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STATIONARY ENGINE PRACTICE IN) 
AMERICA.—No. I. 
By James B. Sranwoop. 

In the development of the stationary steam 
engine in America, the tendency has been towards 
the formation of distinct species, determined by the 
duty to be performed. A survey of the field dis- 
closes a remarkable similarity of design in engines 
constructed for the same class of work, so that, in 
a description of practice, the different forms are 
easily grouped. Here and there are designs pos- 


















































2. High-speed automatic cut-off engines (with tested, are combined in different ways by different 


builders. 

Two broad features as to arrangement distin- 
guish this practice ; (a) nearly all engines are hori- 
zontal ; (b) the proportion of condensing engines 
is small, except in the compound class. 

a. Vertical engines when used, are employed for 
very small powers, from 2 to 12 horse-power 
simplicity in construction. Before considering | chiefly ; occasionally they are found as large as 
each species as a whole, some attention must be | 100 horse-power for special locations. Figs. 1 and 
given to details in general. \2 indicate the usual design; the frame is pear- 

The skeleton of American steam engines varies | shaped with bored slides. 


direct valve connection). 

3. Automatic cut-off engines (with releasing 
gears). 

4, Compound engines, in which steam expands 
| successively through two or more cylinders. 
| This classification is one determined by degree of 
economy in the use of steam and its correlative, 






















































































sessing great individuality, standing alone; time | 
and use only can determine if they are to become | 
fixed in character ; on the other hand, the number 
of engines placed annually upon the market that 
conform to certain well-known types is by far a 
large majority of the whole. 

A similar classification into species could be made 
of European practice, but it would not possess that 
distinctness, that lack of great variety so marked in 
America. As American locomotives are largely of 
one type, so American stationary engines conform 
closely to lines which the market and practice | 
strictly dictate. The four 
1. Slide-valve (throttling) engines. 











but little ; aside from the valve gear and governing| 6. There are excellent reasons for the absence 
mechanism, there are only slight differences in the| of the condenser. One is, that water is difficult to 
general arrangement of parts ; the most radical is| obtain, especially out of New England. This does 
probably the kind of crank and crankshaft employed, | not mean that water is scarce, but that the expense 
which may be either a ‘‘double-throw” or a ‘‘side-| involved to secure it is greater than the cost of 
hitch.” In detail the differences are more marked. | fuel that it would save. This relative high cost of 
Frequently the selection of one detail determines|condensing water is a reason why compound 
that of others—a bored guide fixes the type of cross-| engines have not been so extensively used as in 
head and influences the design of the connecting- | Europe. 

rod. The point to be made, however, is that upon| In summer, water reachesa high temperature in 
a uniform skeleton, some of the important details|the Middle and Southern States. In July and 
have been varied, so that a few bedplates, connect- | August it frequently is 85 deg. or 90 deg. Fahr.; 


ronounced species are : | ing-rods, main bearings, guides, crossheads, &c., | this necessitates the handling of large quantities. 


which are well known and have been thoroughly | Another cause for high cost is the great variation 
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in depth of rivers and streams, so that auxiliary | The Bedplate.—Engines are either self-contained | vantage consists in the fact that each engine must 
pumping becomes expensive. The Ohio River at | or have one bearing independent of the bedplate. be either right or left hand, therefore the design is 








Cincinnati has a depth of about 4 ft. at low water; Self-contained Bedplates.—The_ self-contained not so adaptable to varying location as the other, 
and over 70 ft. at its highest stage. This is an engine has a ‘‘double-throw” or a ‘‘side-hitch” and more stock has to be carried to satisfy the 
extreme case, but other rivers and streams vary crank. Figs. 3 to 7 show the two forms of bed-| same demand. Many slide-valve engines, and most 
over 25 ft. or 30 ft. plate as used with each respectively. Small engines | high-speed automatic cut-off engines, are self-con- 






























































































































































Further, the first cost of machinery is a matter 
of importance where the rate of interest is high, 
and where manufacturing and business establish- 
ments grow rapidly. It is not an uncommon ex- 
perience to replace an engine bya larger one within 
. three years. In such a case the simplest and least 
expensive engine, as to price, is the most econo- 
mical ; therefore, any system of pumps, pipes, &c., 
for a condenser are not thought of unless the loca- 
tion makes the advantage obvious at once. 

One example more— American cities contain a 
large number of small industries requiring power 
varying from 5 to 150 horse-power. Engines are 
placed in basements and cellars, and small ones on 
the floors of buildings to furnish this supply of 
energy. On a clear cold mcrning one can see, 
looking over the roofs of these towns, little clouds 
of white vapour escaping from numberless exhaust 
»ipes. Engines so situated cannot obtain condens- 
ing water at any reasonable rate, while the advan- 


tages of ndependence and subdivision of power are it 
evident. - 
1° ¥ ° 
I. Derats, AIPESE 


In describing the details no remarkably new 
and novel forms will be considered, but only 
those that can be found in general practice ;| with ‘‘double-throw” cranks are the most numerous, | tained. With the latter, this construction secures 
the object of these articles being to reflect that | although the other is gaining in popularity, as the | accurate and permanent alignment of shaft with the 
which is permanent rather than to expatiate upon | cost of its crank, shaft, and connecting-rod is much | cylinder and guides, a necessary feature for success- 
recent experiments in construction. less, and its parts are more accessible ; its disad- | fully running at a high number of revolutions. In 
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these engines both bearings have to be of the same | 
— so that wear can be taken up alike in 
ooth. 

The locomotive guide is the prevailing form of 
crosshead guide used with the double-throw crank 
type of engine. It is accessible and adjustable for | 
wear, the bedplate casting can be made without 
large cores, and the quality of metal in the slides 
can be good. There are a number of bored guides 
in use, but their advantage on small engines is 
more apparent than real. The crosshead becomes 
more expensive, the casting is not so simple. Let 
us consider for a moment the machining of two 
bedplates having bored and locomotive guides re- 
spectively. The first has to have bearings and | 
‘*spots” planed ; the guides are bored and the end 
of frame for the cylinder ‘‘ fit” fazed off and bored. | 
The second has bearings and ‘‘ spots” planed, and | 
in addition the seat for the guide bars is planed ; | 
its end is faced and bored. Both have to be placed | 
in the planer and lathe, one has more **Jathing” | 
and less planing, and the other vice versd. The | 
extra planing of locomotive guides is nearly offset | 
by the cheaper crosshead that can be used, and the | 
fact that much of the fitting can be done at the 
bench instead of on the erecting floor. 

The cylinders of self-contained engines of recent 
design are bolted to the ends of the bedplate ; 
among some older patterns there remain a few box 
beds with cylinders bolted on by flanges. 

Another attachment to the bedplate is the valve 
stem guide or rockerarm. Main bearings in America 
are so long that a direct connection between eccen- 
tric and valve stem is impossible ; an offset has to 
be made in the connection or else the steam chest 
will be too deep. This offset is obtained by means 
of a “‘side-hitch” guide or a rocker arm. Both of 
these are usually secured to the bedplate by being 











(For Description, see Page 4.) 
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bolted to a ‘‘ spot ;” sometimes the guide is cast to | knowledge. Fig. 21 shows how it is done; the 
the bedplate, as shown in Figs. 3and 4. The rocker | main bearing being symmetrical, the girder is turned 
in some instances vibrates on a shaft rigidly secured | over and the cylinder turned end for end, which 
to the bedplate in solid boxes, or this shaft itself | enables the shaft to be extended to the other hand. 
vibrates in these solid bearings, which are Babitted| The guides employed with this type of bed 
or bushed with brass. j are either bored flat or V-shaped; Mr. Corliss 

Engines with an Independent Bearing.—As cylin- | employed the V-shape, the angle being 45 deg. ; 
ders increase in size, ‘‘ taking off” the power from | the other forms are largely used. The VY enables 
the shaft by means of large and heavy overhanging | the wear to be taken up laterally as well as verti- 
pulleys becomes impracticable ; the wheels must be | cally, it requires more skill to machine it than 
supported between bearings, and then only one|the others, and does not retain oil as well on 
bearing can be made secure to bedplate. Bedplates | its surfaces as the flat guides. The bored guide 
so constructed are modifications of one of three | has the advantage of being cheaply machined. It 
types—the box, the girder, or the Porter-Allen bed ; | possesses, however, adisadvantage. When aseries 
these in their simplest forms are shown by Figs. 8, | of engines is being manufactured, the fewer the 
9, 10, 11 and 12, and 13 and 14 respectively. number of different details employed the better ; 

The box bed, the oldest form, is still in use ; it | engines of different strokes with the same bore are 
makes a cheap engine, for it is easily cast, the plan- | demanded by the trade, especially Corliss engines ; 
ing is quickly done, and asits main bearing, guides, | compound engines, with long strokes of the ‘‘ side- 
cylinder, and valve guide are bolted to one surface | by-side” type, are built, employing existing frames 
the engine can be rapidly assembled. The casting | and ‘‘running gears.” It is obvious, then, that if 
of such a bed is either for a right or left-hand engine, | the same crosshead can be used for long as well as 
but not for both, although one pattern for both can |for the short strokes, a reduction in number of 
be used, if a slight change of blocks and core points | different parts can be made. The vertical space 
be made before placing in thesand. Figs. 15 to 17 | between the outer end of the guides must be sufti- 
show a modification of this bed, the bearing and | cient to clear the connecting-rods for long strokes ; 
lower slide are cast on; the valve stem guide| this means deep crossheads. If nowa bored guide 
shown in Figs. 18 and 19 is peculiar to this design. | is used for a deep crosshead, the vertical web of 

The girder bed or frame was employed originally | girder has to be thrown out far enough to clear 
by Mr. Corliss ; it is peculiarly well adapted for | the boring head, when the guides are being bored ; 
engines of long stroke, of which his is the leading | this is a great enough distance to throw the web 
type. It is usually made independent of main/out of the line of strain between the cylinder 
bearing and cylinder, and has the guides cast in.|and main bearing, it also gives a cumbersome 
Acasting can be used for either a right or left-| appearance to the design. For this reason the flat 
hand engine; if the engine is symmetrically de-| slide which can be used with any depth of cross- 
signed and constructed it can be converted from head is preferable ; it is easily planed, retains the 
right to left-hand even when completed. This has lubricant, and offers the least frictional resistance ; 
been accomplished a number of times to the writer’s | the vertical web of girder can lie in a straight line, 
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TABLE LXXVI.—Batusticat Data or 34-Cent. Navat Guns (Canet System), CONSTRUCTED BY THE 


Forces ET CHANTIERS 


DE LA MEDITERRANEE. 















































LengthofGun_.. ‘xe rt 25 Calibres. 30 Calibres. 36 Calibres. | 43 Calibres. 50 Calibres. 
: in. | mm. in. mm. in. =| mm. | im | mm. in. mm. 
Calibre 13.39 340 13.39 340 | 13.39 | 340 | 1339 | 340) 13.39 340 
Total length of gun . 334.7 8500 401 10,200 482 | 12,240 | 576.3 | 14,620! 669 | 17,000 
| tons kilos, tons kilos. tons | kilos. | tons kilos. tons kilos. 
Weight of gun ..  .. —-.| $9.76 | 40,400 | 5423 | 55,100 | 64.76 | 65,800 | 87.10 | 88,500 | 98.42 | 100,000 

| Ib. Ib. Ib, | | _Ib. Ib. 

, wet .., a --| 1058 480 1058 480 1058 | «480 | «105.8 | 480 1058 480 

» charge .. | 352.7 | 160 | 440.9 200 | 573.2 | 260 | 661.4 | 300 749.6 | 340 
| ft. metres ft. metres ft. metres ft. metres ft. metres 

Initial velocity a a +) 1772 540 2001 610 2231 680 2423 740 2624 800 
| g x 7 . . . | m. tons | foot-tons | m. tons 
Striking energy ..  « © «| 3.800. "7061.68 ‘29,096 ‘OLLIE 36.879. 11307.9 73.820 |13261.33| 50,048 /15498.s8 
yds. m. ft. metres ft. metres ft. metres ft. _ metres ft. metres 

547 500' 1710 621 1932 589 2151 656 | 2345 {| 715 2539 774 

; 1094 1000! 1649 503 1862 568 2077 633 | 2266 691 2460 750 

Ramanent veloci-| 4641 1500/1593 | 496 | 1796 548 | 2008 | oll | 2188 or | 2381 | 725 
i | sss 2000} 1535 aes | 1735 | 529 | 1935 500 | @111 | 644 | 2305 703 

2735 2500 41481 452 1675 511 1865 569 | 2040 | 622 2230 680 
foot-tons | m. tons} foot-tons m. tons} foot-tons | m. tons, foot-tons | m. tons | foot tons | m. tons 
547 500) 21,991 | 6572.49| 27,125 | 8400.88] 33,650 10421.30) 39,979 | 12380.21/ 46,840 /14508.40 
1094 1000| 19,790 | 6129.32| 25,227 | 7812.40] 31,331 | 9703.75) 37,567 /11563.62) 43,985 |13622.06 
Striking energy at 1641 1500) 18,479 | 5720.05| 23,482 | 7272.36! 29,190 | 9040.21, 34,784 /10774.14 41,210 (12764.78 
2188 2000 47,194 | 5303.52 | 21,875 | 675.92| 27,195 | $429.94 32,428 | 1042.79] 38,640 | 11963.04 
2735 2500 15,975 | 4947.53} 20,428 | 6323.05] 25,320 | 7841.46) 30,251 | 9369.56) 36,151. /11197.94 
At muzzle | 548.0 66.81 | 699.0 85.25} 869.0 105.94 | 1027.5 125.46) 1200.0 146.63 
Striking energyin}| 547 500) 599.8 62.18| 650.4 79.47 | 803.0 98.59} 961.0 117.12} 1125.0 | 137.26 
foot and metric! 1094 1000, 475,@ | 57.98| 6060 | 73.91| 7528 | 91.90, 8964 | 109.4) 1056.0 | 198.87 
and per cent, of) 1641 1500, 44.9 | 54.11} 5640 | 68.90| 701.3 | 85.52) 8352 | 101.93) 990.0 | 120.76 
——- f feiss 2000 4113 | 60.17) 5251 | 6410) 653.6 | 79.75; 779.0 | 95.01 9290 | 113.22 
2735 2500' 383.7 46.80} 490.4 59.82} 608.0 | 74.18 | 726.6 88.64, 869.0 | 105.94 

in. cm. in. em. in. cm. | in. cm. in. cm. 
At muzzle | 28.62 Te 34.1 86.6 39.71 100.8 | 44,68 113.3 49.48 125.6 
; 547 500) 27.20 69.1 | 32.41 82.3 | 35.94 96.0 42.62 | 1082 | 47.20 119.8 
Taint iron, 1094 1000 25.96 | 657 | sos7 | 734 | 35.94 | 91.3 | 40.66 | 1032 | 4463 | 1133 
plate penetrated | 1641 1500) 24.64 62.6 | 29.25 74.3 | S218 | 86.8 38.70 98.3 | 43.40 110.1 
(Gavre formula) | o48 2000 93,04 | 59.03; 27.80 | 70.6 | 3227 | 84.5 | 36.81 | 935 | 41.55 | 105.4 
2735 2500) 22,21 56.40| 26.45 67.2 | 30.87 78.4 35.04 | 89.0 39.71 100.8 
deg. yards | metres/| yards metres | yards metres| yards | in. yards | metres 
la 3 2,788 | 2,550 | “3,423 | 3,130 4,024 | 3,630 | 4,599 | 4,205 | 5,227 | 4,780 
5 4,287 | 3,920 | 5,293 | 4,840] 6,184 | 5,655 | 6,983 | 6,340 | 7,857 7,185 
x j 5,861 | 5,360 | 6,949 | 6,355 | 8,071 | 7,380 | 8,967 | 8,200 | 9,825 8,985 
’ 10 7,852 7,180 | 9,202 8,415 | 10,554 | 9,650 | 11,486 | 10,505 | 12,630 | 11,550 
— o 10,662 | 9,750 | 12,340 | 11,285 | 13,969 | 12,775 | 15,937 | 13,935 | 16,440 | 15,035 
20 12,915 | 11,810 | 14,888 | 13,615 | 16,713 | 15,285 | 18,141 | 16,590 | 19,435 17,775 
25 14,642 | 13,390 | 16,910 | 15,465 | 18,887 | 17,270 | 20,395 | 18,650 | 21,765 | 19,905 
30 | 15,844 | 14,490 | 18,459 | 16,880 | 20,520 | 18,765 | 22,121 | 20,220 | 23,521 | 21,520 
\ 35 16,664 | 15,240 19,551 | 17,880 | 21,679 | 19,825 | 23,301 | 21,310 | 24,757 | 22,640 























or less accuracy, to the object aimed at. The 
causes of deviation are of course more serious on 
large vessels than in torpedo boats, because in the 
latter the most favourable position can be chosen 
for discharging the missile, and the surrounding 
body of water affected by the boat moving rapidly 
has not so great a mass as that set in motion by 
a large ship travelling at a high speed. If the 
torpedo be discharged within this zone of disturb- 
ing influence, it is evident that its course will be 
diverted to a greater or less extent. Torpedoes 
fired from a moving ship at an angle to its line of 
advance, will of necessity participate in the move- 
ment, which introduces another cause of error. The 
first difficulty can be overcome by projecting the 
torpedo beyond the belt of troubled water surround- 
ing the ship; when it is not possible to discharge it 
parallel to the axis of the boat, the general practice 
is to allow the torpedo to fall upon the water either 
flat or to enter it at a slight angle, so that it may 
at once penetrate under the surface waves and so 
escape any deviating influence they may exert. 
Both systems are employed in the French Navy, 
and the method is well illustrated by Fig. 511, 
page 3, which is taken from an instantaneous photo- 
graph of a torpedo being discharged from the French 
warship Condor. 

The earlier form of this kind of gun is clearly 
explained by Figs. 512 to 520, page 6, which are 
general and detailed drawings of the Canet system 
as carried out in 1883. 

Fig. 512 is a perspective view of the complete 
gun ready for service; Fig. 513 is a longitudinal sec- 
tion of the breech end of the tube and the back part 
of carriage, and also a side view of fore part of tube 
and longitudinal section of front part of carriage ; 
Fig. 515 is a back elevation of the breech end of tube 


|and carriage ; Fig. 517 is a plan of the fore part of 
carriage; Fig. 520 is a plan of back part of carriage; 
Fig. 514 is aside elevation of firing mechanism ; 
Fig. 518 shows another combination of discharging 
mechanism ; Fig. 519 is a cross-section of tube at 
the trunnion of the fore carriage ; Fig. 516 a cross- 
section of tube showing the starting catch H ; Fig. 
521 isa section through M N of the powder chamber. 

The discharging mechanism consists of a system 
of levers and a spiral spring P that is tightened by 
acting on the crank lever O” by means of a hand- 
spike that fits one of the extremities. This lever 
O? is kept cocked by the catch lever Q, the safety pin 
q preventing any sudden release of the mechanism. 
On the same axis on which is keyed the crank lever 
O* are fixed two other levers; one the lever O! 
that releases the torpedo inside the tube, and the 
other the lever O that works the firing mechanism. 

The actual working of the whole arrangement for 
launching is as follows: 

We will suppose that a torpedo has just been 
discharged. The gunner, by means of a handspike 
fixed at the end of the crank lever O”, Fig. 514, 
tightens the spring P ; he also puts in the safety pin q, 
and then, to open the breech, he catches hold of the 
small hand lever K and gives one-sixth of a turn to 
the screw that closesthe breech. The threadsof this 
screw are partly cut away like those of an ordinary 
breech-bluck, then, on pulling the lever K towards 
him, the whole of the breech swings round the hinge 
J”, Fig. 514, and the gun is ready to receive a tor- 
pedo which is introduced carefully into the tube, 
whilst the stop bolt I, Figs. 513 and 514, inside the 
tube, is lowered by means of the hand lever 7 until 
the torpedo is well home ; when the man lets go the 
hand lever i, the spring 7” is liberated, and the bolt 





I maintains the torpedo inside the tube. 


The charge of gunpowder or any other explosive 
is then put into the powder chamber or cup L ; this 
chamber is pierced with holes radiating from its 
centre so that the gases rush against the inner sur- 
face of the tube, thus preventing any damage to the 
torpedo. 

The breech is closed by swinging it round the 
hinge J” till it is home, then by the handle K the 
screw of the breech is turned one-sixth round, care 
being taken to release the catch K’ in pressing with 
the thumb on the spring. 

To prevent the escape of gases the breech presses 
a ring of leather or asbestos let into the internal 
face of the breech. In order to introduce a new 
fuze the hammer m, Figs. 513 and 514, must be 
pulled out and pushed down the inclined planes, 
and the fuze is then putin. The gun so loaded is 
ready for a new discharge. If the breech is not 
well closed the end of the lever O will not enter 
into the slot of the hammer, and the fuze could not 
be exploded. This mechanism is therefore also a 
safety arrangement. To fire, the gunner pulls out 
the safety pin q, and by exerting a slight effort 
towards him with the handle of the catch lever Q, 
he releases the spiral spring P. The rotary motion 
imparted to the axis that carries the three-crank 
levers before described, removes first the stop bolt 
I inside the tube and immediately afterwards ex- 
plodes the fuze. The exploding of the fuze is pro- 
duced as follows: On theslide piece m’, Fig. 516, is 
fixed the hammer m, which carries on eachside astud. 
The slide piece is pushed upwards by the lever vo. 
This tightens the spring m’, and when the studs are 
at the summit of the inclined planes the hammer is 
released, and strikes the fuze, which explodes. 
Inside the tube, and fixed at a proper distance, is 
the usual spring catch H, Fig. 516, which acts on the 
starting valve of the engines inside the torpedo 
itself as it is shot from the tube. The above 
arrangement has been described for a percussion 
fuze. In some cases an electric fuze is used, and it 
is by the sliding up of the piece m that the circuit 
is closed and the charge exploded. The construc- 
tion of the carriage is as follows : 

The front part of the carriage consists of a cross- 
head B, bearing the trunnions B, Figs. 513 to 519 ; 
this crosshead turns round on a pivot resting on a 
strong bracket C, so that it can be fixed for firing 
either at the fore or aft part of the ship or broadside. 

The hind part or breech end of the carriage con- 
sists of a V-shaped frame E d d, Figs. 513 to 517, 
which rests on two rollers e, that may turn when 
required in any vertical position. The front 
beam E of this frame has a hole in its centre to 
let the elevating screw G pass through it. 

This screw G is fastened to a lug under the tube, 
and it is worked up and down by the nut e” cast 
with the handwheelg. The nut itself turns in two 
half bearings e” provided with horizontal trunnions 
working in the front beam E. 

The front and rear parts of the carriage are kept 
together by means of the connecting-rod D. This 
rod at its front end turns horizontally round the 
bracket C, and is attached to it by means of the 
collarc. At its rear end the rod is attached to 
the V-shaped frame by means of the collar d*, and 
the extreme end of the connecting-rod turns in a 
socket provided in the beam E. 

This mode of connecting the rod to the rear part 
of the carriage allows the Y frame and rollers to 
follow the ee of the deck without interfering 
with the laying of the tube. 

Figs. 521 to 524, pages 6 and 7, illustrate the 
latest types of the Canet torpedo firing tubes; Figs. 
521 and 524 are elevations of that form of tube 
designed with the special object of forcing the pro- 
jected missile to fall flat on the surface of the 
water, instead of at an angle. The firing tube, 
which is of light section and made of either 
bronze or steel, is prolonged above with a spoon- 
shaped extension. A T-shaped groove is made 
in the top of the bore, for the greater part of 
its length, and in this groove slides a projection 
formed in the upper side of the torpedo. The 
groove is made of such a length that when the pro- 
jection is free from it, the torpedo is guided only 
by the extension of the tube, and is in a horizontal 
position ; it is then free to fall flat on the water. 
Tables LXXIV. to LXXVL., give ballistical par- 
ticulars of naval guns, Canet system, of 24, 32, and 
34-centimetre calibre. 








Dututu.—The lake commerce of Duluth, at the head of 
Lake Superior, flourished during the season just closed, 





the tonnage having increased nearly 300,000 tons. 
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TORPEDO-FIRING APPARATUS, CANET SYSTEM. 
(For Description, see Page 4.) 
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TORPEDO-FIRING APPARATUS, CANET SYSTEM. 


(For Description, see Page 4.) 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—After Wednesday forenoon 
of last week there was no pig-iron market held, owing to 
the Christmas holidays, and even up till then quite a 
holiday sort of feeling prevailed, and only a very limited 
amount of business was done in warrant iron, the general 
disinclination to operate which is common at Christmas 
time being very greatly accentuated by the railway strike. 
As low as 46s. 24d. per ton was accepted on the Tuesday for 
Scotch iron, the market closing that day at 46s. 44d. per 
ton cash. Business was done on Wednesday forenoon at 
46s. 4d. to 46s. 6d. per ton, and the close was buyers at 
46s. 54d. cash, with sellers wanting 1d. per ton more. 
The market then closed till Monday of this week. For 
all the business that was done the market might have 
been closed on the forenoon of that day. The price of 
Scotch iron fluctuated between 46s. 5d. and 46s. 54d. per 
ton, the latter being the closing quotation. In the after- 
noon the prominent ‘‘ bears” were very much en evidence, 
two of their number pouring quite a pile of month and 
three-month iron on the market. The leading ‘ bull” 
operators were rather inclined to sell than to support the 
market. Notwithstanding the attacks of the “bears,” 
Scotch warrants only fell off in price 1d. per ton from the 
forenoon close. Cleveland and hematite iron prices lost, 
respectively, 3d. and 14d. per ton. The closing settle- 
ment prices were—Scotch iron, 46s. 44d. per ton; Cleve- 
land, 42s. ; hematite iron, 53s. 6d. perton. Tuesday was 
a very quiet day in the warrant market. Business took 
place in Scotch warrants at prices slightly over those 
ruling at the close on nega | and there was some 
inquiry for Cleveland iron, which advanced in price 
6d. per ton. At the afternoon meeting of the iron 
‘*ring” there was more business done, but still the 
proceedings were quite devoid of life. Just at the 
last some buying orders came on the market, and the 
close was rather firmer. The settlement prices at 
the close were—Scotch iron, 46s. 3d. per ton; Cleve- 
land, 42s, 3d. ; hematite iron, 53s. 6d. per ton. Trade 
i on the closing day of 1890 are sadly dif- 
erent from those that ruled at the end of 1889. Then the 
iron trade might be described as being extremely buoyant. 
Scotch warrants touched 64s., Cleveland 62s. 6d., and 
hematite 78s. The close this forenoon shows a fall of 
17s. 9d. in Scotch, 20s. 3d. in Cleveland, and 25s. 6d. per 
ton in hematite. The trade outlook at the end of 1889 
was in every way brilliant; the outlook to-day may be 
safely described as being quite the reverse. To-day there 
is a blast furnacemen’s strike, which has now lasted for the 
best part of three months, and has all the appearance of 
lasting other three. When the ironmasters blew out their 
furnaces they calculated upon raising the price of iron 
and reducing the price of coal. Scotch warrants are 
nearly 7s. 6d. per ton lower, while coal is, comparatively 
speaking, but little cheaper. With the stoppage of pro- 
duction there has ensued a very serious failing off in con- 
sumption, which threatens to continue on an even greater 
scale. Stocks have, of course, been considerably reduced. 
On December 31, 1889, the stock in Connal’s store stood 
at 937,066 tons, and in Middlesbrough store at 181,066 
tons. On December 30, 1890, Connal’s stock amounted 
to 587,725 tons, being a decrease 349,341 tons; at 
Middlesbrough the stock on the same date amounted 
to 114,849, showing a decrease of 66,217 tons. Scotch 
makers’ stocks are expec’ to amount to about 
20,000 tons, being a decrease of about 70,000 tons. 
The official returns will be issued on Monday. There 
is still some makers’ iron of special brands in the 
hands of merchants, who are asking the following prices 
for No. 1: Langloan, 72s. 6d. per ton; Summerlee, 69s. ; 
and No, 3, 59s, 6d. and 59s. per ton, respectively. Last 
week’s shipments from all Scotch ports amounted to 2391 
tons, as compared with 5761 tons in the corresponding 
week of last year, They included 269 tons for the United 
States, 560 tons for Italy, 110 tons for Russia, 235 tons 
for Belgium, smaller quantities for other countries, 
and 1004 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood last night 
(as already mentioned) at 587,725 tons, against 590,897 
tons yesterday week, thus showing for the week a reduc- 
tion of 3172 tons. 


The Past Week's Railway Revenues.—The decrease in 
the revenue returns of the principal Scottish railways for 
the past week amounts tc 26,829/., of which 10,1012. is 
reported by the Caledonian, 8324/. by the North British, 
and 8404/. by the Glasgow and South-Western. In the 
corresponding week of last year the three lines had an 
increase of 6258/. The impression in commercial circles 
is that the loss of money in the past week by the com- 

anies has been even greater than these figures indicate. 

“he return of the North British only includes the n- 
ger traffic, and the decrease in minerals will come 
in a week later. No doubt the companies will not 
have to pay wages to the men on strike, but it is 
highly probable that whatever is saved in this way will 
be more than required for extsa expenses incurred in 
carrying on the passenger trattic against the difficulties 
which have had to be overcome. week ago the Cale- 
donian had 22,310/. of increased revenue for the current 
half-year, and this has now been reduced to 12,2091. ; the 
North British had an increase of 72,344/., which is brought 
down to-day to 64,020/.; and for the last twenty-two 
weeks the decreased returns of the South-Western now 
amount to 11,5947, Four weeks of the railway half-year 
have yet to run, but in that time the returns are more 
likely to be further diminished than to exhibit any sub- 
stantial improvement. 


The Coal Trade.—This branch of trade has become so 
completely disorganised by the railway strike that there 
was really no market to-day, and in consequence it is im- 





possible to give quotations. The collieries are —— 
all closed for the New Year’s Day holidays; indeed, some 
of them were closed at the end of last week, and a num- 
ber of the men thus set free joined the railway men to do 

icket service. For shipping coals f.o.b. at Glasgow, 
4s. per ton was asked to-day, but it is not re rted 
that any business was done at that price. A few 
days ago the retail prices for coal for house con- 
sumption had risen to a famine level, but as the 
local depéts are now receiving more liberal supplies, 
they are decreasing. In the event of the strike col- 
lapsing in the course of the present week, it is con- 
fidently expected that coals will be obtainable next 
week on much easier terms. As affording some indica- 
tion of the great influence which the strike has exerted 
on the coal trade, it may be mentioned that the ship- 
ments during the week ending last Saturday were about 
50,000 tons under those of the corresponding week of last 
year. Various large industrial establishments had to 
stop work for the holidays several days ago, — 
want of coal; and it has been with much difficulty that 
the managers of the gas works up and down the country 
have been able to keep up their supplies of coal and their 
supplies of gas to the consumers. 


Shipbuilding Contract for Dundec.—Messrs. W. B. 
Thompson and Co., Limited, Dundee, have just con- 
ioneiale A to build for Mr. Charles Barrie a four-masted 
steel sailing rp tag is to have a deadweight carry- 
ing capacity of about 4500 tons. The vessel will be built 
on the most approved lines, and be fitted with all the 
best modern fi wate: for the rapid handling of cargo. 


Appointment for the Dundee Water Engineer.—Last 
om the Bradford Corporation Water Works Committee 
unanimously decided to recommend that Mr. James 
Watson, Mem. Inst. C.E., water works engineer to the 
Dundee Corporation, should be appointed to fill a 
similar post under the Bradford Corporation at a salary 
of 10001. per annum. Sixty-one candidates offered for the 
post, the applications coming principally from Lancashire 
and Yorkshire. A committee have spent much time and 
trouble in visiting the water works under the charge of 
the various candidates in Scotland, Lancashire, and 
Wales. Their selection will probably be ratified by the 
council. 

Mr. F. W. Dick.—This gentleman’s appointment is 
steel works manager at Jarrow, and not as inadvertently 
stated last week general and commercial manager of the 
steel works, 





Tue ‘‘Crry or New York” anp ‘ Trvtonic.”—The 
statistics of steamers running during the year have now 
been made up, and as the steaming simultaneously of the 
City of New York and Teutonic has been closely watched, 
and much comment passed, it may be interesting to point 
out that each of these two steamers has c the 
Atlantic sixteen times—eight times west and east—dur- 
ing the months from May to December, when weather 
conditions favour them —a a northern course, and that 
the average time shown by the Teutonic’s logs is 6 days 
6 hours 5 minutes, and by the City of New York’s 6 days 
4 hours 55 minutes. Some comment has been made and 
comparisons given of distances run by the several 
steamers, it being inferred that some take a safer track 
than others, but the logs show that both these steamers 
have taken a safe course. The average distance run by 
the Teutonic on the 16 voyages is 2821 knots, and by the 
City of New York, 2830 knots. 





Brrkpeck LITERARY AND ScIENTIFIC INSTITUTION, 
BREAM’S-BUILDINGS, CHANCERY-LANE.—The winter term 
of this old-established Institution will open on Monday 
next. Over 200 classes meet weekly in Commercial and 
Technical subjects, Mathematics, Natural, Applied, and 
Mental Science, Languages, History, Literature, Art, 
Music, Law, &c. Special classes are arranged for 
University, Civil Service, and other examinations. To 
meet the t demand which has arisen for Teachers’ 
Training Classes the Committee have arranged for these 
classes to be held on Saturdays. On Wednesday evenings 
lectures will be delivered in the large theatre of the Insti- 
tution. Amongst those who are already engaged may be 
mentioned, Sir Robert S. Ball, Professor S. R. Gardiner, 
Professor 0. V. Bo s, the Rev. A. Boyd-Carpenter, Miss 
Amelia B. te Mr. Samuel Brandram, M. Max 
O’Rell, Mr. J. T. Carrodus, Mr. Herbert Ward, Mr. 
Lawrence Kellie, Mr. Charles Fry, Mr. Eric Stuart 
Bruce, and Mr. Willmott Dixon. 





Socrety or Arts.—The following are the papers to be 
read at the a of the Society of Arts, after the 
Christmas recess: J. F. Green, ‘‘Steam Lifeboats ;” A. 
G. Green, C. F. Cross, and E. J. Bevan, ‘‘ Photography 
in Aniline Colours;” Carmichael Thomas, ‘‘ Illustrated 
Journalism ;’ T, Emerson Dowson, ‘‘ Decimal Coinage, 
Weights, and Measures ;” Sir Roper Lethbridge, M.P., 
“The Pro Irish Channel Tunnel ;’ Wm. Topley, 
F.R.S., ‘‘ The Sources of Petroleum ;” Colonel Sir Charles 
Wilson, K.C.B., K.C.M.G., F.R.S., ‘‘ Methods and 
Processes of the Ordnance Survey ;” E. J. Ravenstein, 
“* Lands available for Colonisation ;” Prof. J. J. Hummel, 
‘‘Fast and Fugitive Dyes ;” William Robinson, ‘The 
Use of Petroleum in Prime Motors ;’ H. Newman Law- 
rence and Arthur Harries, M.D., ‘Electricity in Rela- 
tion to the Human Body ;” J. Harrison Carter, ‘‘ Milling 
Machinery ;” F. H. Cheeswright, ‘‘ Breakwaters.” The 
next series of Cantor Lectures will be by Mr. A. J. 
Hipkins, F.S.A., on ‘“‘ The Construction and Capabilities 
of Musical Instruments.” The course of three lectures 
will commence January 26. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Coalowners’ Meeting at Sheffield—The Question of Con- 
tracts..—A meeting of coalowners connected with the South 
Yorkshire Coalowners’ Association has been held in Shef- 
field for the further consideration of the railway contracts 
for hard coal. The question, which was further adjourned, 
no decision being arrived at, stands in this position, and 
thus the delay is caused ; one or two coalowners have de- 
serted their fellows, and tendered for the supply of coal 
at 6d. per ton less than the price agreed upon at former 
meetings, 19s. 6d. per ton. The railway companies are 
ressing the other coalowners to accept the lower price. 
They have hitherto declined to do this, and if they can 
persuade their weak-kneed brethren to stand out, there 
Is no reason why they should not obtain the price agreed 
upon, which is the same as most of the contracts now 
running. 


Iron and Coal.—The Christmas holidays and_stock- 
taking operations have necessarily interfered with busi- 
ness. ere is no scarcity of orders for iron manufac- 
turers, and machinery makers are, as a rule, well supplied 
with contracts. Prospects, especially as regards the 
spring, are very encouraging. The coal trade keeps up 
well. The steam coal trade is quiet, still a fair — 
is sent daily to the Humber ports. There is an unusually 

ood demand for gas coal and fuel for locomotive purposes. 
he question of the contracts is still causing a deal 
of interest. 


Development of the Sheffield Heavy Trades.—The im- 

rovement which has manifested itself in the heavy trades 
wd been so marked that the large limited concerns have 
considered it advisable to make considerable extensions. 
Messrs Vickers, Sons, and Co. have got to work a large 
travelling crane, capable of raising a weight of 110 tons 
with a clear lift of 70 ft. This gigantic machine is to be 
used in the manufacture of guns, and also for hardening 
various portions of the heavy ordnance made on the pre- 
mises. This firm have also made a number of alterations 
to their rolling mill, enabling them to roll armour plates. 
Several new lathes and planing machines of great dimen- 
sions have been put down, and are now being actively 
employed, and iden have been made to the stock of 
machinery for finishing and rifling heavy ordnance. The 
works for this purpose are now in full swing. A building 
has been erected for a large forging press, which will have 
double the power of that already existing, and will be b 
far the largest press ever made. The steel castings whic 
are toform part ofthis giganticmachine arealready finished 
For the most part they are very heavy, and one of them 
weighs, in the mg state, nearly 80 tons. The works 
are busily employed, and there is an abundance of orders 
which will keep them in full activity for some time. 
Messrs. W. Jessop and Sons, Limited, have just com- 
pleted a large forge, with a 12}-ton hammer. This will 
enable the firm to make the largest forgings required for 
marine and other engineering work, and will bring them 
in line with the leading houses in that class of business. 
Inthe foundry department a large extension has been 
made. The volume of business undertaken by this firm 
has been very great. Some firms employed in the heavy 
trades have been seriously hampered by the extraordinary 
increase in the prices of fuel, and also by the advance of 
wages which have been paid to the workmen. 





NOTES FROM THE SOUTH-WEST. 

Maenclochog Railway.—It is reported that this line has 
been sold to the Midland Railway Company, but the 
statement lacks at present authoritative confirmation. 
The Maenclochog line is 84 miles in length, and extends 
from Clynderwen to Rosebush. The line was opened 
about thirteen years since, and in 1880 a company was 
formed to carry it on from Rosebush to Fishguard. The 
work was commenced, and two miles of the extension 
were completed, but the second section was not proceeded 
with, and for several years the whole undertaking has 
been in a state of suspended animation. 


Coal at Cardif.—The shipments of coal last year at 
Cardiff (including Cardiff, Penarth, and Barry) were 
about 12,000,000 tons, showing an increase of 550,000 tons 
as compared with 1889. The increase would have been 
considerably larger, but for a serious strike which 
occurred among local railway men in August, 1890. The 
shipments made in that month were only 685,000 tons, 
while it will be seen that for the whole of last year they 
averaged 1,000,000 tons per month. The largest ship- 
ments effected in any one month were made in October, 
when an ——— 1,148,000 tons was attained. The 
highest weekly total was reached in the week ending De- 
cember 20, when the shipments were no less than 282,000 
tons. The shipments of patent fuel in 1890 showed a 
slight falling off as compared with 1889, 


Plymouth and Canada.—A_ powerful syndicate has been 
formed for the purpose of establishing a Canadian- 
Atlantic line of steamers. The route will be between 
one English and one French channel port and Quebec in 
the summer and Halifax in the winter; and there are 

unds for anticipating that so far as the English 
hannel port is concerned, the choice of the syndicate 
will fall upon Plymouth. Some time is, however, 
expected to elapse before the matter is finally deter- 
mined. 

A Railway Change of Name.—By a Bill which it will 

romote in Parliament in the session of 1891, the Barry 

ock and Railways Company will seek powers to change 
its name to the Barry Railway Company. The change, 
if carried out, will certainly be an improvement upon the 
company’s present cumbrous title. 


Abercanaid.—Abercanaid, which contains a population 
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of 4000 persone, is the first village in the United King- 
dom in which the electric light has been used for public 
lighting. The systemis being worked by the eg a 
of the Plymouth Company, which for some time has had 
the light in use for orga d urposes. Formerly Aber- 
canaid was lighted with oil lamps, gas not being avail- 
able as the local gas company declined to carry its mains 
across the river. In future twenty-five lamps are to be 
supplied with an incandescent light of 32 candle-power at 
a cost of 80/. per annum, the mortgagees of the Plymouth 
Company having entered into a contract to this effect. 


Rhondda and Swansea Bay Railway.—This compan 
will promote a Bill in Parliament next session which will 
probably be stoutl . by the Great Western Rail- 
way Company. The Bill seeks for powers for the con- 
struction of five new railways, which will give the 
Rhondda and Swansea Bay Company an independent 
line between the Rhondda Valley and Swansea. The 
total length of the proposed new lines is 6 miles 1 furlong. 
Additional capital and borrowing powers are sought to 
the extent of 300,000/. : 


Penarth Pier.—A company has obtained a Board of 
Trade order giving powers to construct a pier and prome- 
nade at Penarth, but difficulties supervening the matter 
fell into abeyance. The period in which the work was to 
be finished would have expired December 25, 1890, but 
several leading local gentlemen have taken the matter in 
hand, and through Messrs. Owen and Bryant, of Cardiff, 
the whole of the original powers and privileges have been 
secured by a local syndicate, who have obtained from the 
Board of Trade an extension of the time in which the 
work must be constructed to September, 1891. The gen- 
tlemen who now have the matter in hand intend to pro- 


ceed with the work at once, and it is hoped that the ~ Th 


will be ready for next summer’s passenger traffic. It is 


estimated that the work will cost about 15,000/. 


The South Wales Coal Trade.—On Saturday a meeting 
of the Joint Sliding Scale Commission was held at Cardiff, 
Sir W. T. Lewis presiding. Mr. Abraham, M.P., occu- 
nied the vice-chair, and there was a large attendance. 
The object of the meeting was to decide as to the termi- 
nation of the sliding scale arrangement. Some months 
since actions were brought at the Newport County Court 
in respect of payments for small coal, and the judge 
having decided against the colliery owners the Masters’ 
Association gave notice to terminate the sliding scale 
arrangement at the end of December. Meanwhile they 
have appealed, and they have expressed their determina- 
tion to carry the case even to the House of Lords. On 
Saturday an agreement was signed, the effect of which will 


be to prolong the existing sliding scale arrangement sine | P 


die, without prejudice, pending the result of the appeal. 


Bristol Docks.—The Bristol Chamber of Commerce has 
taken up the question of the need for increased accommo- 
dation at Avonmouth Dock, and the Chamber particularly 
urges the docks committee of the Town Council to pro- 
vide agraving dock, which it considers ‘‘a customary and, 
indeed, an essential appendage” to a place like Avon- 
mouth. The Chamber asks the Docks Committee not to 
be influenced merely by present considerations, but to 
think of the credit of the port, and to believe that ulti- 
mately the outlay required will be recouped. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiessroucn, Wednesday. 

The Cleveland Iron Market.—Yesterday, considering 
the holidays, there was a pretty good attendance on 
*Change, but the market was characterised by lack of 
business. Nobody appeared to be at all anxious to enter 
into contracts, preferring to wait until after the holidays. 
Very little business indeed was even talked of, but one or 
two people interested in the iron trade predicted that in 
1891 some improvementin trade will be noticeable. Others, 
however, opined that prospects wereanything but encourag- 
ing, and expressed the belief that the market will remain 
flat for some time to come. A few small lots of No. 3 
ge Cleveland pig iron were sold at 42s. 6d. per ton, 

ut several merchants early in the day asked 42s. 9d. 
At the close of the market, however, the quotation eased 
a little, but very few transactions indeed occurred. 
There was almost, if not an entire absence of business in 
Middlesbrough warrants, the quotation for which was 
purely nominal and was ruled by the Glasgow market. 
They opened at 42s. 6d. and closed 42s. 2d. cash buyers. 
To-day there was little or nothing doing on ’Change. 
No. 3 was nominally 42s. 6d., and Middlesbrough war- 
rants 42s, 3d. cash buyers. The lower qualities of iron 
are quiet, but prices are fairly well maintained. Hematite 
pig iron is also quiet, but east coast brands are about the 
same price as when we last quoted. 


_ Manufactured Iron and Steel.—There is nothing doing 
just now in these two important branches of the staple 
industry. The absence of business makes it no easy 
matter to fix prices, but generally speaking quotations 
are somewhat lower than they were a week ago. Most 
of the establishments in the North are closed and will not 
resume work this week. Several of them will remain idle 
for a longer period. Common iron bars may now 
quoted 5/. 17s. 6d. per ton; iron ship-plates, 5/. 15s. ; 
iron ship angles, 5/. 10s. ; and steel ship-plates, 61. 2s. 6d.; 
all less the usual 2} per cent. discount for cash. As we 
have previously stated, some very fair orders for steel 
rails have recently been booked, but in spite of this fact 
quotations do not improve, about 4l. 17s. 6d. is still the 
price for heavy sections. 

The Fuel Trade.—Generally speaking the fuel trade is 
steady. Bunker coals vary a good dealin price. They 
are quoted from 9s. to 12s. per ton, the latter figure being 
the price for the best Durham screened. Manufacturing 








coals are quiet. Good blast furnace coke is still 16s. 6d. 
delivered at Middlesbrough furnaces. We understand 
that the executive of the Durham Miners’ Association 
are taking a ballot of the county as to whether the miners 
are in favour of an Eight Hours Bill. 





MISCELLANEA. 

Tue Central Marine Engine Works, of Hartlepool, 
turned out last year 30 sets of triple-expansion engines, 
aggregating 37,100 indicated horse-power. During the 
same period 83 boilers were built at the works. 


The Canadian Minister of Railways and Canals has 
ordered a survey for the enlargement of the Farrans 
Point Canal above Cornwall, Ontario, to the standard of 
the St. Lawrence system. This will involve the widen- 
ing of the canal to 90 ft., for adistance of 14 miles. 


Messrs. Yarrow and Co. of Poplar, have just shipped to 
the Brazils, two stern-wheel steamers 120 ft. in length by 
24 ft. beam, for the navigation of the River San Francisco. 
These steamers will have a speed of 13 miles an hour and 
a draught of between 13 in. and 14 in. 


The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending December 21 
amounted, on 16,244? miles, to 1,336,885/., and for the 
corresponding period of 1889, on 16,146 miles, 1,374,001/., 
an increase of 98} miles, or 0.6 per cent., and a decrease 
of.37,116/. or 2.7 per cent. 


Tinplate manufacture is to be started on novel lines at 
the works of Messrs. Norton Brothers, Maywood, Illinois. 
In order to avoid the waste of tinplate now unavoidable, 
this firm intends to try the plan of making the various 
utensils out of sheet iron, and tinning the finished article. 
ey hope in this way to economise tin very materially, 
and so compete successfully with the Welsh makers. 


We have received from Messrs. Sydney Smith and 
Sons, of the Basford Brass Works, Nottingham, a copy 
of their catalogue for the forthcoming year. The volume 
in question is quite a large one, and contains illustrated 
descriptions with prices of the various articles manufac- 
tured by the firm. Amongst these are included various 
forms of pressure gauges, and a variety of different forms 
of the patent steam whistle invented by Mr. J. Smith 
some few years ago, and of which large numbers have 
been peal writ the firm. 


Reporting on the recent accident at Taunton, the Board 
of Trade inspector suggests that the signal levers should 
be fitted with some kind of lock, to be used when a train 
is standing on the line, so that the signals cannot be 
ulled off without first removing the locks, thus rendering 
itimpossible for the signalmen to forget the presence of the 
train on the track. 1t seems that many signalmen even 
now use their flags for this purpose by laying them in the 
notches of the sectors when a train is standing on the 
track. 

Further tests of steel armour plates are to be made at 
the Sandy Hook Proving Ground, New York, by the 
United States War Department. One of the objects of 
the trials will, however, be to test the quality of different 

rojectiles. The plates are to be of open-hearth steel, 
orged, oil-tempered, and annealed, and to be from 9 in. 
to 11}in. thick. The tests will be made by firing steel 
shot of the best quality against the plate, so that the 
centre of the shothole struck is not less than two calibres 
from the edge of the plate. An 8-in. gun will be used for 
the 9 in. plate trials, and the striking velocity will be 
1200 ft. per second. A 10-in. gun will be used for testing 
the 11} in. plate, and the striking velocity is to be 1120. 
The whole of the projectile must not get through the 
late, nor must the plate break up during impact so as to 
Hetach a piece or expose the backing. 


The Steel Patents Company of America, who control 
the basic patents there, have at last decided on the 
royalty they intend to charge for the use of the process. 
This they have fixed at 1 dol. a ton. The reasons for 
this long delay are various. The first trials of the pro- 
cess in America are said to have been unsatisfactory, as, 
although cheaper ores could be used, the output was 
much reduced, and it was only after Carnegie, Phipps, 
and Co. had adopted the process at their Homestead 
Works, that the basic system began to attract attention. 
Up till now the holders of the patents have discouraged 
the use of the process by outsiders. This is said to have 
been due to a strong party amongst the holders who 
wished to work the process as a monopoly, but from the 
above it would seem that this policy has at last been 
abandoned, and licenses will be granted to outsiders on 
the aforementioned terms. 


M. L. Le Chatelier describes in a recent number of 
the Annales des Ponts et Chaussées a method he had 
adopted for measuring the strains in the members of an 
iron or steel bridge. For this purpose a bracket carrying 
a lathe centre is attached by small screws to the member 
the strain in which is to be measured. At another point 
of this bar, a second bracket is fixed, in which slides a 
short steel rod pointed at both ends like a lathe centre. 
Attached to the same bracket is a water chamber closed 
by a flexible diaphragm of German silver, and connected 
to a fine open ro which, as the water, on being expelled 
from the chamber flows up, serves to measure on a highly 
magnified scale any motion of the diaphragm. One end of 
the double-centred rod presses against this regi Lm and 
a bar is supported on the other centre point of this rod, 
and on that of the fixed bracket aforementioned. Any 
extension of the bridge member, therefore, causes a 
motion of the diaphragm and a fall of the water in the fine 
tube. Successful measurements have been made on this 
system when the fixed points between which the exten- 
sion was taken, were only 8 in. apart, 


From the returns for the last official year, which 


have just been published in India, it appears that 
there were 895 joint-stock companies in existence at the 
close of the year, of which the nominal capital was 
Rs. 31,339,845, and the paid-up capital Rs. 22,997,508. 
ninety-four companies, with -a id-up capital of 
Rs. 36,91,850, ceased operations, while 44 others increased 
their capital by Rs. 45,30,730. There were 86 new com- 
panies, with a nominal capital of Rs. 2,078,286. Bombay 
now has 217 companies with a paid-up capital of 
Rs. 10,196,379, agaist 223, with a paid-up capital of 
Rs. 9,874,438, at the close of the previous year. Bengal 
has 246 companies, with a paid-up capital of Rs. 9,856,325, 
and Madras 240, with Rs. 1,757,104, against 244 and 266 
respectively in the previous year. In Mysore there are 
85 companies, against 78. Banking and loan companies 
number 291, insurance companies 16, trading companies 
152, mills and presses 255, tea planting 133, coffee and 
cinchona 7, other planting companies 4, mining and quarry- 
ing 21, ice companies 13, sugar 1, breweries 3, and the 
rest are devoted to miscellaneous objects. The largest 
part of the capital, Rs. 10,895,468, paid-up, is invested in 
mills and presses, of which the greater number, represent- 
ing Rs. 7,634,847, belong to Bombay. The tea and 
us companies, on the other hand, are mainly in 

ngal. Ten years ago the number of joint-stock com- 
panies in India was 475. 





Tue British ASTRONOMICAL ASSOCIATION.—The second 
ordinary meeting of this Society was held on Wednesday 
afternoon last, at the hall of Barnard’s Inn, the president, 
Captain W. Noble, F.R.A.S., occupying the chair. The 
meeting was largely attended, and during the preliminary 
proceedings it was announced that upwards of 160 had 
joined the Association since the meeting in November, 
and that the number of members on the register was now 
over 470. The papers dealt with at the meeting included 
a report on the work done by the Coloured Star Section, 
by Mr. W.S. Franks, F.R.A.S., and areport on the work 
of the Jupiter Section, by the Rev. W. R. M. Waugh, 
F.R.A.S. A very interesting lecture on the markings on 
Mars was also y Fant by Mr. Nathaniel E. Green, 
¥.R.A.S. In the course of this lecture, which was illus- 
trated by the aid of the optical lantern, Mr. Green insti- 
tuted a comparison of the drawings of Schiarparelli with 
those made by himself, and by Dawes, Maunder, Beed- 
dicker, and others, and showed the strong divergence 
between the manner in which the more prominent features 
of Mars were uniformly drawn by these observers, and 
that in which they are indicated by Schiarparelli, this fact 
having to be taken into account when dealing with the 
much more delicate markings and “ canals,” on which 
Schiarparelli has laid so am stress. Other papers con- 
tributed were dealt with in abstract or taken as read, and 
will in due course appear in the journal of the Association. 
The second number of this journal, by the way, has just 
been issued, and under the editorship of Mr. E. W. 
Maunder, more than sustains the high character earned 
by the preceding part. 





EXHIBITION AT THE PotytTEcHNIc.—The 13th annual 
industrial exhibition of work by the members of the 
Polytechnic and students of the many classes there, with 
which this year there is associated the ‘*‘ Work ” Exhibi- 
tion promoted by Messrs. Cassells and Co., Limited, was 
opened on Monday by Sir John Lubbock, M.P., chairman 
of the London County Council. The primary object of 
the annual exhibition is to afford practical evidence of the 
advance of technical education amongst the students of 
the Polytechnic, and to encourage industrial habits and 
efficient workmanship amongst members and students. 
The display certainly meets the object in view, the work 
by the students being particularly interesting. Some of 
the plant constructed by the students and used in the 
mechanical department of the school is shown in operation 
—dynamos, pumps, engines—vertical and horizontal, and 
locomotives, and there is a well-finished model of a Fairlie 
engine. The collection is extensive and varied. The 
Sane in connection with Messrs. Cassell’s publication, 
‘“Work,” lends additional interest, and many of the 
exhibits have been made by amateurs or tradesmen, 
from designs published in that journal. Prizes were 
offered to amateurs, and to tradesmen, and to both in 
— competition, the awards os determined by jurors 
officially appointed by the London Trades Council. There 
are in all about 1000 exhibits, including models of arms, 
guns, swords, a great variety of tools, lathes, galvano- 
meters, and designs for engines, electric tramways, gas 
engines, &c. The chief prize, a gold medal, has been 
awarded to Mr. T. Coates, Peckham, for a working model 
of a steam fire-engine. Sir John Lubbock, in opening the 
exhibition, stated that the exhibits came from all parts of 
the kingdom and colonies. He believed that no workmen 
in the world were more anxious to improve themselves 
than were English workmen ; and, though strikes were an 
unsatisfactory means of settling differences of opinion as 
regarded matters between masters and workmen, still it 
was satisfactory to find that most of the strikes of the 
present day were not so much for increase of wages as they 
were for more leisure, so that the men might have more 
opportunity and chance of self-help and mental improve- 
ment. Such exhibitions as that tended to develop and 
gee our commerce, and especially our manufactures. 

ho could tell what discoveries still awaited us? Oneof 
our great statesmen said the other day that we could not 
hope in the next half-century to see discoveries as mar- 
vellous or as far-reaching as those which were made in the 
last 50 years ; but he believed that, as they widened the 
circle of knowledge, the chance and prospects of dis- 
coveries became greater and greater, and he was inclined 
to think that the discoveries of the next 50 years would be 
found to compare very favourably with those of the last 
half-century. Sir Lyon Playfair, M.P., was also present. 





The exhibition will continue open till the 10th January, 
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for a piston stroke of 5ft. 6in. The pm 
cylinder is fitted with a piston valve, and the medium 
and low-pressure cylinders are each fitted with a 
double-ported slide vaive, all of which are worked 
by double eccentrics and link motion. There is a 
special double-beat valve with hand gear for regulating 
the supply of steam to the engines and a separate 
throttle valve worked by the governor. The reversing 
of the engines is effected by one of Messrs. Brown 
Brothers and Co.’s steam and hydraulic reversing 
engines. The bilge feed and air-pumps are driven off 
the crossheads of the high-pressure and low-pressure 


~ 7 
he crankshaft is in three pieces, each piece being 
built and interchangeable. This shaft, together with 
the thrust, tunnel, and propeller shafts are forged 
of Siemens-Martin mild steel and have been sup- 
plied by Messrs. Vickers, Sons, and Co., Limited, 
Sheffield. The diameter of the shaft is 18} in, and of the 
eyed shaft 20} in., both being hollow. The thrust 
lock is of the horseshoe type with internal water cir- 
culating arrangement, the shoes being hollow. The 
screw propeller has four blades of cast steel ; the boss 
is also of cast steel, the whole being supplied by Messrs. 
Vickers, Sons, and Co., Limited. 

The water for condensing the steam is circulated 
through the surface condenser by two large centrifugal 
pumps each with an independent engine and combined 
on one bedplate. Each of these pumps is capable of 
supplying sufficient water when the main engines are 
working at full power. 

In the engine-room is fitted a Weir’s feed heater, 
together with the necessary feed pumps and con- 
nections. There are also two Weir’s evaporators 
in combination with two Chaplin’s condensers for 
supplying fresh water to the ship and to the boilers ; 
this combination has been arranged by Mr. John List, 
the company’s superintendent engineer, with the view 
to produce the largest amount of fresh water with the 
least possible expenditure of steam. An auxiliary 
condenser has been fitted on board with a separate air 
and circulating pump. As this is the first occasion on 
which the combination of two of Weir’s evaporators 
has been fitted, we show the general arrangement in 
Figs. 7 and 8 annexed, The high-pressure evapo- 
ator produces 40 tons and the low-pressure 30 tons 
per day of drinking water for ship’s use. When the 
water is for this purpose the evaporators are worked on 
either the single or the double effect system, and when 
for boiler-feeding purposes the triple effect system is 
used, 

Kach evaporator is 6 ft. in diameter by 5 ft. long and 
is constructed of Siemens-Martin steel under Board of 
Trade inspection for a working pressure of 801b. Steam 
is taken from the main boilers through a special admis- 
sion valve, which is fitted with a lock-up safety valve 
so that the pressure cannot exceed 115 1b. It is then 
led into the high-pressure evaporator tubes ; the con- 
densed water is led to the hot-well, and the evaporated 
steam to the heating tubes of the low-pressure evapo- 
rator. The condensed water of this evaporator is Ted 
to either of two fresh-water condensers, and the evapo- 
rated steam either to the fresh water condensers or 
direct to the low-pressure receiver of the main engine. 
The working pressure in the high-pressure evaporator 
is 50 lb. and in the low-pressure 15lb. The precaution 
for safety is important and worthy of note. Both 
evaporators are made for 80 lb. working pressure, but 
the safety valves are only loaded to 60 lb. A margin 
of at least 20 lb. is thus reserved, which is considered 
absolutely necessary by Messrs. Weir for safety with 
small a he working with sea water. The evaporators 
are supplied with sea water by two donkey pumps of 
the same design as those fitted to all evaporators in 
the Navy. 

The boilers for supplying steam to the engines are 
four in number, each being 15 ft. 3 in. in diameter and 
18 ft. 8 in. long, they are multitubular and fired from 
both ends, and arranged with twofunnels. Each boiler 
has six Fox’s corrugated furnaces, making a total of 
twenty-four furnaces for all the boilers, and each furnace 
is 3ft. 8 in. in diameter. The boilers are constructed 
entirely of steel, and adapted for a working pressure 
of 160 Ib. per square inch. In designing and arranging 
the boiler and machinery, economy of fuel and a 
minimum of labour have been kept in view. 

In connection with the air-compressing machine 
already referred to, Messrs. Anderson and McKinnel’s 
nozzles are fitted to the stokehole ventilators for in- 
creasing the air supply to the furnaces when desired. 

The speed trials of the Dunottar Castle took place on 
the 28th of August, 1890, the average speed recorded 
being 17 knots. She left on her first voyage on Friday the 
10th of October, 1890, called at Lisbon (where she was 
detained for the overland mails from England) and 
Madeira, and reached Cape Town at noon on Tuesday 
the 28th of October, the actual steaming time for the 
entire voyage from Dartmouth to Cape Town being 
only 16 days 11 hours and 54 minutes, the shortest 
time on record, being nearly a day less than the 
previously recorded fastest passage. The homeward 
voyage was made in 16 days 6 hours, reducing the 
record 11 hours. 





WEIR’'S EVAPORATORS; S.S. “DUNOTTAR CASTLE.” 
CONSTRUCTED BY MESSRS. G. AND J. WEIR, ENGINEERS, GLASGOW. 
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NOTES FROM THE UNITED STATES. | from ore or pig iron; new works are to be erected 
PHILADELPHIA, December 19, 1890. | near Pittsburg. The process is one which is bound 


Tue disturbances in financial circles have not as yet | to attract wide attention. The steel rail makers have 
had any perceptible effect upon the demand for iron held several meetings recently. Quotations 28 dols. 
or steel products. The weekly production of iron is to 29 dols. The basic process is to be thrown open to 
now in excess of 180,000 tons; the entire production | the general public in a short time; an attempt has 
is being marketed. Stocks are very light, excepting been made to advance inside quotations for steel rails 
with a few concerns who are making no effort what- | !2. Pennsylvania mills to 30 dols. Scarcely any 
ever to sell. During the last few days large trans- failures have taken place in the iron trade, but one or 
actions have taken place in southern iron in western tW° large concerns have shut down ; there are indica- 
markets. Certain large buyers of iron there have con- | tions of a heavy and steady demand throughout the 
cluded evidently that the present is a favourable time Winter ; all kinds of machinery are in active request, 


for supplying requirements for four months of next|@2d_ despite the unfavourable features in money 


ear, Everything is favourable to steady values. markets, the iron trade is in a very satisfactory con- 
he margins on crude iron at both northern and_| dition. 
southern furnaces are narrow, and a great many con- | 
cerns would have no alternative than to shut down, 
if a reduction of 25 cents or 50 cents per ton were 
made. Tide water quotations for No. 1 foundry are 


PHILADELPHIA, December 26, 1890. 
The steel railmakers, after several conferences, have 
agreed to make 30 dols. the nominal minimum price 
for steel rails at Pennsylvania mills. The proposition 
18 dols. for best, and 17 dols. for common. Cheap made by the presidents of the western railroads to 
forge iron at 13.50 dols., best at 15 dols. Negotiations form an association has been accepted by about one- 
are pending this week for large blocks at furnaces at | half of the managers, and the remaining half will no 
9.50 dols. to 10 dols., and work on new furnaces is doubt assent. This removes a very serious obstacle in 
being ae with all possible vigour at points where the way, and will enable promoters of new railway 
it is believed that iron can be made at 8 dols. to| building enterprises to come toa decision as to what 
8.50 dols. per ton. The new Adams direct process is | to do during 189]. Railway managers predict that 
being introduced, and already four licenses have been | there will be a falling off of 25 per cent. of traffic 
seld for the manufacture of all kinds of steel direct | during the coming year, but this statement is made 





















Re 


fos ae ae ae 





ha ISRAEL tae RIS 


ee 
x 





esis: 


3 
BS: 
Bs 








Jan. 2, 1891.] 


ENGINEERING. 








13 





upon su itions which are not tenable in the opinion 
of very competent business authorities. A large 
amount of new business is already coming up, and prices 
in nearly every department of manufacturing are as 
strong as they were a month ago; there is a general 
anticipation of higher prices during the winter ; money 
is much easier than it has been, and the fears of a 
further stringency are lessening ; Congress is quarrel- 
ling over the best methods of increasing the volume of 
money, but business men entertain no doubt but that 
it will be increased, and that sufficiently to supply a 
sufficient volume of money for business necessities. 
The argument is made that this is not a question of 
money, but of credits, but the great majority of busi- 
ness men feel otherwise. At no time has there been 
as many projected large engineering enterprises as 
at the present time, and unless something very 
serious arises some 50,000,000 dols. of working 
capital will be invested in them during the com- 
ing spring. Work is being actively and success- 
fully prosecuted on the Nicaragua Canal ; the recent 
reports are very encouraging. The large mining 
enterprises in the West and in Mexico are attracting a 
great deal of capital. The silver miners are stimu- 
lated to greater effort under the prospects of an extra- 
ordinary and permanent demand for silver; the pro- 
position to buy 13,000,000 oz. of silver has not yet 
been acted upon, but it is probable that very large 
quantities of silver will be purchased in a short time. 
The iron trade is in a good condition, the to-day’s de- 
mand -being heavy and stocks light. Locomotive 
builders have had inquiries from foreign countries, and 
it is probable that large orders will be received; in 
fact, makers give the assurance that they will 
secure a great deal of work from abroad. There 
is a scarcity of rolling stocks on many American 
roads, and ona number a decision has already been 
arrived at that the deficiency shall be supplied as 
soon as possible. The merchant bar and merchant 
steel mills throughout the country have enjoyed the 
busiest year in the history of ironmaking, and there 
is safficient business now in sight and promised to 
keep all mills busy during the winter. A great deal of 
bridge building is to be completed this winter, the 
material having been made, and is now being shipped 
to western and southern points. One of the strongest 
features of the American manufacturing situation is 
the demand for machinery tools and equipments for 
new works; all branches of machinery manufactur- 
ing are busy. 





WATER GAS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In reference to Mr. von Langer’s reply to my 
question as to the disposal of the producer gas obtained in 
making water gas, I cannot see how 3000 cubic feet of the 
one could conveniently be applied to the raising of steam 
and heating of air for each 1000 cubic feet of the other. 

But whatever proportion of the producer gas is so used, 
is so much more fuel consumed in the production of the 
water gas, and it seems to me that it would be much 
simpler to burn the two gases together in the furnace, 
without the intervention of bulky and expensive blast 
heaters. No fuel is ultimately saved by raising steam 
with the producer gas, for the latter cannot be looked 
upon - a waste product, but represents so much coal con- 
sumed, 

Assuming that three volumes of producer gas are 
burned to make steam and heat the air for the production 
of one volume of water gas, then as much fuel (gaseous 
and solid) has been consumed in the production of that 
one volume as would have sufficed for the production of 
four volumes of producer and water gas mixed, in an 
ordinary producer using similar fuel and supplied with 
steam. Now the calorific value of three volumes of 
this mixture is equal to that of one volume of water 
gas, and therefore more heat could be obtained from 
a pound of coal when gasified in an ordinary pro- 
ducer than from the same quantity gasified in a water gas 
producer. As regards the nature of the thermo-chemical 
operations involved, the manufacture of water gas and 
producer gas alternately is the same as that of water gas 
and producer gas mixed, and the presence of incom- 
bustible gases is just as much a disadvantage, from an 
—- point of view, in one process as it is in the 
other, 

I admit that a greater intensity of heat can be obtained 
by the combustion of the water gas alone, and that, there- 
fore, a smaller bulk of gas and air will serve to produce 
the required amount of heat, but I hold that as regards 
the ultimate production of heat per pound of coal con- 
sumed, the water gas system is no better than an ordinary 
gas producer, 

Yours truly, 

December 29, 1890. F. E. Ross, 





To THE Eprtor or ENGINEERING. 
_ Smr,—Having been abroad, I have only just seen your 
issue of the 19th inst. and Mr. Joseph von Langer’s letter 
on water gas, in reply to which I should like to say a 
word or two. In the last paragraph but one of his letter, 
your correspondent refers to the fact that various heating 
operations can be performed by the use of water gas ; of 
this there can be no doubt, but the question of interest to 
manufacturers is whether these heating operations can be 
done as economically with water gas as with Siemens gas. 
In the discussion on Sir Lowthian Bell’s paper before the 





Iron and Steel Institute, at Paris, in 1889, I referred to a 
calculation I had made, based upon theoretical considera- 
tions which showed that a possible economy of only one 
half Po cent. (or 10 cwt. per 100 tons of fuel consumed), 
could be realised when water gas and Siemens gas respec- 
tively are used in a Siemens Somaies, As to the question 
of cost, Mr. F. Siemens, in his letter to you of the 
8th August, 1888, showed that to do a certain amount of 
work would cost 18s. 3d. with water gas, and only 10s. 6d. 
with producer gas ; it is thus seen that water gas is 70 per 
cent. more costly than producer gas for use in the regene- 
rative gas furnace of the original form. Since Mr. 
Siemens’ letter, above referred to, was written, the new 
form of Siemens furnace has been introduced and applied 
for heating purposes, and effects a saving of 50 per cent. 
in weight at fuel over the original form ; under these cir- 
cumstances water gas would be placed at a still greater 
disadvantage, as with it the consumption of fuel would be 
doubled, and its cost more than trebled, as compared to 
the new Siemens furnace. 

There is another point in Mr. von Langer’s letter which 
is of interest, both from a scientific and technical point of 
view, viz., the statement made by him that ‘‘ water i 
having a non-luminous flame, can impart heat by ie 
tion ;” this he tries to confirm by his own experience that 
‘* by the use of pure water gas, with non-luminous flame, 
150 tons per week (continually over a period of two years) 
of soft steel ingots have been produced in Siemens- Martin 
furnaces.” Now, in the first place, there is no such thing 
as a Siemens-Martin furnace; there is a Siemens-Martin 
steel process carried on in the Siemens furnace. But set- 
ting this aside, your correspondent’s experience does not 
confirm his statement, at all events, as he has put it, for 
he does not say that the 150 tons were produced or melted 
in furnaces heated by radiation, and, of course, he could 
not say so, as it is a fact, confirmed by the experiments of 
Dr. Werner von Siemens, that flame which does not 
radiate light does not radiate heat. In a letter published 
in your issue of the 6th December, Mr. Frederick Siemens 
drew attention to this circumstance, which is of consider- 
able importance in furnace economy. 

In conclusion, I may say that Mr. von Langer, while 
speaking of the large quantity of steel produced and 
heated by water gas, does not give the weight or cost of the 
fuel used for those purposes. A heating furnace, capable 
of producing 20 tons per shift, is only a moderate size ; 
several of the earlier new Siemens furnaces were erected 
for a similar production, and some have since been con- 
ae for much larger productions, up to 70 tons per 
shift. 

I am, Sir, your obedient servant, 
JOHN HEAD. 
10, Queen Anne’s Gate, Westminster. 
December 31, 1890, 





TYPE-WRITERS. 
To THE EpIToR OF ENGINEERING. 

Sir,—In your issue of December 12 you state that 
Messrs. H. W. Maskelyne and Son’s type-writer is the 
only one having differential spacing, and we notice in 
your issue of December 19 that Messrs. Higgins and 
Jenkins write to say that they have a patent taken out 
for differential spacing on hig eno We beg to 
inform you that both Messrs. Maskelyne and Son and 
Messrs. Higgins and Jenkins are very late in the day to 
make such a claim, as during the last six years we Me 
sold in this country some thousands of machines giving 
not only differential spacing but type face inking from 
metal type. The machine is known as the Columbia 
type-writer, and we inclose you specimen of its writing. 

Yours faithfully, 
W. RicHarpson. 

12 and 14, Queen Victoria-street, London, E.C. 

December 22, 1890, 








COMPOUND LOCOMOTIVES ; LINDNER 
SYSTEM. 
To THE Epitor OF ENGINEERING. 

S1r,—Our attention has been called to the letter from 
Mr. C. K. Dumas in your last week’s issue on the subject 
of compound locomotives, and especially to the very 
practical questions put by the writer : 

‘Ts there not a great deal of back pressure on the high- 
pressure piston ?” and 

“Ts it true that the compound locomotive at high 
speeds is awkward to manage and liable to burst the low- 
pressure slide valve chest or break down on the motion ?” 

In reply to the first question you will perhaps kindly 
grant us space to give your correspondent the following 
explanation. 

With a two-cylinder compound locomotive, the steam, 
after performing part of its work in the high-pressure 
cylinder, passes to the Jow-pressure cylinder, and there 
completes it, before escaping, through the blast pipe, to 
the chimney. As the fresh steam from the boiler thus 
goes first into the high-pressure cylinder, such a com- 
pound locomutive cannot be started without some other 
special arrangement, whenever the high-pressure slide 
covers both entrance ports, or when the high-pressure 
crank is on a dead point. 

In order to start the engine in either of these cases 
fresh steam must be led from the boiler to the low-pres- 
sure cylinder by means of a special pipe to the receiver, 
but as soon as this is done the steam reaches the exhaust 
side of the high-pressure piston, as well as the driving 
side of the low-pressure one, and thus acts in opposition 
to the power of the latter and renders it difficult to start 
the engine. 

To prevent this some compound engines are converted 
into twin engines for the moment of starting, whilst in 
others an intercepting valve is fitted in the receiver and 





worked, when starting, either automatically or by hand, 
so as to shut off the receiver and the exhaust port of the 
high-pressure cylinder from the slide valve chest of the 
low-pressure cylinder. 

By the Lindner system, however, both of these ex- 
pedients are rendered unnecessary, as the back pressure in 
question is simply neutralised by admitting the steam on 
both sides of the high-pressure piston, thus obviating the 
obstruction and insuring the —— of the engine in an 
position of the cranks, as may be daily witnessed wit 
the heavy express trains of the Royal Saxon State Rail- 
ways, where the Lindner system is now adopted for all 
classes of locomotives, and where, during nearly two 
years of working, none of the difficulties referred in the 
second question of your correspondent have shown 
themselves. 

It may perhaps interest some of your readers to know 
that aa a result of converting twin locomotives into com- 
pound ones, a considerable gain in tractional force can be 
obtained, in addition to the saving in fuel, by judiciously 
selecting the best diameters for the new cylinders. For 
instance, taking the case of a small locomotive for light 
railways, with 8 in. cylinders, and with 140 lb. boiler 
pressure, it has been found possible to employ 94 in. and 
14? in. cylinders for the high and low pressure respec- 
tively ; 20 per cent. more tractional force is thus ob- 
tained, with from 18 to 20 per cent. saving of fuel, 
whereas had one of the original 8 in. cylinders been 
retained for the high pressure, with a new 12 in. one for 
the low, the result of compounding would have been an 
actual loss of power of nearly 15 per cent. against a com- 
paratively small saving in fuel. 

Yours truly, 
Hope AnD Co, 

18, St. Dunstan’s Hill, E.C., December 30, 1890. 








SHIPYARD MACHINE TOOLS ; RIGBY 
HAMMER. 
To THE EpiTor OF ENGINEERING. 

Srr,—Your issue of 12th inst. contains an article on 
“Shipyard Machine Tools” in which the writer, pro- 
fessing to give a brief sketch of the steam hammer most 
in favour, has fallen into a serious inaccuracy. He gives 
an outline drawing of a steam hammer on single column, 
and says: “‘ This form of hammer hasbeen called ‘ Rigby’s 
patent,’ and that name serves as well as any other, and 
any othername might with equal propriety be given to that 
form ; for Rigby’s patent is not embodied in that hammer 
as now made and used. What Rigby patented was a 
mode of admitting the waste steam, that had done duty 
on under side of piston, to the upper side of piston, and 
so help to give impetus to its descent.” 

Without comment on what this writer describes as 
‘*Rigby’s patent ” I merely quote from the printed speci- 
fication of Mr. Rigby’sclaim. What I claim is: “ Making 
the hammer block itself in the form of a plunger or ram,” 
**the lower part being in the form shown by the plan of 
the prc ne (circular with flat sides), but it may be 
made oval, elliptical, or rectangular, or any other form 
required that can be made to pass through a steam-tight 
stuffing-box (provided it be not made of a circular section) 
so that it will be prevented from turning by its own form 
when working.” 

It will be seen that the claim is for a piston-rod with a 
section other than round, so that its own form will keep 
it from turning. From personal acquaintance with Mr. 
Rigby I know that he based the importance of his patent 
on this claim, 

In carrying out the patent, the form recommended m 
Mr. Rigby was flattening the tw. sides of the piston-rod, 
and this has been adhered to up to the present time, and 
forms the distinctive feature of the ‘* Rigby patent.” 

Your writer proceeds to describe the system adopted by 
“Morrison, Yule, and some other makers,” of carrying 
the rod through the upper end of cylinder, and makin 
one or both sides flat ‘‘to keep it from turning round.” 
This system was adopted by those makers because they 
were debarred by “ Rigby’s patent” from putting the 
flat side or sides on the lower part of the or hammer 

When the patent expired makers were not slow to 
cone with the 5 
n the year 1856 Mr. Rigby made over to the firm of 
Glen and Ross his patent rights. Within the next two 
years that firm designed and applied to the hammers 
made by them the triple piston valve for returning the 
steam from under side of piston to upper side, the double 
piston valve for giving full pressure of steam on upper 
side of piston, and the single box column for carrying the 
cylinder. The favour with which those inventions were 
received soon placed the Rigby hammer in the position 
described by the writer as ‘the only kind that finds 
acceptance with shipbuilders.” I may add that the high 
estimation in which the Rigby hammer was held by 
engineers and shipbuilders induced the firm of Glen and 
Ross, when the patent expired, to protect the name 
‘*Rigby’s patent ” as their trade mark, and those rights 
are now possessed by the firm of R. G. Ross and Son, 
successors to Glen and Ross. 
I am, Sir, yours truly, 
Ricuarp G, Ross, 
Greenhead Engine Works, Glasgow, 
December 22, 1890. 





Tacoma.—The Northern Pacific Railroad Company is 
expending 500,000/. in terminal improvements at Tacoma, 
The Union Pacific will soon reach the town from Port- 
land, the Great Northern is on its way, and the Pacific 
Mail Steamship Company is about to build wharves for 
its line connecting with China and Japan, Tacoma being 
800 miles nearer the Oriental ports than San Francisco, 
Tacoma has a population of over 35,000, and new build- 
ings costing 1,200,000/. have been erected this year. 
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THE NAVAL MANCEUVRES OF 1890. 

Last summer’s naval manceuvres, of which the 
official report has now been issued, were lacking in 
many of the dramatic incidents which distinguished 
their predecessors ; and, at the time they took 
place, appeared little short of a complete failure. 
We have since learned more of the incidents which 
occurred, and, in the light of fuller knowledge we 
see that the money spent on the manceuvres was 
not altogether ill-spent ; in fact, it may be said to 
have been excellently well spent, although there 
may not have been quite so good a return as in 
former years. 

The order for partial mobilisation was issued on 
the 21st July. On the following day 24 ships of 
various classes, and 24 torpedo boats were put in 
commission. Nine first reserve and three flagships 
—all the twelve being armour-clads—had their 
crews completed. On the 26th, four days after 
commissioning, 33 of the above 36 ships, and all 
the torpedo boats, had reached the points of 
assembly. By the 27th of July the whole had 
assembled, and, with the Channel squadron, the 
training squadron, and a few other vessels 


be | Previously in commission, formed a grand total of 


56 ships of different classes, and 24 torpedo boats. 
The united crews comprised 18,860 officers and men, 
of whom 7442 belonged to the ships specially com- 
missioned, and 1449 were absorbed in completing 
the complements of the first reserve ships. 

The British force was under the command of Vice- 


be | Admiral Sir George Tryon, K.C.B. ; Rear-Admiral 


R. E. Tracey being second in command. It con- 
sisted of the main or A fleet, and a reserve of coast 
defence ships, small cruisers, and torpedo craft, 
known as the reserve or Bsquadron. The ‘‘ enemy” 
consisted of C fleet, under the command of Vice- 
Admiral Sir Michael Culme Seymour, Bart., Rear- 
Admiral F, C. B. Robinson being second in com- 
mand. In A fleet there were nine battle-ships and 
thirteen cruisers and smaller craft. In the B 
squadron there were the six well-known coast 
defence ships, of doubtful utility; the torpedo 
depdt ship Hecla, three torpedo gunboats, and 
twelve torpedo boats. Opposed to this ‘‘ British ” 
force Admiral Seymour had eight battle-ships, twelve 
cruisers and smaller craft, and twelve torpedo boats. 
It will be therefore seen that the ‘‘ British” force 
under Sir George Tryon had the superiority in 
numbers of one battle-ship, the six coast defence 
ships, the Hecla, and four cruisers. This prepon- 
derance on the side of the ‘‘ British” force was 
however no drawback to the ‘‘enemy,” as Sir 
Michael Seymour’s tactics were of a nature that 
made the fewer ships he had the more easy was it 
for him to carry out the work ; a fact which will 
come out later. 

There were three umpires, the chief being 
Admiral Sir William M. Dowell, K.C.B.—noted as 
a skilful handler of fleets, but now engaged in the 
more difficult business of handling the forthcoming 
Naval Exhibition—Vice-Admiral Sir Frederick W. 
Richards, K.C.B., and Rear-Admiral R. O’B. 
FitzRoy, C.B. 

The principal object of the 1890 manceuvres was 
thus defined : 

‘To ascertain under what conditions a hostile 
fleet could maintain itself on an important trade 
route and interrupt the traftic, always endeavouring 
to avoid a general engagement ; also under what 
conditions a slightly superior British fleet could 
successfully manceuvre to bring the hostile force to 
action and compel it to return to port.” 

The trade route selected was an imaginary one, 
stretching in a south-westerly direction from the 
end of Cornwall down into the Atlantic Ocean, 
widening as it progressed south so that it just filled 
the space between Madeira and the Azores. This 
space included a part of the trade routes to South 
America and the West Indies, and was handy to 
the Mediterranean and South African routes. 
From the Land’s End the imaginary trade route 
branched north, so as to take in the Irish Channel, 
and thus the North American trade would have 
been also within the area. 

It was no part of Sir Michael Seymour’s duty to 
capture, or go through the form of capturing, mer- 
chant vessels. In previous manceuvres it will be 
remembered that cruisers and other war vessels, 





before they could claim a prize, had to steam 
within range for a certain time. In the present 
case, even this pretence was abandoned ; the hostile 
fleet had simply to remain on the ‘‘ trade route.” 
That was suflicient to represent all the captures 
that would be required to paralyse our trade. 

The ‘“‘enemy” was given Berehaven and the 
Shannon as ports secure against attack, whilst Port- 
land was considered impregnable, and was the 
‘¢ British ” stronghold. The ‘‘ British ” fleet might 
resort to any port in the United Kingdom not lying 
between Carnsore Point and Cape Clear, or between 
Cape Clear and Achill Head. Alderney was the 
head-quarters of the ‘‘enemy’s ” torpedo fleet. 

There were certain subsidiary objects of the 
manceuvres, of which three are named : 

To obtain information as to the most advanta- 
geous methods of employing a considerable body of 
scouting cruisers on both sides. 

To ascertain the measures which a reserve fleet, 
chiefly composed of coast defence vessels, whilst 
operating from a strategic point in the English 
Channel, should take to contribute to the support 
of the main fleet, and to protect itself against tor- 
pedo boat attack. 

To ascertain what form the tactics of torpedo 
boats operating from a distant base should assume. 

The torpedo boat operations were by far the 
most spirited, and certainly one of the most valu- 
able parts of the manceuvres. 

As already stated, the hostile squadron of tor- 
pedo boats was stationed at Alderney, and Com- 
mander Barry, who was the senior officer, arranged 
to attack the British fleet at Plymouth during the 
night immediately following the beginning of hos- 
tilities. There were to be two separate attacks, 
the first to be by three fast torpedo boats under 
Lieutenant Wells ; the second—after what was to 
be an interval of two hours—by six boats under 
Lieutenant Sturdee. Two boats were also to be 
sent to attack the Glatton and her sister coast 
defenders at Portland; but this was by way of 
diversion simply, and the attack was not to be 
pressed home. 

The idea of Commander Barry in arranging the 
double attack on the ships in Plymouth Sound was 
to let the enemy cool down after the first attempt, 
‘and when they thought it was all over give them 
another.” 

Nothing is more difficult to determine than on 
which side victory lies in the case of simulated 
torpedo boat operations, unless the attacked 
vessels be caught fairly napping, which is not likely 
to be the case in a ten days’ war. The expedition 
of the night of the 9th and early morning of the 
10th of August last was no exception to this rule ; 
and the umpires have decided that the ‘‘ evidence 
was too conflicting to admit of a decision being 
arrived at.” The defenders said that, ‘‘ It was far 
too light a night for a torpedo attack.” To the 
other side it appeared that, ‘‘ All conditions of 
success were present.” There is, however, quite 
sufficient of acknowledged fact to supply some 
useful lessons, no matter to which side victory 
might have inclined. 

It was a clear summer night, the moon high, the 
stars shining ; conditions favourable for the run 
across Channel, but against the chance of a surprise. 
It appears, according to the assailants, that 
Lieutenant Wells, with three boats, was the first 
to enter Plymouth Sound, which he did through 
the eastern entrance. He claimed that No. 87 
boat torpedoed the Invincible, and No. 86 the 
Black Prince. The steering gear of the third boat, 
No. 82, carried away and she ran against the 
Black Prince, damaging her own bow in the 
operation. Her torpedo was fired, but it did not 
reach the ship. 

Just before daybreak Lieutenant Sturdee made 
the second onslaught. This was intended to be the 
chief attack, six boats being concerned in it. The 
little flotilla skirted round Cawsand Bay, and 
attempted to slip into the Sound under cover of a 
large steamer going out ; a method of concealment 
which certainly would not be available in actual 
warfare. No. 81 boat claimed that one minute 
after the alarm was given she torpedoed the 
Northumberland, and that she was not fired upon 
until after she had shown her bow lights ; which is 
the signal that a torpedo boat has completed her 
work. No. 57 boat fired at the Invincible, but her 
torpedo did not run. No. 59 fired at the North- 
umberland, but missed her. No. 51 claimed to 
have torpedoed the Inconstant, but was herself 
struck by a friend’s torpedo, No. 58 reported 
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getting close to the Inconstant without being seen, 
and that she torpedoed that ship after only one gun 
had been fired at her. No. 55 had to ease her 
engines on account of hot bearings, and made an 
independent attack through the eastern entrance, 
but was seen by a guard boat when off the end of 
the breakwater. According to the testimony of the 
torpedo boat’s crew guns were fired and electric 
lights turned in every direction, but that of the 
craft. This boat claimed to have hit the already 
torpedoed Invincible. 

So much for the story as given by the attacking 
torpedo boats ; the ships tell a very different tale. 
According to them they saw the boats from the 
first, and, indeed, the night was so clear that the 
search lights were not required, and were only 
used to confuse the assailants. The united fire of 
the ships—a torpedo boat generally gives little heed 
to the fire of any ship except that she is attacking 
—put all the boats out of action, and even when 
the torpedoes were fired they generally did not hit. 
The Anson, which was not claimed as having been 
torpedoed, is reported to have had a curious ex- 
perience. A torpedo struck her picket boat, 
glanced off, struck the ship a glancing blow, and 
then ran up the breakwater. 

As already stated, the umpires found it impossible 
to disentangle the truth from this conflicting mass 
of statement, and the ships were therefore allowed 
to continue afloat. Torpedo boats 51 and 82 were 
ruled as having been damaged in the attack, and 
allowed as captured. 

Passing over the feint on the coast defence 
squadron stationed at Portland by two torpedo 
boats, and also some other minor incidents, we 
may notice some of the incidents in C fleet. 
Admiral Seymour, who left Berehaven at 5 p.m on 
8th August, had placed at his disposal a number of 
colliers. These are described as coasting vessels, 
and were not, if we read the instructions of the 
Admiralty aright, intended to be taken into the 
open ocean, or at any rate were not there to be 
used for the purpose of refilling bunkers. The 
‘‘enemy,” C fleet, was, however, bound for the 
south, so as to be well out of the way of the ‘‘ Bri- 
tish,” and it was determined to take three of the 
colliers along. It will be understood that, by the 
rules of the game, C fleet had twenty-four hours’ 
start of the ‘‘ British” vessels; that is to say, 
Admiral Seymour was allowed to take his battle- 
ships to sea at 5 p.m. on the 8th of August, one 
whole day before Admiral Tryon was allowed to 
leave Plymouth with his fleet, although scouting 
operations were permissible on both sides before 
that date. ‘The ‘‘ British” fleet did not sail from 
Plymouth, therefore, until 5 p.m. on the 9th of 
August. 

Sir Michael Seymour found on the morning 
of the 9th that his colliers could not keep up 
with the fleet, and orders were given for them 
to be taken in tow, but there was too much sea 
for this. The coal ships were, therefore, left 
behind with the Barrosa to keep them in order, 
and a rendezvous was given in the neighbourhood 
of the Azores. 

About midnight on the 10th of August, or two 
days and seven hours atter putting to sea, the C 
fleet struck the trade route, having been careful to 
avoid getting on it further north froma wholesome 
fear of the British war vessels. At this point ‘‘the 
route” was 180 miles wide, and, therefore, no con- 
centration of traftic could be looked for. 

As the two fleets never sighted each other we 
may follow the ‘‘ enemy” to the end, and abandon 
chronological arrangement so far as the combined 
narrative of the two fleets rnay be concerned. The 
operations of Sir George Tryon may, therefore, 
wait for the present. The C fleet was kept together, 
and up to the 14th it proceeded at a speed of 8 to 
9 knots. After that a slower rate of steaming was 
considered sufticient and the speed was reduced to 
6} knots. A more westerly ccurse was then steered, 
and on the 17th the fleet was in the neighbourhood 
of the rendezvous with the colliers; which was 
lat. 30 deg. N., long. 32 deg. W.; or, roughly 
speaking, a little south of Maderia, and somewhat 
west of the Azores. The imaginary trade route 
here would be extended to a width of about 500 
miler, 

On the 18th August war ceased, and Sir Michael 
Seymour proceeded to carry out the experiment for 
the purpose of which he had taken his colliers down 
so far south in the Atlantic. It has been objected 
that in coaling in the open ocean, Sir Michael was 
breaking the rules of the game, but his answer to 





this is that he did not carry out the operation 
until peace had been declared, and that his ships 
had plenty of coal on board to take them back to 
port, without having recourse to the colliers. In 
fact the coaling operations were in the nature of a 
subsidiary experiment, which did not affect the 
result of the tactics. 

Of these coaling operations, which formed in 
some respects the most valuable lesson of the 
manceuvres, we have far too meagre details. The 
weather appears to have been fine, and the state of 
the sea propitious ; but how the operations were 
carried out we are left in the dark ; excepting that 
a foot note tells us the ‘‘ Barrosa coaled by means 
of her boats.” 

The total amount of coal taken in was 1226 tons, 
distributed as follows : 

Tons. Hours. 
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We may now return to the ‘‘ British fleet,” and 
briefly note a few of the most prominent features 
in the operations of Sir George Tryon. On the 
7th August a telegram, ‘‘ War imminent. Cruisers 
may observe probable hostile movement,” was sent 
from the Admiralty to Plymouth, where the 
‘¢ British fleet’? was assembled. Three cruisers 
were sent round to Pembroke, and during the first 
watch of the 8th a powerful fast squadron of 
cruisers were ordered to take up position on the 
west side of the trade route and there to watch and 
guard. The Racoon and Mohawk were also given 
special cruising grounds ; the Speedwell and Spider 
were sent to Scilly to cruise and return to that 
place. So far as protection of the trade route from 
the enemy was concerned these vessels might as 
well have stopped quietly in Plymouth ; but that 
might be said of the whole of the ‘‘ British fleet.” 

As soon as A fleet was allowed to leave Plymouth 
Sound, the vice-admiral commanding, ordered Rear- 
Admiral Tracey to push out in advance with the 
battle-ships Anson and Rodney, and the Hearty to 
support the cruisers on the trade route. The vice- 
admiral with the main fleet left Plymouth as soon 
as the regulations permitted him, 7.¢., at 5 p.M. on 
the 9th August. On the following day he was 
joined off Scilly by Rear-Admiral Tracey and five 
of the scouting cruisers ; whilst three fast cruisers 
were reconnoitring 100 miles toS.W. From this 
time forth Scilly was made the base for the British 
fleet, Sir George Tryon, however, sending certain 
of his colliers to Falmouth as a ruse to lead the 
enemy to expect that that port was the coaling 
port. The manceuvre appears to have been quite 
successful, and though it may have opened the eyes 
of future adversaries sufliciently to prevent like 
tactics being carried out so easily-—-future attention 
has been drawn to the great value of Scilly as an 
out station. Using therefore the Scilly Islands as 
a base, Sir George Tryon sent out his cruisers to 
patrol the trade route, and the main fleet was kept 
off Scilly so as to be in touch with the signal station. 
This disposition was taken up in order to protect 
the neck of the trade route, that naturally being 
the part where it was most vulnerable. That the 
operations were perfectly successful has been seen 
from the fact that the enemy was, most of the time, 
several hundred miles to the south-west, and never 
touched the route at its neck. Onthe 14th August 
the fleet proceeded to the southward and westward, 
but the manceuvre was unfruitful for reasons 
already specified. 

At the conclusion of the manoeuvres, operations 
were carried out with a view of testing the facilities 
possessed for landing and conveyance of the 
wounded to the naval hospitals. The assumed 
number of disabled men was 1449, distributed 
between Portsmouth, Devonport, and Chatham. 
Speaking generally it may be taken for granted that 
the arrangements at present made would probably 
prove insufficient for the purpose of conveying a 
large number of wounded to the hospitals, with 
that celerity and comfort which those who man our 
warships have a right to expect the country to 
provide. 

Our notice has already extended to such alength 
that we are unable to give some of the important 
criticisms from the report, which are worthy of 
every consideration on the part of the public. We 
shall, therefore, return to the subject in our next 
issue. 





THE CHICAGO EXHIBITION OF 1893. 


On the 23rd of December, the President of the 
United States issued a proclamation in the name of 
the Government and the people, by which all foreign 
nations were invited to attend and participate in 
the International Exhibition which is to be held in 
Chicago in 1893. Following this proclamation will 
quickly come the special invitations to different 
countries, made either through the respective diplo- 
matic foreign representatives at Washington, or by 
the hands of the various Ministers of the legations 
abroad. It appears that the proclamation would 
have been made earlier had not some point of law 
arisen that had to be argued out at Washington 
before the President could arrive at a decision. 
The point in question referred to the five million dol- 
lars capital that was guaranteed by the Municipality 
of Chicago under a special Act of the State Lae 
lature, and it was contended that if so minded, 
the municipality could, after the presidential 
proclamation had been made, decline to make the 
issue of bonds through which the five million dol- 
lars were to be raised, and so evade their responsi- 
bility. The point in dispute was rather the sub- 
ject for a legal argument than for a serious consi- 
deration of matter-of-fact probability, and the 
result was as might have been expected; after 
much talking that lasted several days, the delegates 
of the Exhibition Directory proved to demonstra- 
tion that the covenants between the Muncipality 
and the Exhibition authorities were firm and bind- 
ing contracts, which the former body could not 
evade if they would, a contingency in the highest . 
degree remote and improbable. Thereupon the 
last preliminary step was taken, and the Chicago 
International Exhibition to celebrate the discovery 
of America by Columbus, 400 years ago, became an 
undertaking recognised and aided by the Supreme 
Government, 

It is much too early to forecast with reliability 
how far the undertaking will be a real success ; 
how far it will be international, or indeed to 
what extent it will prove even national. If we are 
to believe the sullen echoes from the disappointed 
east, it will not even rise to the importance of a 
‘State Fair;” but will be a purely local show. 
We are told that New York and Boston, Philadel- 
phia, and other cities ignore the scheme, and do 
not feel the slightest interest in it. If this is to be 
a lasting sentiment, so much the worse for New 
York, Boston, and the other cities. Not having any 
long distances in this country, we cannot under- 
stand the sentiment of contemptuous rivalry with 
which the inhabitants of one city in the United 
States regards that of another city a thousand miles 
away. To judge from the freedom of expressed 
opinions, a Parisian visiting Berlin, and a New 
Yorker visiting Chicago, are filled with similar 
emotions. But this is really all on the surface. 
The defeat being acknowledged, the necessity for 
making a general effort for the glory of the country 
being recognised, there is no nation in the world 
so inspired with esprit de corps, as the American, 
and we venture to predict that before six months 
have passed we shall see all the States in the Union 
struggling to outvie each other in their preparations 
for a competitive display on the shore of Lake 
Michigan. It is for this reason that we consider the 
Chicago Directory may fairly hope that all the States 
will be as thoroughly and completely represented 
as they are upon the national flag, and that not a 
star will be missing. 

Whether it is to be international in a broad sense 
is much more doubtful. Much will depend upon 
the action of our own Government; if official 
recognition and official aid be withheld, it is certain 
that no worthy representation of English industries 
can be made, and if we hold aloof, other European 
nations will either follow our example or act in a 
half-hearted way only. The question will probably 
be answered before many weeks are passed, and we 
believe that it will give a widespread and general 
satisfaction throughout the country if our Govern- 
ment emphasise their cordiality and good feeling 
by a recognition and a substantial grant. If this is 
done, then it may be assumed almost with certainty 
that the Chicago Exhibition will be truly and 
broadly international. In our opinion there are 
many good reasons why the rulers of this country, 
who are strong and sagacious in foreign policy, 
should decide to aid the Exhibition with a 
liberal hand. Granted that there exist, as there 
must always, notes of discord in the harmony 
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tariffs, and other relatively small vexations, are 
absolutely insignificant compared with that far-off 
—perhaps unapproachable—goal, the union of the 
English-speaking nations. But everything that 
tends to bring the two countries together is an 
advance in the right road. Intercourse dispels 
prejudice, and promotes both business and friendly 
relations, the value of which is incalculable. In 
this particular instance the presence of some hun- 
dreds of British exhibitors and thousands of 
British visitors would teach lessons which both 
Americans and ourselves stand sadly in need of 
learning, and the fierce trade competition that has 
to be faced by us sooner or later, will be easier 
if it is aided by friendly feelings for, and a 
more intimate acquaintance with, our commercial 
rivals. 

There are not wanting many indications of 
interest on the part of manufacturers in this 
country on the subject of the Chicago Exhibition, 
and several important industrials have already de- 
termined, if it be possible, to be represented there. 
Some sort of Government assistance is, however, 
an absolute necessity, if the favourable inclinations 
that undoubtedly exist are to be carried into prac- 
tice. It would not be absolutely necessary for the 
British Government, assuming they decide to re- 
cognise the Exhibition, to do so by means of a 
State Commission, though of course it would be 
very desirable to appoint sucha body. The Chicago 
Exhibition is fundamentally a private undertaking, 
assisted by the Treasury at Washington, indorsed 
by Congress, and officially recognised by the Presi- 
dent. It may therefore be considered preferable 
that the co-operation rendered by our own and 
other foreign governments should be of a cor- 
responding nature, that is indorsed and aided by 
the State, but not administered by Royal or State 
Commissions. And we consider that State aid 
should be directed not so much to saving direct 
expense to exhibitors as to assuring them the most 
complete assistance by means of an efficient organi- 
sation, and especially towards the installation of 
national art and other exhibits. Sir Henry Wood 
ona recent occasion suggested that Government 
co-operation should appropriately take this direc- 
tion, and on the same occasion he strongly advo- 
cated the organisation of collective exhibits, such 
as could be prepared under the control of various 
municipalities in this country, and by means of 
which manufacturers in special branches of industry 
can exhibit with the best effect and the least ex- 
pense. Such a system thoroughly carried out 
would present many advantages, not the least of 
which would be that the principle of local govern- 
ment would be applied, and that cost and labour 
to the general administration would be reduced. 





THE SCOTCH IRON TRADE. 

THE position of the Scotch iron trade is proving 
extremely puzzling to many persons who are deeply 
and directly interested in the industry. When the 
dispute with the blast furnacemen first broke 
out not a few authorities were of opinion that 
the price of the raw article would, as a natural 
result of the deadlock in production, in due course 
be appreciated, but instead a gradual depreciation 
in value, so far as such is reflected in the war- 
rant market, has been witnessed. Speculation 
has had much to do with this, and it is not sur- 
prising therefore that a strong feeling of resent- 
ment is growing up, not only amongst producers, 
but also amongst consumers, at the effects which 
are flowing from the, in many instances, unscru- 
pulous actions of operators in the ‘‘iron ring.” 
At one period of time—it is now long ago—-the 
proceedings on the Scotch pig iron warrant 
market pretty fairly and accurately reflected 
the ebb and flow of legitimate business ; but for 
years, it may be said, the movements there have 
been more indicative of the financial strength and 
gambling acumen of the “bulls” and of the 
** bears,” than of anything else. Dealers now-a-days 
—taking them, of course, in the general, there may 
be and doubtless are individual exceptions—do not 
buy and sell pig iron so much for the reason that it 
is cheap or dear as an article of commerce, as for 
the reason that an opportunity offers, owing to the 
state of the speculative account, of making a turn 
one way or the other—on the rise or on the fall. 
For this, it is no exaggeration to say many 
members of the Glasgow ‘‘ring” exist; and it is 
said that some never pass a legitimate transaction 
through their books. These latter gentlemen 





have no interest in common with either producers 
or consumers; and while the former grumble 
at the speculative measures which result in iron 
being sold at a price below what it can be made 
at, the latter complain that these same measures so 
disorganise legitimate judgment that even the 
lowest prices reached do not tempt buyers to com- 
mit themselves; and yet both parties to the 
grievance are helpless. The stumbling-block to 
a remedy is at the very threshold—the existence 
of Messrs. Connal’s stocks of public iron. Never 
before have the ironmasters of Scotland felt 
more keenly the weight of the incubus created 
by these stores, and never previously has so 
earnest a desire found expression with them for 
their utter abolition, so that they might be freed 
from the at times all-powerful influence of outside 
and irresponsible speculators. This much is certain, 
that so long as these stores exist, and so long as 
iron warrants can be manipulated as at present, 
then so long will producers be subject to the in- 
siduous influences that now rule, and so long will 
consumers be the victims of periodic excitements 
and fluctuations that militate so greatly against the 
steady course of sound business. These truths, 
however, have only been borne home by the un- 
toward course that events have followed since the 
strike began, some thirteen weeks ago. The iron- 
masters then conceived that long ere this they 
would have had control of the position. It is a mis- 
take to suppose that they were ever much concerned 
over the Sunday labour question ; had that been 
the only point in dispute, the expensive step of 
blowing out over seventy furnaces would never 
have been resorted to. The real fact is that iron 
production was being carried on at a loss in Scot- 
land, and the only feasible remedy which presented 
itself was to stop making, and rest on the hope that 
as supplies declined values would advance until an 
equilibrum in cost and profit was reached. It was 
also anticipated that coals would become abundant, 
and then cheaper; that miners’ wages would break ; 
and that ultimately a more generally profitable 
stage would be arrived at. What are the 
actual facts? Fuel is about as high in price as 
it was when the furnaces were damped down ; 
there is no proposal mooted even for reducing 
wages ; stocks of iron have decreased (not to the 
extent anticipated), but quotations far from 
improving have gone worse, and the iron trade is 
reduced to what is undoubtedly a very serious 
strait. Out of the dilemma there appears no 
present escape, and the masters are in the un- 
pleasant and indeed unfortunate position of 
reckoning with the possible necessity of having to 
give way to their employés. That is a bitter 
alternative for the Scotch iron lords, but it is more 
easy of reconciliation than the other which threatens 
the partial, if not total, loss of many markets. 
Already it is felt that some of these are passing 
away, and it can hardly be otherwise, as desirable 
makes of iron are not procurable ; yet all effort 
towards re-lighting is confronted and checkmated 
by the fact that there is still a large public stock of 
iron in sight, and that any proposal to add to the 
quantity might have a further depressing influence 
on values. In these conflicting circumstances it 
seems likely that for a time at least no motion will 
be made in the direction of resuming production, 
and that a waiting and watching policy will be 
pursued, special reference always being had to the 
current of general trade, and of the course of the 
fuel market in particular. 

The immediate and potential elements that weigh 
in estimating the future of the iron trade are the 
statistical returns for the year, and the probable 
demands for consumptive purposes. Hitherto it 
has been the practice for the Scotch ironmasters to 
make up their figures for the year at Christmas ; 
but it has been now arranged that the statement 
should run to the end of December, so ‘that the 
returns for 1890 will not be available till Monday. 
There is material available, however, for making a 
fair approximate of what the stock position will be. 
In all probability it will be found that there are not 
much more than 600,000 tons of Scotch iron in 
public and private stores—some 15,000 tons or so in 
makers’ hands, and the balance in Messrs. Connal’s 
yards. Assuming that this estimate is correct, and 
it cannot be far off the mark, it gives a reduction 
on the total of a year ago of fully 435,000 tons, and 
brings the quantity in sight down to a lower point 
than has been seen since 1877, when the stock in 
Scotland stood at 505,000 tons. A couple of years 
ago the stocks were at 1,244,433 tons. The follow- 





ing few figures point clearly to the radical improve- 
ment which has taken place in the position of recent 


years. Stocks— 
1890 1889 1888 1886 1885 
Tons. Tons. ‘Tons. Tons. Tons, 
In makers’ 
hands 15,000 92,065 213,213 342,718 384,995 
InConnal’s 
stores %*587,000 943,775 1,031,220 840,321 665,688 


* Estimated. 


The change here shown for the better is very 
important and satisfactory, and if the same rate of 
in aa that has marked 1890 could be maintained 

or another twelve months, the Scotch iron trade 
would be in a stronger position for all purposes than 
it has occupied for a quarter of acentury. But it 
cannot be overlooked that in part the present year’s 
improvement is due to the enforced suspension of 
production for the past three months. That policy 
cannot be followed indefinitely, though it may be 
for a month or so longer, and while it continues 
the stock situation should make headway. The 
measure of that progress, however, now depends 
mainly ondemand. Up till now, that is since make 
was stopped, the inquiry has been exceedingly dis- 
appointing. Somehow consumers have not run 
upon Connal’s stocks as it was thought they would ; 
they have not even withdrawn from stores at the 
same rate as they did prior to the strike, which 
is rather singular. It is explained, and plausibly, 
that the attempt to make capital out of the struggle 
on the warrant market by speculators in the 
first instance raising prices put up the backs of 
consumers, who have retaliated by supplying their 
wants from other sources, and in support of this 
contention there is, no doubt, the fact that the 
imports of Cleveland iron into the Scotch market 
for over three months have been on an uncom- 
monly large scale, the increase from September to 
the close of last week on the corresponding period 
of 1889 totalling to some 65,000 tons. There is 
still a decrease on the year’s inports ; but the de- 
crease in three months has been cut down from 
102,116 tons to 37,000 tons. This is a serious 
diversion of demand which may tell against 
the Scotch producers for years to come. If that 
demand were re-diverted, and prices are low enough 
in all conscience, its value in existing circumstances 
would be very material. But the question naturally 
arises as to how demand is likely to stand imme- 
diately. Indications all point in the direction of a 
gradual falling off. There is not that buoyancy in 
theiron manufacturing trades of the West of Scotland 
which characterised the earlier months of the year. 
Recent financial affairs have sadly disorganised many 
of the best markets for these products of the dis- 
trict, and at this moment there is too good reason 
for fearing that 1891 will fall far short in respect 
of legitimate consumption of 1890. It is therefore 
seen that the position of the Scotch ironmaster is 
not enviable. He is losing his trade connections ; 
he cannot make iron at present prices ; and if he 
attempts to re-light his furnaces, as the least of two 
evils, * finds himself confronted with a stock of 
about 600,000 tons, largely under the control of 
third parties, who can manipulate the speculative 
market as their whim dictates. 








THE LATE MR. NATHANIEL OLAYTON. 
Ir it with much regret that we have to record 
the sudden death on the morning of Sunday, the 
21st of December last, in St. Peter’s Church, 
Lincoln, of one who, for an unwonted span of 
years, filled a foremost place amongst the engineers 
of this country. Mr. Nathaniel Clayton was the 
founder of the great firm of Clayton and Shuttle- 
worth; but, more than that, he was the mainspring, 
if not quite the originator, of a new branch of engi- 
neering enterprise, and the founder of the modern 
commercial prosperity of his native city. 

Mr. Clayton was born in Lincoln on the 25th of 
August, 1811. He served an apprenticeship at 
the Butterly Iron Works, and afterwards became 
manager of two steamers which ran between Boston 
and Lincoln, and these vessels subsequently became 
his property. When thirty-one years old, in the 
year 1842, he commenced the great work of his 
life, by founding, in conjunction with his brother- 
in-law, the late Mr. Joseph Shuttleworth, the 
Stamp End Works, on the swampy banks of the 
River Witham. Up to that time the city of Lin- 
coln had been almost exclusively an ecclesiastical 
centre, with little more than the rustic commerce 
of an ordinary country town. For a year or two the 
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unpretending works, built beneath the shadow of | had, we believe, gone so far as to make working | horses. In 1848 they constructed the first portable 
the hill on which the great cathedral stands, made | models.” In the year the Stamp End Works were | having a single horizontal cylinder on the firebox. 


little difference in the civic life, but the change was | started, 1842, Messrs. Tuxford actually produced a | 


not long in coming, which was to lead up to the steam thrashing machine, and nineteen of these 
establishment of so many large engineering works, | were, in all, constructed. After that the design 
whichnow make Lincoln thechief centre of the trade | was abandoned by the firm, the plan of keeping the 
in agricultural engines. The original site of the thrashing machine and motor distinct being found 
Stamp End Works was a plot of ground of about 14 | preferable. These early engines of Messrs. ‘Tux- 
acres, but of this area two-thirds were under water | ford had oscillating cylinders mounted on the top 
during the greater part of the year. The remaining | of the boiler. 
half-acre was, however, quite enough for the wants} All these designs, it will be seen, differed very 
of the foundry, which the two brothers-in-law | materially from the portable engine as we under- 
established, and here they cast the pipes for the stand it in the present day ; but in September of 
Miningsby-Boston water supply, their first im-| 1845 Messrs, Clayton and Shuttleworth turned out 
portant contract. | their first portable engine. This may fairly be said 
It was not by such workas this, however, that the to have been the parent from which has sprung the 
firm of Clayton and Shuttleworth was to win renown | portable engine as we know it now, although many 
and fortune. A year before the partners commenced | modifications have since been introduced. A pair of 
operations in 1841, ‘‘Mr. Alexander Dean, of | horizontal 6-in. cylinders were fixed on the top of 
Birmingham, had made an engine possessing claims | the boiler. The crankshaft was also carried by 
to be regarded as portable ;’’* inasmuch as it com- | brackets from the boiler, but the flywheel was 
prised ‘‘a vertical cylinder supplied with steam | placed on asecond shaft, which was geared to the 
from a vertical boiler attached to the same frame | crankshaft, and was carried by high brackets fixed 
as the engine, the whole being mounted on wheels. |to a wooden frame, by which the boiler was also 
The crankshaft was above the cylinder and was | supported. ; 
driven by a return connecting-rod.” In the same} The construction of portable engines was first 
year there was exhibited at the Wrangle show of | taken up by the firm as a secondary branch of 
the Lincolnshire Agricultural Society a six-horse | manufacture, but it was speedily recognised by 
portable engine constructed bz Messrs. Howden, | Mr. Clayton and his partner that the trade was 
of Boston. This engine had a return flue boiler, likely to become of considerable importance. A 
with the cylinder, which was &4 in. in diameter, |tale is told in Lincoln how one of the pioneer 
placed vertically on the top of it. When referring makers, having turned out a few portables, we 
to these engines in the issue of this journal from |think the number usually stated is eight, con- 
which we have already quoted, we said: ‘‘The two |sidered he had fully stocked the country, and 
engines we have mentioned are generally supposed | announced his intention of directing his energies 
to have been the first portable engines actually | to other fields, as no more such engines would be 
constructed, although some two years or so earlier, |likely to be required until these were worn out. 
Messrs. Tuxford, of Boston, had worked out plans | Such was not Messrs. Clayton and Shuttleworth’s 
for a combined engine and thrashing machine, and |opinion. In 1846 they made two more portables of 











- _ — - |two horse-power each. The next year they turned 
* See ENGINEERING, vol. x., page 107. lout eight of an aggregate power of seventy-three | 





Up to this time, although it was seven years 
since the idea had been first put into practical 
shape, farmers had but a poor opinion of the use- 
fulness of steam power as applied to their wants ; 
and it was then that the Royal Agricultural 
Society did good work by establishing those engine 
trials upon which we have since so often found 
occasion to comment. Whatever may have been 
the shortcomings of these trials, there is no doubt 
that they brought before the agricultural world the 
advantages of steam as a source of power, and esta- 
blished in the minds of farmers a trust in machi- 
nery, which would otherwise hardly have been pro- 
duced with so conservative a class. 

The trade in portables steadily increased, so that 
in 1851 we find no less than 126 engines of this 
class were made at the Stamp End factory ; but it 
was the Exhibition of that year which gave the 
business its great send off. There agriculturists 
and engineers were brought face to face. The spirit 
of advance and emulation filled the air. Even the 
British farmer was proud to boast that he was ad- 
vancing with the times ; and, indeed, could hardly 
deny the supremacy of steam with such an object 
lesson as the suppression of the stage-coach by the 
locomotive mainly worked out within the span of 
his own memory. 

As a consequence Messrs. Clayton and Shuttle- 
worth constructed in the following year, 1852, no 
less than 209 engines, the sum of their power 
being that of 1153 horses. In the following year 
the firm took the Royal Agricultural Society’s 
first prize for portables at the Gloucester Show. 
From that time forth success was assured, and 
portable engines have been turned out at the now 


| vast engine works on the banks of the Witham, 


until, at the time of the death of the founder of 
the firm, a few days ago, 24,176 engines had 
been constructed. As all the portables made 
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by the firm have been numbered consecutively, 
beginning with No. 1 made in 1845, it is easy at 


any time to find out the total by a glance in the | 


shops. It may be mentioned that when we visited 
the Stamp End Works in August, 1870—just twenty- 


five years after the construction of ‘‘ No. 1”—the | 


number 10,000 had been reached ; and the output 
at that time was three engines per working day. 
In 1870, when we visited the works, we found that 
8770 thrashing machines had been made; whilst 
fifteen years later, when we again noticed the 
Stamp End Works, we found the total had in- 


creased to 20,878.* The last portable was then | 
In addition to these two chief | 


numbered 22,777. 
articles of manufacture there are made at these 
works corn mills, circular saw benches, stationary 


boilers, agricultural machines, and more, lately, | 


electric light engines. 


With regard to the extension of the premises, we | 


found in 1870 that the half-acre of available ground | 


had grown to 14 acres, and again in 1885 the 
area covered was close upon 20 acres; the most 


of which had been won from the swampy bottoms | 


that of old bordered the River Witham. 
It is not in this country alone that the firm of 


Clayton and Shuttleworth is established, for, in | 


1857, a branch 


establishment was started in| 


Vienna ; and here, we are told, over 700 men are | 


now employed in the manufacture of agricultural 
machinery and carrying out repairs. There are 
also other branches of the firm at Pesth, Prague, 
Cracow, Lemberg, and Crajova. 

Happily the personal characteristics of an engi- 
neer are less necessary, in writing a notice of his 
life, than is the case with those in most other 
spheres, The character and disposition must be 
given of author, artist, lawyer, statesman, or 
soldier, before one can fully grasp the bearing of 
his career; but an engineer’s biography lives in 
his works. So far as his countrymen at large are 


concerned, Mr. Clayton’s best life-history is to be | 





* See ENGIN#ERING, vol. xl., page 98, 
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found in the descriptions of the Stamp End Works, 
and their productions, that have from time 
to time appeared in our pages, and from which 
nearly all the details we have here given are 
taken. Mr. Clayton did not, however, neglect 
those civic responsibilities which are the duty of 
every man who attains so leading a position as 
that he occupied. He was a justice of the peace, 
a member of the Lincoln Town Council, and a 
deputy-lieutenant of Lincolnshire, and he took a 
great interest in the various charities connected 
with his native city. He was married in 1837 and 
had three daughters. One of his grandsons, Mr. 
N. C. Cockburn, was with him when he died so 
peacefully, and apparently without pain, in St. 
Peter’s Church. 

It will be remembered that Mr. Joseph Shuttle- 
worth died in the early part of 1883, at which time 
his two sons came into the firm. Since then Mr. 
Clayton has continued active in the business. He 
was at the works the day before his death, and 
indeed is said to have been there every day during 
the week previous, going about the place and taking 
his usual active interest in the business going on. 








THE UTILISATION OF NIAGARA. 
No. VII. 

WE have now received the memoranda referring 
to the recession of Niagara Falls, to which we re- 
ferred in a previous article (see page 449 of our last 
volume). 

Upon the map, Fig. 11, which we publish on the 
next page, the lines of four surveys are shown, and 
are referred to in the memoranda as follows : 

‘The first was made in 1842 under the direction 
of Professor James Hall, State Geologist of New 
York, and the dotted line bearing the date is a copy 
of the one shown on map accompanying survey, 
pp. 402-404, Part IV., ‘Geology of New York.’ 

“‘The second, in 1875, by the United States 
|Lake Survey, and the dotted line is copied from 
| the official charts of that survey, 








“The third, in 1886, by Robert S. Woodward, 
Chief Geographer of the United States Geographical 
Survey, and the dotted line is plotted from co-ordi- 
nates furnished by Professor Woodward. 

“‘The fourth, in 1890, by Assistant-Engineer 
A. S. Kibbe, under the direction of Mr. John 
Bogart, State Engineer of New York, and the re- 
sults lines are shown in full lines. 

‘**No attempt is made on the map to reconcile 
discrepancies between the various lines, but each is 
plotted as nearly accurate as possible and as deter- 
mined at the time. Areas between the lines were de- 
termined by the planimeter, no line however being 
traced up stream beyond the line 1890. The areas 
thus derived, divided by mean lengths of crest for 
period considered, give results as shown in following 
Table. The recession of the Horseshoe Falls be- 
tween 1886 and 1890 took place practically at one 
time during the great storm of January, 1889.* 

‘* The lines shown along the western face of Goat 
Island define the face of the vertical bluff, as shown 
on the map of 1842, and as determined at five 
points in 1886 and at twenty-six points in 1890. 

‘* Albany, N.Y., November 5, 1890.” 

The greatest care has been taken in the last 
survey, as it has been done by an engineer specially 
interested in the subject and to establish a prece- 
dent for succeeding surveys at intervals of time. 

The note above, referring to a great fall of rock 
in 1889, indicates that the change of crest is not 
by gradual wear, but, as has been often observed, 
by extensive falls at uncertain periods. This is in- 
dicative of some undermining process that weakens 
the overhanging limestone rocks until they are 
broken off in large masses. 

It is very easy to see how a persistently destructive 
agency, year after year, has scooped out the loop of 
the Horseshoe Falls, which at the time of Father 
Hennepin’s visit and of the later Danish observer, 
may have had a crest very like the present American 
Fall, each being of the same width of crest, the 


* See Table of Areas, 
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two together with the face of Goat Island being an | would be of little use to those who have not seen 
even curve, as indicated by the line aa, Fig. 11. How | the great cataract, in giving an idea of size and pro- 
far back in the centuries the Fall existed in one’ portion. An approach towards accuracy of propor- 
unbroken line of crest before it had reached Goat tion is found only in the engravings from later pic- 
Island and was by it divided into two falls, we have | tures. The favourite point of view has been from 
no means of knowing, the written history of the | the Canadian shore, as giving the Horseshoe Fall in 
cataract being so very modern. ‘the foreground, and indicating the graceful sweep 

Up to the time of division it is possible that the | of the curve from which came its name. Among 
recession was very much more rapid than it has | many such pictures, one dated August 1, 1828, en- 
been during the last two centuries, and as the line | graved on steel by one H. Adlard, for J. Duncan, of 
of crest grows longer by the carrying back of the | Paternoster-row, is a truthful picture in the main, 
curve of the horseshoe, the recession will decrease | but is chiefly interesting on account of its repre- 
in rapidity. The wear has always been greatest | senting the great cataract at that time as existing 
where the torrent is deepest, and where the greatest |in the virgin forest. Not a single house of any 





volume of water is hurled down. The recession of | kind is shown, on either the United States or the 


lished in 1851, gives some dates that are worthy of 
note. Thushe says that in 1818 part of Table Rock 
fell, and he considers Table Rock to have been a por- 
tion of the greatrock that once caused the third fall to 
dash across the breast of the Canadian cataract when 
Hennepin and others sawit in 1685 to 1720. In 1828, 
the year in which Duncan’s picture was published, 
a large mass fell from the centre of the Horseshoe 
Fall, destroying in a great measure the even sweep 
of the breast, leaving the shape more angular. It 
was in 1850 that the whole of Table Rock fell 
with a great crash, and since then about a quarter 
of an acre of superficial surface gave way in the 
Horseshoe Fall, the accumulated rocks blocking a 
passage way that before had existed behind the 
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Fic. 11. Pian SHOWING THE RECESSION OF THE NIAGARA 


TABLE SHOWING THE RECESSION OF THE AMERICAN FALLS, 





Mean Annual Recession 


Mean Recession along 
along whole Crest. 


| Mean Crest Length. whole Orest. 
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\To 1875. 


Total Area Receded. 
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"-® This fall occurred in 1889. 


the American crest is so slight as to be quite im-| Canadian shore of the river. It is taken from the 
perceptible to the eye from year to year; so on) Canadian side a little above the Falls, and shows 
the side of Goat Island towards Canada, where the | the smooth semicircular sweep of the Horseshoe 
water is comparatively shallow, the bed of rocks | Falls from which it obtained its name. 
over which the water flows seems to stand well. Though retaining this name, the regularity of 
Drawings of the Falls of Niagara, such as those | curve and the horseshoe form of the brink has been 
already reproduced in these papers, unaccompanied | of late years greatly altered. W. H. Smith, in his 
by any text descriptive of what travellers have seen, | book on ‘‘Canada, Past, Present, and Future,” pub- 


FALLS. 


sheet of water. It was on this occaion that a canal 


.|boat which had drifted down and lodged against 


a rock, was loosened and carried over. Mr. Smith 
gives also some dates that bear upon the present 
subject. Regarding ice bridges passing below the 
Falls, 1842 is given as one date of such frost 
action, and during the winter of 1845 and 1846 a 
similar obstruction was repeated. He says, regard- 
ing the American Falls, that the guides assert it 
was in 1851 not so straight as formerly, and that 
there is ‘‘an indentation of nearly 30 ft.,” making 
it more crescent-shaped. 

The various views that we publish on pages 14, 
18, and 19 convey some idea of the indescribable 
grandeur of the great Falls, as well as of the Rapids 
above and below as they actually exist ; at the same 
time they form an interesting contrast to the pic- 
tures depicted by different artists more than a cen- 
tury ago, and the engravings of which were repro- 
duced by us on a recent occasion (see ENGINEERING, 
page 450 of our last volume). Itis difficult to decide 
which is the most beautiful and overwhelming sight ; 
the great mass of white and clear blue waters 
rushing to the rocky crest over which they are 





hurled, and which — are unceasingly eating 
away ; the Falls themselves, appalling the senses 
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of sight and hearing, or the Lower Rapids confined 
between the narrow imits of the rocky walls that 
set the course of the Niagara River and terminate 
in the sharp bend that leads into Lake Ontario. 
The illustration on page 19 refers to the latter 
phase of this great war of waters, battling 
with themselves and with the slowly yielding 
rocks until the culminating point—the Whirlpool 
—is reached, and with one last mighty effort the 
tormented element passes away into comparative 
calm. One of the greatest of our English writers 
felt himself so absolutely incapable of conveying, 
even with his powerful eloquence, any adequate 
conception of Niagara, that, filled as he must have 
been with its inspiration, he nevertheless ventured 
on only a few brief sentences, the best, so far as 
we know, that have ever been penned upon this vast 
theme, and which may be reproduced here. ‘‘ Oh, 
how the strife and trouble of daily life receded 
from my view and lessened in the distance, during 
the ten memorable days we passed on that en- 
chanted ground. What voices spoke from out the 
thundering water ; what faces, faded from the earth, 
looked out upon me from its gleaming depths ; 
what heavenly promise glistened in those angels’ 
tears, the drops of many hues, that showered 
around, and twined themselves about the gorgeous 
arches which the changing rainbows made. 

‘«T never stirred in allthat time from the Cana- 
dian side, whither I had gone at first. I never 
crossed the river again ; for I knew there were 
people on the other shore, and in such a place it is 
natural to shun strange company. To wander to 
and fro all day and see the cataracts from all points 
of view; to stand upon the edge of the great 
Horseshoe Fall, marking the hurried water gather- 
ing strength as it approached the verge, yet seem- 
ing, too, to pause before it shot into the gulf below ; 
to gaze from the river’s level up at the torrent as it 
came streaming down ; to climb the neighbouring 
heights and watch it through the trees, and see the 
wreathing water in the Rapids hurrying on to take 
its fearful plunge; to linger in the shadow of the 
solemn rocks three miles below; watching the 
river as stirred by no visible cause, it heaved and 
eddied and awoke the echoes, being troubled yet 
far down beneath the surface by its giant leap ; to 
have Niagara before me, lighted by the sun and by 
the moon, red in the day’s decline, and grey as 
evening slowly fell upon it, to look upon it every 
day, and wake up in the night and hear its cease- 
less voice ; this was enough. 

‘*T think in every quiet season now, still do those 
waters roll and leap, and roar and tumble all day 
long ; still are the rainbows spanning them 100 ft. 
below. Still, when the sun is on them, do they 
shine and glow like molten gold. Still, when the 
day is gloomy, do they fall’ like snow, or seem to 
crumble away like the front of a great chalk cliff, 
or roll down the rock like dense white smoke. But 
always does the mighty stream appear to die as it 
comes down, and always from its unfathomable 
grave arises that tremendous ghost of spray and 
mist which is never laid, which has haunted this 
dlace with the same dread solemnity since darkness 

rooded on the deep, and that first flood before 
the Deluge—light—came rushing on creation at 
the word of God.”* 


THE LATE MR. W. JOHN. 

WE have heard with great sorrow of the loss 
which has been sustained by the profession of 
naval architecture in the death of Mr. William 
John on December 27th last. Mr. John was one 
of the most able, original, and scientific naval 
architects of the time, and has left no superior 
behind him in knowledge of the whole art and 
science of naval architecture or in ability to grasp 
and solve the many novel and difficult problems 
which are continually arising in connection with it. 
He died at the early age of forty-five, in Madrid. 
Mr. John only left England six days before his 
death. He was taken ill the day after he arrived in 
Madrid, and died on the third day after. The 
cause of death is believed to have been congestion 
of the lungs. 

Mr. John was born at Narberth, in Pembroke- 
shire, and was educated in the Royal Dockyard at 
Pembroke, and at the Royal School of Naval 
Architecture and Marine Engineering. He was 
one of the most esteemed and distinguished 
students of the latter school. He possessed the 
highest mathematical ability ; and also, what is not 
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always found in conjunction with this, a broad, 
powerful, and practical judgment. This com- 
bination of qualities fitted him in an _ excep- 
tional degree, for the work of a profession which 
has long required the highest scientific ability, 
practical judgment, and power of original thought. 
Mr. John’s great abilities have never been exhi- 
bited fully to the public. The papers he contri- 
buted to the Institution of Naval Architects, from 
the first read by him in conjunction with Mr. W. 
H. White in 1871 ‘‘ On the Calculations of Stability 
of Ships,” to his last paper, in 1888 ‘‘ On American 
Warship Design”—are among the most valuable 
contributions ever made to the literature of naval 
architecture ; but they do not and could not give 
an adequate idea of the full power and ability of 
the writer. 

After leaving the Royal School of Naval Archi- 
tecture in 1867, Mr. John was employed for several 
years in the Construction Department at the Ad- 
miralty. Much of his work there consisted of 
original investigation into the effects of the many 
modifications that were then being introduced into 
the designs of warships. It was thus that he was 
led to put the results of calculations of the righting 
moments of ships at various angles of inclination, 
into the form of a curve, and thus give a con- 
tinuous representation of the stability at all angles. 
This was applied to the case of H.M.S. Captain, 
and the deficiency of stability possessed by her 
was thus disclosed only a few days before she 
was lost. In 1872 Mr. John left the Admiralty 
for the service of Lloyd’s Register Society. The 
nature of some of his work there is indicated, 
though very imperfectly of course, by the papers 
read by him before the Institution of Naval 
Architects, between 1872 and 1881, when he left 
Lloyd’s to become the general manager of the 
Barrow Shipbuilding and Engineering Company. 
These papers are on ‘‘ The Strengh of Iron Ships,” 
read in 1874; on ‘‘ The Strains of Iron Ships,” 
‘* The Stability of Ships,” and ‘‘ The Transverse and 
other Strains of Ships,” read in 1877; on ‘‘ The 
Royal Naval College and the Mercantile Marine,” 
in 1878; and on ‘‘The Cellular Construction of 
Merchant Ships,” in 1880. During the nine years 
Mr. John was at Lloyd’s, he was the scientific 
assistant to Mr. Martell, the chief surveyor, and 
there, as at the Admiralty, he was largely employed 
upon original investigations, such as those relating 
to the strength of ships, and the strains to which 
they are subjected at sea ; the strength of masts, 
rigging, &c. Mr. John’s work upon the latter 
subject was embodied in a report published by 
Lloyd’s Register Society, ‘‘On the Masting of 
Ships.” This is a model of practical scientific 
work : clear, concise, and thorough. 

Mr. John’s work at Barrow was mainly that of 
a practical shipbuilder. He built some famous 
ships, but we cannot avoid feeling that there was 
a great waste of ability and power in absorbing the 
time and energy of such a man in the ordinary 
work of a shipyard. Original scientitic research of 
the same high standard became impossible when 
all the cares, anxieties, and labour of a large ship- 
building establishment, which was not in the most 
favourable circumstances, had to be borne. Mr. 
John always ccntinued to take a prominent part in 
the scientific work of his profession ; but his main 
strength and energies were absorbed by more 
ordinary work. He gained a prize offered by the 
American Government for competition among the 
naval architects of the world in 1887, for the best 
design of an armoured warship. 

Since leaving Barrow in 1888, Mr. John’s health 
has not been good. It was hoped latterly that a 
change for the better was in operation, and that he 
was on the high road to health and strength and to 
the full possession of his former physical and 
great mental powers. Unhappily these hopes have 
been blighted, and we have to record the prema- 
ture death of one who was not’ only one of the 
greatest ornaments of his profession, but also a 
powerful and broad-minded thinker, a good and 
true man, who was loved and respected by all 
who knew him, whether as a student, a man of 
science, or a man of business. We have special 
reason for deploring Mr. John’s death, as he has 
for many years been a valued contributor to our 
columns upon subjects which none could treat 
better than himself, and we have thus had excep- 
tional opportunities of becoming acquainted with 
his great knowledge and ability, wonderful judg- 
ment, and sterling worth. 


Mr. John was a Fellow of the Royal School of 





Naval Architecture and Marine Engineering, a 

Member of Council of the Institution of Naval 

Architects, and a member of the late Board of 

— Committee on Life Saving Appliances in 
ips. 





NOTES. 

THe New Sours Arrican Union Liner “Scor.” 

THE launch on Tuesday of the new Union liner 
Scot from the yard of Messrs. W. Denny and Bro- 
thers at Dumbarton is of special note, as the vessel 
is not only the largest, but promises to be the 
fastest, in the South African mail service, if the 
contract speed is attained, and of which the reputa- 
tion of the builders is a sufficient guarantee. In- 
eed, it is not too much to say that speed has been a 
chief consideration, although in her internal decora- 
tion she embodies many of the finest features of 
the arrangement of the most popular of Atlantic 
steamers, including subdivision for maintaining 
the buoyancy of the vessel when in danger. The 
principal dimensions are: Length over all, 500 ft. ; 
and tonnage, 7000 tons. The Scot will differ 
breadth, 54 ft. 6 in. ; depth, moulded, 37 ft. 6 in. ; 
from ordinary South African steamers in being 
fitted with twin screws each driven by separate 
triple-expansion engines, which together are esti- 
mated to develop 12,000 horse-power. The engines 
and boilers have been constructed by Messrs. 
Denny and Co., Dumbarton, and the diameter of 
the cylinders in each engine are: High-pressure, 
34} in. ; intermediate, 57} in. ; low-pressure, 92 in., 
each having a stroke of 60 in. There will be 
six boilers working at a pressure of 170 Ib. 
per square inch, and having thirty-six of Fox’s 
corrugated furnaces. The guaranteed speed of 
the Scot on the measured mile at an exceptionally 
deep draught is 18} knots, or about 21} statute 
miles per hour. The vessel is built with a cellular 
double bottom, constructed to contain 1000 tons of 
water ballast ; and with 14 bulkheads, 10 of which 
are carried to the upper deck. Accommodation is 
provided for 208 first-class, 100 second-class, and 
100 third-class passengers. The vessel has 33 
cabins for one passenger, 27 for two passengers, 
and the remainder for families or parties. In the 
first saloon 190 passengers may dine at the same 
time, and in the second, 72 passengers. The pro- 
menade deck is 257 ft. long. The Scot will be 
provided with electric light plant, and refrigerating 
engines for cold chambers. The entire ship and 
machinery have been constructed under special 
survey by Lloyd’s, the Board of Trade, and 
Admiralty, the latter with a view to being placed 
on the list of armed and subsidised cruisers. 


THe Late Mr. THomas RicHarDson, oF 
HARTLEPOOL. 

We regret to have to place on record the death 
of Mr. Thomas Richardson, the head of the well- 
known marine engineering works at West Hartle- 
pool, and member of Parliament for the burgh, the 
prosperity of which, by his industry, he greatly 
promoted. In him was exemplified the full mean- 
ing which Carlyle attached to the phrase ‘‘ Captain 
of Labour.” The subject of our memoir was but a 
lad when his father, formerly a wood contractor 
under the Earl of Durham, started on his own 
account in Hartlepool, first as a timber merchant 
and subsequently in conjunction with Mr. J. 
Parkin as a shipbuilder. In 1838, an engineering 
establishment was organised, and the eldest son, 
then seventeen years of age, entered on his 
career, which has proved as successfnl as it was 
active. The young craftsman got a thorough 
training, which eminently fitted him to take 
the management of the works when his father died 
in 1850. In the early years of the business, loco- 
motive and land engines were constructed, but 
latterly the firm have confined themselves largely 
to marine work, the first marine engine having been 
constructed in 1851. The firm early recognised 
the advantages of triple expansion, and now it is 
adopted in all instances, an evidence of which is 
afforded by the construction of a triple-expansion 
pumping engine for the East London Water Works, 
recently illustrated by us. A great measure of the 
prosperity of the firm, which has been reflected in 
the advance of the locality, is due to the spirit of 

rogress, a characteristic of its chief. Additions 
ave been made to the works almost yearly ; 
quite recently three bays of 312 ft. were added, 
and the establishment is now one of the largest 
in the country. This is borne out by the produc- 
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tion of the past year—33 sets of triple-expansion 
engines and boilers, of 45,000 horse-power, and in 
addition 132 crank and propellershafts. For years 
the late Mr. Richardson took a lively interest 
in local affairs and he was for a long time 
one of the Port Commissioners. He married a 
Sunderland lady in 1843, by whom he had four sons 
and two daughters, all of whom survive him, the 
eldest son being an ex-mayor of Hartlepool. As 
an employer he was very popular, and so amicable 
were his relations with his men that they often 
deferred to his opinion in matters of dispute. He 
was fair-minded, and his ripe experience of life, 
combined with keen discrimination, made him a 
suitable counsellor. Unostentatious, he shrank 
from publicity ; his geniality and true heartedness 
rendered him a pleasant companion. Since 1874, 
he has been elected four times as member of Parlia- 
ment, and has sat for eleven years. He did not 
seek re-elecion in the 1875 Parliament ; Sir Low- 
thian Bell was chosen. Owing to failing health Mr. 
Richardson contemplated retiral at an early date ; 
but after an honoured career of practically seventy 
years, he died suddenly from the immediate effects 
of a severe cold, on Monday morning, at his resi- 
dence in Yorkshire. 


Tue Instirution oF Crvit ENGINEERS. 

With a view to increase personal intercourse 
between the members of all classes, the Council of 
the Institution of Civil Engineers have arranged for 
a series of receptions to be held after the ordinary 
meetings, on the first meeting of each month, com- 
mencing with the first in the year, 13th January, 
the ordinary business being concluded at nine 
o’clock on these evenings. Hach gathering is to be 
identified with a particular branch of engineering, 
the paper read on that evening relating to it, and 
those attending will, of course, be generally identi- 
fied with that branch of engineering. It is desired 
also that members should contribute light, handy, 
and small objects for exhibition. Thus on the 
13th January Mr. W. H. Allen will read a paper on 
auxiliary engines in connection with the modern 
marine engine, embracing air, circulating, and 
feed pumps, fans for forced draught, refrigerating 
apparatus, distilling plant, ventilating appliances. 
steering gear, reversing and turning gear, as wellas 
electric plant. This departure, which is sure to be 
appreciated, is a proof of the great vitality of the 
Institution, which to-day enters on its seventy-third 
year. It was onthe 2nd January, 1818, that the 
first formal meeting was held in Kendal’s Coffee 
House, in Fleet-street, at which Messrs. William 
Maudslay, Joshua Field, Henry Robinson Pal- 
mer, James Jones, Charles Collinge, and James 
Ashwell decided to form an institution, feeling 
that the Society of Engineers, founded in 1771 
and still existing, although then influentially 
supported as it is still, was more of a social 
club than a scientific association. The society 
then formed was ‘‘for promoting regular inter- 
course between persons engaged in the pro- 
fession, to the end that such persons might mutually 
benefit by the interchange of individual observation 
and experience.” In 1828 the Society, desiring to 
secure & higher status, invited Telford to become 
president, and he, although he had not previous 
acquaintance with the Institution, recognised the 
advantages set forth, and became the first president. 
His name gave an impulse to the progress of the 
Society, which grew rapidly under his fostering care, 
until on the 3rd of June, 1828, it received the 
charter of incorporation under the Great Seal. 
During life he enriched it by his bounty, and at his 
death, in 1834, he endowed the Institution with a 
magnificent bequest which now brings in sufficient 
for several premiums for original communications. 
It is quite unnecessary to trace the history of the 
Institution: itis well known. In 1838 the Institu- 
tion entered upon the premises now occupied in 
Great George-street, but extensive additions and 
alterations have from time to time been made to 
suit growing requirements. Prior to 1844, three 
quarto volumes of Transactions were published, but 
the octavo form was then adopted and the papers 
iven in fullinstead of summaries. There are now 
our volumesayear. Annualelections of presidents 
were commenced in 1845, it being then decided that 
two years was the limit; Mr. Walker who had held 
the office from Telford’s demise, resigning, Sir John 
Rennie was elected. Mr. Charles Manby, elected 
in 1839, was the first secretary who confined himself 
exclusively to work of the Institution, and in 1856 
he resigned, but continued honorary secretary. 








Mr. James Forrest, who had been fourteen years 
connected with the association, was elected assistant 
secretary, and in 1860 he was appointed secretary, 
although Mr. Manby continued his honorary oftice 
until his death in 1884. Mr. Forrest has therefore 
been nearly fifty years connected with the Institu- 
tion. We mention these various historical facts as 
they mark epochs in the career of the Institution, 
a career which has been marked by a steady growth 
both in importance and usefulness. We may 
add that the numbers now composing the Insti- 
tution are as follows : 1700 members, 2880 associate 
members, 19 honorary members, 427 associates, 
927 students, a grand total of 5953. 


Tue Cuinian Ironciap ‘Capitan Prat.” 

On Saturday, the 20th December, there was 
launched from the La Seyne works of the Forges et 
Chantiers de la Mediterranée, a large ironclad con- 
structed for the Chilian Government, from the 
designs of M. Lagane, the engineer-in-chief of the 
company. This latest addition to the Chilian fleet 
is called the Capitan Prat, in honour of the famous 
naval commander who refused to deliver himself up 
on board the Esmeralda, and sank with the Huascar, 
which he commanded during the war between Peru 
and Chili. We shall take an early opportunity of 
publishing particulars of this new warship ; in the 
mean time a few notes on her armament may be of 
interest. It consists of four Canet guns of 24 cent. 
(9.45 in.); eight Canet quick-firing guns of 12 cent. 
(4.72 in.) ; four Hotchkiss guns of 57 mil. (2.24 in.); 
four Hotchkiss guns of 47 mil. (1.85 in.); six 
revolving guns of 37 mil. (1.46 in.) ; five Maxim 
guns of 11 mil. (.43 in.) ; and four torpedo tubes on 
the Canet system. The 24 cent. guns are mounted 
in barbette turrets, one forward and one aft, and 
one on each side amidships. These turrets are all 
equipped with Canet central loading tubes, so 
that the gun can be loaded in any position, and 
what makes the installation of peculiar interest, 
is that while the turrets can be worked by hand in 
case of necessity, electricity has been employed in- 
stead of hydraulic power as a motor. The 24 cent. 
guns fire projectiles of 178 kilos. (391.6 1b.) with an 
initial velocity of 2300 ft., which represents a 
penetrating energy at the muzzle equal toa wrought- 
iron plate 6.27 in. thick ; the maximum range of 
these guns is about 10.5 miles. The quick-firing 
12 cent. guns are fitted with the simple breech- 
loading mechanism which has been described in 
these pages, and in which the movement of asingle 
lever performs the three operations required for 
opening and closing the breech. These guns fire 
projectiles, weighing 46.2 lb., with a velocity of 
2460 ft. ; they are able to perforate a wrought-iron 
plate 10.63 in. thick, placed at the muzzle ; the 
maximum range is about 9 miles. These guns are 
mounted on carriages of a special type, which can 
be operated either by hand or by electricity. They 
are placed in pairs in closed turrets, fore and aft, 
one on each side of the ship and near the 24-cent. 
guns. The small quick-firing guns are distributed 
over the decks and in the tops. The various pieces 
composing the armament are so arranged that three 
guns of 24 cent., and four of 12 cent., are always 
available either for chasing or during a retreat. 
Undoubtedly, as we have said before, the most 
interesting feature connected with the armament, 
and one which the Capitan Prat shares with the 
Presidente Errazuris and the Presidente Pinto, is 
the substitution of electricity for hydraulic power 
for working the turrets and guns. The result of 
this new departure will be closely watched by all 
those interested in this important question, and 
much credit is due to the Chilian Government for 
having taken the initiative, and to M. Lagane and 
M. Canet for having elaborated so complete a 
system. It may be mentioned that both the ship 
and her armament were constructed by the Forges 
et Chantiers Company, who obtained the order in 
the face of a somewhat severe competition. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, 16th ult., Messrs. Alexander Stephen and 
Sons, Linthouse, Glasgow, launched a steel screw steamer, 
275 ft. by 35 ft. by 23 ft. 11 in., about 1900 gross, and of 100 
A 1 spar-deck class, with accommodation in bridge-house 
for about 33 first-class passengers. The vessel is fitted 
with Messrs. Stephen’s pn eg age ge engines, having 
cylinders 22 in., 35 in., and 58 in. in diameter by 42 in. 
stroke, and a working pressure of 160 lb., and has all the 
most modern and approved pyres for rapid and 
effective service. She is the fifth steamer supplied b: 
Messrs, Stephen for Mr. C. Furness, West Hartlepool, 
and is intended by him for the trade between this country 





and Nova Scotia, Newfoundland, &c. The new steamer 


was named the Ottawa. 


On Tuesday, December 23, Messrs. Sir Raylton Dixon 
and Co., Middlesbrough, launched a steel screw steamer 
of the following dimensions: Length over all, 287 ft.; 
breadth, 39 ft.; depth moulded, 21 ft. 3 in.; with a 
deadweight capacity of about 3300 tons at 19 ft. 7 in. 
Her engines will be fitted by Messrs. Blair and Co., 
Limited, Stockton, and will have cylinders 21 in., 35 in., 
and 57 in., by 39 in. stroke. 


On Wednesday, December 24, Messrs. OC. S. Swan 
and Hunter launched from their yard the steel screw 
steamer Priok, sister vessel to the Fosari and Lawang, 
built for the same owners, Messrs. the Deutsche Dampf- 
schiffs Rhederei, of Hamburg, for their newly inau- 
Seem Sunda line from Hamburg and Rotterdam to 

ava and adjacent ports. The vessel is 312 ft. length 
over all; 41 ft. beam ; 24 ft. moulded depth, and is fitted 
for a number of first-class sengers. Engines capable 
of indicating 2500 indicated horse-power will be supplied 
by the Wallsend Slipway and Engineering Company. 


On December 26, Messrs. Sir Raylton Dixon and Co. 
launched a steamer named Kintuck, built to the order of 
the China Shippers’ Mutual Steam Navigation Company, 
Limited, of London, for the tea trade. Her dimensions 
are: Length over all, 373 ft. 6in.; breadth, 45 ft. ; 
depth moulded, 30 ft. 3 in.; her gross register tonnage is 
about 3700, and she will carry about 5000 tons of tea. 
The engines are by Messrs. T. Richardson and Sons, of 
Hartlepool, with cylinders 32 in., 49 in., and 77 in. in 
diameter, having a stroke of 4 ft., and will give an indi- 
cated power of nearly 3000 horse. 


On Friday afternoon, the 26th ult., Messrs. Craig, 
Taylor, and Co., Stockton-on-Tees, launched a steel screw 
steamer named Sophia Couppa, of the following dimen- 
sions: 292 ft. by 37 ft. by 20 ft. 3 in., and having double 
bottom for water ballast all fore and aft and in peaks 
for about 600 tons. The engines, on the wr na am 
sion three-crank system, are being constructed by Messrs. 
Blair and Co., Stockton, the cylinders are 21 in., 35 in., 
57 in. by 39 in., stroke; two large steel boilers supply 
steam at 160 lb. pressure. The vessel has been built to 
the order of Messrs. Vagliano Brothers, of London, for 
Messrs. Couppa and Co., of Marseilles, for their Mediter- 
ranean Trade. 


On Saturday afternoon, December 27, the Grange- 
mouth Dockyard gy launched a steel screw 
steamer, to the order of Messrs. Winge and Co., of 


Christiania. The vessel, named Henry Dumois, is of the 
following dimensions, viz., 209 ft. long b: 
by 22 ft. depth of hold to spar deck. The 
is the first of two steamers IH ssa | 
essrs. Wi 


30 ft. beam 
enry Dumois 
being built by the 
Dockyard Company for nge, and the sixth 
they have built for the American fruit trade. All the 
holds are insulated and heated with steam, and the ventila- 
tion has also had special attention given to it, a large ex- 
haust fan being fitted for this purpose, and being also 
available for supplying forced draught to the boiler. The 
engines are being fitted up on board by Messrs. Wm. 
King and Co., Limited, Glasgow. They are on the 
triple-expansion system, and are expected to drive the 
vessel at a speed of 13 knots an hour. 


Messrs. Robert Duncan and Co., Port-Glasgow, launched 
on Saturday afternoon, December 27, a four-masted sailing 
ship of about 2000 tons register, capable of carrying 3500 
tons deadweight cargo. Length, 270 ft.; breadth, 40 ft. ; 
depth of hold, 24 ft. 6 in. is vessel is for the Robert 
Duncan Ship Company, Limited, the managing owners 
being Messrs. Leitch and Muir, Greenock, and is named 
Robert Duncan (after the deceased eminent shipbuilder 
of that name). 








INFORMATION FOR EMIGRANTS TO THE CoLONIES.—The 
January circulars, the penny and other handbooks, with 
maps, issued by the ee et Information Office, 31, 
Broadway, Westminster, S. W., show the present prospects 
of emigration to the colonies and one or two foreign 
countries. A resumé is hung up in every post office in 
England, Ireland,and Scotland, sothatintending emigrants 
have no difficulty in obtaining information. There is no 
demand in Canada for men during the winter ; emigrants 
should not arrive before April, when there is likely to be a 
demand for farm hands, carpenters, masons, and others 
in the building trade; female servants are always in 
demand. The chief demand in Australasia is for female 
servants, farmers, miners, navvies, farm hands, dairymen, 

loughmen, gardeners other than fancy flower gardeners, 

ushmen, general labourers, and men who are well up in 
working land, pruning fruit trees, shearing and nursery 
work. Such men and women will under certain conditions 
get free or reduced to Queensland and Western 
Australia. There is no demand for mechanics in Queens- 
land, South Australia, or New Zealand, and but little in 
the other Australasian colonies, though the general strike 
is nowover ; but a good workman will always find employ- 
ment. In South Africa, carpenters, masons, bricklayers, 
and other useful mechanics, navvies, farmers, men accus- 
tomed to work on the land, and female servants, are in 
demand in Cape Colony and Natal, and may under certain 
conditions obtain reduced passages there. Clerks, shop- 
men, warehousemen, and women above the e of 
servants, are warned against emigrating to any of the 
colonies, unless they go to situations already prepared for 
them. Teachers, railway employés, police, chemists, 
medical men, and others will find information especially 
affecting them in the Professional Handbook issued by the 
office, 
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BORING MACHINE AT THE WASHINGTON NAVY YARD. 
CONSTRUCTED BY THE NEWARK MACHINE TOOL COMPANY, ENGINEERS, NEWARK, NEW YORK, U.S.A. 
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H.M.S. Sysitte was launched on Saturday, the 
27th December, from the shipbuilding yard of Messrs. 
Robert Stephenson and Co., Limited, at Hebbburn-on- 
Tyne. The launch of this vessel is specially note- 
worthy, as it is the first warship constructed by the 
old-established firm, and marks an important departure 


in their business. It is now sixty years ago since the 
firm first became famous through the extraordinary 
success of the now historic Rocket locomotive made 
by them at their engine works, South-street, New- 
castle, and during the succeeding years the good repu- 
tation then earned has been maintained and strength- 
ened in the extensive operations carried on by them 
in locomotive and marine engine building and 
general engineering work. Some five years ago, fol- 
lowing the now prevailing fashion among large indus- 
trial concerns, the old firm of Robert Stephenson and 
Co. was converted into a private limited liability com- 
pany, a large shipbuilding yard was acquired at Heb- 
burn, and the business of shipbuilding added to the 
various branches of engineering previously carried on 
by the firm. Since the shipyard was opened in 1887 
several important contracts have been executed there 
for the Honourable Corporation of the Trinity House, 
the Wilson Line, Messrs. F. Stumore and Co.’s Tower 
Line, the Shaw, Savill, and Albion Company, Messrs, 
Money, Wigram, and Co., Limited, the Hamburg- 
American Steamship Company, and other shipowning 
concerns, and it is no little compliment to the firm, 
considering the short time they have been engaged in 








| 


| gear, &c. 


shipbuilding, that the Lords Commissioners of the 
Admiralty should have intrusted them with an order 
for the construction of an important warship. 

The Sybille, of which we givea profile and deck 
plan, is one of the twenty-nine second-class pro- 
tected cruisers of the ‘‘ Apollo” class, to be built 
under what is generally known as the ‘‘ Programme ” 
authorised by the Naval Defence Act of 1889. She 
was designed by Mr. W. H. White, Chief Constructor 
of the Navy, and is 300 ft. long, 43 ft. beam, with a 
displacement of 3400 tons on a draught of water 164 ft. 
There is a protective deck extending from stem to 
stern, and sheltering the boilers, magazines, steering 
Above the protective deck the space is 
minutely subdivided, coal bunkers, cofferdams, &c., 
being built as is usual in vessels of the ‘‘ protected” 
class. The hull is divided into about seventy-five sepa- 
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{and W. Hawthorn, Leslie, and Co., Limited, Newcastle- 
on-Tyneare capable of developing 9000 indicated horse- 
power with forced draught, under which conditions it is 

|expected the vessel will attain a speed of 20 knots per 

|hour, whilst aspeed of 18 knots is looked for under 
natural draught. The engine being of the vertical type, 
the cylinders project above the water line, and are 
protected by a casing formed of armour plating, 5 in. 
thick, fitted against strong teak backing with steel 
lining. There are five boilers, and the closed stoke- 
hold system of forced draught has been adopted. 

The vessel is armed with two 6-in. guns, six 4.7-in. 


| guns, nine smaller quick firing guns, four Nordenfelt 
| guns and one boat gun; and there are four torpedo 


tubes, one in each broadside, one forward and one aft, 
all being under cover. Our illustrations indicate the 
position of the guns. 

A steel conning tower is fitted on the forecastle 
deck, and contains the necessary means of communi- 
cation with the various parts of vessel, so that she can 
be controlled when in action. 

The electric light is fitted throughout the ship, and 
there are three powerful search lights. The construc- 
of the ship has been superintended, on behalf of the 
Admiralty, by Mr. H. Pearce, of Devonport Dock- 
yard, assisted by Mr. T. H. Smith of Sheerness 
Dockyard. 





BORING MACHINE AT WASHINGTON 
NAVY YARD. 

Tue boring machine we illustrate on the present page 
was built for the United States Navy Department to be 
used in the manufacture of gun carriages in the Wash- 
ington Navy Yard shops. While the general design of 
the machine resembles that of tools of a similar class, 
there are several refinements in the details of the feed 
motion which would seem to increase the accuracy and 
quantity of the work of the tool. In accordance with 
the United States practice, this machine has a lon 





| being 


boring bar which is fed by a thrust collar, rack, anc 


| pinion, so that there is no practical limit to the length 
|of the hole which may be bored, for, after feeding to 
| the end of the rack, a fresh grip may be taken of the 
bar ; but, while it is usual to 


old the bar by a pin 
ssing through the thrust collar and the bar, holes 
drilled a few points in the bar for this purpose, 





rate water-tight compartments below the protective | in the machine which we are now considering the bar 
deck, and there is a double bottom extending the entire | may be grasped at any point bya frictionwedge. There 
length of the engine and boiler space, its continuity |is a also simple device for taking up the lost motion 
being sabvedeat forward and aft to the ends of the | of the wear at the thrust collar, an important provision 
vessel by means of the water-tight platforms of the which it seems strange should not have been adopted 
magazines, shell, and storerooms. ‘The bowis specially | long since by other builders, as it secures steady cut- 
strengthened for ramming. In all respects the vessel | ting when roughing out. The feed is driven by friction 
is made suitable for independent sea service, and for | discs giving any feed from ¥; in. to } in., and the cutter, 
being driven at a high speed in rough water. She is whether working in brass, cast iron, or steel casting, 
rigged with two pole masts, having only fore and aft | may be driven at the most economical speed. In addi- 
steadying sails, and depends upon her steam power | tion there is a device for feeding the cutter backwards 
and twin screws for propulsion. | without reversing its rotation or re-setting the cutter, 

Her engines which are being supplied by Messrs. R. | making it an easy matter for the workman to secure a 
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very true hole. It will be noticed also that the very 
generous proportions of the yoke add greatly to the stiff- 
ness of the table. 

The following are some of the principal dimensions 
of the machine ; 


Diameter of bar ae a Ep 5? in. 
Length of table... Be oe ne 9 ft. 
Swing over carriage 5 ft. 10 in. 
ae » table = sis ee 6 ft. 
Diameter of large speed of cone _... 26 in. 


Width of cone step 4 in. 


; 4 ft. long by 
Carriage ... a a tae 10in, wide 
Width of table ... a os “sb 30 in. 

me base ... - a s 384 in. 
Length of base... oe a 13 ft. 2 in. 

“3 machine over all ... 15 ft. 9 in. 

Weight of machine ... me 18,000 lb. 


The machine was made by the Newark Machine Tool 
Company, Newark, New Jersey. 





INDUSTRIAL NOTES. 

THE year that is past, 1890, will long be remembered 
for its long list of strikes, and for the abnormal dis- 
turbance in the labour market generally. It is a year, 
to the records of which future historians and economists 
will turn with some interest when tracing the social 
and industrial history of our own times. In the labour 
struggles of the closed year some things have happened 
which one could have desired should have been avoided ; 
on the other hand there has been a distinctive gain in 
the general tone of public criticism, even when most 
inclined to be incensed by the high-handed way in 
which some of the contests have been conducted. 
Rashness has been excused, and actual intimidation 
has been punished with mercy as compared with the 
past. This attitude towards labour has helped to 
promote a kindlier feeling towards the principles of 
conciliation and arbitration in labour disputes. The 
way has been prepared for the more general adoption 
of some suitable means for preventing strikes and of 
effecting a settlement when they have actually oc- 
curred. The judicious action of the London Chamber 
of Commerce, in creating a tribunal for dealing with 
such disputes, has led other Chambers of Commerce in 
various parts of the country to follow so excellent an 
example. The actual achievements in the way of 
settling disputes may have been small up to date, but 
success in this direction is not less certain on that 
account. Caution is necessary, especially in the initial 
stages of this movement. The ground is however pre- 
pared, and good results cannot fail to follow if care is 
taken to insure equitable representation at the councils, 
and even-handed justice in the decisions at which they 
arrive. 

The reputation of the year for labour disputes was 
well kept up to its close. The last days of the year 
saw a gigantic struggle in connection with the chief 
lines of the Scottish Railway system, something like 
9000 men having left their work, The main question 
in the dispute is the working hours, the men cueued- 
ing a ten hours’ day. Other collateral questions are 
involved, such as overtime, for which the men demand 
pay and a quarter at some kinds of work, and pay and 
a half at other kinds, There is also much discontent 
as to the modes of hiring and paying, some of which 
seem to be somewhat cruel if the men’s report thereon 
can be trusted. For example, it is stated that if a 
driver of a goods train takes four hours on his journey, 
has to wait four hours at its destination, and then four 
hours on his return home, he is only paid for eight hours’ 
work, and has to bear all the expenses for food and 
shelter during the four hours spent at the place of un- 
loading and reloading as the case may be. The men 
contend that the time shall be reckoned from the time 
of starting to the arrival home. Itis pointed out that 
the four hours between the two journeys—out and back 
again—is worse than useless to the driver; it is dan- 
gerous, too, because of the temptation, for almost the 
only comfortable shelter would be the public house. 
Again, the men say that they want a day of ten hours 
each day of the week, not short days and long days, 
irregularly, This also is a bad system, and ought to 
be prevented as far as practicable, Regularity might 
not be possible in all cases, but irregularity ought to 
be reduced to a minimum. It is bad for employers 
and employed, and some earnest and honest attempt 
should be made to minimise it. The men also allege 
that overtime is not reckoned fairly, and that often the 
men are not paid for more than one-half of the over- 
time actually worked. This also, if true, ought to be 
remedied. 

The inconvenience of the strike has been enormous, 
and its effects upon local trade and industry will pro- 
bably be most disastrous. The time selected for the 
strike was, no doubt, as inopportune as it well could 
be, although Christmas is not kept as a general holi- 
day in Scotland to the same extent as it is in England, 
New Year's Day being the more favoured in this 
respect. But still it is the holiday season, and it 
is augmented as such by the influence of the English 

reference for Christmas. The companies complain 
bitterly of the men in some cases leaving without 








notice. This, of course, cannot be defended, any more 
than discharging without notice, but this aspect of 
the case is being dealt with by law. The failure to 
give notice was the result of the indecision of the men 
in the earlier part of the agitation, the majority not 
voting in favour of a general strike. But the ultimate 
action of the men was from their own initiative, rather 
than from the executive of the union. It was antici- 
pated that the strike would be averted, by the indeci- 
sion of the men, as at first displayed, but as soon as 
the Council regarded the question as closed for the 
present, the men grew more firm, and even impatient, 
with the result that the strike was finally determined 
upon. The large number of persons affected by the 
strike, though not participators in it, on either side, 
deserve sympathy for their undeserved suffering. Pro- 
bably opinion will be divided as to the shoulders upon 
whom the blame shall rest, for all the loss and incon- 
venience occasioned thereby. But these should remem- 
ber that the men have reason to complain, as well as 
the directors, perhaps even more so. The workmen 
constitute one of the parties tothe bargain ; they must 
not be treated as mere hireling slaves. A proper con- 
sideration on both sides is required to carry on the 
vast industrial system of this country, and of the 
world. When this principle is fully recognised we 
shall hear less of the tyranny of capital, and also of 
the audacity of labour. 

Among the incidents arising out of the strike may 
be mentioned that the Caledonian Railway Company 
have taken out 150 small debt summonses against 
their employés for leaving work without the regular 
fourteen days’ notice. The damages are laid at 12I. 
per man. 

A still more disastrous incident is that the same 
company has brought 61 actions for eviction against 
men who are on strike, occupying the company’s 
houses at Motherwell. The men marched to the court 
in procession, and were represented by counsel; but 
the order was made, the men having to leave the 
houses within four days. 

The Glasgow and South-Western Railway Company 
took out 55 summonses against their employés who 
are on strike, having left their employment without 
the usual notice. The North British Railway Com- 
pany are also taking out summonses against some of 
their men. 

The steel smelters, it is said, have intimated their 
willingness to join the strikers if need be. What 
advantage can accrue to the men out by this action is 
not apparent, for it would lessen the demand for 
minerals and therefore ease the lines. 

The coal trade appears to have been nearly paralysed 
by the strike of railway men; nearly every pit in 
Lanarkshire was stopped, because the coal could not 
be taken away. The — was lessened by nearly 
100,000 tons. The price of coal doubled in Glasgow, 
and some parts of Western Scotland, as there were no 
supplies. All kinds of industry soon began to feel 
the inconvenience of a — of trafiic, as well as 
the poorer people who could only purchase a hundred- 
weight of coal at a time. 

Some attempts at outrage, it is alleged, have occurred 
on some of the lines. Let us hope that these are 
exaggerations. Acts of this kind are not only mis- 
chievous and wicked but they rebound with fearful 
consequences upon the cause of labour. A victory, if 
won in this way, would not be worth the cost. But 
victories are not so won. The history of labour 
movements shows that outrages have always failed in 
their supposed object. A fair fight leaves no sting 
behind. And railway men should remember that the 
lives of millions depend upon their good behaviour 
and conduct. 


The concessions made by the directors of the North- 
Eastern Railway Company have been even greater 
than at first supposed. The company at first refused 
to treat with the officials of the union, but were 
willing to treat with a deputation of their own men. 
Subsequently Mr. Harford, the general secretary of 
the Amalgamated Society of Railway Servants, and 
another representative, were allowed to be present. 
Practically it seems that the terms were really made 
ultimately by Mr. Tennant, the general manager, and 
by Mr. Harford on behalf of the men. Many of the 
demands originally made by the men were not con- 
ceded in the form demanded, some were not really 
conceded at all ; but the general terms of the agree- 
ment were such that very considerable advances have 
been made by the company towards meeting the 
desires of the men. In the first place, the company 
settled a matter in dispute in relation to overtime, 
arising out of a disagreement over the terms of Dr. 
Spence Watson’s award in January last, yielding in 
this case generally to the men, and dating back to the 
time of the award. The desired maximum wage for 
all men whose term of service had reached four years 
was not agreed to ; the fixing of wages was left to the 
responsible officer, according to age, experience, and 
ability. The time of commencing the several shifts 
was virtually agreed to, in so far as it could be done 
consistently with the varying time for working the 


traffic. The eight-hour shift for shunters was assented 
to for the busier yards, in other cases the twelve-hour 
shift was agreed to, with overtime. The passenger 
traffic is to be worked on the six days per week 
system instead of seven ; and Sunday duty is to com- 
mence at midnight on Saturdays. The platelayers are 
to receive 2s. per week advance, the men’s demands 
being for 3s. per week; in other districts than the 
Tyne the advance is to be 1s. per week. Spare guards 
are to have a special allowance to cover expenses in 
consequence of the uncertain nature of their er 
ment. The concessions above summarised not only 
averted a disastrous strike, but appear to have given 
poet satisfaction. The way in which the whole 

usiness was arranged was creditable to all the parties 
concerned, 


The condition of things at the docks appears to be 
very far from satisfactory ; indeed, there is a good 
deal of uncertainty as to the future. The éken 
were to have entered upon a new term of service 
under new masters with the commencement of the new 
year, but it appears that the shipping companies, and 
shipowners and others, are scarcely ready to under- 
take the landing and unloading of their vessels. The 
dateis therefore put forward a month, to the Ist of 
February. Some will doubtless commence on the new 
system at once. The ‘‘co-operative system” is said 
to be working well generally, but there are occasional 
disagreements as to who shall constitute the gang. 
The men contend that they have a right to select their 
own colleagues, while the dock authorities claim the 
right to select, or at least to send some proportion of 
their permanent hands if they think proper. Such a 
mixed system cannot be rightfully termed ‘‘ co-opera- 
tive,” whatever else it might be called. The union 
seems to have made little or no progress towards 
establishing a successful system of undertaking the 
work, 

A malicious report was in circulation a few days 
ago to the effect that the Docks Committee had deter- 
mined to dispense with all their new hands, all in fact 
who had not been employed for many years. The com- 
mittee repudiate the report, and says that there is no 
foundation for it whatever. The denial is satisfactory; 
otherwise the condition of the dockers would be worse 
than before the recent advance in wages. But what 
was the object of the report? To create discontent 
and evoke commiseration ? The best way to minimise 
the present friction at the docks, for friction exists in 
many ways, is to promote peace, wherever practicable, 
not todisseminate reports likely to evoke hostilities. 
For some time to come it will require a good deal of 
patience and of forbearance to make matters go at all 
smoothly in connection with dock labour in various 
parts of the country ; and both sides would do well 
to avoid irritation. Another great struggle would 
be disastrous to all concerned, and would end in un- 
told misery to the poorer class of east London. 





The reports as to the distress among the dock 
labourers of London is, doubtless, much exaggerated, 
and especially by those who desire to promote what 
they term the municipalisation of labour. That there 
is distress none can deny. How, indeed, could it be 
otherwise with such weeks of frost and snow as we 
have been witnessing? A mere fighting union makes 
no provision for these things ; its pay is reserved fora 
valine. Could we wonder if the men, in their present 
disconteut, clamoured for a strike, as the only way in 
which to get any benefit froma fighting union? Their 
leaders are intent upon providing work and funds out 
of the rates, one in the shape of municipal work- 
shops, the other in great works to be undertaken by 
the London County Council, involving an outlay of 
175,500/., on some twenty schemes, the probable cost 
of which would exceed halfa million sterling. Another 
and a more reasonable proposal is to employ about 
12,000 men to clear London streets of the snow and 
slush of the last few weeks. The expenditure under 
this head would be saved in horseflesh, and loss of 
time in getting about, in a single day. There is, 
aaubaoly, a good deal that local bodies could do, 
and ought to do, which would not only relieve dis- 
tress, but add to the comfort and the earnings of the 
community. But the demand for the ‘ municipali- 
sation of labour” scares the ratepayers, who shrug 
their shoulders and say better bear the ills we have, 
than fly to others we know not of. Such advocates 
frustrate their own objects, by utterly outlandish 
demands. The appeals for help have not been re- 
sponded to as of yore in this case. The givers seem 
to remember the tales of 9s., 10s., to 15s. per day, and 
the difficulty of getting men to work well even at these 
high rates ; hence a shrug when the appeal goes forth 
that 6000 dockers are out of work. The Dockers’ 
Union will have to face this out-of-work difficulty if 
it is to survive, if it dees not its existence will be of 
short duration, and its end will be inglorious. 





The engineering industries of the country have been 
making age of the holidays ; with trade good, 





wages tolerably high, and with a long spell of con- 
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i mployment, the men generally have been able 
pager iat aad of repose Toa recreation seldom 
equalled—never perhaps surpassed—in the history of 
ee Lancashire district some branches connected 
with the iron and engineering trades closed for a 
whole week ; in other cases the work on hand did not 

rmit of so long a holiday. The leading firms close 
the year with a plentiful supply of work on hand in 
most departments. Althou. h there is some slackening 
off in new orders coming forward in some cases, the 
new year opens cheeringly, with good prospects. 
Finished iron makers, however, complain of short 
work, and there appears to be an absence of orders 
for the forges ; but the new year will doubtless witness 
a fresh spurt in these branches. 

In the Sheffield and Rotherham district the Christmas 
holidays are usually well kept up. This year was no 
exception to the rule. In nearly all branches trade 
has been exceedingly good, plenty of employment at 
good rates generally, so that the Hallamites have 
known how to spend a jolly Christmas. The general 
stillness in all branches of business shows that the 
workers are intent upon enjoyment. The Bessemer 
steel trade is showing signs of improvement, but 
crucible steel is lessening in demand. The particular 
question just now is the price of coal, which is causing 
some anxiety to large consumers. 





The strike of the blast furnacemen shows no signs 
of settlement. The men received a fortnight’s pay to 
tide them over Christmas and they show no signs of 
giving in. About 600/. per week has been sent to 
them by the union for some ten or twelve weeks now, 
and this has been supplemented by grants, levies, and 
donations by other trades. About 1000 men are out 
on strike. The men get 12s. per week from the union, 
besides any outside help from fellow-workmen in 
other parts of the country. A new difficulty appa- 
rently stares the blast furnacemen in the face in the 
Cleveland district early in the year. 

The steel trade appears to have had a windfall in 
the shape of large Gin for steel rails for the Indian 
State railways, and also for railways in Germany. 
The total orders are, it is stated, for about 26,000 tons. 
Staffordshire is hoping to receive a large accession of 
work through these orders, in the shape of fastenings 
and other accessories. Of the above orders for steel 
rails, it is stated that 18,000 tons have been placed in 
the northern districts. 


In the coalmining districts generally, the colliers 
have been enjoying their holidays, as colliers can and 
do enjoy them when times are good, wages high, and 
work plentiful. At their convivial meetings, two sub- 
jects for the present engross their attention chiefly, 
one is the desire to add to the number of their own 
special representatives in the House of Commons, the 
other is the concentration of all their energies upon an 
eight-hour day. There are no strikes pending of any 
consequence, although difficulties may arise in South 
Wales over the readjustment of the sliding scale. 
Most of the disputes existing are local, and mostly 
with regard to purely local, and often technical 
matters relating only to a particular pit and its work- 
ings. The dispute as to deputies belonging to the 
union is of wider import, and might imperil existing 
relations in the north. But they usually find an easy 
way out of difficulties in the two northern coalfields, un- 
less the matters in dispute are exceptionally frictional, 
as appears to be the case as regards the deputies. 

The Cleveland miners have asked for a further ad- 
vance in wages, and concessions as regards working 
hours ; but the employers have declined to entertain 
the question, stating to the deputation which waited 
upon them that owing to the present state of trade 
considerable reductions would have to take place early 
in the new year. What will be the issue of this 
attitude of the employers, it is very difficult to fore- 
cast, for the men a that they are entitled to a 
vcry substantial advance in wages, and a reduction in 
working hours. 

The Home Secretary is taking action with regard 
to coal dust, with a view of further preventing acci- 
dents in mines. The subject was much discussed 
during the sittings of the Royal Commission on Acci- 
dents in Mines a few years since, and some expensive 
experiments were then made with respect to the ex- 
plosive nature of the dust. But nothing came of it at 
that time. Now further experiments are being made, 
and precautions are being taken with the view of mini- 
mising such accidents caused by explosions. 


On the Continent of Europe industrial questions have 
quiete] down for some little time, the men believing, 
apparently, that the State would furnish aid, in some 
way, by regulation or otherwise. In Germany, the 
labour organisations, or ‘‘ Industrial Corporations ” as 
they are termed, have pronounced against an eight- 
hour normal day as a general system, but they favour 
it for the railways and their employés. 

The colliers at the mines at Fohnsdorf, Styria, struck 





work some days since for increased pay. About 100 
first came out, but they were subsequently joined by 
about 1600 more. Three battalions of infantry and 
— were thereupon sent to the district, to preserve 
order. 





Very little has, as yet, come of the Berlin Confer- 
ence on the labour question, beyond some empty sym- 
pathy, and buttered phrases. Our methods may be 
rude, brutal, perhaps, in their manner sometimes, 
but labour makes progress towards better pay, shorter 
hours, and more wholesome conditions of employment. 
Foreign workmen live more or less under a military 
system, and they look to the State in consequence. 
But in England, industry stands alone, makes its own 
bargains, and moves forward slowly, but surely. If 
we could see any good effects of State aid elsewhere, 
there would be an inducement to try the experiment 
here. But no encouragement is to be found for State 
— in any foreign country—not even in the United 

tates, 





SHIPBUILDING AND MARINE 
ENGINEERING IN 1890. 
THE THAMES. 

In a previous article we dealt with the year’s work 
in the ports on the north-east coast of England. We 
will now refer to other English ports and to Ireland, 
leaving Scotland for our next article. 

The works on the Thames have shared in the general 
prosperity, although the prospect, as in the provinces, 
is not so good. In the metropolis a very extensive 
work is done in the engining of British warships. An 
evidence of this may be found in the fact that Messrs. 
Maudslay have on their order book in various stages of 
execution engines aggregating 164,700 indicated horse- 
power, about 40 per cent. of the engine production in 
Scotland, and that another firm, Messrs. Humphrys, 
Tennant, and Co., have in their order book engines 
aggregating 92,500 indicated horse-power. Several of 
these, of course, have been constructed and are being 
fitted on board, while a few await trial. There are 
a number of yards, but with one or two exceptions 
these are of little importance. The Thames production 
for the year totals 21,588 tons, which is considerably 
more than double that for the previous year. Sail- 
ing ship tonnage made up only 5 per cent. of the total; 
10.8 per cent. of the tonnage was of iron, and 10 per 
cent. for foreign owners. The most important vessel 
launched was the Blenheim of 9000 tons, to which we 
referred in our article on warships afortnightago.* This 
vessel was launched by the Thames Iron Company 
from their Blackwall yard. The same firm also 
launched four other vessels, two passenger steamers 
of 369 tons each for the Besphorus, the s.s. 
D. Amelia of 252 tons, the s.s. Woolwich for the 
Thames ferry service, and a passenger steamer 
named the Limpopo for the Portuguese Govern- 
ment for traffic on the River Limpopo. Messrs 
Samuda Brothers, Limited, did not launch any 
vessel, but they are building H.M.S. Sappho and 
Scylla, two fast protected cruisers of 3400 tons 
displacement each for the British Navy. The speed 
is 20 knots with an indicated horse-power of 9000, 
the engines being of the inverted triple-expansion 
type. They have also on hand a steel paddle passenger 
steamer of about 150 tons gross, for the Gravesend 
service of the Victoria Steamboat Association on the 
River Thames. The engines are of the oscillating 
type with surface-condensers and are to develop 330 
IL.HP. Two steel paddle passenger steamers of about 
80 tons gross each for the ordinary service of same 
company, and three iron hopper barges to carry 70 
tons each for Table Bay Harbour, are also building. 

Messrs. Yarrow have been very busy. They have sent 
four side-wheel steamers drawing only 10 in. of water 
in one case and 14 in, in the other, to the East African 
lakes for Portuguese owners, the speeds being 10 and 
124 knots, and two screw steamers to Lake Nyanza, 
with good cabin accommodation. These latter were 
sent in pieces of a weight suitable for conveyance over- 
land by native carriers, no package exceeding 60 lb. 
Two stern-wheel steamers, of 123 | ae speed, and a 
steam launch, were sent to South America. The more 
interesting craft of this type were the Mosquito and 
Herald, two stern-wheel gunboats built for the Ad- 
miralty for service on the Zambesi and Shiré rivers. 
Their speed was 10 miles an hour. They were con- 
structed in floatable sections, which were bolted to- 
gether off the mouth of the River Zambesi, and com- 

letely erected without necessitating any assistance 
rom the land. These boats were put together in 
two weeks. Eight second-class torpedo boats were 
built fer the Argentine Government. They were 
60 ft. long by 9 ft. 3 in. broad, with triple-expan- 
sion engines of 230 indicated horse-power, supplied 
with steam from locomotive boilers. The mean 
speed was about 17? knots. There were also built five 
first-class sea-going torpedo boats for the Argentine 
Government; each was 130ft. by 13 ft. 6 in., and 70tons 
displacement. The official trials were of two hours’ 





* See ENGINEERING, vol. 1., page 730. 





duration, the boats carrying 12 tons, and the mean 
speeds of the five boats, with triple-expansion engines 
and 1701b. steam pressure, was 23.312 knots for two 
hours ; 1120 indicated horse-power. A first-class 
torpedo boat for the Argentine Government, in all 
respects the same as the above five, but fitted with 
quadruple-expansion engines and 200 lb. steam, at- 
tained a mean speed of 24.426 knots with 1240 indi- 
cated horse-power. The results were given in detail 
in a recent issue.* An additional torpedo boat and 
several ‘‘ Zephyr” launches made up the total pro- 
duction to 2700 tons, and the collective power of the 
engines was 8200 indicated horse-power, against 1300 
tons last year. Messrs. Thornycroft have also been 
busy with torpedo boat building for South America and 
other parts. Messrs. R. and H. Green, Blackwall, 
launched 32 boats varying in size from 555 tons down- 
wards, the aggregate tonnage being 4928 tons, and the 
power of engines 2828 indicated horse-power, as 
against seven vessels of 1120 tons last year, and four 
vessels of 282 tons in 1888 ; 47 per cent. were of iron, 
and 31 per cent. were for foreign owners. The number 
included two paddle steamers of 240 tons for the Bos- 
phorus for passenger traffic. The firm also launched 
a yacht of about 555 tons, Thames yacht measurement, 
for the Prince of Monaco; a passenger steamer, the 
Duchess of Devonshire, of 35 tons, for the Cape Colony ; 
two lightships, with a measurement of 200 tons, for 
the east coast of England; the Asp, an Admiralty 
steel tug, fire float and water-tank vessel ; asteel tug, 
35 tons, for the Cape of Good Hope; two barges, to 
carry Priestman dredgers, one for Columba and the 
other for Table Bay ; twelve Thames barges, and two 
other barges. The prospects of the firm are very good. 
Messrs. Westwood, Baillie, and Co., Poplar, launched 
three screw tugs. 

All the engineering works have been busy. With 
the exception of the set of twin-screw vertical four- 
cylinder engines, fitted to cruiser 25 de Mayo, 
built at Sir W. G. Armstrong, Mitchell, and Co.’s ship- 
building yard at Elswick, the particulars of the steam 
trials and wonderful speed obtained we have already 
published,t+ Messrs. 5 eadiaeny Tennant, and Co. 
have been exclusively engaged on marine engines and 
boilers of the largest size for the English Admiralty. 
They have just completed the fitting of single-screw 
engines of 8500 indicated horse-power to Her Majesty’s 
ship Superb, and are now fitting two sets of twin- 
screw engines of 20,000 indicated horse-power on 
board Her Majesty’s ship Blenheim, first-class cruiser, 
building at the Thames Iron Works and Shipbuildin 
Company, Blackwall. They are constructing vertica 
twin-screw engines of 12,000 indicated horse-power for 
the cruiser Grafton, also building at the Thames 
Iron Works. They have also in course of construction 
for the four first-class armour-clad battle-ships Hood 
(Chatham), Royal Sovereign (Portsmouth), Renown 
(Pembroke), Repulse (Pembroke), twin-screw vertical 
engines of 13,000 indicated horse-power in each case. 
All the machinery referred to is of the triple-expansion 
type. In addition to the foregoing they have Her 
Majesty’s ship Vulcan, torpedo depdt ship, with 
twin-screw engines of 12,000 indicated horse-power, 
now preparing at Portsmouth for her steam trials. 

Messrs. Maudslay, Sons, and Field, Limited, have 
during the year finished the erecting of the twin-screw 
inverted compound four-cylinder engines of 20,000 
indicated horse-power, in the Italian ironclad Re 
Umberto, built at Castellamare, and she has made a 
preliminary run from Naples to Spezzia and back ; and 
the twin-screw inverted compound three-cylinder 
engines of 10,500 for the Italian ironclad Andrea 
Doria have been delivered to the Italian Government, 
The twin-screw horizontal triple-expansion engines of 
7500 indicated horse-power for the Brazilian cruiser 
Almirante Tamandare have been delivered at Rio de 
Janeiro. Her Majesty’s ship Blake with triple- 
expansion engines of 20,000, is preparing for trial. 
Her Majesty’s ship Nile (12,000 indicated horse-power) 
has been completed, as have also engines of 4500 indi- 
cated horse-power for the following Admiralty ships : 
Seagull, Salamander, Sheldrake, Assaye, and Hesswy. 
the first three built in Chatham and the latter two for 
Indian Government at Elswick ; while the engines of 
9000 indicated horse-power are being fitted on board 
the Sirius and Spartan at Elswick. The Devastation, 
with engines of 7000 indicated horse-power, are ready 
for fitting on board, and the Thunderer with engines 
of same power awaits speed trial. These engines are 
all of the twin-screw inverted triple-expansion type. 
The only engines built by the firm and not intended for 
warships were two sets of inclined compound engines 
each of 600 tons for the Bosphorus steamers built by 
the Thames Iron Company. Messrs. Rennie and 
Penn have also been very busy during the year. The 
following gives the value of British Government work 
now on hand in London : 


£ 
Maudslay, Sons, and Field (engines) 231,435 
J. Penn and Sons (engines) ... a 135,104 





* See ENGINEERING, vol. ., page 608, 
+ Ibid, page 579. 
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£ 
Humphrys, Tennant, and Co. (engines) 96,915 
Thames Iron Works (ships) ... .. 396,500 
Samuda Brothers aw 172,280 


Barrow AND District. 

Attention in the shipbuilding world has more fre- 
quently gravitated towards Barrow-in-Furness during 
the year than for some years back. Under the régime 
of Mr. Bryce Douglas prosperity seems to attend the 
establishment, whether regard be had to the making 
of satisfactory dividends or to the rapid construction 
of steamers. The first point will be granted when it 
is recalled that in August a dividend for the first half 
of the year was declared at the rate of 10 per cent. per 
annum ; and now another, this time an interim, divi- 
dend has been announced of 8 per cent. per annum. As 
to activity, that is evidenced by the fact that during the 
year six vessels, aggregating 24,665 tons, were floated, 
and in addition to constructing the propelling machi- 
nery for these, the firm completed engines of 2000 in- 
dicated horse-power, and boilers for other two single- 
screw steamers, the total indicated horse-power being 
52,660. The character of the work turned out, too, has 
been of a high standard. Three of the six vessels were 
second-class cruisers of 3400 tons displacement, with 
engines of 9000 indicated horse-power for the British 
Navy. Regarding their design and the rapidity with 
which they were made ready for launching reference was 
made in our article on ‘‘ Additions to the Navy” 
(vol. L, page 730). They also launched two of three 
steamers, Empress of India and Empress of Japan, of 
5920 tons and 10,000 indicated horse-power, and of 
19 knots speed, for mail service between Vancouver 
and Yokohama. It may be noted that the company 
have been successful in securing the contract to con- 
struct the steamers to run from this country to Canada, 
so that to the Naval Construction and Armament Com- 
pany, Limited, will rest all the credit that may be 
associated with the steam services in connection with 
the new mail route to the East vid the Canadian 
Pacific Railroad. All the vessels launched were of 
steel, for British owners, and only one, a small vessel, 
had a single screw, and the engines were of the triple- 
compounc sg The works continue active, there 
being as much work on hand as that produced this 
year. Last year the vessels numbered 10, measured 
26,847 tons, and the engines indicated collectively 
27,375 indicated horse-power, so that the power this 

ear is double, although the ship tonnage is rather 
ess. At Whitehaven no work has been done, whereas 
last year the total of the five vessels sent forth was 
10,041 tons. At Workington Messrs. R. Williamson 
and Son launched a sailing ship of 2512 tons for London 
owners, and a steamer of 373 tons and 60 horse-power 
for a Whitehaven firm, totalling two vessels of 2884 
tons. Both were of steel. The firm have on handa 
sailing ship of 2500 tons ready for launching and 
another about half built, and a 350-ton steamer, 


THe MERSEY. 

From the five yards at Liverpool and at Birkenhead 
there have been samira 16 vessels aggregating 27,769 
tons, as compared with 21 vessels of 35,773 tons, in- 
cluding the large Hamburg-American liner Columba, 
of 7363 tons, whereas this year the largest vessel was 
4843 tons, a steel steamer named Ottoman, launched 
by Messrs. Laird. In previous yéars, however, the 
production was not so great, being 22,538 tons in 1888, 
10,664 tons in 1887, and 20,966 tons in 1886. Seven 
vessels were under 1000 tons (one under 100 tons), and 
five between 2000 and 3000 tons, only two being above 
the latter measurement. Of the total, five were sailing 
ships of 9379 tons, being 33 per cent. of the whole 
tonnage, which is rather more than last year when the 

reentage was 17.75, but in 1888 it was 28 per cent. 

he steamers, therefore, numbered ten, and measured 
18,390 tons, and the engines for these aggregated 
25,000 indicated horse-power, The two principal firms 
worked entirely with steel. The other firms, how- 
ever, built three iron vessels (two ships and a steamer), 
aggregating 4584 tons ; but the proportion of steel to 
the total is 83.8 per cent., while last year it was 82 per 
cent., and in 1888, 90.3 per cent. With one exception 
all the merchant steamers were for Liverpool owners, 
and that vessel was an iron ship of 2452 tons built for 
Bremen. Five warships for foreign governments were 
constructed, two of 613 tons each for Chili, and three, 
totalling 2866 tons, for the Argentine Republic. 
The Liverpool-owned ships therefore make up 21,205 
tons, or 76.5 per cent, of the total. Last year Liver- 
pool owned only about one-fourth ; but all Britain 
took 62 per cent., and in 1888, 84.5 per cent. The 
following gives the total production of the principal 
firms for three years : 

1890. 1889. 1888. 


No. Tons. No. Tons. No. Tons. 


Laird Brothers 7 9,166 6 13,478 4 4187 


Thomas RoydenandSons 4 11,047 3 9,234 $3 9832 
W. H. Potter and Sons .. 8 6,340 6 7,698 8 8s0l 
R.andJ.Evans ..  .. 1 1,146 2 3,406 2 1987 


Messrs. Laird, for the seven steamers built by 
them, constructed engines totalling 21,850 indicated 
horse-power, and in addition they produced the pro- 
pelling machinery for H.M.S. Speedwell and Skip- 











jack, launched from Devonport and Chatham last 
year, and for the paddle steamer Violet, each bein, 
of 4000 indicated horse-power, making the tota 
33,850, against 23,050 in 1889 and 4470 in 1888. 
The firms have all been busy with repair work. 
Messrs. Harland and Co, have turned out the wooden 
sailing barge Aileen, 70 tons; and, in addition to 
repair work, they have now on hand a wooden steam 
barge to carry about 300 tons. Messrs. Clover, Clay- 
ton, and Co., who lay themselves out specially for 
repairs, have been moderately busy during the year. 
Their principal job has been the restoration of the s.s. 
Ligurian. The fore end of this vessel, after havin 
been abandoned by the underwriters, was purchase 
by Messrs. Clover, Clayton, and Co., fitted with bulk- 
heads, and successfully floated into their graving 
dock, the after part having been previously floated by 
the Salvage Association. The two ends were put 
together and the vessel restored to her original class 
in Lloyd’s. The same firm have also had in hand 
several Norwegian and German wooden vessels to 
repair and re-class. Mr. William Newall, of Garston 
Dock, has been fairly busy in repairs, and the same 
may be said generally of all the leading firms. There 
are a good number of orders on hand for the coming 
year and the prospects are encouraging. 


Soutu or ENGLAND. 

We use this comprehensive title to indicate that part 
of England south of an imaginary line drawn across 
the country from Liverpool to Yarmouth, and that is 
because of the difficulty of finding one more precise. 
Dotted around the coast are several building ports, and 
these we propose to classify under this district. From 
the yards which have supplied returns, we find the 
tonnage of vessels built has been 15,800 tons, which 
is considerably in excess of previous years. The horse- 
power of engines also shows a large increase, being 
12,005, but of the tonnage 3000 tons was sail, 2.2 per 
cent. of the total, and steel, even in these outports where 
it is more difficult to obtain the material, represents 
a proportion to the total of 81.5 per cent. All the 
vessels were for British owners, except a sailing ship 
and a steamer, totalling 3532 tons, or 22.2 per cent. of 
the total. 

At Southampton the event of the shipbuilding year 
has been the opening of the yard there, long occupied 
by Messrs. Oswald, Mordaunt, and Co., who in 1883 
launched into the River Itchen fifteen vessels aggre- 
gating 33,000 tons. For several years the yard has 

en vacant, but at the beginning of the year a new 
company was formed under the style of the South 
ampton Naval Works, Limited, with Mr. J. H. Biles 
as general manager. To this company and the equip- 
ment of the works we have referred in previous 
articles, and now we have only to deal with produc- 
tion. The firm have completed three vessels, one a 
sailing ship of 2250 tons for Norway owners and two 
steamers for the Nile to carry 300 passengers on a 
draught of 22in. These steamers have engines of 
300 and 64 horse-power respectively. In the works 
there are ten vessels building, affording employment to 
1200 men. Messrs. Day, Summers, and Co., too, have 
been busy. They have constructed two vessels for the 
Union Steamship Company, the Tyrian and Norseman, 
of 1455 tons and 940 tons respectively. Both have 
triple-expansion engines, the former of 1360 indicated 
horse-power, giving a speed of 13 knots, and the latter 
of 780 indicated horse-power, giving a speed of 114 
knots. They also constructed 4845 indicated horse- 
power triple-expansion engines for the Royal Mail 
Company’s s.s. Para, which they also very completely 
renovated, and when she left she had an increased 
speed (16? knots). The Union Liner Nubian was simi- 
larly treated, her engines being 400 horse-power. The 
firm have also done alot of yacht work in addition to 
these, while other firms have also added several notable 
racing yachts. Messrs. Willoughby Brothers, Limited, 
Plymouth, have completed four small steel crafts, each 
of 42 tons and 24 horse-power, three for London owners, 
and one for Liverpool. At Falmouth Mr. W. H. Lean 
built an iron steam launch of 15 tons and 30 horse- 
power. 

Messrs. Cox and Co., Falmouth, have also built a 
number of tugs and small steamers. These included four 
screw steamers, one twin-screw, and all with compound 
engines, with speeds varying from 10} to 114 knots. The 
total tonnage was 420 tons and theindicated horse-power 
of engines 1360. In addition there were other two sets 
constructed, making the total 1400 indicated horse- 
power. The work on hand included a twin-screw 
steamer for Her Majesty’s department for submarine 
mining service and coast defence, a yacht, and a set 
of 150 indicated horse-power engines. 

Messrs. E. Finch and Co., Limited, Chepstow, con- 
structed three tugs for different Cardiff owners. One 
was 85 tons and 50 horse-power, and the two others 
70 tons and 40 indicated horse-power. They also 
built 16 barges, aggregating 1115 tons, three for the 
Admiralty, two for the Castle Line, six for Cory 
Brothers, Cardiff, and five for Messrs. Wilson. Their 
total output was therefore 1340 tons. 

At Almwich Messrs. W, Thomas and Co, completed 








a steel steamer of 60 tons for Liverpool; at Gloucester 
Mr. W. H. Halford floated four wooden crafts, 
totalling 60 tons ; at Rye, Messrs. George and Thomas 
Smith completed two wooden yachts of 230 tons for 
local owners ; and at Yarmouth Messrs. H. Fellows 
and Son, a barge of 92 tons, 


WALES. 

Little has been done in Wales of any note. 
The Penarth Shipbuilding Company launched three 
steamers, one of iron and two of steel, all for British 
owners, the total tonnage being 747 tons, and the 
nominal horse-power of the compound engines with 
which they were supplied being 122. The Bute Ship- 
building Company launched a steamer of 1635 tons for 
London owners. She was supplied with engines by 
Mr. .W. Kemp, Gvienastae tiple, The Tyneside 
Company launched a small tug. At Milford Haven, 
on the west coast, Messrs. T. R. Oswald and Co., 
Limited, the chief of which firm was formerly at 
Southampton, have been very busy, their production 
having been four vessels of 5868 tons, three steel 
steamers and a sailing ship. 


IRELAND. 

In 1890 there were launched in the five yards at 
Belfast, Carrickfergus, and Londonderry, 37 vessels 
having an aggregate of 77,376 tons, while in the 
previous year the production was 31 vessels of 87,265 
tons, and in 1888, 25 vessels of 40,308 tons. That 
there should have been so small a decrease on last 
year’s total is remarkable in view of the fact that 
there was included in it the tonnage of the Majestic 
and Teutonic, the two White Star liners which have 
been doing so well on the Atlantic, and which have 
been already described in our pages. Of the total 
vessels launched, ten of 10,957 tons were sailing ships. 
The steamers therefore numbered 27 of 66,419 tons, or 
about 85 per cent. of the total, against 91.5 per cent. 
last year, and 87.7 per cent. in 1888. The engines of 
these totalled 38,285 indicated horse-power, against 
70,750 indicated horse-power in 1889, the Teutonic 
and Majestic making up the difference. In 1888 
the total was 20,380. Of course the engines for all 
these vessels were not completed in Ireland, Messrs. 
Workman, Clark, and Co. do not yet construct the 
machinery for their vessels, and the engines of 11,235 
indicated horse-power for their steamers were made 
principally on the Clyde. The firm, however, are 
about to commence the construction of machinery. 
New works are being erected, and in this respect 
Ireland will be independent, as the other firms make 
their own machinery, excepting Mr. Biggar, who 
almost entirely devotes his attention to sailing ships. 
= following gives the production of the principal 

rms; 


1889, 
Vessels. Tons. 1.H.P. 
Messrs. Harland and Wolff co” ae 48,633 22,700 
», | Workman, Clark, and Co., 
Limited .. eo ee oe 15,631 
Messrs. Macilwaine and MacColl, 
Limited .. ee os oe 2,105 4,350 
Messrs. C. J. Biggar oe oe 5 10,593 
1888. 


Vessels. Tons. I.H.P. Tons. 
Messrs. Harland and Wolff -- 12 56,430 51,800 21,112 
», Workman, Clark, and Co., 
Limited .. oe st ss 7 17,710 és 12,275 
Messrs. Macilwaine and MacColl, 
Limi a me ae or 5,715 6,200 2,108 
Messrs. C. J. Biggar a ee 5 =: 7,268 Si 4,813 


Messrs. Harland and Wolft’s total includes a sailing 
ship of 3099 tons. They built one steamer of 2572 tons 
for Bilbao, and the othersare divided between Liver- 
pooland London. The only other foreign craft was the 
only iron vessel built, a steamer of 306 tons for Manilla, 
constructed by Messrs. Workman and Clark. Three of 
their vessels were for Glasgow owners, five for Irish 
owners, and one for London. Liverpool, as in some 
previous years, supplied Mr. C. J. Biggar with all 
his owners. Indeed, 39,000 tons of the vessel built in 
Ireland this year were for Liverpool owners. As regards 
the size of vessels the largest were built by Messrs. 
Harland and Wolff, the Colombion and Georgian, of 
5088 tons, and others ranged down to 2572 tons. All 
this firm’s steamers had triple-expansion engines ; six 
of Messrs. Workman and Clark’s vessels had also 
triple-compound engines, three had compound, and one 
a high-pressure engine. Triple-expansion is repre- 
sented by over 30,000 indicated horse-power out of 
the total of 38,285 in Irish-built ships. 








AUSTRALIAN Raitways.—At the date of a recent return, 
there were 2469} miles of railway in operation in Victoria 
the cost of construction having been 27,564,349/., and the 
cost of the rolling stock 4,236,1667. The length of line 
open in New South Wales was 2182 miles, the cost of con- 
struction having been 27,094,353/., and the cost of the 
rolling stock 3,460,860/. The length of line open in 
Queensland was 2112 miles, the cost of construction 
having been 12,320,025/., and the cost of the rolling stock 
1,286,3587. The length of line open in South Australia 
was 16104 miles, the cost of construction having been 
8,884,889/., and the cost of the rolling stock 1,417,634/, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritzep By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPROIFIOATIONS 
SELECTED UNDER THE ACTS 1888—1888. 


number of views given in the ification Drawings ts stated 

7 each case after the price ; none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at $8, Cursitor-street, 

hancery-Lane, E.C., personal; >» Or oe, enclosing 

nt ice and postage, addressed to H. ER LACK, Esq. 

the advertisement of the acceptance of a complete spe- 

cification is, in each case, given after the abstract, unless the 
latent has been sealed, when the date of sealing is given. 

Any person may at any time within two months — the date of 
the advertisement of the acceptance of a ct specification, 
give notice at the Patent Office opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 

STEAM ENGINES AND BOILERS. 

16,141. W. Jowett, Marple Bridge, Cheshire, and 
G. Spencer, Hyde, Cheshire. Pistons. (6d. 2 Fiys.] 
October 11, 1890.—A is the piston block ; B the piston-rod ; C the 
junk ring; D, D1 are the piston rings; E, E! are the inclined faces of 
the ends of the piston rings; F Fl, are the cylindrical holes bored 
radially in the piston block for the reception of the rams G, G! ; 
H, H! are the wedge-shaped heads of the rams fitting between the 
inclined faces E, E1 of the piston rings ; there are packing rings on 





the rams; J, Jl are openings from the faces of the piston and 
communicating respectively with the radial cylindrical holes 
F, Fl in the rear of the rams G, Gl. K, K! are holes bored in the 
piston block, radially thereto, and each diametrically opposite 
to one of the holes F, F!; there are spiral springs abutting against 
the bottoms of the holes K, K1, and pressing upon the inner faces 
of the piston rings. (Accepted November 19, 1890). 


16,281. A. G. Mumford and A. Anthony, Colchester, 
Essex. Steam and other Fluid Engines or Pumps. 
(Sd. 6 Figs.] October 13, 1890.—This invention relates to an 
engine having duplex cylinders, the pistons of which each act as 
a distributing valve to the other cylinder, and consists in,the com- 
bination with the usual ports and passages for the induction and 
eduction of the steam ; of the two supplemental ports H and H! 
connecting the bores of the two cylinders A and Al; of the two 
supplemental ports b and bl in the piston B, the former adapted 
to put the supplemental port H in communication with the steam 
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chest C, and the latter adapted to put the supplemental port H1 
in communication with the exhaust portd of the cylinder A; and 
of the two supplemental ports b2 and }3 in the piston BI, the 
former adapted to put the supplemental ports H and H! in com- 
munication with the outer and inner steam ports el, e!, respec- 
tively, of thecylinder Al. With this arrangement the pistons are 
enabled to start, should they both be at a state of rest at the 
centre of the length of the cylinders, due to the positions of the 
steam and exhaust ports to give the required lap necessary to make 


19, eo pause at each end of its stroke. (Accep‘'ed November 


GUNS, &c. 


20,297. W. Lloyd Wise, London. (EF. R. von Skoda, 
Pilsen, Bohemia, Austria.) Machine Guns. [lld. 9 Fiys.] 


December 17, 1889.—This invention relates to a machine gun so 
constructed that all operations required for firing automatically 
are effected by the recoil. The breech mechanism comprises a 
pivotted breech-block C and a pivotted breech-block support D, 
which parts, when the breech is closed, are in contact with each 
other on a surface, whose axis of curvature is lower than the axis 
of the pivot pin dl of the breech-block support D, the breech- 
block C being pivotted below the prolongation of the axis of the 
barrel, in consequence of which arrangement the breech is opened 
by the recoil produced by the firing. The percussion lock is 
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arranged in the breech-block C, the lock being cocked by the 
pressure exerted by the front end of the depressed breech-block 
support D upon the arm cof the hammer c! when the breech- 
block turns backwards. A cartridge nose or spoon cis arranged 
on abreech-block C in such a manner that it will, when the breech 
is open, be in an attitude suitable for the reception of the cartridge 
passing out of the magazine. The speed of firing is adjusted by 
altering the position of a weight f* on the pendulum F, which 
actuates the trigger, so as to alter the period of oscillation. 
(Accepted November 19, 1890). 


10,308, P. Giffard, Paris. Apparatus for Charging 
Metallic Cartridge Cases with Liquefied Carbonic 
Acid Gas. [8d. 4 Figs.] July 3, 1890.—For the purpose of 
charging the cases a gas reservoir R is provided which has an 
opening fitted with a powerful spring valve S opening inwards, 
and having a device T to open the valve. For connecting the 
cartridge case with the reservoir R, a conical-ended rod O is 
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adapted to close and open the upper end of a passage F forming 
the connection between the channel leading from the reservoir 
and the cartridge case. An outlet 01 leads to the atmosphere for 
the escape of the gas in the connecting parts. The hermeticity of 
the connection between the cartridge case and the charging appa- 
ratus is insured by means of a supple washer 2 on the rear end of 
the case in combination with an annular space d around the inner 
circumference of the washer. (Accepted November 19, 1890). 


MACHINE TOOLS, SHAFTING, &c. 


672. T. Wilkinson, Burton-on-Trent, and E. Hague, 
Sheffield. Machines for elling, Drifting, or 
Heading. [Sd. 5 Figs.] January 14, 1890.—The cutter A Al 
is mounted to revolve about an axis coincident with that of the 
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heading or drift to be cut, and consists of an open frame of radial 





arms strengthened by a ring, inclined backward on the work- 
ing faces from the centre to the circumference, chisel-like cutters 
being set in the arms, and projecting from the working faces 





thereof, the cutters of consecutive arms being set at different 
radii so as to follow the intervals between the preceding cutters. 
The cutting edges of the chisels are at the same inclination as the 
face of the arms, and in their revolution they describe the figure 
of a flat cone, the cutters which coincide in radius being set to 
make a progressively advancing depth of cut so that the cut is 
ay divided among the cutters. The central portion A is in 

vance of the part Al, to afford more clearance space for the 
débris. Ploughs d onthe cutter head raise the débris and dis- 
charge it a <onre whence it is conveyed to trolleys by a 
conveyor C. The head is driven bya pair of compressed air 
engines D, D, whose crankshafts run in reverse directions, and are 
geared through spur and bevel gear fg, with a ring of teeth h on 
the back of the cutting head. (Accepted November 19, 1890). 


707. G. Lawson, Rutherglen, Lanarkshire. Ma- 
chines for Drilling, &c., els, (8d. 5 Figs.) 
January 14, 1890.—The supporting carriage frame A A! is sup- 
ported in two transverse axles B, B, with the axle-boxes and bear- 
ings All projecting down from the sides to rest on the journals of 
these axles. The carriage is provided with angled lever grippers 
C fitted into swivelling joints Cl, and having grippers C!! set at 
an angle outwards and resting on beams Z laid on the rails, so that 
when the lower ends of these levers C are drawn in by bolts C2 they 
will secure the carriage by the action of swivel blocks and nuts 
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on the screwed ends of the bolts C2 against the backward thrust 
of themachine. This carriage has upon it a horizontal swivelling 
frame D D!, which carries two vertical side frames D with bear- 
ings and covers on each side in its upper end, into which the trun- 
nions E! of the actuating cylinder E is fitted, so that the cylinder 
E may oscillate vertically. The frame D D! and the cylinder E 
have screw gearing which set and hold the cylinder and tool Z at 
any required angle horizontally and vertically. The carriage is 
provided with a bow frame, in which is fitted a screw nut and 
spindle with head and block which works against the roof of the 
tunnel. (Accepted November 19, 1890). 


799. J. A. MacLellan, Polmadie, Renfrew. Ap- 
geratas for Making Moulds for Casting. (8d. 5 

igs.) January 16, 1890.—An hydraulic press 6 compresses 
the sand, the ram 7 of the press working upwards. It has on its 
platen 8 an open-topped sandholder 9. Each mould flask 10 is 
made to fit within the sandholder 9, but so as to move easily up 
and down init. The pattern 11 is in an inverted position on the 
underside of a plate 12, which is connected by rods 13 to the bed- 
frame 14. The flask 10 is provided with handles 15, and in one 
position rests with these handles upon the top edge of the sand- 
holder9. With the flask 10 and the bydraulic ram 7, and sand- 
holder 9 in the positions shown, the sand is filled into the sand- 
holder and within the flask, the bottom of which is open. The 
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quantity of sand is gauged by the depth of the sandholder 9. 
When the sand has been filled in, the flask 10 is turned partly 
round to bring its handles 15 to vertical slots 18 in the sides of 
the sandholder 9, and then the ram 7 is raised and compresses the 
sand up against the pattern 11. In this operation the sand that 
was below the bottom edge of the flask 10 is forced up into the 
flask, the slots 18 in the sides of the sandholder 9 allowing the 
holder to rise further after the flask has reached the pattern 
plate 12. When the ram7 and sandholder 9 descend again, the 
flask 10 is arrested by its handles 15 encountering the stops 16, 
and the sandholder descending further leaves the compressed 
sand in the flask 10, which can be moved away to the casting 
place. (Accepted November 19, 1890). 
16,416. M. W. Dewey, Syracuse, N.Y., U.S,A. Utilis- 
Electricity in the Formation of Metallic Car- 
tridge Cases. (8d. 6 Figs.) October 15, 1890.—A sheet of 
metal B is placed between the punch C and the drawing die D. 
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One of the terminals F of the heating circuit is connected to the 
cutting punch E encircling the punch C, to which the other ter- 
minal is ted. The punches E and C are insulated from 
each other by insulation a, and the upper part of the frame A is 
insulated from the lower part by insulation b. Ascrew G operates 
the —— C, and a screw H the drawing die D with its annular 
cutting die I to cut a disc of metal from the sheet B and to make 
electric contact between the centre of the disc and the punch C, 
and the circumferential portion of the disc and the punch E. 
Electric contact is made as soon as the cutting punch and die 
press the metal, which is then heated and softened by the current. 





When the metal is sufficiently heated the dies D and I are raised 
still more to cut the disc from the sheet and clamp the same to 
hold the metal smooth between Eand ID. The punch C is then 
rapidly forced down by the screw G, so that the metal disc is 
pressed into the die D and made to receive acup-shapedform. As 
the disc is forced into the die, its circumferential portions are 
drawn out from under the clamp and the strain insures smooth- 
ness in the completed case and enables a deeper cup to be pro- 
duced at a single operation. In the heading press the dies k and 
p are _ with conductors c and c'. (Accepted November 
19, 1890). 


ELECTRICAL APPARATUS. 


16,322. 8S. C. C. Currie, Philadelphia, Pa., U.S.A. 
Insulating Cells for Electrical Batteries. (8d. 3 Figs.) 
October 14, 1890.—This invention relates to an insulating cell pro- 
vided with a flat bottom and a depending rim in combination with 
a detachable divided base having a chamber connected therewith. 
The bases c are attached to a tray e and are so located that the 
sides of two adjacent cells a are separated from each other by a 
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sinall space, and any moisture collecting upon the surfaces of the 
cells and flowing downwards will drop off the lower edges of the 
rims b upon the surface ¢. Moisture accumulating upon the sur- 
face eis prevented from ——. by capillary action upon the 
base c into the interior of the cell by means of the depending rim 
b, thus preventing the formation of liquid circuits between the 
respective cells. (Accepted November 19, 1890). 


16,324. H. H. Lloyd, Camden, N.J., U.S.A. Casting 
Frames or Supports for Battery Plates or Elements. 
{sd. 2 Figs.) October 14, 1890.—The mode of operation of this 
apparatus is as follows: The three-way cock g*, being turned so 
that the cylinder !H is in communication with the atmosphere, 
lead is melted in the crucible A by means of a fire in the furnace 

}, and flowing through the pressure valve I, fills the cylinder H, 
while at the same time gas under pressure is introduced into the 
vessel D, through the inlet pipe A mould B? is placed upon 


B2 
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the table B!, and the sprue of the mould is forced into we <4 
connection with the pire h, by means of the hand lever B’. The 
three-way cock g? is then turned so that the gas from the vessel 
D, and the gas remaining in the cylinder H, is permitted to escape 
through the cock g? into a holder for use again in order that a 
fresh charge of molten lead may flow from the crucible A, past the 

ressure valve I into the vertical c’linder H. The mould B? may 
Phen be replaced by another mould, and the operation repeated. 
(Accepted November 19, 1890). 


MINING AND METALLURGY. 


877. D. Elliott, Coatbridge, Lanark. Furnaces 
for Hea Iron or Steel. [6d. 2 Figs.) January 17, 1890. 
—The furnace building is of an oblong form, and with a grate or 
fuel burning chamber at each end, the reverberatory chamber 
extending between the fuel chambers A, and the exit from the re- 
verberatory chamber for the used fire gases being in the centre of 
the roof at the middle of the chamber. t of air sup- 
plied by the blowers B into the fuel chambers A is not sufficient for 
the plet bustion of the constituents of the fuel, the final 

let bustion is effected in the reverberatory chamber D 
itself. Air is injected by means of Seecemay blowers P into 
tortuous flues Q extending from the middle towards each end of 
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the reverberatory chamber D, where they communicate by vertical 
flues R with spaces S. The air becomes heated and passes into the 
chamber D through holes formed in the roof E, and mixing with 





Fig.1. 
























































the heated os from the fuel chambers A completes their com- 
bustion, and directs them downwards on the masses of iron or 
steel to be heated. Working doors T are formed in either side of 
thefurnace. (Accepted November 19, 1890). 


14,414, &.2. Pepe London. Apparatus for Sepa- 
rat: Coal an Impurities therefrom. [6d. 1 Fig.) 
September 12, 1890.—The coal is fed into the hoppers A, A, for 
delivery imto the washing jiggers B, B, which are so regulated 
that only the specific lighter class of coal will pass over the sills 
of the jiggeys on to draining sieves C, C, from which it falls into 
the storage hopper D ready for delivery into trucks. The heavier 
class of coal, together with the impurities, is drawn off by the 
outlets usually serving for the outlet of impurities only at E, E 
into the channels F, F leading to the pit G, from whence an 
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elevator having perforated buckets H lifts the coal and impurities 
for discharging into a sizing drum I which by spouts J delivers 
the two or more sizes of coal into a second set of jiggers B! for 
further treatment; the heavy coal in this case is delivered from 
the figgere B! over the draining sieve C! into a storage hopper K 
for delivery into trucks, &c., and the impurities alone are drawn 
from the bottom E! of the jiggers B! into a channel L leading to 
the pit M from which the impurities are lifted by the elevator N 
also provided with draining buckets P into a hopper Q arranged 
behind that containing the heavier class of coal. (Accepted No- 
vember 19, 1890). 


GAS ENGINES. 


16,301. G.M. etna, Glasgow. (C. White and 
A, R. Middleton, Baltimore, Md., ‘S.4) Gas Engines. [8d. 
9 Figs.] October 14, 1890.—The piston B of this engine is pro- 
pelled by the explosion ofa mixture of gas and air admitted to 
achamberin rear of the piston, the arrangement being such as to 
allow of an explosion after every other reciprocation of the piston 
or of less frequency if the work does not require alternate explo- 
sions, the frequency of the explosions being automatically con- 
trolled. The explosion chamber E also serves as a compression 
chamber for the mixture preparatory to itsignition. The piston 
is tubular, with its rear end closed, except where a port a leads 








from the explosion chamber to the channel}, which s through 
the piston for about half its length, opening through an elengated 
port to the exhaust port. The port in the end of the piston is 
provided with a valve d, which closes the passage to the exhaust 
under certain conditions, and is operated to open it under other 
conditions. The valved is carried uponasteme, which is guided 
in its movements by the walls of the openings through which it 
passes in the front and rear walls of the —- b, and the front 
end of this stem carries a spring f held between a nut and the 
wallh. (Accepted November 19, 1890). 


MISCELLANEOUS. 


17,986. A. Gibb, London. Preventing the Corro- 
sion of Propeller Blades. [6d. 3 Figs.) November 12, 
1889.—An opening A is made on the front side of the propeller 








blade, so that the water may pass through from front to back of 
blade, thus spreading the water over the back of the blade. This 
may be arranged by pockets cast on the leading edge of the blade, 


or on the back of it, to serve the same purpose. The pockets may 
be cast on, or fixed in their place at any given position. (Accepted 
November 19, 1890). 


343. W. T. Cotton, London, and E. F. B. Crowther 
Withington, Lancs, ufacture of Gas. [6d. 3 Figs.) 
January 8, 1890.- This invention relates to improvements in the 
manufacture of gas produced from coal which is carbonised in 
inclined or vertical retorts 9. These retorts taper internally ; 
their larger diameter being at the bottom, where they are sup- 

rted upon the upper plate of a box c. This box incloses a 

raw-plate b provided with apertures cl, c2, which may, when 
desired, be brought to correspond with apertures situated imme- 
diately below the retorts and formed in the upper and lower 
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plates of the box. By causing the apertures in the draw-plate to 
come beneath the lower extremities of the retorts, the carbonised 
products drop out through exit tubes projecting from the under- 
side of the box and fall into a barrow below. After the retorts 
have thus been emptied the draw-plate is again caused to assume 
its normal position so as to close the retorts. A pan e hinged 
to each of the exit tubes, and containing water into which the 
exit tubes dip, serves to form an effectual seal for preventing air 
entering to, or gas escaping from, the retorts through the draw- 
plate box. (Accepted November 19, 1890). 


858. C. Roth, Snasiotienbure. Gommanry. Manu- 
facture of Ammonium Nitrate and Sulphate or 
Chloride of Sodium and of Potassium. [6d.) January 
16, 1890.—If equivalent quantities of sulphate of ammonium and 
nitrate of potassium or of sodium are heated together without 
the presence of water and the temperature of the melt be main- 
tained for about an hour at between 160 deg. and 200 deg. Celcius, 
the liquid ammonium nitrate produced will lie above the alkaline 
sulphate, which sinks to the bottom of the vessel in a solid form. 
It will then be easy to separate the ium nitrate from the 
alkaline sulphate by syphoning, or by means of a heated hydro- 
extractor, or by any means suited to the separation of liquefied 
= in masses from a solid residium. (Accepted November 19, 





16,352. F’. L. Decaire and J. Lee, Montreal, Canada. 
Metallic Pipe Connections. (6d. 7 Figs.] October 14, 
1890.—A sleeve b is provided with a central flange bl, provided 
with two screwed -parts c and two conical ends d. Nuts e are 
screwed to fit the screwed portions c, and terminated in a conical 
bore f, the smallest part of which is of such a size that it will allow 
the nuts ¢ to pass freely on to the ends of the pipes a. When this 
has been done, the ends that have been pres § through the nuts 
are expanded with a “drift” driven into them, so that they will 
not pass through the tapered bore /, but will enter freely into the 
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screwed portion of the nuts e, which are then screwed on the 
screwed portions c, to compress and swage the metal forming 
the ends of the pipes between the conical ends d and the tapered 
bores f to an exact fit between the two. The swage surfaces form 
a tapered s: between them, which at the end of the swages d 
are about the same width as the thickness of metal in the ductile 
pipes a, and at the end of the screwed parts c are about equal or 
rather less than the reduced thickness of metal of the ends of the 
pipes due to the amount the extremities of the pipes are expanded 
to. (Accepted November 19, 1890). , 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of Enainsgr ne, 35 and 36, Bedford- 
street, Strand. 





Frencu Brince Buripine.—The Eiffel Company is oc- 
cupied at present with the construction of bridges for 
Cochin-China, Tonquin, and Manilla. The Eiffel Com- 
ox is also engaged upon a great bridge over the Tagus. 

his bridge, which will be one of the most important in 
Europe, will be 3666 ft. in length. 
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LITERATURE. 


Ertrait de la Revue Technique de l’ Exposition Universelle 
de 1889 par un Comité @’Ingénieurs, de Professeurs, 
@Architectes, et de Constructeurs — Les Machines 
Frigorifiques et leurs Applications a VExposition Uni- 
verselle de 1889. Par Gustave RicHarp. Paris: 


d et Cie. 
nn ve complete study of modern cold-producing 


machines, which has been issued under the above 
title from the press of Messrs. Bernard and Co., of 
Paris, is, the author states, only an extension of the 
report presented by him to the International Con- 
gress of Applied Mechanics. It is not intended as 
a treatise on the subject and so contains but a short 
account of the theory of such machines, and the 
rest of the volume, fully nine-tenths of the whole, 
is devoted to descriptions of the numerous mecha- 
nicalarrangements in which the theory has at various 
times been embodied. M. Richard divides the 
modern machines into two main classes, viz., 
machines in which a gas is simply compressed to a 
smaller volume, and machines in which the gas is 
liquefied. This latter class he subdivides into 
machines which depend for their action on 
chemical affinity, such as the ammonia absorption 
machines, and machines which are worked by 
mechanical compression of the gas by pumps. Cold- 
air machines, which seem to have been invented 
by Siemens in 1857, are practically the sole 
representatives of the first class. Such machines 
consist in general of a compressor, an air drier 
and cooler, an expansion cylinder, and the refri- 
gerator. In the compressor the air is drawn in 
from the atmosphere, compressed to but a small 
part of its original volume, and forced into the 
cooler, where its temperature is again reduced to 
nearly its original value. From the cooler the air 
passes to the expansion cylinder, where it expands 
whilst doing work and is therefore greatly cooled 
down. On exhausting from the expansion cylinder 
the air is ready to pass to the refrigerator. In 
closed cycle machines the air on leaving the 
refrigerator passes back to the compressor, but in 
open cycle machines is allowed to escape into the 
atmosphere. 

Though the theory of such machines is simple 
enough, considerable difficulties are encountered in 
attempting to embody it in practice, and the object 
of M. Richard’s work has been to show how these 
difficulties have been met and overcome by the 
numerous inventors who have turned their atten- 
tion to the subject. Most of the difficulties arise 
from the presence of water in the air, which freezes 
as the temperature is lowered, and unless suitable 
precautions are taken chokes the valves and valve 
passages. 

In closed cycle machines the difficulty can be 
avoided by drying the air once for all as it enters 
the machine, and by taking care to replace any air 
lost by leakage also with dried air. In the Wind- 
hausen machine—an early one of this type—the dry- 
ing was effected by passing the air through chloride 
of calcium. In open cycle machines, where large 
quantities of fresh air are continually passing into 
the machine, this method of drying the air by 
chemical action cannot very well be adopted, hence 
in later machines of the open cycle type Mr. Wind- 
hausen has deprived the air entering the expansion 
cylinder of its moisture, by passing it through a sepa- 
rator and cooler, the temperature of which is kept 
down owing to its being surrounded by the air ex- 
hausting from the refrigerator. On having its tem- 
perature lowered in this way, the air parts with most 
of its moisture before entering the expansion cylin- 
der, and the trouble of ice in the pipes and valves 
of this cylinder is got over. In the machines of 
Messrs. Hall and Lightfoot, another method of 
drying the air is adopted. For this purpose the 
expansion of the air is allowed to take place in two 
stages. During the first stage its temperature is 
considerably reduced, and as it passes to the second 
or main expansion cylinder it is freed from its 
moisture by means of an anti-primer, and when it 
finally escapes contains extremely little moisture, 
as most of that left after the first expansion is 
deposited in the snow boxes of the main expansion 
cylinder. 

An important point in all these machines is to 
reduce the clearance space as much as possible, and 
many makers have a great attention to this point, 
but Giffard seems to have been amongst the first to 
appreciate its importance. Much of the loss can, 
however, be avoided by adopting the compound 
system and compressing the air in stages, though 








from M. Richard’s description it does not appear 
that this plan has been adopted by any of the 
builders of cold-air machinery. On the other hand 
the compressors for the Whitehead torpedoes con- 
structed by Mr. Brotherhood are arranged on this 
principle, the total compression being done in three 


f, | stages. 


Passing next to the case of machines in which 
the gas used is liquefied by compression, M. 
Richard thinks that these machines may be con- 
sidered as ‘‘inverted” steam engines, just as the 
cold-air machines may be considered as ‘‘ inverted” 
hot-air motors. Just as the hot-air motor for a 
given power is much less compact than the steam 
engine, so is a cold-air refrigerator much more bulky 
for a given output than one working with a gas 
which liquefies under pressure. This is largely due 
to the fact that the expansion cylinder can be 
entirely suppressed. The gases usually employed 
are, M. Richard states, sulphuric ether, methylic 
ether, methyl chloride, sulphurous acid, and anhy- 
drous ammonia. Ethylene and carbonic acid gas 
have also been employed for this purpose. M. 
Richard gives a diagram showing the relation 
between the temperature and pressure of the above 
gases, but the diagram is somewhat sketchy, which 
is a pity, as complete and accurate curves showing 
these relations would be very valuable. It is, 
however, not unlikely that sufficiently complete and 
accurate data to allow of this being done, do not 
yet exist. 

Ammonia is the most frequently used of all the 
above-mentioned gases. Its principal advantages 
are the comparatively low pressures at which it 
liquefies, viz., 8.4 atmospheres at 20 deg. Cent., 
and its large latent heat of liquefaction, viz., 900 
heat units according to some authorities, and 560 
according to others. Hence ammonia machines of 
large refrigerating power may have very moderate 
dimensions. In this latter quality of compactness 
they are however surpassed by the carbonic acid 
machines, which, according to Mr. Windhausen, 
are only 4; the size of ammonia machines of equal 
refrigerating power. On the other hand, however, 
the vapour tensions of this gas are very high at 
ordinary temperatures, as much as 4 ton to the 
square inch, and hence the various joints of machines 
using this gas are severely tried. One of the most 
curious points about ammonia machines is the fact 
that neither brass nor gun-metal can be used in 
their construction, as both are attacked by the gas. 

Tn all these machines using other working agents 
than air, it is most essential that the leakage from 
the machines shall be reduced to the smallest pos- 
sible amount, and M. Richard gives very complete 
descriptions of the methods which various inventors 
have adopted to this end. One of the most in- 
teresting of these is the frozen gland packing, 
which Mr. Fixary has adopted for his pump-rods. 
The upper part of his stuffing-box is filled with oil, 
which is frozen by leading round this portion of 
the box, ammonia gas from the refrigerator, which 
congeals the oil, and makes, the inventor claims, a 
perfectly tight and frictionless joint. 

To avoid the loss from clearance many makers 
have adopted the plan of filling the clearance spaces 
with oil. This completely gets over the difficulty, 
but a separator has to be provided to free the am- 
monia from the oil carried with it through the 
pump valves, and it is a question whether the adop- 
tion of the compound system is not a better way of 
avoiding the difficulty. 

Passing on from the above machines, many of 
the best examples of which are illustrated and very 
fully described, M. Richard proceeds to the case 
of machines working on Carré’s principle, in which 
ammonia dissolved in water is expelled by heat, and 
liquefies under its own pressure in an ‘‘evaporator,” 
the required degree of cold being subsequently pro- 
duced by the evaporation of the liquefied ammonia, 
and the large absorption of latent heat then 
occurring. Amongst the machinesdescribed in 
this section are those of Messrs. Pontifex and 
Wood, who have worked the question out in a very 
thorough way, and succeeded in converting the 
original intermittent machine of Carré into a con- 
tinuous working one. We would call the author’s 
attention, however, to the fact that there is an 
error in the engraving on page 138 to illustrate his 
his description of this machine, where the construc- 
tion shown is an impossible one. 

Another machine described in this section is Mr. 
Perkins’ ingenious Arctos icemaking machine, 
which has the great advantage of a complete absence 
of valves, and of the accompanying glands and 


stuffing-boxes, which in machines of the usual type 
require so much care to keep them tight. With 
this machine M. Richard concludes his account of 
mechanical refrigerators, and the rest of his work 
deals with the different ends to which these ma- 
chines have been applied in practice. The different 
types of cold rooms for the storage of perishable 
viands are fully described and illustrated. 

In concluding, we must congratulate M. Richard 
on producing a work which we can thoroughly 
recommend as a sound practical and scientific work 
on this important subject, the literature on which 
has not up to the present been either complete or 
accurate. 


The Illustrated Book of Wonders, Events, and Discoveries. 
By Joun Truss. New Edition. Revised and en- 
larged. London: Deanand Co. (No date). 

Although bearing upon its cover representations 

of the Forth Bridge and the Eiffel Tower, this 

antiquated little book, which has just been issued, 
appears to have come out some forty years after its 
time, or perhaps an unsold stock of letter-press of 

a book for boys who flourished at the beginning of 

the Victorian epoch has recently been unearthed, 

and with the help of the bookbinder is now ten- 
dered to the British public before being offered to 
the butterman. 

The books of the late Mr. John Timbs, contain- 
ing as they did boiled down information about the 
topics of the day, served a useful purpose at the 
time they were written, but no amount of revision 
can remove the obsoleteness of their science when 
re-issued at the present day. It is no reflec- 
tion on the memory of the late author to 
say that he was not a prophet, and that when he 
wrote in 1860 he did not adopt the opinions and 
language of 1890, but it is much to be regretted 
that a book issued in 1890, with the ostensible 
object of popularising applied science, should have 
been published with all the defects and errors of 
thirty years ago, and whose ‘‘ revision and enlarge- 
ment” shall have been of so slovenly a nature as 
not even to finish the necessarily incomplete de- 
scription of undertakings which were still in pro- 
gress at the time the book was written, but which 
have now been matters of ancient history for many 
years. The book is divided into nine sections (we 
cannot call them chapters as they are not num- 
bered), the first of which is devoted to the 
Britannia tubular bridge over the Menai Straits, 
and in the course of which we are told that the 
pressure on the Bramah presses employed for lift- 
ing the tubes was so great that ‘‘it would spout 
the water pressed into its cylinder to a height of 
nearly 20,000 ft. (3? miles), or more than tive times 
the height of Snowdon, or 5000 ft. higher than 
Mont Blanc.” This section concludes with the 
following peroration: 

‘* To the master minds who have designed and 
thus far executed this vast work, we say with 
glorious John Dryden, 


The greater part performed, achieve the rest.” 


Fancy that in a publication bearing the Forth 
Bridge on its cover! It may well be called a 
‘* Book of Wonders.” 

The section devoted to telegraphyis fullof remark- 
able statements. Telegraph engineers will be glad 
to learn that ‘‘ a fountain of electricity, conductors 
to carry it and a dial plate on which it shall cause 
an index to exhibit signals, are the essential ele- 
ments of an electric telegraph,” and that ‘‘ it is con- 
tended by philosophers that at a certain depth the 
ocean is tranquil; and that the water, from its 
superincumbent weight, becomes almost solid, so 
that a wire, when sunk, might be looked upon as 
literally lodged or imbedded in a sort of oceanic 
cement.” From this one must come to the conclu- 
sion that the Bramah presses which could squirt over 
Mont Blanc must have been filled with this most 
interesting condition of water to be known in 
future as ‘* oceanic cement.”’ 

The next section is devoted to an account of the 
Koh-i-Noor diamond, which was one of the prin- 
cipal attractions at the Great Exhibition of 1851, 
whose history our fathers have narrated unto us in 
the days of our youth, and our children may learn 
it from the beefeaters at the Tower. 

Next follow sixteen pages of a sort of news- 
paper account of a storm in the Bahamas with an 
illustration which reminds us of the early num- 
bers of the Penny Magazine, followed by twenty 
pages about the colossal statue of Bavaria at 





Munich, which was unveiled in 1848, the descrip- 
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TORPEDO GUN CARRIAGES; CANET SYSTEM. 
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of the tube, and free to turn round it. The interior the pinion shaft is limited by the pine, sothat the In firing a torpedo three simultaneous operations 
of this collar is also provided with four threaded | collar cannot be turned too far on the block. This are necessary ; the safety bolt holding the torpedo 
and four plain sectors. Around part of the outside detail is very clearly shown in the perspective in place has to be withdrawn ; the charge has to be 
of the collar, teeth are cut as shown ata in Fig. | views we published last week, and the method of fired ; and the propelling mechanism within the 
525 ; in a casing at the top of the tube is a small|mounting above described is also shown in Fig. | torpedo has to be set in action. The safety bolt is 
pinion b, by turning which the collar can be shifted 523, in which arrangement, however, compressed situated near the breech of the tube, and can be 
either to the right or left, and the block locked or air is used as the motor instead of powder ; the | thrown into or out of action by a lever mounted on 
unlocked at will. The travel of the hand lever on air reservoir is placed beneath the tube. a spindle placed beneath the tube as shown in 
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TABLE LXXIX.—BatuisticaL Data or 37-Cent. (14.57-In.) Nava Canet Guns, Mopet 1889. 


CoNSTRUCTED BY THE FORGES ET 


CHANTIERS DE LA MEDITERRANEE, 
































Length of Gun -.| 25 Calibres. 30 Calibres. 36 Calibres. 43 Calibres. 50 Calibres. 
ee in. mm. in. mim. in. mm. in. am. in. mm. 
Calibre os a | 14.57 370 14.57 370 | 14.57 370 14.57 370 14.57 370 
Total length of gun .., 3641 9250 440 11,100 | 527 13,390 | 626.6 15,910 728.0 18,500 
| tons kilos. tons kilos, tons kilos. tons kilos. tons | kilos. 
Weight of gun ee =e ++ 51.25 | 52,100 89.9 71,100 83.5 84,800 112.1 114,000 128,300 
| tb, Ib. Ib. Ib. Ib. 
x shell 1367 620 1367 620 1367 620 1367 620 1367 620 
»  powdercharge  ..| 462.9 210 | 595.2 | 270 727.5 | 330 | 859.8 390 | 970.0 | 440 
ft. metres ft. metres ft. metres ft. metres ft. metres 
Initial velocity | 1770 540 2000 610 2230 680 2424 740 2620 800 
| foot-tons | m. tons| foot-tons | m. tons| foot-tons | m. tons! foot-tons | m. tons | foot-tons | m. tons 
Striking energy .- a .-| 29, 9214.56 | $7,960 | 11758.36) 47,177 (14611.84) 55,870 |17304.16| 65,300 | 20224.1 
yds. m.| yards | metres; yards metres; yards | metres; yards | metres| yards metres 
547 1777 542 1939 591 2158 658 2350 717 2542 775 
_ | 1094 1000; 1660 506 1873 571 2090 637 2276 604 2470 753 
Remanent veloci-/ 4641 1500, 1606 | 490 | 1814 | 553 | 2020 | oi | e200 | 671 | 2393 | 730 
2188 2000; 1555 474 1754 535 1954 596 2131 650 2320 707 
2735 2500/ 1505 459 1699 518 1892 577 2062 629 2247 685 
foot-tons |m. tons| foot-tons | m. tons} foot-tons | m. tons} foot-tons | m, tons} foot-tons | m. tons 
‘ 547 500; 27,801 | 8610.49 | 35,632 | 11037.23} 44,178 |13681.66| 52,448 |16245.21| 61,273 | 18979.75 
1094 1000! 27,041 | 8375.14| $3,266 /|10302.89) 41,398 |12822.30| 49,335 |15279.70| 57,847 /17917.48 
Striking energy at; 1641 1500) 24,498 | 7587.16) 31,008 | 9603.56) 38,719 /11990.81| 45,937 14227.62| 54,366 | 16839.64 
2188 2000) 22,923 | 7099.76 | 29,203 9044.71) 36,239 | 11224.83) 43,101 /13351.00} 50,995 | 15795.23 
2735 2500) 21,496 | 6657.52 | 27,376 | 8479.04) 33,967 | 10520.56) 40,496 |12542.04) 46,091 | 14827.51 
At muzzle| 657.6 80.14 838 102.26) 1041.6 127.08} 1234.0 | 150.49; 1,442 175.88 
Striking energyin| 547 500) 611.5 74.58 | 786.6 95.99} 975 118.99} 1158.0 | 141.28) 1,353 165.06 
ot ae inch 1084 1000) 596.8 | 72.84| 7350 | 80.60, 9145 | 111.51] 1085 | 182.396/ 1,976 | 155.89 
and percent. of | 1641 1500) 540.6 65.98 | 689.2 84.04] 855 104.28; 1014.5 | 123.76) 1,200 146.45 
usjectiic ©. (2188 2000, 506.6 | 61.74) 645.0 | 78.66] 800.5 | 97.62, 951.5 | 116.11] 1,196 | 137.87 
2735 2500) 425.6 51 90 602.1 73.44, 750.1 91.50 894.5 109.07} 1,056 128.95 
in. cm. in. cm. in. cm. in. cm. in. cm. 
At muzzle 32.60 82.8 38.82 98.6 45.2 115 511 130 57.0 145 
weickness ot} 547 500; 31.06 78.9 37.04 94.2 43.2 110 48.7 124 54.7 139 
wrought-iron] 1094 1000) 30.49 77.4 35.32 89.7 41.3 105 46.4 118 52.3 133 
Riavretoraiula) | 1641 1500| 28.85 | 720 | 93,74 | 85.7 | $9.93 | 90.9 | 444 | us | 499 | 127 
2188 2000; 27.05 68.7 32.17 81.7 37.56 | 95.4 42.5 108 46.8 119 
2735 2500) 25.83 65.6 30.95 78.6 35.86 | 91.1 40.5 103 45.6 116 
( deg. yards | metres; yards metres| yards | metres; yards metres | yards | metres 
3 2,930 2,680 3,472 3,175 4,086 3,740 4,686 4,285 5,227 4,780 
5 4,357 3,980 5,397 4,935 6,320 5,780 7,097 6,490 7,857 7,185 
7 5,971 5,460 7,102 6,495 8,270 7,560 | 10,312 9,430 | 10,127 9,260 
10 8,016 7,330 9,432 8,625 | 10,853 9,925 | 11,891 | 10,885 | 13,067 | 11,950 
Range at different, 45 10,923 | 9,990 | 12,695 | 11,610 | 14,4¢1 | 13,190 | 15,674 | 14,335 | 17,070 | 15,610 
angles .. ae 2 ’ f 
20 13,263 | 12,130 | 15,352 | 14,040 | 17,308 | 15,825 | 18,840 | 17,230 | 19,688 | 18,005 
25 15,062 | 13,775 | 17,497 | 16,000 | 19,589 | 17,915 | 21,213 | 19,400 | 22,706 | 20,765 
30 16,328 | 14,930 | 19,098 | 17,465 | 21,311 | 19,490 | 23,029 | 21,060 | 24,576 | 22,475 
\ 35 17,180 | 15,710 | 20,251 | 18,520 | 22,538 | 20,610 | 24,299 | 22,220 | 25,877 | 23,665 














on page 7 ante) show different methods of mounting 
the torpedo tubes adopted by M. Canet. On small 
boats they may be fixed so that the vessel itself is 
trained towards the object aimed at. Such an 
arrangement is inadmissible in larger ships, and 
ample means have to be provided for training and 
shifting the tubes. Fig. 512 (see page 6 ante), one of 
the earliest types, shows a sort of forward pivotted 
carriage, the arrangement of which has been already 
described. The mounting shown in Fig. 523, and 
also referred to above, isa semi-fixed system. Figs. 
535 and 536 show another mode adapted either for 
large ships or for torpedo boats ; the illustrations 
refer to - last-named application. A turntable is 
fixed on the deck, and upon this the tube carriage, 
also circular, is placed. By means of gearing, the 
tube can be caused to revolve through any desired 
angle. Elevation or depression is effected by a 
toothed arc fixed to the carriage and geared with 
a pinion worked by a hand lever, the tube being 
mounted on trunnions attached to the forward part 
ot thecarriage. Figs. 537 and 538 show a method of 
forward pivotted mounting very similar to the old 
plan (Fig. 512), with the great difference, however, 
that the carriage has two tubes which are trained 
together by means of a central elevating screw 
worked by gear from the side. The tubes are 
either mounted with diverging axes, according to Mr. 
Yarrow’s plan, or parallel. Figs. 539 and 540 show 
a torpedo tube mounted on deck ; this is a muzzle 
pivotted arrangement, the forward end of the tube 
turning in a universal joint, while near the rear it 
is supported on a two-wheeled carriage on a curved 
track. The tube can be raised and lowered by 
means of the handwheel and gearing that engages 
in curved links sliding in guides on the tube, and 
bolted to the underframe. 


The torpedo firing tubes made by M. Canet have 
been approved by the French marine, the depart- 
ment having many in service; on the Terrible, 
Indomptable, Hoche, Formidable, Amiral Baudin, 
Requin, Cécile, Sfax, Audacieux, Agile, &. The 
Greek, Turkish, Roumanian, Russian, Japanese, 
Chilian, Portuguese, and Norwegian Governments 
have also adopted these tubes. We have copied from 
our contemporary, Le Genie Civil, the outline dia- 
grams illustrating the different methodsof mounting. 

The advantages claimed by M. Canet for the 
system of launching torpedoes, with which his name 
is associated, may be summarised as follows: 1. 
Ease of manceuvring and facility of bringing the 
tube into and out of firing position. 2. Convenience 
of connecting to the side of a vessel, with the 
least possible exposure to the tube and the men 
operating it. 3. The substitution of hand-firing 
for electrical firing at any moment. 4. The device 
for protecting the torpedo mechanism from injury 
from the explosion of the charge. 5. The safety 
mechanism which prevents premature firing. 

Figs. 541 and 542 show the device for training a 
torpedo gun ; the speeds of the latter, and those 
of a hostile ship, are marked on the sliding arms, 
these being so adjusted that when the object comes 
on to the sights the gun can befired. At night this 
device is provided with electrically lighted sights. 
Tables LXXVII. to LX XIX. give ballistical data 
of Canet naval guns (1889 model) of 27, 30.5, 
and 37-centimetre calibres ; these Tables bring to 
a close the long series of data relating to the Canet 
artillery manufactured at Havre. 





BautmmorE.—The ship channel at Baltimore is to be 
widened by the American Dredging Company. The cost 





of the works contemplated is estimated at 150,000/. 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


From our New York CorRESPONDENT. 


ANYTHING relating to Virginia should be in- 
teresting reading to Englishmen, for this State was 
not only settled by their ancestors and was a 
special care to all the sovereigns of England, but 
probably in its time contributed more to the 
general wealth of the Crown than any other of 
Great Britain’s colonies. Virginia was loyal to the 
Stuarts even during the rule of Cromwell, and had, 
as a reward, a ‘‘ quartering” in the royal coat of 
arms; and even to-day one may find among the 
Virginia gentlemen traces of the customs and 
manners of the old cavaliers. Genuine Virginia 
hospitality is the most thorough, the most friendly, 
and the most extended known anywhere. What 
wonder then that the Society of Mechanical En- 
gineers retains and will retain the warmest sense 
of gratitude at the treatment received at their last 
meeting held in Richmond on November 11th to 
14th last. 

The State is well named the ‘‘ Mother of Presi- 
dents,” and is rich in memories of John Smith and 
Sir Walter Raleigh in early days, of Washington, 
Jefferson, and Patrick Henry in later times, of 
General Lee, and the American Civil War of the 
last generation. The settlement of Richmond 
dates back to 1609, when a party from Jamestown 
located, what is to-day the State Capitol. After 
various Indian fights, a mill was established in 
1679, and the name of Byrd’s Warehouse was given 
to the settlement until 1742. When Richmond 
became incorporated in 1781, the city contained 300 
houses, and these were burned during a raid, but 
in 1800 it had reached the respectable population 
of 5700 people. The State Capitol was commenced 
in 1785, the corner stone being laid by Thomas 
Jefferson. 

A waterway was built around the falls of the 
James River in 1794, which developed into the 
James River and Kanawha Canal. In 18365, this 
was extended to Lynchburg, and was a great source 
of prosperity to Richmond. Railroads and canals 
were speedily built as time advanced, and in 
1850 Richmond had 25,570 people. In 1860 
this number had increased to 38,000, and then 
came our Civil War, when the city was consti- 
tuted (in 1861) the Southern capital ; the State of 
Virginia was dragged from the Union against the 
wishes of her people, and became the great battle- 

und during that prolonged struggle. The 
outherners held on to this prize till their strength 
was exhausted, their supplies gone, and their army 
of Virginia on the verge of starvation. Indeed, 
Genera] Grant’s first order after Lee’s surrender was 
for General Ingalls to send rations to the exhausted 
army. The Southern troops having fired the city 
on evacuation, some 8,000,000 dols. worth of pro- 
perty was destroyed. Yet fifteen years later, Rich- 
mond had a population of 51,000, and in 1880 
this had risen to 63,600. In 1875 the value of 
real estate, as determined by assessment, was 
29,000,000 dols., and that of personal property 
11,300,000 dols. The Government has so im- 
proved the river navigation that there were 16 ft. of 
water at the wharves, and the output from the 
manufactories was in 1880, 21,000,000 dols. Last 
year 18 ft. depth was attained in the river at 
low water, and 20 ft. is expected soon, while 22 ft. 
is to be the ultimate depth. The population is 
now about 100,000, and the assessed valuation is 
54,000,000 dols. ; on this there is a State tax of 
40 cents per 100 dols. and a city tax of 1.40 dols. on 
100 dols. 

Richmond has 724 manufactories, employing 
20,000 hands, using a capital of 13,500,000 dols., 
and showing sales of 31,000,000dols. The fact is that 
while capital has rushed from the Northern States 
to our Territories and the far west, a great field 
right at our doors has been entirely overlooked. 
No one can have the faintest idea of the resources 
of Virginia unless he has visited the State. The 
fertility of the soil is wonderful, the climate is 
excellent, while the mineral resources of the State 
are absolutely incredible, comprising coal, iron, 
copper, zinc, tin, galena, asbestos, kaolin, phos- 
phates, &. Water power is abundant, and the 
streams are clear. 

The address of welcome to the Society of 
Mechanical Engineers was delivered by the Mayor 
of Richmond, and was a ~~ model of just 
how to say the right thing. @ touched lightly on 
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LIGHT CABLE TRACTION RAILROADS IN CALIFORNIA. 
(For Description, see Page 33.) 
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Carrying Sheave 
Fig Bg 
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PASSENGER LOCOMOTIVE FOR THE NORTH LONDON RAILWAY. 
CONSTRUCTED AT THE COMPANY’S WORKS, BOW, FROM THE DESIGNS OF MR. J. C. PARK, LOCOMOTIVE SUPERINTENDENT. 
(For Description, see Page 37.) 
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the war issues and welcomed us to the new Rich- 
mond risen Phoenix-like from the ashes of the old 
city. The address had a hearty ring to it which 
showed sympathy in the subject and won its way 
to the hearts of the hearers. It met with the usual 
response, and then followed the annual address of 
the President of the Society, after which the mem- 
bers prepared themselves for a reception by the 
Governor at the State Mansion. This proved to 
be a most delightful occasion, and Governor 
M‘Kinney (not M‘Kinley) and his wife received 
the guests with true cordiality, so that our first 
impressions of Richmond were of a most pleasing 
character. 
Reports. 

The next day, November 12th, the work of the 
session commenced. The first matter was the 
report of the committee appointed to confer with 
similar committees from other societies as to the 
propriety of holding an International Congress of 
Engineers at Chicago during the Exposition of 
1893. The object aimed at is to provide a joint 
engineering head-quarters for all American and 
foreign societies and engineers, a suitable staff to 
be in charge, to give information regarding the 
Exposition and engineering works of interest out- 
side. It was estimated that this would cost about 
10,000 dols., to be met by an assessment of 1 dol. 
upon each member of all the societies. 

The Engineering Congress is to be open to en- 
gineers of all nations and is to continue six days. 
he papers are to be confined to descriptions of 
important recent inventions, methods of working, 
&c. The proceedings are to be conducted in the 
English language. The affair is to be managed by 
a permanent Board of 28 members, who are to have 
full power to represent and act for the societies. 
The societies represented are the four large Ameri- 
can societies, the Civil Engineers of Canada, and 
the 16 local societies in different cities. The report 
was accepted, 

The membership of the American Society of 
Mechanical Engineers is as follows ; 


Honorary aa bes en se ne 16 
Life ee cis 55 ve ws es 10 
Members ih bis sea ‘6 ... 1025 
Associates te “af es ree ae 52 
Juniors ... : : re wae 


The result of the election of officers was 
announced by the tellers as follows: President, 
R. W. Hunt; vice-presidents, S. W. Baldwin, 
J. F. Bankhurst and Alexander Gordon ; treasurer, 
W. H. Wiley ; managers, Andrew Fletcher, W. R. 
Warner and Coleman Sellers, Jun. 

Following this came the report of the Committee 
on the ‘‘Standard Method of Conducting Duty 
Trials of Pumping Engines,” which was presented 
at the Cincinnati meeting held in May last. The 
report proposed the use of the unit 1,000,000 heat 
units, in place of the common measure 100 lb. of 
coal, and the separate or independent testing of 
boilers and engine. They also suggested that the 
duty should always be computed from the quantity of 
heat supplied to the whole plant. Theseand theother 
points recommended by the Committee met with 
approval, and it was the united opinion of those 
who contributed to the discussion that the method 
proposed in the report was far in advance of the 
— now common. The report was accepted. 

*rofessor Denton thought this one of the best 
pieces of committee work he had ever seen, and 
others expressed similar conclusions, so it may be 
assumed that the work had been well done. 


An ENGINEERING ProsLeM AT RiIcHMOND. 


The real business of the meeting now commenced, 
and a paper by Mr. W. H. Adams, entitled, ‘‘An 
Engineering Problem at Richmond, Va.,” was read. 
This was in general a plan to utilise the water- 
power of the James River, varying from 25,000 to 
40,000 horse-power, and which is now only employed 
to the extent of 12,000 to 15,000 horse-power. 

The plan embraced a system of storage reservoirs 
located within fifty miles of Richmond. The value 
of a horse-power the author estimated at 28 dols. 
per annum, and thus he would control 1,000,000 
dols. revenue. The fall from Richmond to a point 
thirteen miles below, was 115 ft., and this was the 
estimated head. The author quoted from Mr. 
Burgeon, a celebrated engineer, who showed it 
would be quite feasible to obtain 30 ft. of water to 
the sea from Drewry’s Bluff, and at that point to 
have lock-gates and a basin and canal, as well as dry 
docks. The total cost of these was set down at 
3,245,000 dols. 








Now the writer of this admirable paper is a 
Northern man, and throughout, it constantly 
appeared how he had been impressed with the 
resources of this wonderful section of the country. 
The paper was extremely well received, as it 
deserved to be. 


Licgut CasLe Roap Construction. 


This communication, by Frank Van Vleck, came 
next. As the road in question was built in Cali- 
fornia, frost was not taken into calculation. The 
yoke used below ground is shown in Figs. 1 and 2 
eS ; 

The positions of the track rails and slot rails are 
as shown. The form of the central conduit was 
determined by the following considerations : Two 
cables must traverse the entire length of the con- 
duit ; they must not be so close together as to 
chafe each other in oscillating sideways, nor 
yet to touch the rims of the sheaves carrying 
the opposite cable ; nor, again, must they be so 
far apart as to swing against the concrete sides 
of the conduit, or so near to those sides as tu 
render difticult the passage of the grip, which must 
embrace the cable from the sides. The sizes and 
position of the sheaves carrying the cable also had 
their claims. Drainage had to be provided below 
all, in order to allow free passage of water and dirt 
below both cables and sheaves. 

By the system here employed both pulley shafts 
are brought close together, and can therefore be 
carried ina single frame (see Figs. 3, 4, and 5). This 
frame passes around and carries both pulleys. 
Having them both in the same frame, whenever 
the frame is adjusted to proper position then are 
all four bearings in correct line. This frame is 
simply passed in over the brackets attached to the 
yokes until it comes to its mid-position, when a 
depression in the frame drops over the bracket. 

The small carrying sheaves, Figs. 6 and 7, are 
10. in. in diameter with a 3-in. face, and are 
mounted on cold rolled steel shafts about 12 in. 
long. The sheaves are of cast iron. 

The form of curved yoke used is shown in Figs. 
8, 9, and 10, and was the result of much careful 
study. The frame which carries the pulley is 
attached between two brackets cast on the yoke at 
A. The grip is prevented from being drawn 
against the pulleys by the grip guard at B, against 
which the grip slides in its entire passage about the 
curve. The grip, previous to its entering the curve, 
is deflected 3 in. to the outer side, by a deflection 
made in the track slot to that amount. This 
permits the cable to run directly from the tangent 
to the first curve pulley in its own proper line, 
while the grip by this means is carried to one side 
enough to clear the pulleys, and the strain imposed 
upon the cable by this bending is taken by the 
grip guard mentioned. 

The curve pulleys are carried between each 
yoke by the special frame of wrought iron shown 
in Figs. 11 and 12. These pulleys are of cast iron 
with chilled rims, the width of rim being but 
34 in. This narrowness of rim is made possible by 
the fact that the rope is lifted but 3in. by the 
passage of the grip, and consequently after the grip 
has passed the rope falls to its mid-position on the 
sheave. Even should the rope come higher it 
could not remain above the rim of the sheave due 
to the presence of the grip guard. As these sheaves 
are so small in width it is deemed cheaper to renew 
the whole sheave when worn than to use a larger 
pulley with a renewable tyre. The diameter of the 
wheel is 224 in. on the pitch circle, thus striving to 
attain what the present best cable practice deems 
most desirable, ‘‘ as large curve pulleysas possible, 
and spaced as closely as yokes permit.” The dis- 
tance from pulley centre to pulley centre is about 
3 ft. The details for keeping the journals of these 
pulleys under a sure condition of good lubrication 
will be seen from the drawing. Above each pulley 
is placed, in the paving of the street, a manhole of 
suflicient size to permit of the removal of the pulley 
and its frame complete. 

The author very justly considers the grip the 
most important factor in cable road construction 
and economy, hence he designed his own, which is 
shown in Figs, 13 and 14 (the general view), and 
in Fig. 15, by a cross-section through the grip jaws. 

The shank plate A below the slot rail passes 
through the upper part of the grip box B and carries 
the hinge piece C. This hinge piece has hinged to 
it the two jaws J J ; these jaws constitute the vice 
for gripping the cable. The special surface which 
grasps the cable is an inserted piece, usually of 








cast steel, dovetailed in the inner side of each jaw. 
Softer metals are often employed for this purpose, 
but as the wear is so rapid and the renewals so 
frequent the expense counts up to such an item 
that it is considered as good practice to put in 
hardened jaws and assume the possibility of a 
trifling greater wear upon the cable. The pressure 
upon the jaws causing them to tighten upon the 
cable is produced by pulling upward on the outer 
side of the jaw a steel roller carried in the bottom 
of the grip box. This grip box is fastened to the 
two side shanks of the grip, and when the gripman 
pulls up his lever to the position for tightening, this 
movement causes the two side grip shanks to be 
drawn upward, thus by means of the rollers causing 
the closure of the jaws upon the cable. 

For transmission, cotton ropes were used, and the 
author defended them on the grounds that they 
made less noise and were more easy to renew than 
steel. 

The diameter of the cotton rope drum, Figs. 16 
and 17, on the engine shaft is 6 ft. 3in. The large 
drum is 25 ft. The shaft B, in which the 25 ft. 
drum is carried, projects beyond its bearings, carry- 
ing a cable sheave 12 ft. in diameter on one side 
and 16 ft. on the other. Midway between the 
engine-shaft and the large drum-shaft is placed 
shaft C carrying the cable idlers. 

The method of pulling the cables can now be de- 
scribed. The line marked ‘‘city cable” is at the right 
hand of the drawing, and its motion is in the direc- 
tion indicated by the arrow. This cable is drawn 
up on the cable sheave in its first groove, the cable 
passes but half a revolution about this sheave and 
is carried off at the top to the idler sheave on shaft 
C. The centre line of the groove in the idler 
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wheel is half the groove pitch behind the groove in 
the other sheave, as will be seen in another illus- 
tration. After passing half a revolution around 
the idler it again passes to the other sheave. This 
constitutes one wrap, and on roads performing 
ordinary service from three to four wraps are con- 
sidered necessary. After the last wrap the cable 
passes to the tension carriage, and thence is returned 
to the road. The city cable, it will be noticed, is 
wound about sheaves which are 12 ft. in diameter, 
the speed of the engines being so proportioned as 
to give this cable the uniform speed of eight miles 
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PASSENGER LOCOMOTIVE FO 4H) 
CONSTRUCTED AT THE COMPANY’S WORKS, BOW, FROM IGNS 
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per hour. The “suburban cable ” on the other side 
of the foundation, passes to sheaves on the same 
shafts which are 16 ft. in diameter. Thus withthe 
same shaft and engine speed it will be observed 
that a speed of 12 miles per hour is given to the 
cable. The method of building up the 25 ft. 
drum is shown in Fig. 18. By grooving out the 
backs of the segments to correspond to the 
ridges formed by the rope grooves on the front, 
the author claimed a saving of material. Figs. 19 
and 20 show the form and angle of the cotton 
rope grooves, and Figs. 21 and 22, the form of 
grooves carrying the cable. The extra groove in 
the driving sheave is necessitated by having the 
cable touch it in the last groove before passing the 
tension carriage. The driven sheave is termed an 
idler, but this is a misnomer, for two cotton ropes 
pass from the driving sheave directly to the driven 
sheave, and as the latter is one-fourth of an inch 
smaller than the former, the cotton rope has 
a tendency to hurry the driven sheave more 
than it would do if the diameters were equal ; and 
as the diameters of the cable grooves are equal 
this tendency amounts to a pull upon the cable, 
hence the idler is caused to perform a certain appre- 
ciable work. This ingenious method of utilising 
the idler for work was first introduced in the Los 
Angelos Cable Railroad systems, and was originated 
by Mr. W. R. Eckart, of San Francisco (member 
of the Society). 

The tension carriages, or the devices for taking 
the slack from the cable, present some novel 
features. These tension carriages may be classed 
in three groups. The first and oldest form, and the 
one now considered most unsatisfactory, was an 
arrangement whereby the tension carriage, carry- 
ing its own or added weight, hung in a loop of the 
cable, so that its movements took place in an’ in- 
clined plane. The second class of tension devices 
consists of the carriage placed in the loop, but 
travelling on a horizontal tramway, the weight, 
hanging in a pit, being attached to the carriage by 
cables or chains ; the great disadvantage of both of 
these systems being that should the cable suddenly 
give way (which isa rare but still possible occur- 
rence), the weight and carriage instantly rush to 
the end of their respective ways to their own 
demolition. 

The third class of tension device consists of a 
double carriage, one moving upon the other. The 
upper carriage holds the cable sheave. The weight 
is attached by chain to this carriage, but this chain 
passes over pulleys on the under carriage. The 
weight is therefore carried by the carriages them- 
selves. Usually this weight hangs suspended under 
the carriage, while the carriage itself travels along 
a runway or trestle. In the San Diego pattern, 
which is adapted from the last form, the weight 
hangs within the under carriage ; thus the tension 
carriage-way need only be an ordinary track laid 
upon the surface of the floor or ground. 

(Zo be continued.) 





PASSENGER LOCOMOTIVE FOR THE 
NORTH LONDON RAILWAY. 

On our two-page plate, and on page 35, we give 
this week engravings showing the general arrange- 
ment of one of a class of outside cylinder side-tank 
locomotives designed by Mr. J. C. Park, M.I.C.E., 
for the North London line, and constructed at the 
company’s works, Bow-road, London, E. In many 
of its details this engine resembles the tank goods 
locomotive for the same line described in our 
issue of October 3 last, but being intended for 
passenger traffic, has larger driving wheels (5 ft. 5 in. 
in diameter), and the speed at which it is intended to 
run being higher, a bogie has been fitted in front, to 
ease the engine in rounding the numerous curves on 
thisline. The boiler is of steel, with a copper firebox 
and steel tubes. The stay bolts are also steel, and of 
the special type illustrated in our notice of the goods 
engine already referred to. 

he general design and construction of this engine 
are so clearly shown by our engravings that no detailed 
description will be necessary, and we need merely add 
that the type is one which has done excellent service 
and has been found well suited to the requirements of 


the traffic. The following are the principal dimensions 

of the engine : 

Cylinders : ft. in. 
Diameter 1 56 
Stroke... a 2 0 
Length of ports : 1 23 
Width of steam ports 0 if 

vs exhaust ports : 0 3 
Centre to centre of cylinders _... 6 1 
= me valve spindles 2 9; 


Centre line of cylinder to valve fac 
Diameter of piston-rods_ ... a 


Motion: 
Lap of valves 
ead ... os a ey 
Maximum travel of valves 
Throw of eccentrics xi : 
Diameter of eccentric sheaves... 
Length of crosshead slide-block 


Wheels : 
Bogie wheels, diameter on tread (cast 
steel) it a ea de 
Driving and trailing wheels 
Thickness of tyres ... ie 


Width... , ee os Ae was 
Diameter of crankpins for coupling-rods 
Length 9 9 i 
Diameter as %,  connecting-rod 
Length ” ” ” 


Axles (Steel). Bogie: 
Diameter of wheel seat 
Length ” 99 
Diameter of journals 
Length ” ” 
Diameter at centre ... 
Centres of bearings... 


Axles (Stecl). Driving and Trailing : 
Diameter of wheel seat vita 
Length ie 
Diameter of bearings 
Length ,, ot 
Diameter at centre ... 

Centres of bearings ... 


Frames (Steel) : 

From front end to centre of bogie as 
», _ centre of bogie to centre of driving 
axle ... i od ais faa ; 

From centre of driving axle to centre of 
trailing axle fs an = oe 

From centre of trailing axle to back end 
offrames ... re - asa 

Total length of frames 

Distance apart of frames ... 

Thickness _... » m Pe 

Total length of engine over buffers 

Width over footplating a 


Boiler (Steel): 
Height of centre from rails 
Length of barrel _... a 
5, between tubeplates 
» over all és ces 
Diameter of barrel (inside) 
Thickness of plates... ead Se, 
aa »» smokebox tubeplate 


Firebox Casing (Steel) : 

uength outside Ra Pe 
Breadth outside at bottom i 
Depth below centre line of boiler 
Thickness of plates ... im 
Centres of stays (steel) 
Diameter ,, 
Pitch of rivets ak 
Diameter of rivets .. 


Firebox (Copper) : : 
Length at bottom (inside)... 


” 


” top 
Breadth at bottom _,, 


‘a top - 
Depth (inside) ne wis Sy fia 
Centre of boiler to top of box (inside) ... 
Thickness of plates ... aa ee a 

ee tubeplate at top 
bottom 


2? 


” ” 


Tubes (Steel) : 


Number oF ee .. «6S 
Diameter outside me =e a3 
Thickness No. 13 B. W.G. 


Diameter of blast pipe at top 
Height of chimney from rail 


Tanks: 


Contents of two tanks 850 gals. 


Heating Surface : 
Tubes (186) 
Firebox 


Total 
Grate area... eae 
Flue’ ,, (186 tubes) 
Chimney area axe ais ves aoe 
Ratio of sectional area of chimney to 
grate area 
ue area through tubes to grate 
area... eg oad ese re BS 


Weight of Engine in Working Order : 


Bogie ... 
Driving 16 
Trailing 16 
Total 46 
Feed Apparatus : 


Two No. 8 Gresham’s automatic restarting 





injectors placed on top of tank. 
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sq. ft. 
860.0 
91.0 





951.0 
16.62 
2.16 
1.31 


1 : 12.69 


Ratio of grate surface to heating surface 1: 57.2 
” 


1: 7.69 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The South Yorkshire Contracts for Steam Coal.—The 
contracts for hard coal for locomotive purposes, which 
have come into operation with the new year, are, taken as 
a whole, 6d. per ton less money than those entered upon 
in 1890. The sudden call by which the North-Eastern 
Railway Company on the day after Christmas Day suc- 
ceeded in breaking down the agreement of the South 
Yorkshire coalowners, and so placing their contracts at 
10s. per ton, whilst the tendered price had been 10s. 6d. 
per ton, led, as was anticipated, to a general acceptance 
of the lower figure, so that all the contracts were placed 
in a very short time. It is stated that the current tenders 
for house coal are also at slightly lower rates than pre- 
vailed in 1890, generally about 2d. per ton less money 
having been accepted. It is anticipated that some of the 
thin seam coals, now being increasingly worked in the 
district, are likely to take the place of the thick seam sup- 
ea for some purposes, as they can be had at something 
ike a shilling per ton less money. 


The Injurious Effect of the M‘Kinlcy Tarif’ on Shef- 
field Trade. —Mr. Benjamin Folsom, United States 
Consul, has published statistics showing the value of steel 
and cutlery exported from Sheffield to America durin 
the past quarter, together with the value of the tota 
exports to that country from the Sheffield district. The 
American year for consular purposes ends in September. 
From 1880 until 1885 the value of Sheffield exports to the 
States diminished at an alarming rate, but in the latter 
year an improvement commenced. In 1887 the total was 
$46,723/., and in 1888 and 1889 the exports gradually fell 
away. For the year ended last September the total is 
691,3411., being the highest amount, with the exception of 
1887, since the year 1883. Dealing with the year 1890 
from January to December, the total is considerably less 
than for the twelve months ended September. This is 
owing to a great decline in the cutlery exports since the 
M‘Kinley Act came into operation. For the last quarter 
the value of cutlery sent to the United States has been 
only 28,178/., against 74,970/. in the preceding quarter, 
and against 62,350/. in the corresponding quarter of 1889. 
This shows a decrease of something like 60 per cent. 
The injurious results of an increased tariff have therefore 
speedily manifested themselves. 


Yorkshire Miners’ Association.—A three days’ sitting of 
the Council of the Yorkshire Miners’ Association, held at 
Barnsley, has been brought to a close. Mr. E. Cowey, 
Mr. B. Pickard, M.P., Mr. Firth, and Mr. Parrott were 
in attendance. Delegates were appointed to represent 
the association at the International Congress, to be held 
at Paris, as arranged between the English and Continental 
miners’ representatives. The council appointed Messrs. 
Cowey, Parrott, Wordsworth, Murray, and F. Hall to 
attend the National Conference of Miners to be held at 
Birmingham this week. The question of appointin 
representatives to attend the conference between as 
owners and miners’ representatives, to be held at the 
Westminster Palace Hotel, London, on January 21, on 
the eight hours’ question, was decided, and Messrs, 
Cowey, Parrott, Murray, and Wordsworth were ap- 
pointed. The council dealt with several cases where the 
men were asking to be allowed to give in their notices 
owing to existing grievances which they cannot get 
remedied. It was resolved, if the men fail to make amic- 
able arrangements with their employers, that the men be 
allowed to appeal to the district as to giving in their 
notices, 


South Yorksire Coal Trade.—There is very little to be 
said of the condition of the coal trade of this district, 
inasmuch as there has been very little trade done in the 
past week. Some collieries have hardly made a start, 
whilst others have worked with much less than their usual 
complement of men. There was good inquiry for all 
classes of fuel with an upward tendency in household 
qualities of coal, but no general advance was made. The 
new contracts for steam coal having been made at 10s. 
per ton, the effect of the change will be to lower prices 
allround. Some contracts for household qualities of coal 
have already been made at slightly lower prices, and it 
seems likely that on all large contracts easier terms will 
be obtained. 


The Sheffield Canal Scheme and the Aire and Calder 
Navigation.—The proprietors of the Aire and Calder 
Navigation Company sat for four hours on Monday to 
consider the provisions of a Bill in which the company is 
about to ask Parliament for leave to construct a canal to 
connect the projected South Yorkshire Canal with their 
navigation system. The enterprise is of great importance 
to the two companies, for by establishing a connection 
between the two systems it would afford Sheffield 
much closer touch with Goole and the seaboard than it 
now enjoys. The scheme met with the approval of the 
Aire and Calder proprietors, who authorised the usual 
steps to be taken for securing the sanction of Parliament. 








Tue InstituTE or Patent AGENTS.—At the second 
final qualifying examination held by the Institute of 
Patent Agents in accordance with the Register of Patent 
Agents’ Rules, 1889, and the regulations made thereunder 
by the Institute and approved by the Board of Trade, of 
persons desirous of obtaining certificates entitling them 
to be registered as patent agents, the following candi- 
dates were successful: Mr. William Percy Carpmael, of 
London; Mr. Howard Chestham. of Manchester; Mr, 
Richard Core Gardner, of London; and Mr. George 
William Johnson, of London. 
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DREDGER FOR THE EXCAVATION OF GOLD-BEARING RIVER BEDS, &c. 
CONSTRUCTED BY MESSRS. E. F. LACOUR AND THOMAS FIGEE, ENGINEERS, HAARLEM, HOLLAND. 
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WE illustrate on the present and opposite pages a 
dredger, which has been constructed by Messrs. K. F. 
Lacour and Thomas Figee, of Haarlem, for the exca- 
vation of gold-bearing soil in the River Orba, near 
Alexandria, Piedmont, and which is of interest as a 
step in the direction of dealing on a large scale, and at 
low cost, with alluvial deposits containing but a small 
percentage of gold, and which, therefore, could not be 
economically treated in the ordinary way. The 
machine comprises not only a dredger, but also washing 
plant for concentrating the dredged material, and at 
once getting rid of the bulk of the débris. 

Referring to the longitudinal section and plan, 
Figs. 1 and 2, and to the two transverse sections, 
Figs. 4 and 5, it will be seen that the whole plant is 
mounted on a flat-bottomed barge of shallow 
draught, which, in addition to affording cabin accom- 
modation for the crew, also contains a laboratory and 
cabin for the metallurgists in charge. The dredging 
apparatus is of the ordinary bucket and ladder type, 
and requires no special description ; it is driven by an 
independent engine, and its arrangement will be at 
once understood on reference to the views above 
referred to, 

The dredged material is delivered by the buckets 
on to the screens at B, the frame B, which has a 
jigging motion imparted to it, containing three screens 
of different degrees of fineness, placed one above the 
other. Thus the top screen is a strong one, having 
meshes 1.6 in. square, which receive the shock of the 
material falling from the buckets, while the second and 
third screens have meshes 0.4 in. and 0.16 in. square 
respectively, the latter screen being of steel wire 
gauze, 

Above the screens is a water-trough A, which re- 


ceives the water from a centrifugal pump capable of | 


delivering 154,000 gallons per hour and driven by an 
independent engine. The bottom of the water-t rough 
is t ge-coraaap all over with holes} in. in diameter, 
and through these the water falls in a shower on to the 
materials on the screens. By the action of the screens 





about four-fifths of the dredged material is separated 
from the rest, and passed on to the inclined pipe E, 
through which it flows mixed with water to be again 
deposited in the river bed a sufficient distance in the 
rear of the dredger. The screens are also provided 
with a special arrangement which prevents any large 
pieces of gold from passing off to waste with the 
lighter débris, 

By the arrangements just described about four-fifths 
of the dredged material are, as we have already stated, at 
once got rid of, the remaining fifth passes through the 
finest screen and falls into the hopper C. At the bottom 
of this hopper is a distributing apparatus, which mixes 
up the sand and water and causes a steady stream of 
the mixture to fall through the discharge opening in the 
bottom on to the sluice D. This sluice is a kind of 
shallow canal 82 ft. long by 9 ft. 10 in. wide, the 
bottom being crossed by grooves or flutings, and it is 
supported by an iron frame at the stern of the vessel, 
the support being hinged in two directions, so that the 
level of the sluice can be adjusted either laterally or 
longitudinally. The former adjustment is necessary 
to counteract any list or cant which the vessel ma 
have to port or starboard, which cant, if uncorrected, 
would interfere with the maintenance of a uniform 
depth of flow over the whole width of the sluice, a 
uniformity which is essential to its proper working. 
The lateral adjustment of level is effected by screws, 
while longitudinally the inclination of the sluice is 
regulated by a chain led from a winch placed on the 
deck, as shown in Fig. 1. The sluice can, when re- 
quired, be inclined so that its inboard end is the lower 
of the two, as shown by dotted lines; the use of this 
we shall explain presently. 

Referring to Fig. 1, it will be seen that over the 
| upper half of the length of the sluice there extends a 
'shaft; this shaft carries eccentrics which impart 
/motion toa series of distributing rakes, these rakes 
| acting on the mixture of sand and water as it flows 

over the sluice. The teeth of these rakes also retard 
| the flow of the water, the effect being that the heavy gold 
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settles down in the grooves while the sand passes off 
with the water over the tail of the sluice. ‘The rakes 
also, practically covering as they do the upper half of 
the sluice, serve to protect the deposited gold. 

When a sufficient quantity of gold, or gold-bearing 
sand, has been collected in this way, the dredging is 
stopped, the sluice altered into the position shown 
by the dotted lines, the rakes are lifted, and the 
material deposited in the flutings is raked out and 
washed down a pipe into the laboratory for subse- 
quent treatment. After working for some five days 
with a dredger of this class, raising about 1500 tons of 
stuff per day, it is found that the concentrated gold- 
bearing material taken off from the sluice into the 
laboratory amounts to but about 4 cubic yards. Alto- 
gether the machine is one which has been well de- 
signed to carry out a large part of the work of con- 
centrating alluvial gold-bearing material with a 
minimum amount of manual labour, 





SOME RECENT FAST PADDLE STEAMERS. 

Tue illustration on page 42 represents a type of com- 
pound surface-condensing engine designed and con- 
structed by Messrs. Denny, of Dumbarton, for paddle 
steamers built bytheir firm. Many of these vessels have 
attained remarkable results in respect of speed, rela- 
tive to power developed, consequent not only on the 
general efficiency of the engine, but also on the excep- 
tionally fine model of the steamers and the design of the 
— The performances of the Princesse Henriette, 

rincesse Josephine, Princess Victoria, Duchess of 
Hamilton, and Clacton Belle have placed Messrs, 
Denny in a foremost position as builders of paddle 
steamers. They have always been noted for the pro- 
duction of this type of craft. As early as 1814, the 
first William Denny built the Trusty, of 88 tons ; 
she was the fifth Clyde steamer, plied for thirty-three 
years as a steamer, and did other seven years’ service 
as aschooner. In the same year the hasieey, of 38 
tons, sailed from Dumbarton and was the first steamer 
running on the Thames; the Highland Chieftain, 
built in 1817, and of 85 tons, was the first West High- 
land trader; while the pioneer steamer in the now 
extensive service from Glasgow to Belfast, was the 
Rob Roy, of 87 tons, and subsequently, as the Duc 
d’Orleans, she inaugurated the Calais and Dover trade, 
Mr. David Napier, also a Dumbarton man, and a for- 
bear of the famous Napiers, engined this vessel, the 
horse-power being thirty. ‘The first vessel that traded 
to the West Indies, too, was built by the Dennys. 
Dumbarton, therefore, may be said to have helped 
to nurture the shipbuilding industry, and it is not 
surprising that it should still occupy a leading posi- 
tion. Our purpose, however, is not to review the 
past, but to deal with the present and, inferentially, 
with the future. 

In referring to the fast steamers named it may be 
well in the first place to give the leading details of 
each vessel, and these we present on the next page, in 
tabular form, as furnished to us by the firm. 

The first two vessels were built for the Belgian 
Government’s mail and nger service between 
Dover and Ostend, and the depth of water on the bar 
at the last-named harbour being limited, the draught 
of the vessel had to be minimised. The vessels are 
two-bowed, with a large area rudder inside each stem. 
The Princess Victoria has been maintaining a fast 
double daylight service between Larne and Stranraer 
and the speed and regularity of steaming have sug- 
gested the idea of sending some of the mails between 
Belfast and England by that route. Harbour considera- 
tions limited the length of the vessel. This steamer 
is arranged with a rudder inside the stem to increase 
maneuvring power. The Duchess of Hamilton trades 
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Dimensions, &c., or Fast Pappie STkAMERS Burtt AND Enaingp By Messrs, Denny, DumBarton, N.B, 











—- — 
aaa | 7 pee re » |“ Princess Victoria.” BE sr rae of ** Clacton Belle.” 
Ship. 
Length a 300 ft. 280 ft. 250 ft. 246 ft. 
Breadth 38 ,, 35 ft. 6 in. 3D: os 26 ft. 6 in. 
Depth 13 ft. 6 in. 14 ft. 10 ft. 6 in. 10 ft. 
Engines, 
T § Two crank Two-crank Two-crank Two crank 
ype <s = {) compound diagonal | compound diagonal | compound diagonal | compound diagonal 
Diameter of cylinders... 59 in. and 104 in, 51 in, and 90 in, 344 in. and 60 in. | 28 in. and 50 in. 
Length of stroke ... he 6 ft. 5 ft. 6in. , 5 ft. 5 ft. 
Boilers, : . 
at Admiralty Return tube ear wail hing 
umber 6 4 § 
Pressure 120 lb. 115 |b, 115 lb. 115 lb. 
Trial, 
When . ee June 7, 1888 April 19, 1890. May 28, 1890 May 2, 1890 
*Cloch and Cumbrae, |*Clochand Cumbrae,)*Cloch and Cumbrae} Measured mile 
Whe f ’ 
sited V four runs two runs two runs two runs 
Speed (mean) 21.28 knots 19.77 knots 18 09 knots 17.07 knots 

















between the Ayrshire coast and the Island of Arran in 
the Frith of Clyde; while the Clacton Belle is engaged 
on the River dl between London and Clacton-on- 
Sea. It isnoteworthy that the vessels have connection 
with four different countries, They are all fitted up 
in that artistic manner which is characteristic of Messrs. 
Denny’s vessels, and as in our previous general de- 
scriptions of these vessels we referred to this feature 
of their equipment,* we will confine ourselves now to 
those points of design in hull and engine which mark 
the vessels out as distinctive from other craft, 

We have already adverted to the circumstance that 
several of the Channel ports require vessels trading to 
them to be of limited length and light draught, and 
in such cases a good beam was necessary for stability 
as well us to admit of those extensive deck saloons 
now desiderated in passenger steamers. To secure 
high speed where there was great beam meant addi- 
tional power, and this again added materially to the 
coal consumption. Restricted conditions as to dimen- 
sions therefore made high speed difficult to obtain ; 
but as a result of a long series of careful experiments 
in their tank, Messrs. Denny have solved the problem, 
and have succeeded in fulfilling their guarantees 
in producing a model to meet the demands as to dimen- 
sions and at the same time to so reduce to a minimum 
the resistance of the hull, as to secure the high speed 
with a saving of power and of fuel. The proportion of 
length to beam in paddle steamers has hitherto seldom 
been less than 8} of length to 1 of beam ; the general 
proportion one might say is 9 to 1. In the Belgian 
steamers and the Princess Victoria there is 1 of 
beam to 7.85 of length, while in the Duchess of 
Hamilton, a vessel which trades on the Clyde, and 
in whose case the restrictions as to dimensions 
were not so stringent, the proportion of length to 
beam is 8.33 to 1. In the case of the Clacton Belle, 
on the other hand, the design had to be made so that 
the vessel could passunder London Bridge, and thus the 
beam and draught had to be less than might otherwise 
have been adopted. The proportion of length to 
beam in her case is 9.3 tol. It is worth mentioning 
by way of comparison that the Calais and Dover 
steamer Empress has 9.3 ft. of length to 1 ft. of beam, 
the Calais-Douvres 8.9 to 1, the Victoria 8.53 to 1 ; the 
Liverpool steamers Princess of Wales and Victoria 
and the Newhaven and Dieppe steamers Paris and 
Rouen 8.6 to 1. The Belfast steamer Adder 8.8 to 
1. It will therefore be seen that the Messrs, Denny 
have made a departure fro1a the other leading builders 
of paddle steamers, and in consideration of the benefits 
of increased beam in the augmentation of stability, they 
have rendered a service to marine practice. One or 
two of the vessels had a difficulty in getting into the 
largest graving dock on the Clyde, which would indi- 
cate that there may be a limit to beam. As regards 
the proportion of length to depth, it may be said that 
in the Belgian steamers it is 22.4 to 1, Princess Vic- 
toria 20 to 1, Duchess of Hamilton 23.7 to 1, and 
Clacton Belle 24.6 to 1. 

The engines of all the steamers are alike, except, 
of course, in size. The illustration given on page 
42 is from a photograph of the set made for the 
Princesse Josephine, taken while they were lying in 
Messrs. Denny’s engine works. They are compactl 
arranged, the levers for controlling the working are all 
within arm reach of the engineer, and the whole of the 
engine may be taken in at a glance from the starting 
platform. For the power developed the engines are 
comparatively light, steel, with this end in view, having 
been adopted wherever practicable. The frames, bed- 
plates, main bearing caps and bushes, pump levers, 





* See ENGINKERING, vol. xlvi., page 146, and vol. 1, 
page 42, : 





* The distance between the Cloch and Cumbrae Lights, is 13% nautical miles, 


paddle centres, pistons and cylinder covers are all of 
cast steel ; the shafts, guide columns, paddle arms, 
brackets and rings, connecting and piston-rods, valve 
and pump gear, &c., are of forged ingot steel ; the con- 
denser shell is of plate steel; and the sea chests, stop 
and safety valve chests, air pumps, condenser doors, 
&c., are of brass. The cylinders are placed side by 
side and work a two-throw crankshaft. The vaives 
are placed diagonally, that on the high-pressure 
cylinder being of the piston type and the low-pressure 
valve of the common slide type. This arrangement of 
valves, in lieu of placing them to the side of the 
cylinder, greatly economised the thwartship space. It 
necessitates a special valve gearing, which Mr. Walter 
Brock, of the engineers’ firm, has specially designed. 

This valve gearing, clearly shown on our engraving, 
is a modification te gear not infrequently to be met 
with in locomotives on the Continent. Only one 
eccentric is used, giving motion to a rocking quadrant. 
What may be called a floating lever is attached at one 
point to the valve spindle, and at another to the end 
of a rod from the sliding block in the quadrant. The 
distance between these two points, taken in conjunc- 
tion with the length of the lever, and the motion im- 
parted to its end by a rod from the piston rod crosshead, 
is so proportioned as to give the necessary ‘‘ lead” 
to the valve, the total travel being derived from a 
combination of this motion with that derived from the 
eccentric. 


unusually high pressure, for compound engines, of from 
115 lb. to 120 lb. to the square inch, the air being 
supplied by Brotherhood’s three-cylinder noiseless 
fans. The circulating water is supplied by Gwynne’s 
and by Drysdale’s centrifugal circulating pumps, the 
fan cases of which are of brass. The boiler feeding i 
four of the steamers is done by Weir’s independent 
pumps through their combination check valves, which 
dispenses with surface and blow-off cocks and pipes, 
and which are used for circulating the water in the 
boilers while raising steam. This arrangement further 
saves weight. Weir’s distiller is fitted to all the 
steamers, except the Duchess of Hamilton, where a 
Raynor’s distiller is in use; Walker’s feedheater is 
fitted to the Clacton Belle. 

The results of the speed trials of the vessels are given 
in the tabular statement, and it only remains to be 
added that these results have been maintained pretty 
consistently by the steamers in their regular steaming. 





BOILER EXPLOSIONS AT LIVERPOOL, 
WELLINGTON, AND WEST BUTTERWICK. 

Tue following particulars of three ‘‘ formal investiga- 
tions,” recently conducted by order of the Board of Trade, 
with regard to the cause of boiler explosions at Liverpool, 
Wellington, and West Butterwick, will no doubt be of 
interest to our readers. In each case, Mr. Howard 
Smith, barrister, was the presiding Commissioner, and 
was assisted by Mr. Wm. C. Laing, consulting engineer, 
Liverpool, while Mr. K. E. K. Gough represented the 
Board of Trade. 

The first of these investigations was held at Liverpool 
and occupied two days. The explosion occurred at the 
iron foundry of Messrs. O. and D. Williams, Taylor- 
street, on the morning of Tuesday, November 11. The 
boiler, which was used for driving a mortar mill in con- 
nection with the foundry, was of the vertical internally 
fired class, 7 ft. 6 in. in height, 4 ft. 3in. in diameter in 
the shell, and 3 ft. 6 in. in the firebox, made of plates 
§ in. thick, single-rivetted throughout, and fitted with a 
safety valve, 2 in. in diameter, loaded by a lever anda 
Salter’s spring balance, supposed to blow off at 45 Ib. 

When the explosion occu the firebox was com- 
pletely collapsed and rent about midway, the crown of 
the box being also collapsed and torn away all round at 


The boilers are worked under forced draught at the | 45 jp 


several houses to a distance of 70 yards, alighting on the 
roof of a cottage, where it remained embedded in the 
party wall between the two rooms. The roof was par- 
tially crushed in and a large amount of débris shot into 
a bedroom in which were a woman and a child; the 
woman was bruised and sustained a severe shock to the 
system, while the fireman, who was near the boiler at 
the time, was also cut and scalded. 

The cause of the explosion was excessive pressure, due 
to the safety valve failing to act owing to the spindle 
being rusted fast in the bonnet. The spindle was of iron 
and was a good fit in the hole inthe bonnet. It was 
quite fast, and after the explosion a hammer had to be 
used to knock it out. The explosion would have been 
prevented had even ordinary care been exercised. 

From Mr. Gough’s opening statement it appeared that 
the boiler was made in 1876 by a local firm, and came 
into the possession of Messrs. Williams in 1884, at which 
time one of the owners made a full examination of the 
boiler and the mortar mill. The working pressure was 
then 30 lb., and the valve blew at 45 1b. In March last 
Mr. Williams gave instructions to a man named Draper, 
an engineer in his employ, to give the boiler a thorough 
overhauling, which he dia, in conjunction with R. H. 

berts, foreman engineer. Mr. Williams examined the 
boiler himself in May, and found it to be in good order. 
He relied, however, upon Draper to look after the fittings 
and general condition. Up to June this year the boiler 
and mortar mill were used pretty regularly, but since 
that date they had been lying idle. On the morning of 
November 11 the engineman lit the fire, and at break- 
fast time the gauge registered between 20 1b. and 30 lb. 
At half-past eight he returned, and the boiler shortly 
afterwards burst with the results narrated. 

Mr. O. Williams was the first witness called, and de- 

posed to the purchase of the boiler, its condition, and 
other matters. He last saw the safety valve blowing off 
in June at 43 lb. His opinion was that the boiler had 
been short of water and that this caused the explosion. 
Everybody knew that a boiler never exploded below the 
water-line, and as this boiler had burst near the bottom 
the cause must have been deficiency of water. He pro- 
duced the blow-out tap, which he stated had been found 
after the explosion to be slightly open. The water must 
have been blown away while the attendant was at break- 
fast. Draper and Roberts were the men who were respon- 
sible for looking after the boiler and its fittings. 
Mr. David Henry Holman, engineer-surveyor to the 
Board of Trade, presented a report on his examination of 
the boiler. He attributed the ioe 9 gy to excessive pres- 
sure, as the safety valve was perfectly fast with rust and 
dirt, and in the presence of the Commissioners he had it 
knocked loose with a hammer. The boiler itself he should 
consider would be quite safe at a pressure of 60 Ib., as it 
was in good condition. 

Benjamin Draper, engineer in Messrs. Williams’ em- 
ploy, gave evidence, and said he considered that two 
other men, Davies and Lee, should have looked after the 
boiler, as he himself was only there to do repairs or give 
advice when required. When he examined the valve in 
March last, it was perfectly free and in good order. From 
the condition of the boiler he thought the explosion was 
due to want of water. The valve had always blown off at 


lb. 

Edward Davies, platelayer, who had had charge of the 
boiler at various times, stated that on the day of the ex- 
plosion John Levett was in entire charge. Seeing that 
the boiler had not been used for some time, he warned him 
to see that all was right. After the explosion Levett said 


in | he was sure there was about an inch of water in the gauge 


glass. Witness did not see a drop of water in the yard 
after the explosion. 

Robert H. Roberts, foreman engineer, thought the ex- 
plosion was due to want of water. 

John Levett, the man who lit the fire on the morning 


‘of the explosion, and who still showed signs of the in- 


juries he had received, said the safety valve used to work 
satisfactorily. The gauge registered about 40 lb. when 
the boiler burst. The previous my he blew off all the 
water, and then refilled the boiler half way up the gauge 
glass. On the morning of the explosion he lit the fire at 
seven o’clock, and when he went to breakfast at eight 
o’clock there was no steam showing on the pressure gauge. 
He left the furnace door open, and when he came back 
there was a pressure of 30 lb. and the water gauge glass 
was filled half way up. He then started the engine, but 
seeing that there was too much water in the mortar mill 
he stopped it and the explosion occurred. Water was not 
coming from the blow-off tap before the explosion, nor 
was steam blowing off at the safety valve. He did not 
test the valve that morning. He told Lee, the foreman 

the previous day that he was going to light the fire, and 
the reply was ‘‘all right.” 

Robert Lee, the foreman, contradicted the last witness, 
and stated he had forbidden Levett to use the boiler 
several days before the explosion. 

Hugh Davies, a labourer at the foundry, deposed to 
hearing steam escaping just prior to the explosion, but 
could not say where it was coming from. 

Mr. James Ramsay, senior engineer surveyor to the 
Board of Trade, gave evidence to the effect that he had 
examined the exploded boiler, and found that there was 
no sign of overheating through shortness of water, and 
that the explosion was not due tothat cause. He referred 
to the experiments with red-hot furnace crowns, con- 
ducted by the Manchester Steam Users’ Association, a 
summary of which appeared in ENGINEERING of October 3 
last (vide page 400), and stated that those experiments 
showed that the introduction of cold water on to red-hot 
plates would not result in the boiler being instantaneously 
blown up, as Mr. Williams, the owner of the exploded 
boiler, suggested had been the case. Heagreed with Mr. 
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ressure, on account of the defective condition of the 
safety valve. He could not say how much pressure 
would have been required to lift the valve, but it certainly 
would be more than was necessary to collapse the firebox, 
which he put down roughly as being worth a maximum 
pressure of 120 lb. The blow-out tap was found slightly 
open, but this might have been the effect of the explosion. 

At the conclusion of the evidence, Mr. Mulholland, 
barrister, addressed the Court on behalf of Messrs. O. 
and D. Williams, and called attention to the fact that 
the boiler was a good one when purchased, and had been 
well looked after when in use up to June last. On the 
day of the explosion the attendant was acting contrary 
to the orders of his foreman, who had told him not to 
use the boiler in question, but another. Levett, how- 
ever, with a view to saving himself a little extra trouble, 
disobeyed the instruction. He (the learned counsel) dis- 
claimed all responsibility on the part of Messrs. Williams 
for the carelessness of any man who was really able and 
competent to fulfil the duties entrusted to him. Every 
reasonable precaution had been taken by his clients, and 
he contended that the evidence went to show that there 
was no such accumulation of pressure as would be neces- 
sary to collapse the firebox without overheating. 

Mr. Gough having, on behalf of the Board of Trade, 
briefly replied, Mr. Smith gave judgment. The Com- 
missioners having, he said, seen the boiler for themselves, 
and heard the evidence, were convinced that the explosion 
was due to excessive pressure. The boiler generally was 
in good condition, but the safety valve was inoperative, 
thus causing the steam to accumulate. The fact that the 
boiler was blown 70 yards through the air was ample 
evidence that there was a great pressure of steam. the 
Commissioners were of opinion that Draper, who was 
supposed to have oversight of the boiler and _its fittings, 
was to blame for the explosion. They considered that 
when looking at the fittings in March last he had not 
examined the safety valve spindle at all, nor had he done 
so since that time. If, however, he was only engaged to 
make repairs or give advice, as he stated, and not to look 
after the mountings except when specifically instructed, 
there would be that question to consider. Levett, the 
attendant, was also to blame for neglecting to test the 
safety valve in order to ascertain that it was in good con- 
dition, although he had been cautioned and his attention 
drawn to the fact that the boiler had been standing idle 
for some months. Mr. O. Williams himself could not 
escape blame either for his own default in not telling 
Draper specially to see to the boiler, or for not seeing 
that Draper looked after it if he was supposed to do so. 
The foreman also must have known that Levett was 
going to work the boiler. Mr. Williams did not appear 
to have taken all reasonable precautions to see that the 
boiler was being worked under safe conditions, and he was 
to blame for that neglect. 

On this judgment Mr. Gough applied that part of the 
costs of the investigation should be paid by Mr. Williams 
and Draper. 

Mr. Mulholland, on being asked if he had anything to 
say on the question of costs, replied that as the judgment 
was based upon the utter disbelief of all the witnesses 
called for Messrs. Williams, he did not see what use there 
would be in saying i further. — 

The Court ordered that Mr. O. Williams should pay the 
sum of 40/. to the Board of Trade. 

The second formal investigation was held at Wellington, 
and related to an explosion which occurred on Monday, 
November 10, at the works of the Haybridge Iron Com- 


any. 
. The boiler was of the double-flued type, fired by the 
waste gases from two or furnaces, and was made 
about the year 1876. It measured 18 ft. 4in. in length, 
7 ft. Gin. in diameter in the shell, and 2 ft. 6 in. in the 
flue tubes, and was double rivetted at the longitudinal 
seams, the plates being } in. thick in the shell and 7% in. 
in the tubes. The flue tubes were made of five rings with 
two plates in each ring, lap-jointed and single-rivetted. 
The working pressure was 55 1b. on the square inch. 

The right-hand flue tube collapsed from end to end, and 
rent, an opening being formed large enough to allow a 
volume of steam and hot water to escape which broke the 
iron pillars supporting the corrugated roof of the works, 
rel bringing a portion of it tothe ground. One of 
the men employed at the puddling furnace was killed. 

The explosion was simply due to the weakness of the 
flue tube. The longitudinal seams were nearly in line, 
breaking joint only 2}in. in each case. The tube was 
not strengthened by flanged seams or other approved 
means, and was 24 in. larger in diameter horizontally 
than vertically. The plates also were somewhat britile. 

Mr. Gough, in his opening statement, dealt with the 
history and description of the boiler, which from 1885 to 
1888 had been insured by the Boiler Insurance and Steam 
Power Company, Manchester, and had been periodically 
examined by their inspectors both when working and at 
rest. In August, 1887, the Insurance Company advised 
that the boiler should be tested by hydraulic pressure up 
to 851b., as the tube was out of shape, but that recom- 
mendation did not appear to have been adopted. In 
May, 1888, when the policy fell due for renewal, the 
Insurance Company wrote to the firm, asking whether 
they proposed to follow the advice given with regard to 
strengthening the tubes and applying the hydraulic 
test. In reply the Haybridge Company stated that they 
did not intend to renew the policy, and that they would 
not trouble the Insurance Company ~ further in the 
matter. In the same month the boiler, along with others 
at the works, was insured with the Scottish Insurance 
Company ata cheaper rate. The pressure allowed being 
60 1b. A report was sent by this company in December, 
1889, to the owners, pointing out certain defects and 
suggesting that the flue tubes should be put into good 
order, and that the first two rings would require to be 





replaced. The Haybridge Company, however, disclaimed 
having received this report, and no responsible person on 
the works seemed to know what was the result of the 
examination or the condition of the boiler. The boiler, 
however, remained insured all the time. 

After Mr. David Watson, engineer-surveyor to the 
Board of Trade, had presented a report describing the 
boiler and the cause of the explosion, Mr. Clement Groom, 
managing director of the Haybridge Iron Company, gave 
evidence as to their negotiations with the insurance com- 

nies. The recommendations which the Steam Power 
Company made were not carried out, as they (the Hay- 
bridge Company) did not consider them necessary, and it 
was intended to transfer the insurance. They did not 
tell the Scottish Company of the reports received from 
the other company with regard to the condition of the 
boiler, as they wanted a perfectly independent report. 
Witness thought he had better not say whether the 
boiler was insured by the Scottish office before it was 
thorougly examined, because he could only trust to his 
memory, and was not certain; he had no knowledge 
whether it was so or not. It was accepted on May 2, 
1888, and the first report of the thorough examination 
was received on November 12, 1888. That would be six 
months after the date of the policy. The object of the 
Haybridge Company in insuring the boiler was ‘‘ to cover 
themselves in case of accident” and not for the sake of 
getting reports, because they considered their own men 
competent to look after the machinery. ‘‘The insurance 
__ effected for the same reason that he would insure his 

ife.’ 

The manager and assistant-manager of the Haybridge 
Company having given evidence, Str. J. B. Donaldson, 
inspector under the Boiler Insurance and Steam Power 
Company, deposed to examining the exploded boiler on 
August 2, 1887, and to tinding the tube much out of 
shape. He recommended that it should be strengthened 
or renewed, and would have preferred a newone. Hedid 
not consider the boiler perfectly safe though it was rea- 
sonably safe, but the pubes should have been seen to at 
once. 

Mr.J. F. L. Crossland, chief engineer tothe Boiler Insur- 
ance and Steam Power Company, said that he considered 
it absolutely necessary that their recommendations should 
have been carried out. His opinion was that the tube 
gave way owing to weakness. 

After the inspectors and the chief engineer of the 
Scottish Boiler Insurance Company had deposed to certain 
points with regard to the inspection of the boiler, Mr. 
Gough submitted to the Commissioners a list of questions 
respecting the cause of the explosion and the liability 
attaching to various individuals. 

Mr. Littlewood, solicitor, Wellington, addressed the 
Court at great length on behalf of the Haybridge Iron 
Company, pointing out what he considered was a conflict 
of evidence with regard to the condition of the tubes. 
The boiler had been insured by the Scottish Company, 
and was first thoroughly examined six months after 
acceptance, a course which he might say was not unusual 
with boiler insurance companies. He submitted that cer- 
tain reports, said to have been sent to his clients, had not 
been received by them; that Mr. Groom, as managing 
director, had done all in his power to secure the safety of 
the boilers on the works; and that they were attended 
by men of long practical experience. The explosion, he 
contended, was one of those occurrences which could not 
be satisfactorily explained by human intelligence and 
experience, and which man could not have foreseen or pre- 
vented. The whole matter was so shrouded in mystery 
that it appeared that no blame could be attached to any 


one. 

Mr. Howard Smith then summed up, and delivered a 
lengthy judgment, pointing out that Mr. Clement Groom, 
both personally and as representing the Haybridge Iron 
Company, was to blame for the explosion, inasmuch as he 
omitted tocarry out the recommendations of the Boiler 
Insurance and Steam Power Company witi regard to 
strengthening the flue tubes and testing by hydraulic 
pressure. Theattendants, in whom Mr. Groom seemed 
to have so much confidence, were certainly far from 
capable. The conduct of the Boiler Insurance and Steam 
Power Company, the Commissioner favourably contrasted 
with that of the Scottish Company who had accepted the 
boiler for insurance without a thorough inspection, and at 
5s. less premium than the Haybridge Company were pay- 
ing previously. The coroner’s jury had returned a ver- 
dict to the effect that the explosion was ‘ Accidental,” 
and this showed the value of a searching investigation by 
the Board of Trade, without which the facts of this case 
would not have been brought to light. The Commis- 
sioners were convinced that the explosion was no accident, 
but that it was due to weakness of the flue tube, which 
could have been easily rectified. The decision of the Court 
was that the Haybridge Iron Company should pay the 
sum of 70/. to the Board of Trade. The company had 
been guilty of great negligence, and the costs must be sub- 
stantial. 

Te as ad which had lasted two days, was then con- 
cluded. 

The third investigation was held at West Butterwick, 
near Gainsborough, with regard to an explosion which 
occurred on Wednesday, November 12, at a corn mill 
owned by Mr. Richard Coggon. 

The boiler was of the single-flued Cornish class, made 
by Messrs. Horsfield, of Dewsbury, in the year 1858, and 
measured 20 ft. in length by 5 ft. in diameter, the plates 
being originally #in. thick, and the working pressure 
about 32 1b. The primary rent occurred in the external 
shell on the right-hand side where resting on the brick- 
work seating. The boiler was torn into five pieces, one of 
which was blown 30 yards, falling into the River Trent. 
The engine-house was wrecked and the attendent killed. 

The explosion was caused by the plates, where rupture 





occurred, being so wasted by external corrosion that they 
were unable to resist the ordinary working pressure and 
gave way through sheer weakness. An inspection of the 
boiler in the external flues by an ordinarily intelligent 
man could scarcely have failed to reveal its dangerously 
corroded state, and to have oageewens the explosion. 

After hearing Mr. Gough’s statement respecting the 
circumstances of the case, and also the evidence of various 
witnesses, including that of Mr. William Harris, engineer- 
surveyor to the Board of Trade, Mr. Howard Smith deli- 
vered a clear and exhaustive judgment. He pointed out 
that the boiler was originally properly constructed and of 
good iron. It was used at irregular intervals, and some- 
times not for two or three weeks together, according to 
the amount of wind, the mill being worked both by steam 
and wind power. Many years ago some repairs were 
effected by Messrs. Horsfield, and also by Messrs. Mar- 
shall, Sons, and Co., of Gainsborough. In May, 1887, 
Mr. Coggon reported to Messrs. Horstfield that the boiler 
leaked and that he wished it repaired, and Mr. Coggon 
had told the Commissioners that he thought this was 
sufficient to insure an examination being made of the 
boiler. A boilermaker named Ellis was therefore sent 
from Dewsbury, and he went into the furnace tube, which 
he found corroded, and took particulars of the repairs 
necessary at that part. Some new plates were subse- 
quently applied and the leakage ceased. As Ellis went 
into the boiler and tapped it with a hammer Mr. Coggon 
stated he thought he was making a thorough examination, 
but Ellis denied tapping it from the inside of the shell, 
and it was clear that no such examination had been made. 
The Commissioners did not think Mr. Coggon intended 
to deceive them, but he was under a misapprehension. 
These were the last repairs that had been made up to the 
day of the explosion. Neither Mr. Horsfield nor the 
boilermaker, Ellis, appeared to be to blame. They went 
to the boiler in 1887 to stop some leakages and were not 
requested to make anexamination. If a thorough exami- 
nation had been made the boiler would have been found 
to be thoroughly worn out. Mr. Smith expressed satis- 
faction at the manner in which Mr. Coggon and his sons 
had given their evidence; they seemed to have no desire 
to keep anything back. The boiler was thirty-two years 
old and had never been inspected by any one since 
the day of its birth. It should have been taken off 
its bed and thoroughly examined in 1887, when the 
repairs were made to the furnace, as already stated. Mr. 
Coggon’s solicitor had pleaded his cause before the 
Court, and stated that his client had erred from ignorance 
and only fromignorance. This was a right description of his 
behaviour, but it was most gross and lamentable ignorance. 
The Commissioners were told, Mr. Smith said, that there 
were other boilers in the locality that were treated in the 
same way and never examined at all. Mr. Coggon seemed 
to have come to the conclusion that as long as the boiler 
did not leak, and as long as it could generate steam, it 
was perfectly safe, and that, the Court was given to under- 
stand, was the opinion of people who had boilers in the 
district. I1f that was so, it was a most lamentable state 
of things. The Commissioners had, Mr. Smith said, 
already pointed out, ad nauseum, the necessity of frequent 
inspection. They had no hesitation in coming to the 
conclusion that Mr. Coggon was to blame on account of 
his gross ignorance. If he was personally ignorant of the 
working power and condition of his boiler he ought to 
have employed a competent man to look after it. Having 
such an instrument in his possession, and which might be 
a source of danger, it was his duty to ascertain its 
qualities and properties, Mr. Smith added that he 
trusted that this investigation, and the remarks he was 
making, would have some effect. If an explosion occurred 
again in that neighbourhood, and it could be shown that 
the owner had had notice of the dangerous state of the 
boiler, the Commissioners would feel it their duty, should 
loss of life be occasioned, to call the attention of the 
Public Prosecutor to the fact, in order that a prosecution 
for manslaughter might be instituted. They did not pro- 
pose to take that step in the present instance, as the 
explosion had resulted through ignorance, gross though it 
might be. 

m this judgment, Mr. Gough applied for costs against 
Mr. Coggon. 

Mr. Taylor, solicitor, offered on behalf of Mr. Coggon, 
to allow the widow of the deceased engineman a house 
free of rent and 10s. a week for three years. This, the 
presiding Commissioner said, would induce the Court to 
considerably modify its decision regarding costs. On the 
understanding that Mr. Coggon adopted the course just 
named by his advocate, the Court would only order him 
to pay the sum of 10/. to the Board of Trade. This, Mr. 
Smith said, was the lowest order that he had made in the 
case of any of these investigations. 

Mr. Gough then said he proposed to make known to 
the Court the verdict of the jury, which was as follows: 

‘* That the engineman was killed by the explosion of 
the boiler,” and they also found that ‘‘there was blam- 
able negligence on the part of Richard Coggon, connected 
with the state and condition of the boiler.”’ The jurors 
also found that ‘‘ there should be some provision by the 
legislature for the regular testing of steam boilers used in 
mills and factories, or elsewhere.” 

The investigation was then closed. 





AvsTRIAN SmALt Arms.—The Austrian Arms Manu- 
facturing Company has declared a dividend of 3/. 10s, 

r 10/. share for 1889-90. In the course of its last 
nancial year the company received orders for 760,631 
repeating rifles, of which 469,070 were delivered, leaving 
269,554 to be delivered in the course of 1890-1. Other 
large orders have also been received by the company, so 
that its works will be fully employed during the whole of 
1890-1. The company is now turning out from 8000 to 
11,000 rifles weekly. 
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THE LESSONS FROM THE NAVAL 
MANCQUVRES. 

In our last issue we gave an account of some of 
the chief incidents of last year’s naval manceuvres, 
as revealed by the report which has been published 
by the Admiralty. We now propose adding a few 
comments on the facts, which are suggested by the 
report of the umpires, Admirals Sir W. M. Dowell, 
Sir F. W. Richards, and R. O. B. Fitzroy. 

One of the most prominent advantages in these 
annual manceuvres is the practice in mobilisation 
which they afford. The Admiralty authorities 
wisely took full advantage of this feature. ‘‘ Par- 
tial mobilisation,” such as was put in practice 
last year, ‘‘ proceeds only to the extent of com- 
pleting the crews of the coastguard district ships 
and sea-going guardships at the home ports, com- 
missioning and manning the selected ships in the 
first-class steam reserve, and equipping a torpedo 
boat flotilla. The Royal Naval Reserve is not 
drawn upon, and the reserve of pensioners only to 
so small an extent that it is virtually untouched. 
The machinery for complete mobilisation is however 
set in motion ; the system being so organised that 
only the desired amount of reserve force need be sent 
to sea.” There is nothing of striking popular interest 
about the business of mobilisation, but it is the first 
act of war, and the one thing which we can practise 
with a close approach to reality in peace manoeuvres. 
Without a good scheme of mobilisation, and a 
practised personnel for putting it in motion, the 
most powerful fleet loses more than half its value. 
That is a common-place to naval and military 
experts, but it is a fact which requires much 
impressing upon the average taxpayer; who, for 
good or evil, is so important a factor in military 
affairs in this constitutionally governed country. 
Most people who trouble themselves at all about 
the Navy are content to count up how many ships of 
certain classes we possess above our neighbours. 
The more painstaking will go so far as to inquire 
whether these ships have suitable guns, whether 
they are adequately manned, whether the supplies 
of ammunition are sufficient, and whether due pro- 
vision is made for certain other broad features. 
Very few carry their inquiries into the unattractive 
question of assembling men and materials upon a 
declaration of war, As we have franklygiven up the 





army manceuvres, and the practice in mobilisation 
which they would entail, the necessity for being 
prepared with our naval force is more urgent, and 
there cannot be too much practice in this initiatory 
step in modern warfare. 

Tn the course of last year’s operations 2 point 
came practically to the fore, which, although pre- 
viously known, it was well to have emphasised. 
In manning the ships in the Medway 866 men had 
to be transferred from Portsmouth and Devonport 
to Chatham. The lately increased capacity of 
Chatham Dockyard for equipping ships has out- 
stripped the ordinary available resources of the 
Sheerness command as regards personnel. This 
is a point which is duly brought forward in the 
report and will have to be looked to. It well illus- 
trates the value of putting the machinery of mobili- 
sation in motion. 

To those who have seen the official report of the 
Admiralty, or read the summary contained in our 


48 | last week’s article, it will be clear that there were 


three conditions which prevented the naval mane- 
uvres of 1890 being so full of incident as those of 
former years. The first was that Sir George Tryon 
came to the conclusion that he could do no more 
than defend ‘‘ the neck” of the trade route—i.e., 
that part near the entrance to the Channel where the 
streams of traffic converge ; secondly, Sir Michael 
Seymour came to the same conclusion ; and, thirdly, 
Sir Michael Seymour had twenty-four hours’ start. 
Now it will be evident to the merest tyro in naval 
strategy that all Sir Michael Seymour had to do to 
win the game—the war only lasted ten days—was 
to utilise his twenty-four hours’ law by getting 
away somewhere, as far beyond reach of the superior 
British fleet, as he possibly could. He had nothing 
to do with capturing merchant vessels, for it was 
merely required of him that he should remain 
on ‘‘the trade route ;” (otherwise he might have 
ventured up into ‘‘ the neck,” where game, in the 
shape of unarmed vessels, would be plentiful, and 
the interest of the manceuvres would thereby have 
been greatly increased) and his only limitation was 
the length of time his coal would last. As a 
matter of fact the hostile fleets never sighted 
each other, and at the end of the ten days Sir 
Michael Seymour was able to claim such laurels 
of victory as may be due to getting securely out of 
an adversary’s reach, and stopping there. 

We do not say this with a view to decry the com- 
mander of the ‘‘ hostile” fleet. On the whole, it 
would seem that Sir Michael Seymour possesses 
that rare and invaluable quality, discretion; which 
is almost as necessary to a naval officer as valour. 
The combination of both makes the perfect com- 
mander. Discretion is the only one of these 
two virtues which peace manceuvres give the 
naval officer an opportunity of proving. There- 
fore the naval officer who shows most discretion 
is, prima facie, the best fitted to take command. 
After all, naval manceuvres are not intended to 
form a sort of cockpit or prize-ring in which rival 
admirals are to exhibit their prowess, but ‘to 
obtain data for future guidance in time of war,” 
although the sporting instincts of the British public 
will always convert them to the former use. The 
conditions of the game laid down this year made it 
impossible for the ‘‘ British” admiral to win, if the 
‘‘enemy” adopted a certain course. That the 
‘*enemy” did adopt this course showed he had the 
sense to perceive it, and to play to win rather than 
to the gallery of newspaper correspondents thirst- 
ing for ‘* incident.” 

It will be remembered that the chief object of 
the 1890 manceuvres was: ‘To ascertain under 
what conditions a hostile fleet could maintain itself 
on an important trade route and interrupt the 
traffic, always endeavouring to avoid a general 
engagement ; also under what conditions a slightly 
superior British fleet could successfully manceuvre 
to bring the hostile force to action and compel it to 
return to port.” As the rival fleets were never 
within 300 miles of each other, and at the conclu- 
sion of hostilities were 1700 miles apart, not much 
fresh light was thrown on this subject. There were 
three subsidiary objects, the first of which was to 
obtain information as to the most advantageous 
methods of employing a considerable body of scout- 
ing cruisers on both sides. With regard to this the 
report says that this ‘‘has been clearly shown by 
the operations of A fleet. The admiral command- 
ing C fleet does not appear to have considered them 
a primary object, as shown by the disposition of his 
cruisers and main fleet.” What the precise value 
of the term ‘‘clearly shown” may be in this con- 
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nection is perhaps open to discussion, as the dispo- 
sition of the cruisers was never put to the test of 
practical experience—even such experience as 
peace manceuvres afford. 

The second of the subsidiary objects was: ‘‘To 
ascertain the measures which a reserve fleet, chiefly 
composed of coast defence vessels, whilst operating 
from a strategic point in the English Channel, should 
take to contrilute to the support of the main fleet, 
and to protect itself against torpedo boat attack.” 

So far as the B fleet was concerned, the 
manoeuvres in this respect were practically a dead 
letter. As the report says, ‘‘No opportunity 
occurred for the reserve (B) fleet to contribute to 
the support of the British fleet.” The fact is to be 
regretted, as one of the things that would be best 
worth finding is what the value of the coast defence 
ships may be. We believe naval opinion is pretty 
fairly unanimous on this point, but it would be 
well if it could be brought practically home to the 
British public, so that we may not live in a fool’s 
myers in regard to this matter. The torpedo 

oat attack on B fleet was of so trivial a nature 
that the umpire’s opinion that ‘‘ B fleet succeeded 
in protecting itself against torpedo boat attack” is 
of little moment. 

The third and last of the subsidiary objects, viz. : 
*“'To ascertain what form the tactics of torpedo 
boats operating from a distant base should assume,”’ 
is that upon which the greatest amount of informa- 
tion was obtained. In our last issue we gave the 
incidents of the attack made by the ‘‘ enemy,” using 
Alderney as a base, upon the “British” ships in 
Plymouth Sound. There were «lso operations by 
torpedo boats directed against Valmouth, but as 
Sir George Tryon had shifted his fleet to Scilly, the 
attack was chiefly directed against colliers. With 
regard to the torpedo boat operations, the following 
passage, which we commend to the notice of our 
readers, occurs in the report of the umpires : 

The activity of the torpedo boats detached from the 
C fleet to Alderney was a prominent feature of this 
portion of the mancuvres. The radius of action of a 
torpedo boat is limited less by her coal and feed-water 
supply than by the physical endurance of her crew, 
especially of her commander. It has been assumed that 
the physical strain caused by continuous attention to the 
navigation of a boat at night cannot be supported for 
more than a very few hours if the officers undergoing it 
are to arrive on the scene of operations still so unwearied 
that neither nerve, nor coolness, nor readiness of resource 
would be likely to fail them at the critical moment. 
During the late manceuvres it was proved by actual 
experience that there are officers who can navigate their 
boats for hours together across a crowded route, can 
reach their objective punctually at the pre-arranged time, 
and can then manceuvre at very high speed at night inan 
anchorage so filled with shipping that manceuvring in it 
when fresh and in broad daylight would require much 
care and attention. Lieutenant Wells, commanding 
No. 87, upon one occasion made a continuous run of 420 
miles, during which he examined fifty-three vessels. A 
result of the 1890 manceuvres is, that opinions on the 
effective radius of torpedo boat action will have to be re- 
considered. Representations were made that during the 
latter period of the manceuvres there were many devia- 
tions from what would be possible in war on the part of 
the Alderney torpedo flotilla. The umpires ruled that 
these representations were well founded. It is to be 
expected that deviations of the kind will become less 
frequent with each repetition of Grand Manceuvres, for the 
serious nature of the instruction which they are intended 
to convey will be from year to year more fully realised. 

The torpedo as a weapon of offence—especially 
when operated from torpedo boats proper—after 
having been unduly exalted in its early days, be- 
came almost as unduly discredited ; chiefly owing 
to the failure of torpedo boats to perform impossi- 
bilities at sea during the manceuvres of three years 
ago. It is satisfactory, therefore, to note that the 
result of last year’s manceuvres was to somewhat 
rehabilitate these small craft in public estimation, 
and by the official passage we have quoted, they are 
put up a step still nearer their former position. For 
our own part we have always had a strong belief in 
the seaworthiness of the firit-class torpedo boat 
turned out by our best builders, accepting the term 
‘*seaworthiness” in the narrow sense of being 
able to keep the sea in bad weather. We do 
not forget that more than one of Messrs. Yarrow’s 
boats have made the passage across the Atlantic 
—under sail it is true, but that was a matter 
of fuel carrying capacity —and we have also 
in our mind the run down channel of Messrs. 
Thornycroft’s boat, the Childers, in weather that 
would have rendered the voyage praiseworthy for 
much larger craft. Of course torpedo boats have 
come lamentably to grief, and that when not very 
highly pressed in the matter of weather, but this 
has neyer been the case with well-designed and 


constructed boats, such as those of the two cele- 
brated English firms above mentioned. 

In conclusion, it may be fairly claimed that the 
lessons learned by the 1890 naval manceuvres will 
prove well worth the money they cost, although not 
perhaps so valuable as those of former years. We 
have found that ships can be coaled in mid-ocean if 
the weather be fair, and it is to be hoped that the 
experience gained will lead to the subject being 
followed up. The value of Scilly as a base for the 
protection of the Channel has been demonstrated ; 
and the torpedo boat has regained some of its 
rightful good estimation. It cannot be denied, 
however, that the manceuvres were in a sense 
a disappointment; but it must be remem- 
bered that the brilliance of the operations 
of former years had led us to fix our standard 
rather high. We think the chief reason of this 
partial failure was the fact that the ‘‘ enemy” was 
not required to make even the semblance of an 
attack upon mercantile shipping. Undoubtedly 
there are great difficulties in obtaining anything 
like an approximation to what would occur in actual 
hostilities in the matter of capturing vessels. 
Merchant steamers, so far from avoiding the enemy, 
are rather apt to court an attack, although few 
skippers would go out of their way for either of 
these objects. Still, if the amount of success had 
depended upon the number of vessels sighted and 
kept within range, we have no doubt that Sir 
Michael Seymour would have ventured up into 
the neck of the route, where so many streams of 
travel converged, and that would probably have 
led to a conflict. 

Finally there is a danger in these manceuvres, 
against which it would be well to guard, viz., a 
belief that the Channel is safe against raiders on 
commerce, because Sir Michael Seymour did not 
do that which he could win the game without doing. 
He was not called on to go into the Channel, and he 
therefore wisely kept safely away in the broad 
Atlantic, which was quite as effective a position 
for him to occupy according to the rules of the 
game ; a very different matter to the rules of war. 





THE MINERAL WEALTH OF SOUTH 
AUSTRALIA. 

Soutn Australia differs from many of the other 
Australian colonies. It was founded only some 
fifty years ago, and in view of its youth, it can- 
not be compared with the other well-established 
countries. It is credited with extensive mineral 
wealth, and although great progress has been made 
in recent years, it does not take the same position 
as New South Wales or Victoria, both of which 
have been longer at mining, or even with Queens- 
land, which was founded 1842. The colony was 
favoured in the character of its early settlers ; it 
never was a convict settlement. There has, how- 
ever, been little mining enthusiasm, work has been 
carried on desultorily and ineffectively, with insuf- 
ficient perseverance. In a very readable little 
work on the general question,* the author of which, 
Mr. J. C. F. Johnson, a member of the Colonial 
Parliament, has been closely identified with Aus- 
tralian mining for many years, some reasonable 
observations are made as to the cause of the 
want of great progress. He considers that com- 
panies are promoted often on inadequate infor- 
mation of the possibilities, that the capital called 
up is in many cases too small to enable the 
required work to be thoroughly done, that the 
directors are often speculators with no practical 
knowledge of mining, and that the secretaries and 
managers are often incompetent, with the result 
that the natural wealth is not fully taken advantage 
of. It would, the author considers, be a salutary 
rule if the promoters of any mining undertaking 
before they were allowed to place it on the market, 
were compelled to obtain and pay for the service of 
a competent Government mining inspector to 
survey and prospect the property. He need not 
necessarily be a Government officer, but might, like 
licensed surveyors, be granted a certificate of com- 
petency, either by the School of Mines or by some 
qualified Board of Examiners. The main argument 
against the proposed interference with the rights of 
commerce, he confutes by pointing out that a man 
may not sell a load of fuel without a certificate of its 
weight, and so with other commodities. The Go- 
vernment have recently taken the matter in hand, 
although they have not gone the full length advo- 


~ * © Practical Mining and the Genesiology of Gold.” 








By J. C. F. Johnson, 


cated by Mr. Johnson. In the successful estab- 
lishment of a school of mines, there is a promise 
of mining in the future being prosecuted more 
scientifically, and probably with greater perse- 
verance. In 1889 an inspector of mines, Mr. D. 
D. Rosewarne, F.G.S., was appointed, and this 
may ultimately lead to the organisation of an 
effective mining department, as in the case of 
New South Wales, of which we dealt fully in a 
previous article. An excellent Geological Depart- 
ment has also been established. The right to 
mine for gold on private property has also been 
conceded by Act of Parliament, and it is thought 
this may lead to prospecting on a large scale. 
We have not much faith in legislative help ; there 
must also be individual activity, and it seems only 
proper, as Mr. Johnson advocates, that there 
should be some co-operation both in office work 
and in prospecting and supervision. A thoroughly 
competent mining manager, engineer, chemist, and 
metallurgist, with assistant assayers, are all indis- 
pensable, and in addition it is absolutely necessary 
to have central works with the best obtainable 
plant for treating all ores. The South Australian 
gold is usually found associated with iron, either as 
oxide, as ‘‘ gossan,” or ferruginous calcite, limonite, 
or granular silica conglomerated by iron, which 
forms the outcrop of many reefs. Itis very fine, and 
disseminated in such minute particles as to make 
its extraction almost impossible under present con- 
ditions, hence the necessity for decisive treatment. 

Although now far behind, South Australia was 
really the first of the colonies to possess a metallic 
mine, and the first to possess a gold mine ; but the 
prospects did not prove so powerfully attractive 
as in California, Africa, New South Wales, Victoria, 
or Queensland, whither thousands were drawn by 
the gold fever. There is now an improvement, 
however. The number of miners who hold rights to 
work Crown lands is 1643; while there are 109 gold 
mining licenses affecting 1635 acres; 1302 mineral 
licenses for 103,302 acres, and 283 mineral leases 
for a total of 26,442 acres. Possession having been 
taken of the prospecting field, and application made, 
the Government make all inquiries and grant the 
lease on payment of fees and first year’s rent, which 
is about 10s. per acre. The extent of area for each 
lease may vary from one to twenty acres. The 
Government give rewards for the discovery and 
opening up of goldfields varying from 100l. to 
1000/., according to the distance the new field is 
from previously existing mines. Last year 6000I. 
was voted to foster mining, and the Government 
intend to continue in this direction. 

From an interesting record of the mines of South 
Australia, prepared by the Government geologist, 
Mr. Henry Y. L. Brown, F.G.S., we take some 
statistics showing the total declared value of the 
exports from the colony. The aggregate value of 
all minerals won is not obtainable, in view pre- 
sumably of the absence of complete Government 
supervision of the mines in past years. Besides, it 
is stated that the Chinese carry off much of the 
precious metal that is won, so that even the 
exports may have been a trifle more than is given. 
In this Table we have given the culminating points 
in the varying rises and falls in the exports. The 
year 1866 had the greatest total to credit, and 
since then the exports have fallen to about one- 
half. Colonial consumption may have increased, 
but when it is noted that no coal or base metal is 
included, it will be appreciated that the increase in 
local consumption cannot have been at the same 
ratio as the decrease in exports. 


Minerals Exported from South Australia. 
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The principal metal exported from South Aus- 
tralia is copper. It is to that colony what gold is 
to Victoria and some of the other oceanic countries. 
Large deposits of it are found in lodes wherever 
metamorphic and palwozoic rocks occur. The most 
important discovery was in 1845 by a shepherd at 
Burra, 100 miles from Adelaide. For a time divi- 
dends of 401. per annum were paid on 5/. shares, 
which sold in some cases at 2001. After the mine had 
paid about 800,000/. in dividends it was sold toa new 
company, but it lay idle for years, the Victorian 
gold diggings a proved more attractive to 
miners in 1851-52. When the gold fever subsided 
it was reopened, but again closed, and it now again 
lies idle. About thirty years ago the success of 
Burra was repeated in the case of Wallaroo, the 
sheep-run of the late Sir William Watson Hughes. 
It covers 2000 acres of Crown land, and in 
twenty-six years yielded over two millions ster- 
ling worth of ore. The present supply is 
mostly chalcopyrite and the yield is about 10 per 
cent. of copper. There were eighty specimens of 
ore at the recent Exhibition at the Crystal Palace 
from the mines. The famous Moonta Mine was 
discovered about 1861, and has proved one of the 
richest mines in the colony. It also is situated in 
Yorke Peninsula, covers 2673 acres, has yielded 
4} millions sterling of ore, and does not show any 
signs of exhaustion. Fifty specimens taken from 
the mine were on exhibition. The Mutooroo Mine 
is remarkable for the value of its ore, and has paid 
12,000/. in dividends within a comparatively few 
years. These are the more important of the mines. 
There are about 400 in all, some of them aban- 
doned, and those specially interested will find a his- 
torical and descriptive sketch of each in ‘‘A 
Record of the Mines of South Australia,” by the 
Government geologist just re-issued in a revised 
form. In the following Table we give the quantity 
and value of copper exported. The maximum was 
reached in 1872, when the total value was 680,7141. 
Since that time there has been a gradual falling off 
with a slight recovery in recent years : 


Copper Exported from South Australia. 
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_ | Copper. Copper Ore. 
| ewt. £ | tons tons| £ 
1843 | oe oe 23 
1845 ee 6623 10,874 189 1,739 
1848 73 215 | 16,3234) 310,172 
1850 44,595 174,574 | 8,784 | 179,316 208 | 8,240 
1855 12,255 67,383 | 4,039 | 80,724 63 | 3,720 
1860 65,429 331,775 | 7,097 89,130 | 338 | 14,877 
1864 134,055 637,791 4,545 38,125 62 2,480 
1865 100,196 | 433,795 | 16,176 | 184,677 
1866 129,272 | 584,509} 16,824 | 225,683 
1867 156,863 627,384 | 11,430 | 113,409 25 560 
1869 92,788 | 371,566 | 26,835 | 250,259 
1871 127,911 518,080 | 20,127 | 119,903 
1872 149,050 680,714 | 26,964 | 122,020 
1873 141,744 635,131 | 27,382 | 133,371 
1874 182,587 557,306 | 22,854 136,530 
1879 67,370 217,186 | 13,715 134,202 43; 1,401 
1881 76,485 263,370 | 21,638 154,926 9 200 
1886 72,710 | 172,380 14,782 | 58,538 
1887 77,490 186,624 | 12,695 53,709 36 535 
1888 63,310 252,627 | 12,873 72,600 182 | 2,155 
1889 80,172 212,933 | 17,729 82,355 | 326}| 5,339 
Totals | -—— 
for fifty | | 
years. | 3,307,106 {13,348,400 — 6,129,151 | 35163 125,545 
| 














In the same period the total quantity and value 
of several other metals exported was as follows: 
“ar 


Lead... 32,090 cwt.= 55,414 
Lead ore... mas ye 9,408 tons=155,426 
Bismuth ore and bis- 

muth ... Sis eve 1,402? cwt.= 16,739 
Manganese 6,147 tons= 28,615 
Tin ane 296 cwt.= 356 
Emery 1,022 


Thirty-five years ago the export of lead ore was 
in some years ten times what it has recently been, 
although in the last two years there has been 
a partial recovery. Bismuth, which has been found 
at Murminnie and Balhannah, and in conjunction 
with copper at Daly and Stanley, has not been 
much worked in recent years, and there have been 
no exports since 1876. Manganese has only been 
exported since 1882, and in fitful quantities. Tin 
is only found in small quantities. There is not any 
systematic search for it as yet. Tron is known to 
exist in large quantities, hematite and micaceous, 
and bog and other ores have been found. Parlia- 
ment has offered a bonus of 20001. for ore sufti- 
cient to make the first 500 tons of pig iron. 
Coal is also believed to exist, and a bonus of 40001. 
; — for the discovery of the first payable coal- 

eid, 





South Australia does not seem so prolific of 
precious metals as Victoria or New South Wales. 
There is, however, variety. In addition to gold 
and silver, nickel, bismuth, and antimony have been 
mined, and about forty years ago precious stones, 
notably sapphires and garnets, were gathered in the 
Barossa Hills. Diamonds also have been found in 
the Echunga gold regions. Gold, however, bulks 
most largely. Reef gold is found associated with 
iron, and usually at the junction of the slates and 
schists with the igneous or metamorphic rocks. Al- 
luvial gold is also extensively found. That great 
fields of payable gold exist is implicitly believed ; 


notably 100 to 150 miles south of Port Darwin ; | East 


and the complaint is that the method of extraction 
is so deficient that it is difficult to make the winning 
a paying concern. In 1852 the great Echunga fields 
were discovered. The gold was first found on the 
surface at three different places, having in the third 
case been laid bare by the dripping of water from the 
branches of a tree. In about two months some- 
thing like 18,0001. worth of gold was said to have been 
got ; but there was not evidently sufficient evidence 
that even 10,0001. had been mined to justify the 
Government paying the reward’ of 10001. promised 
on condition that that quantity was won. There 
were granted 5001. of awards. In the districta large 
number of mines were sunk, and during the first 
three years gold to the value of 250,000/. was 
obtained ; but the records do not go so far back in 
the case of gold. The mines still afford profitable 
employment to many men who have worked con- 
tinuously. Four years ago great excitement was 
caused by the discovery of gold in Teetulpa by two 
men who, with their knives, dug out of the cracks in 
a slate formation several pieces of gold weighing in 
all 140z. There was a rush to the district by 
about 5000 people. The first nugget found weighed 
8 oz. 14 dwt., others weighed 10 oz., 13 oz., 16 0z., 
14 oz., and the largest were 29 oz. 15 dwt., worth 
120/., 21 oz. 8 dwt., worth 801., 19 oz. 7 dwt. 5 gr., 
worth 781. It is difficult to form an estimate of 
the gold got, but a colonial bank within five months 
bought 10,571 oz. of gold, and large amounts were 
bought by others. Since the finding of the gold 
here the yield is estimated at about 200,000/. The 
total declared value of gold exported in recent 
years is given in the following Table, which it must 
be noted is in addition to the metal ‘‘ consumed ” 
in the colony. 

Gold Exported from South eaten 
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1882 764 3,080 
1883 2,671 10,534 
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1885 4,692 18,295 
1886 8,825 32,535 
1887 19,082 72,003 
1888 8,728 34, 
1889 10,124 37,305 
Total ... 64,911 247,011 


Silver ore is not abundant. In 1841 it was first 
disclosed to view on a hill near Adelaide, and ad- 
joining Cape Jervis, the wheel of a dray brought 
the ore to surface. The mines are chiefly in the 
south near Cape Jervis, the principal being Talisker, 
George and Campbell’s creek. The Talisker was dis- 
covered in 1862 and worked for ten years, but was 
stopped for lack of funds. It was one of the most 
productive of mines. On the surface the ore con- 
sisted of arseniates, phosphates, and carbonates, 
and at 10 fathoms below the surface galena. Some 
of the surface ore went as high as 200 oz. of silver 
perton. The silver averaged from 62 oz. to 91 oz. 
per ton and sold at 5s. 4$d. to 5s. 6d. per ounce, 
while the lead realised in London 16. to 221. per 
ton. The export from the South Australian silver 
mines is very small. It may be noted that the 
mace of the colony, one of the prettiest in design 
yet made, is of native silver. 

The large tract of northern territory added to 
the colony in 1863 contains 423.620 square miles, 
and has been proved to be rich in minerals. 


THE WEATHER OF DECEMBER, 1890. 

THE winter set in most decidedly on November 
24th with intense cold, frost and snow; and these 
conditions, interspersed with frequent fogs, charac- 











terised the whole of December. During this period 
the winds have been almost entirely from the east- 
ward. The mean pressure and temperature of the 
atmosphere at extreme positions of the British 
Islands, to which the Isle of Man is central, is as 
follows : 

















Mean Difference | Mean | Difference 
Positions. | pressure. | from Normal. — | from Normal. 
a 

in in. deg. deg. 
North 30.04 above 9.35 41 above 1 
South 29.96 below .02 38 below 6 
West 30.00 above .16 40 .° 3 
30.11 - -24 83 ss 7 
Central 30.06 99 20 38 2 ms 








The cold has been much more severe in England 
than in Ireland or Scotland; but the mean tem- 
perature of the United Kingdom has been 4 deg. 
below that of a normal December. The distribu- 
tion of rainfall, or rather snow measured after 
melting, both as to amount and frequency, may be 
inferred from the following results : 

















Difference 

Places. Rainy Days. Amount, from Normal, 
in. in, 
Sumburgh . 22 1.86 below 2.47 
Scilly .. 20 3.44 » 0.66 
Valentia ‘es 21 5.30 » 0.52 
Yarmouth .. ae 6 0.45 » 250 





Precipitation in Great Britain has been small in 
quantity, and less than the normal in Ireland. 
The daily general directions of the winds over 
these islands give a resultant from S.E., which 
is not affected by taking the estimated force 
into the calculation, and agrees fairly with 
the distribution of mean atmospheric pressure. 
The type of weather has been anticyclonic, with 
the central area of high pressure chiefly over the 
North Sea. Hence it is probable that the north of 
Scotland owed its miid temperature to a prevalence 
of westerly winds. The greatest pressure, 30.7 in., 
occurred on the 30th ; the least, 29.2 in., on the 
19th. The highest temperature, 58deg., was 
reported at Laudale on the Ist; the lowest, 0.6 
deg., at Stokesay on the 22nd. At 8a.m., Ist, 
while the temperature at Nairn was 55 deg., at 
London it was only 32 deg.; 13th, Valentia, 47 
deg., Cambridge, 20 deg.; 14th, Valentia, 47 deg., 
Loughborough, 16 deg.; 15th, Valentia, 47 deg., 
Cambridge, 16 deg.; 18th, Valentia, 50 deg., 
Oxford, 27 deg.; 19th, Scilly, 47 deg., Lough- 
borough, 25 deg.; 20th, Sumburgh Head, 41 deg., 
Liverpool, 19 deg.; 21st, Scilly, 41 deg., Lough- 
borough, 14 deg. ; 22nd, Scilly, 45deg., Cambridge, 
4 deg.; 23rd, Stornoway, 46 deg., Cambridge, 22 
deg.; 25th, Stornaway, 43 deg., Hurstcastle, 20 
deg.; 26th, Scilly, 45 deg., Parsonstown, 23 deg. 
Minimum temperature, minus 11 deg., was 
reported at Brussels on the 3lst. On the 6th 
1.08 in. of rain was measured at Prawle Point ; 
19th, 1.44 at Valentia; 20th, 1.34 at Valentia. 
The weather notations indicate clear days to have 
ranged between 9 inthe west and 1 in the south ; 
overcast 26 in the east and 12 in the west district. 
Sunshine could only be very inconsiderable any- 
where, but most in Ireland. The duration of bright 
sunshine for the five weeks ending January 3rd, 
estimated in percentage of its possible amount, 
was for the United Kingdom 11, Channel Isles 31, 
north Ireland 18, south Ireland 17, north Scot- 
land 14, south England 13, south-west England 
10, east England 8, north-west England and east 
Scotland 7, north-east England and west Scotland 
4, central England 3. 

The 8 a.M. mean temperature, estimated for 
these islands generally, on the Ist was 45 deg. and 
fell gradually to 35 deg. on the 9th ; then after a 
slight rise, it touched 33 deg. on the 17th, rising 
suddenly -to 40deg. on the 23rd, and went down 
below 32 deg. on the 31st. As regards England solely, 
it was much colder. Snow fell in all parts, but 
most in England, chiefly on the 19th and 23rd, and 
a little fell daily after the 25th. It attained a 
thickness of about 8 in. in the open, and drifts 
were not remarkable. It remained, where un- 
trodden, almost undiminished as a present to the 
new year, though it lost its whiteness, being covered 
with dust and soot, thus affording an ocular de- 
monstration of the quantity of solid matter always 
present more or less in the atmosphere, not only in 
towns and cities, but to an appreciable amount in 
the open country. This deposit depriving the 
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snowy mantle of its beauty gives a dreary appear- 
ance to the landscape. 

Snow flowers were objects of interesting observa- 
tion well described by Agnes Lambert, in the 
Times: ‘*Not only were there the individual 
beauties of the varied and wonderful flowers as 
the crystals fell singly, but also the combined and 
intricate multiform beauties of those that fell in 
groups or clusters, producing the effect of fairy 
forests of ferns and flowers, and trees of surpassing 
delicacy and grace, gleaming and white as the 
purest diamond.” 

The frost lasting five weeks left ice 6 in. thick 
on ponds, canals, and brooks, at the end of the 
month. The meteorological records fail to show 
such a prolonged spell of cold at so early a period 
of winter ; and regarding entire winters, so con- 
tinuous a frost has probably not been experienced 
since 1814, Hoar frost on grass, trees, and buildings 
gave them a beautiful appearance on several days 
before the snow came. The winds were gentle, 
which whether cause or consequence of the cold, 
was ‘certainly a mitigating circumstance. When- 
ever the easterly wind freshened the sensation of cold 
was aggravated. On the 30th, the cold was bitterly 
severe, when granular snow falling was swept 
along the cleared frozen roads by the wind like dust. 
Sharp as has been the cold in England it was much 
less endurable on the Continent. 

Very seldom does snow remain so long a time 
on the ground, though there have been heavier 
snow falls in England during recent years, notably 
on January 18, 1881, when a hundred deaths were 
attributable to the snow, and on December 26, 
1886, when the overhead telegraph wires were de- 
stroyed. The recent snowfalls have been inconve- 
nient chiefly to traffic. 

Next to 6 in, or 8 in. of snow the most distress- 
ing weather event that could happen to London is 
verhaps cold fog. The frequent fogs were often 
ocal, partial even in London at times. They were 
prevalent on the coasts ; the wreck of the Nepaul 
was one of their results. On several days the dark- 
ness in the metropolis was equal to that at mid- 
night. On the 22nd the combination of frost, dark- 
ness, and smoke was as unprecedented as unen- 
durable, the frame chilled by cold and the lungs 
irritated by ubiquitous fog. 

People who are not particular as to weather, made 
the best of December, 1890, and took to sxating as 
quite a luxury. It is doubtful whetherthesefew were 
pleased with the fogs. Every one else had unlimited 
scope for grumbling. ‘‘ An early winter isa surly 
winter,” they regretfully remember. In the British 
Islands heavy snowstorms occasion widespread 
suffering, inconvenience, and loss. If snowdrifts 
are formed, railroads are blocked, and the postal 
service is impeded. Flocks of sheep are over- 
whelmed, and the loss to farmers both from mor- 
tality and the high price of fodder falls very 
severely. There is hardly any other form of 
extraordinary visitation which is more mischievous 
in its effects, especially if followed by protracted 
frost. They spoil domestic comforts, hinder loco- 
motion, harass business, and disturb every func- 
tion of civilised society. Snow, frost, and fog 
combined stop boat and barge traffic, and make the 
loading and unloading of ships at the docks difficult. 
Extraordinary cold winters stop canal navigation, 
suspend building operations, and fetter agricultural 
and out-door labour generally. Thus large numbers 
of people are thrown out of employment, who then 
begin to feel most acutely the pinch of cold and 
want. The young as well as the aged suffer 
intensely from the rigors of the weather. In the 
month just past the death-rate of London rose 
from 20 to 27 per 1000 per annum and-~a very un- 
usual circumstance—exceeded the birth rate. 








THE COST OF NATIONAL DEFENCE. 

Last month Sir Charles Dilke read before the 
Royal Statistical Society, a paper which is worthy 
of being brought more prominently before the 
British public than it has hitherto been. The title 
of the paper in question was ‘‘ Statistics of the De- 
fence Expenditure of the Chief Military and Naval 
Powers ;” German, French, Russian, and Italian 
examples being adduced to illustrate ourown position 
in these matters. The lecturer, in the matter of de- 
tails, dealt chiefly with the military, as opposed to 
the naval aspect of the problem (although he included 
both in his total estimates), and in this respect 
attacked the less important side of the question. 
Still we spend a trifle of sixteen to seyenteen millions 





a year onthe land forces of the Crown inthis country, 
and it is worth while to devote a few moments now 
and then to inquire how the money goes. 

Last year the total expenditure upon the army, 
out of taxes, was thirty-three millions sterling (it 
will be a million more this year), divided into equal 
parts between the United Kingdom and India. 
Besides this, there issome expenditure out of loans 
and the sums spent by the self-governing colonies ; 
for instance, Canada requires for her 36,000 militia 
about a quarter of a million a year, and the 
Australasian colonies spend about a million. Alto- 
gether, then, the armies of the British Empire cost 
about thirty-five and a half millions a year, without 
loans. Germany spends on her army two millions 
less, thirty-three and a half millions, whilst France 
spends only twenty-eight millions a year. But the 
Germans have an extra burden to bear at the 
present time, as they are manufacturing new rifles 
and new powder ; a task which France has recently 
accomplished. 

Striking an average, it may be said that France 
and Germany each spend about twenty-eight 
millions sterling a year on their respective armies, 
and in return for this sum ‘‘ they can immediately 
put in the field a mobile trained force of two million 
men, each furnished with an adequate proportion of 
artillery.” We with our 7$ millions more only 
obtain ‘a nominal war force of 850,000, of various 
degrees of merit and training, wholly unorganised, 
and supplied only with the professional artillery 
needed for a force of about 150,000.” Of course 
there is a large discount to be taken off these 
startling figures ; but yet they remain startling. 

In the first place we have no conscription. That 
is a thing, we have been told over and over again, 
to which freeborn Britons will never consent. Then 
again we pay our officers about twice as much as is 
paid to German officers ; and the latter get more 
than Frenchmen, although the French officers 
generally live on their pay. ‘‘ A French cap- 
tain has 12/. a month at the least, and a 
major 201. a month. The latter sum in a small 
French garrison town means comfort; 31. a 
month is the price for board, and under 2l. 
for lodging. The French hold, moreover, that 
send is a good school for officers, and that it is 

etter to have a very large force of officers ready 


against mobilisation than to have a smaller number 
more largely paid.” 
There is a good deal that is very unpalatable to 


us in the foregoing remarks. The British officer is 
rightly the pride of every patriotic Briton. Cer- 
tainly his pay is small enough for the way of living 
which is forced upon him, and it will be a bitter 
pill if ever the stress of events compels us to the 
conviction that ‘‘ poverty is a good school for 
officers.” Still there is much, very much, that 
might be altered without sacrificing anything of the 
natural dignity of the British army officer, and we 
believe no one would welcome these alterations 
more than the officers themselves. In the first 
place the regulations of the service compel a large 
unnecessary expense in trappings and uniform. 
The officer constantly protests against this in the 
most eloquent manner by never wearing his official 
garments, excepting under compulsion of duty. 
Mess expenses are another item into which some 
wholesome reform might be introduced ; although 
it is hardly to be expected that men belonging to 
the class from which it is desirable our officers 
should be drawn, will reduce themselves to the 
Spartan diet represented, in this country, by the 
French standard of 3l. a month. These matters 
no doubt are only details, but they are not incon- 
siderable details, and a good deal of other expendi- 
ture turns on them. 

Our case is even worse than it appears by the 
mere statement of numbers. ‘* When we count 
up,” says the paper, ‘‘our nominal force, 763,000 
troops borne on British or Indian estimates, or 
850,000 men serving the Queen Empress as land 
forces in various parts of the world, we include 
the finest troops in the world, such as our foreign 
service British regulars, and our Indian native 
cavalry, and at the same time include men who 
would not be shown at all on the army lists or 
military budgets of other powers. Our force is 
also extraordinarily weak in horse and field 
artillery ; against the 2000 to 4000 guns of the 
other powers we can show only nominally about 
600 guns, or about 320 guns in the event of war ; 
for on the outbreak of serious war a large portion 
of our artillery is intended, oddly enough, to 
disappear. Roumania and Switzerland can ip 





practice each of them put into the field about as 
many guns as can the British Empire.” 

Here is another item as to cost which we select 
from among many others quoted by the lecturer : 
‘‘There is one costly article in which comparison 
between England and France is possible. The 
excellent new French military rifle costs 40 to 50 
francs with the bayonet, though produced in a 
protectionist country in which prices of metals and 
woods are higher than in England. The new 
British rifle, which is not a better weapon, costs 
at present 5l. 10s.; 11. 12s. for the French, against 
51. 10s. for the British.” 

It is evident we should be in a bad way had we 
to depend on our army for defence. That, of 
course, is generally recognised, and the naval ques- 
tion will have to be solved by our enemies before 
we can be attacked at home. The facts quoted, 
however, show how absolutely sure we should be 
about our naval supremacy. . Sir Charles Dilke did 
not say much about the Navy. We can show a 
more formidable force than that of France, and 
‘*as yet,” the German Navy does not exist. The 
lecturer used the term ‘‘as yet’ advisedly, for, 
‘‘The Germans mean business with their Navy, and 
have begun in a business-like manner, at the top, 
putting at the head of it their best administrators, 
and working hard and with success to create good 
officers and good sailors of the fleet.” The French 
spend 8 millions sterling, and the Germans 4$ 
millions a year on their respective navies. 

We now come to the total cost of defence, in- 
cluding land and sea forces. The French spend 
between 36 and 363 millions a year, and the 
Germans are spending in the present year 38 mil- 
lions upon defence. The Russian expenditure is 
between 28} and 284 millions. We are spending, 
in the present year, upon defence, 38} millions in 
the United Kingdom (including expenditure out of 
debt). India is spending 17 millions. If we add 
to this the colonial two millions we get a grand 
total of 57 millions. ‘‘ For this,” says Sir Charles 
Dilke, ‘‘ we obtain a fine Navy, but no army in the 
modern sense of the word . . . Our lack of organi- 
sation is so complete that we are never prepared for 
war.” 

Sir Charles Dilke disclaims the attempt to drawa 
moral ; but there are some facts which speak for 
themselves. The total failure of the French in 
1870 to obtain even a momentary success, with an 
army of splendid courage and perfect training, was 
that, whatever the peace expenditure, war cannot 
be commenced with a fair chance of winning by a 
nation who waits until war to make her organisation 
perfect. All countries spending much on their 
armies now make such preparations in time of 
peace, except the United Kingdom. ‘‘ We cannot 
even hold an ordinary review at Aldershot for the 
amusement of a foreign sovereign without drawing 
artillery, at least, from all portions of the country, 
and, after gigantic efforts, failing to place in the 
field as many guns as Bulgaria can parade, or half 
as many as the Roumanian military system annually 
furnishes for the Roumanian manceuvres.” 

Little wonder that our military authorities have 
vetoed Autumn Manceuvres ; the reason given being 
that they are too costly. It may be said that our 
naval manceuvres are of a magnitude unparalleled 
elsewhere, and that naval manceuvres are far more 
to the purpose for us than army manceuvres. This 
is true enough, but it does not controvert the fact 
that we ought to have value for our money. ‘‘ We 
spend,” says Sir Charles Dilke in his concluding sen- 
tences, ‘* 57 millions sterling on the defence of the 
British Empire, of which 355 millions are spent out 
of taxes on our land forces, and we are never able 
now to review 25,000 regulars with over 100 guns. 
Russia spends 28} millions upon defence, of which 
24 millions are spent upon land forces, and puts in 
the field complete armies of 180,000 and of 150,000 
men at her manceuvres, or 330,000 men in all, and 
gives her generals adequate training in the art of 
modern war.” 

Sir Charles Dilke has well shown us how far we 
are wrong in this matter of national defence. To 
complete his task he should now tell us how to put 
the matter right. To do this would necessitate a 
comparison of details of expenditure. What is the 
great drain, the unproductive expenditure? How 
far is the voluntary system—as opposed to con- 
scription—responsible for the small results we 
show for so much money invested? In some 
measure what is shown on the debit side with us 
in hard cash, should appear on the estimates of 
Continental nations as some of the best years out 
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of its citizens’ lives. In this country no man need 
be a soldier unless he please, and that is a 
luxury for which the nation must pay. The point 
is, how much too much do we pay ? 





NOTES. 
Tue Paris Exursrtion DirLomas. 

AFTER what has seemed to be an unnecessary 
delay, the diplomas to exhibitors at the Paris 
Exhibition of 1889, have been issued by the Ad- 
ministration. The work connected with the pre- 
paration of these souvenirs has, however, been so 
great, and it has been so conscientiously executed, 
that probably no time has been lost. We publish 
above a reproduction of the diploma itself, the 
design of which is extremely artistic, while the 
execution shows the artistic skill that might 
naturally have been expected. The value of the 
award made by the juries is inscribed on each 
document, which, in addition, bears the name of 
the recipient. Every exhibitor, whether he re- 
ceived an award or not, is entitled to one of these 
documents as evidence of his participation in the 
greatest of all exhibitions. Accompanying each 
diploma is a bronze medal, which is not fortunate 
either in its design or execution. The name of 
each recipient is in relief upon a panel on the 
obverse of the medal, which has been cast instead 
of struck, so that it lacks sharpness and beauty 
of finish. Both the diplomas and medals belong- 
ing to British exhibitors are now being for- 
warded to their destinations by Sir Henry Wood, 
the Commissaire Délégué of the English Committee 
to the Paris Exhibition. 


Howpen’s System oF Forcep Dravaut. 
The Inman and International Company have 





decided to have the boilers of their steamer City 
of Paris fitted with Howden’s system of forced 
draught, of which they have had experience in the 
working of the Ohio, which has been running with 
the system for two or three years. The benefits of 
the arrangement are now being largely appreciated, 
not only in the reduction in the number and size of 
boilers for a given power, but also in the economy 
and preservation of the boilers. The number of 
steamers fitted in 1890 by Messrs. Howden with 
their system of forced draught, or in progress, is 
thirteen of 39,160 indicated horse-power, and no 
less than forty-two steamers of 86,360 indicated 
horse-power have been fitted —or contracted to 
be fitted — during 1890, under license from the 
firm by other engineers. This gives a total for 
one year of 125,520 indicated horse-power. We 
have received particulars of some examples of the 
reduction of space occupied by boilers and the 
consequent addition to cargo space in several 
steamers refitted by Messrs. Howden and Co. in 
1890, which are interesting as showing what can 
be done by the employment of a good system of 
forced draught ennliaad with economical engines. 
Two Atlantic steamers, the Sarmatian and Peru- 
vian, had, previous to being refitted, ten boilers 
and eight boilers each respectively, the former 
having twenty furnaces and the latter sixteen fur- 
naces. In both cases the steamers were refitted 
with two single-ended boilers having three furnaces 
each, or six in all, from which with the forced 
draught and improved engines is obtained, with 
half the consumption of coal, an equal power to 
that formerly obtained from the ten and eight 
boilers respectively. The saving of space in these 
two steamers from the reduced boiler room and re- 
arrangement of bunkers, which space is added to the 


cargo holds, is 64 ft. 6in. of length in the one, 
and 74 ft. 6 in. in the other. In another of the 
steamers refitted, the s.s. Aleppo, two double-ended 
boilers with six furnaces each, or twelve in all, 
were removed, and two single-ended boilers were 
fitted with two furnaces each. A greater indicated 
horse-power is being obtained in this steamer from 
the four furnaces with forced draught than from the 
twelve furnaces with natural draught, while the con- 
sumption is little more than one-half. In a fourth 
steamer refitted, the s.s. Indiana, there were three 
double-ended boilers removed, having six furnaces 
each, or eighteen in all, and they were replaced 
by one boiler with forced draught having three 
furnaces only. In this steamer, however, the in- 
dicated horse-power was reduced from 1900 to 1150, 
the steamer being now used for cargo purposes. 


ARTESIAN WELLS IN THE UNITED STat#s. 


By an Act approved April 4, 1890, Congress ap- 
propriated 4000/., and directed the Department of 
Agriculture to investigate proper sites for artesian 
wells and their use in irrigation in the semi-arid 
region lying between the 97th degree of west longi- 
tude from Greenwich, and the eastern foot hills 
of the Rocky Mountains. The area includes the 
States of North and South Dakota, portions of 
Montana, Wyoming, Colorado, New Mexico, and 
Texas lying east of the Rockies and the lower Rio 
Grande, with those portions of Nebraska, Kansas, 
Oklahoma, and the Public Land Strip, which are 
west of the 97th degree. The appropriation was 
made available on the 15th of April, and by the 
20th of that month an organisation was perfected 
and field work begun by a large and competent 
staff of division geologists and field agents, workin 
j under capable chiefs. The field and official wor 
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was heavy, as the law required a report to be made 
as early as possible after the Ist of July. The 
supervising engineer and chief geologist made an 
intelligent, though ‘a rapid reconnaissance of the 
whole field, each of them travelling in doing so 
about 12,000 miles. The entire field required at 
least 70,000 miles of travel during their work. A 
report of operations was made on August 22nd to 
Congress. The reports of the special agents in 
charge of the supervising engineer, the chief geolo- 
gist, and of the several division geologists and field 
agents were accompanied by valuable maps, dia- 
grams, and illustrations drawn from photographs 
taken for the investigation. Besides the three 
pea reports, there are four from division geo- 
ogists, covering the Dakotas, Western Nebraska, 
and Kansas, Eastern Colorado, and South-Western 
Texas. These contain a mass of valuable data 
describing over 1300 artesian, a large number of 
bored or gang wells, and several hundred springs, 
besides presenting important evidence as to the 
existence of other earth waters in quantities suffi- 
cient for economic application to agriculture, when 
the same can be restored or distributed over the 
earth’s surface. The reports presented under the 
provision of the law of April 4, 1890, are confined 
directly to the location and availability of artesian 
wells, all other references and data being incidental. 
It was found necessary to make for the use of the in- 
vestigating staff a definition of ‘* artesian water.” 
This was done in the following terms: To include 
all subterranean waters, which, on being reached 
or opened from above, are found to flow tu a level 
higher than the point of contact, and from some 
——— and general source rather than from a 
ocal and temporary one. All bored wells in which 
the water rises and all natural waters, such as 
springs rising from below, are included in this de- 
finition, as artesian in character. These supplies 
may be divided into positive and negative, the first 
to include wells, the waters of which flow above the 
surface of the earth, the second to embrace waters 
rising with force, but not flowing above. Taking 
into consideration the time employed, the series of 
reports must prove of decided economic value. 
They form a positive contribution to the science of 
hydrognosy, or the phenomena of earth waters, 
besides illustrating the possibility of an extensive 
agricultural utilisation of such valuable supplies. 
A supplementary report relating to earth waters, 
other than artesian, as defined by this investigation, 
is now being prepared, under a resolution adopted 
in June last by the Senate of the United States. 
This report will deal largely with the evidences of 
water underlying the river valleys and uplands 
of the Great Plains region, as under sheet or 
under-flow, and by percolation, seepage, and 
drainage. 





THE INVENTOR OF THE CENTRIFUGAL 
PUMP. 


To THE Eprror oF ENGINEERING. 

Srr,—In reply to the courteous note of Mr. A. Huet in 
ENGINEERING of December 26, I had, of course not seen 
that gentleman’s treatise, which in so far as Papin’s name 
is concerned, anticipates ~~ notice, I am pretty well 
acquainted with Leupold, who mentions Papin’s inven- 
tion, and gives a drawing resembling that which accom- 
nanied my article, but my information was derived not 
some him, but from Papin’s own treatise (Paris, 1698), the 
original source being of course preferable to the notice at 
second-hand. The title, somewhat abbreviated, of the 
tract which gives us the name of the first inventor, is as 
follows : : i : 

‘*Sipho Wiirtembergicus, sive Sipho inversus cruribus 
rquialtis fluens et refluens hactenus inauditus.... 
Ex liberalitate .... principis serenissimi Frederici 
Caroli. . . Publicatus a Salomone Reiselio D. Stutt- 
gardic. Anno 1684.” 
J. Exior Hopexin. 





LENTZ’S STAYLESS LOCOMOTIVE BOILERS. 
To THE Eprror or ENGINEERING. 

Sir,—In your issue of December 19th, 1890, you pub- 
lish a most interesting letter from Mr. Gustav Lentz, 0 
Dusseldorf—late managing director of the Hohenzollern 
Locomotive Works—in relation to '‘Stayless Locomotive 
Boilers.” 

I venture to say, that the author’s scheme, which 
secures simplicity and cheapness of construction by dis- 
pensing with the complicated firebox and stayings, will 
meet with general approval, but I may also be allowed to 
add, that fie uestion entered upon by Mr. Lentz has 
before been taken into serious consideration by other 
locomotive constructors. 

Mr. Lentz’s letter reminds me of a similar type of 
locomotive boiler, designed some years ago by Mr. Pohl- 
meyer, manager of the Government railway shops of 
Dortmund, and described by your issue of October 4th, 


f | ber 5 and other sources, have been ignored by ‘‘B. V 


1889. On comparing the two boiler t: it is obvious 
that Mr. Pohlmeyer, as well as Mr. Lentz, held the 
same ends in view, and the latter is therefore not quite 
correct in his statements when he writes : 

‘Mr. Strong is the only one who has practically dis- 
pensed with the complicated firebox,” &c. 

Mr. Pohlmeyer and Mr. Lentz agree so far in their 
arrangement, as the air for combustion enters the firebox 
below the grate, from the back front plate only, whilst 
Mr. ey designs the air to enter likewise through a hole 
between the flue and the lower part of the shell ; more- 
over, the German engineers design one flue only, whilst 
Mr. Strong proposes to apply two of them. 

On further comparing the different systems, there is no 
doubt that the number of square feet of heating surface, 
calculated per cubic feet of water space in the boiler, is 
rather low with the two German types and pretty high 
with the American one. The latter arrangement facili- 
tates of course, toa considerable extent, the quick getting 
=e of steam, but it has, on the other hand, the most dis- 

vantageous feature, that the vacillation of steam pres- 
sure is greatly increased in case of variable want of steam, 
especially in mountainous districts, where hills, &c., 
are to be got over. It is therefore a matter of opinion, 
which evil may be styled to be the lesser one: a little 
more time required for getting up steam, or a rather 
unsteady pressure of steam. 

I am told that the Prussian Railway Department have 
of late adopted the new locomotive types for a couple of 
boilers, which are partly still under construction, partly 
already finished. Ther also learned that a locomotive, 
fitted with a boiler similar to that described by the issue 
of ENGINEERING of October 4th, 1889, Fig. 5, page 397, 
has been started some months ago and given very satis- 
factory results ever since. 

The Lentz boilers, ordered by the same department, 
have not left the workshops yet ; a judgment on them 
would therefore be premature at the present moment. 
There is, however, no reason to believe that they should 
not compete with the Pohlmeyer boiler, as the main 
difference, existing between the two systems, arises from 
the arrangement of the shell only and not of the inner 
parts of the boiler. 

The greatest advantage the Lentz design incontestabl 
possesses when paralleled with the scheme of Mr. Pohl- 
meyer, is to be derived from the fact that, with the 
former, the biggest boiler diameter may be disposed of 
wherever it appears convenient, the constructor not 
being bound to the driver’s platform in this respect. 
Now it seems to me that the advantage should be well 
borne in mind for express engines with high wheels; I 
even go as far as to surmise that only such boilers can 
successfully be introduced in the above locomotive 
type. 

i I am, Sir, yours rally, 


December 29, 1890. 





THE ‘*TEUTONIC.” 
To THE EDITOR OF ENGINEERING. : 
S1r,—Your correspondent ‘‘ B. W. G.,” in your issue of 
December 26, draws attention to the doubt you throw on 
the accuracy of the Teutonic’s log on her voyage westward 


in August last. This matter was very fully discussed in the 
New York papers, and the facts there given were never 
controverted by the owners of the Teutonic, the only reply 


iven being that the captain’s log could not be inaccurate. 

he Teutonic is reported in her log to have passed Roche’s 
Point at 2.15 p.m., Greenwich mean time, but the observer 
at the station reported her _ at 1.47 p.m., and this 
is the time given out by the White Star Office in Liverpool 
the next day. The City of New York on the same day 
was logged as passing Roche’s Point at 1.30 p.m., Green- 
wich mean_ time. ‘ihe observer at this station gave 
1.25 p.m. The difference of five minutes is understand- 
able, as Roche’s Point is the place where the pilot is dis- 
charged, and the observer may have taken the time when 
tne ship passed his station, while the captain would pro- 
bably take the time when he had discharged his pilot. 
An error of twenty-eight minutes is not understandable 
in the case of the Teutonic, as she is subsequently reported 
as passing the Old Head of Kinsale at 2.40 p.m., Green- 
wich mean time, the distance from Roche’s Point map| 
fully 16 knots, and even “‘B, W. G.” or her captain will 
hardly claim that she could steam 16 knots in the first 
twenty-five minutes of her voyage. In order that the 
captain of the Teutonic should not have made a mistake 
the observers at both stations, who are trained men an 
independent of each other, must have erred. The observer 
at Old Head of Kinsale reported City of New York passing 
on same bearing as Teutonic at 2.25, or fifteen minutes 
earlier, thus caining the observer at Roche’s Point, who 
reported City of New York passing twenty-two minutes 
before Teutonic. It is conceivable that Teutonic may 
have gained seven minutes in steaming 16 knots, but 
hardly that she would gain thirty-five minutes. 

These facts, which I gather from your article of Se tem- 
« Ube, 
who bases his championing of the Teutonic upon the 
possibility of the City of New York officers being mis- 
taken in their statement of having sighted the Teutonic 
when half-way across the Atlantic. ese officers are not 
likely to have mistaken another vessel for the Teutonic, 
for although she has two funnels and three masts, as many 
other vessels have, yet the number of vessels so rigged 
which could have kept anywhere near abreast of the Gt 
of New York when she was at full speed is very limited, 
and all these others were not within 1200 miles of this 
position, as the Cunards, which are the only possible ships 
which have two funnels and three masts of anything 
approaching this speed, leave Liverpool on Saturday, 





while the Teutonic leaves on Wednesday. ‘‘ B. W. G.” 


dj| these steamers was: 





can know very little of the sailing of these fast steamers, 
or else he must very forgetful. It is not very 
easy for those on the City of New York to mistake 
some other vessel for the Teutonic at a distance unless 
they knew as little of the sailings of fast steamers as 
‘““B. W. G.,” who asks, ‘‘Can any one be sure of the 
identity of a steamship three miles off at midnight? 
The answer is, ‘‘ Yes, if he knows his business.” Any sea- 
man who has seen a ee liner at sea can judge 
by the number and distribution of her port lights who he 
is, and when, as is the case of the Teutonic, she is the 
only vessel which the City of New York could possibl 
see. going in the same direction at about the same cone | 
which has electric masthead and side lights, there can be 
no reasonable doubt that any one who knows his business 
could, in the City of New York, have said with a certainty 
that the ship he saw was the Teutonic. But there is 
another part of this remarkable voyage which ‘*B. W. G.” 
has not said anything about, and that is the time of arrival 
on the American side. Teutonic’s log gives 4.20 a.m. 
New York time, as the time when she passed Sandy Hook 
lightship, but the trained and independent observers on 
the lightship and on the shore gave the time as 5.10 a.m. 
The time given by the City of New York’s log is the 
same as that given by these observers, so that we have 
again to judge between the accuracy of the Teutonic’s log 
and that of at least two independent trained observers, 
whose accuracy is eameaited tn the case of the time re- 
corded for the City of New York, which passed about two 
hours after. In order not to doubt the Teutonic’s record we 
must believe that the officers of the rival company were 
several times mistaken, and that four trained observers, all 
independent of each other and of the rival companies, were 
allwrong. “B. W.G.’s” faith in the record of the Teutonic 
must be based on information not before the public. 
It is obvious to every one that the value for advertising 
purposes of having the fastest record is great, but ENGI- 
NEERING readers are solely anxious to have records of 
results whichare based on skillinseamanship and engineer- 
ing. Inaccuracy has led some one to claim for the same shi 
the fastest eastward passage, when the passage so claim 
was not even the fastest she herself had made, and had 
been beaten by three other steamers, This same inaccu- 
racy has led your contemporary, The Engineer, to state that 
the Teutonic can carry coals to steam a distance of 10,730 
miles, and that she could do this distance in twenty-two 
days, which would be at a mean speed of 20.2 knots. 
Her best mean speed for six days—inaccuracies included 
—is 20.17 with coal on board sufficient to steam about 
3000 knots and cargo of less than half the weight of 
this coal, hence she would have to steam an average for 
twenty-two days better than she has ever done—inaccu- 
racies included—for six days, with an extra load of coal 
on board for steaming at least 5000 knots, say about 3000 
tons. On this inaccuracy is based a statement that no 
other vessel is capable of doing this. At last we have a 
statement which is not inaccurate, for no vesselcan do this, 
not even the Teutonic, unless there isa reserve in her not 
yet developed, which, if it exists, would have been better 
to have been used for record breaking. If we are to believe 
the trained independent observers, the time taken by the 
Teutonic was 1 hour 18 minutes more than that given by 
the log, so that instead of being thirteen minutes less than 
the City of Paris, it is 1 hour 5 minutes more. Indepen- 
dent readers must decide which is more likely to be right, 
and they may be helped to a decision by the knowledge of 
the fact that this year the City of New York has crossed 
the Atlantic in company with the Teutonic ten times, and 
has done it seven times out of the ten in less time. 


ENGINEER, 
London, December 31, 1890. 





Water Surety of Prerorta.—Water works are now ap- 
proaching completion at Pretoria. The source of supply 
1s a square cement chamber built in the bed of the river 
near the Fountains. 





Tue Wortp’s Steamers.—More than half the com- 
mercial steamers of the world are owned by British firms 
and companies. Thus the number of British steamers, of 
upwards of 100 tons burden each, stood at the date of a 
recent compilation at 5302, Germany had at the same 
date 689 commercial steamers ; France, 471; the United 
States, 412; Spain, 412; Italy, 200; Norway, 371; Hol- 
land, 164; Russia, 230; Sweden, 403; Denmark, 197; 
Austria, 111; and Japan, 147. The aggregate burden of 
British, 5,106,581 tons; German, 
656,182 tons; French, 484,990 tons; American, 375,950 
tons; Spanish, 273,819 tons; Italian, 185,796 tons ; Nor- 
wegian, 176,419 tons; Dutch, 149,355 tons; Russian, 
146,742 tons; Swedish, 126,642 tons; Danish, 103,578 tons; 
Austrian, 96,503 tons; and Japanese, 76,412 tons. It 
follows that the various countries named owned between 
them at the date of the return, 9638 commercial steamers, 
of the aggregate net burden of 8,286,747 tons. No account 
is taken in the return of countries owning less than 100 
commercial steamers each. It may be noted, however, 
that Belgium owned 55 steamers, of an aggregate net 
burden of 71,658 tons. The British steamers comprised 
in the return were on an average of a larger size than those 
owned by inhabitants of other countries. In proof of this 
it may be noted that the average net burden of the 5302 
British steamers was 963 tons each, while that of the 4336 
miscellaneous steamers was 733 tons each. Great Britain 
has thus not only an overwhelming a erg of 
a steamers, but each eres a, has a 
arger average Carrying capacity. t the close of Septem- 
ber 1890, there were 330 additional British commercial 
steamers in course of construction. Of these 270 were 
being built wholly of steel, and 56 wholly of iron, leaving 
only four of composite construction. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—After the termination of 
the new year holidays, the pig-iron market again opened on 
Monday, but a holiday feeling still dominated the market. 
Business opened very quietly in the ring for the first day 
of anew year. The “ bears” sat on the market at the 
opening, chiefly through sales of hematite and Cleveland 
iron. Scotch iron was very quiet all forenoon, with very 
little business doing. At the finish the price improved a 
little on some free bidding by a prominent ‘‘ bull.” A 
line of 5000 tons of hematite iron was sold at the opening 
at 53s. 6d. per ton three months. There was also some 
activity in respect of Cleveland iron. Scotch iron closed 
at 46s. 4d. per ton, cash buyers, after 46s. 24d. cash done. 
There was no business done in the market in the after- 
noon, as the brokers were not disposed to operate until 
the annual statistics of the trade should be issued. The 
committee intrusted with the matter met at three o’clock, 
and the report was posted in the Exchange shortly before 
four o’clock. It was: 


Statistics of the Scotch Pig-Ivon Trade from December 25, 
1889, to December 31, 1890. 








Production. 1890 1889, 1890. 
As per returnsfromiron- _ tons tons 
masters ... ee ... 798,333 998,928 Dec. 200,595 
Consumption. 
In foundries ... 346,782 185,896 
In malleable iron and 
steel works ... 419,613 576,389 
766,395 762,285 Inc. 4,110 
Exports. 
Foreign oa 237,607 246,193 
Coastwise ... By 203,770 185,423 
Railway to England 12,956 13,620 
454,333 445,236 Inc. 9,094 
Stocks. 
In Messrs. Connal and 





Co’sstores ... 587,652 
In the hands of the iron- 

masters ns re 25,793 

613,445 Dec. 422,395 

Number of furnaces in blast on De- 1890. 1889. 

cember 25 pee a eee ake 88 
Average number of furnaces in blast 

for year .. 66.215 84.196 


Average price of G.M.B. warrants for 
year acl a ats is ... 49s, 63d. 47s. 9d. 
Highest price of G.M.B. warrants for 
... 66s. 3d. 64s. 104d. 
for 
... 438, 4d. 40s, 10d. 
The market opened yesterday with Scotch warrants down 
34d. per ton, but business was subsequently done at 4d. 
more, and at the close the price was 1d. per ton below the 
preceding day’s finish. As the Cleveland annual returns 
were considered rather unsatisfactory, a declineof 64d. per 
ton took place on that class of iron, and hematite iron was 
likewise 6d. per ton lower in price. There was a firmer 
tone in the afternoon. Scotch warrants improved in 
price 3d. per ton, hematite iron was 1d. better, but Cleve- 
land remained unchanged. The closing settlement prices 
were: Scotch iron, 46s. 44d. per ton; Cleveland, 
41s. 74d.; hematite iron, 52s. 104d. per ton. Of the 
special brands of makers’ iron still available, Sum- 
merlee Nos. 1 and 3 were quoted yesterday at 68s, 
and 59s. 6d. per ton respectively, and Langloan 
at 7ls. and 60s. 6d. The course of the market 
yesterday rather puzzled the ‘‘bears,” who were looking 
for much lower prices. The more prominent amongst 
those who were oversold were very quiet all day. 
Whether the quietness was due to Sutnaaiitien to sell 
at the prices now ruling, or simply a desire to let the 
market recover a bit, remains to be seen. For the time 
the majority of the most powerful houses are against the 
market ; still the ‘‘ bear” account is not considered to be 
a very heavy one, though the fact that the rate is lower 
is apt to create that impression. The bulk of the iron 
sold forward lately has been all ‘‘ fixed,” thereby showing 
that the ‘‘ring’” feared a corner. That idea has now 
toa great extent disappeared, though in the event of 
the rate continuing to fall, it might be revived again. 
There was an improved demand for Scotch pig iron war- 
rants this forenoon, the price of which advanced 4d. per 
ton before the close of the market. Cleveland and hema- 
tite iron rose 44d. and 34d. per ton respectively. In the 
afternoon, prices were a shade easier, but still materially 
better than those of yesterday. Last week's shipments of 
pig iron from all Scotch ports, amounted to 2522 tons, as 
compared with 5267 tons in the corresponding week of 
last year. They included 180 tons for Italy, 155 tons for 
Germany, smaller quantities to other countries, and 2050 
tons coastwise. The imports of Cleveland pig iron into 
Scotland last week amounted to 2561 tons against 1500 
tons in the corresponding week of 1889-90. For the year 
1890 the total imports were 238,494 tons, being a decrease 
of 26,873 tons as compared with the imports in 1889. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 584,751 tons yesterday afternoon, 
as compared with 587,725 tons yesterday week, thus 
showing for the week a decrease amounting to 2974 tons. 


_ Imports of Iron Ore ai the Clyde.—The imports of 
Spanish iron ore at the Clyde ports for the past month, 
although a little heavier than those for two previous 
months, show a serious decline as contrasted with those 
for the same month last year. There arrived only thirteen 
Steamers, with 18,220 tons of ore, a decrease of nineteen 


year aa a ac ieee 
Lowest price of G.M.B. warrants 
year ae 





steamers and 28,924 tons of ore. For theyear the imports 
amounted to 459,853 tons, showing a decrease of 17,481 
tons. At the end of September imports of ore for the 
nine months showed an increase of 61,910 tons, but since 
the iron furnaces were blown out this increase had been 
entirely lost. On the last quarter the decline in imports 
has been 79,391 tons. The returns are: 


Month. Year. 
Vessels. Tons. Vessels. Tons. 
1890 ... 13 18,220 315 459,853 
1889 ... 32 47,144 337 477.334 
1888 ... 26 37,289 318 416,244 
Sey... 24 32,828 325 406,647 
1886 ... 19 25,054 247 293,086 


Grangemouth Shipbuilding Firm at Ardrossan.—The 
Grangemouth Dockyard Company, whose business at 
that ae has been very thriving for several years, and 
latterly also at Alloa, have just taken possession of the 
shipyard at Ardrossan, where they hope to be equally suc- 
cessful in carrying on the business of building new and 
repairing old vessels. They have already got orders for 
three new vessels, which are to be put down immediately, 
indeed the keel-blucks of two of them have actually been 
laid. During the past year they launched about 18,000 
tons of new shipping on the Forth, and they intend to do 
their best to have an equal annual output at Ardrossan. 


Extension of Irvine Water Works.—It is only a few 
years, comparatively, since the town of Irvine obtained 
an abundant supply of water by gravitation ; but already 
the works required to be extended at an estimated cost 
of between 9000/. and 10,0007. The contract for the 
laying of the new pipes from the filters to Irvine has 
been Tet this week, the successful offerers being Messrs. 
Nimmo and Cooper, of Bathgate. 


Great Increase of Coal Shipping at Mcthil.—The port of 
Methil, in Fifeshire, is sald coming into prominence 
in connection with the shipment of coals, and its improv- 
ing position is coincident with the declension of that 
branch of trade at Burntisland in the same county, and 
not many miles distant from Methil. The total coal 
shipped for the past year was 666,403 tons, compared 
with 556,040 tons for the previous year—an increase of 
110,363 tons. The imports show a falling off of 4423 tons. 
The following Table gives the trade for the three full 
years during which the dock has been opened for traffic : 


Number Number Regis- Tons of 

Year. of of Sailing tered Coal 
Steamers. Vessels. Tons. Shipped. 
1890 774 366 355, 976 666,403 
1889 623 376 298,058 556,040 
1888 478 352 224,074 410,131 


The Coal Trade.—There was practically no coal market 
on ’Change to-day. Shippers are agreed that, as far as 
they are concerned, the railway service is worse instead 
of elas. Most firms engaged in manufacturing and 
shipping, as well as those coalmasters who are not for- 
tunate enough to have access to a canal, have suffered 
serious monetary losses from the strike. In one or two 
of the colliery districts more trains with minerals were 
being moved to-day, and at Bo’ness loading of vessels is 
proceeding, but the block at Glasgow Harbour is as bad 
as ever, and traders can obtain no assurances as to the 
time when it is likely to improve. These remarks apply 
to the Caledonian and North British systems. There is 
a great improvement reported from the South-Western 
lines in Ayrshire, but the colliers there are not yet fully 
started since the holidays. It is impossible to give prices 
of coal. A number of works are kept idle solely from 
their inability to obtain fuel 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLEsBRouGR, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England Iron and Allied Trades 
was held in the Royal Exchange, Middlesbrough. The 
attendance was very og! and next to no business was 
transacted. Messrs. W. Petchell and Co., of Middles- 
brough, exhibited specimens of patent wire-wove roofin 
which they claim is unbreakable, flexible, and waterproof. 
They showed two kinds of the roofing carboline, which is 
opaque, and duroline, which is transparent. There were 
no other exhibits on Change. The market was most 
cheerless and dull. About 42s. was the general quotation 
for prompt f.o.b. delivery. of No. 3 g.m.b. Cleveland 
pig iron, but some sellers asked 3d. above this figure 
and were not disposed to take less. Buyers, however, 
were very few, and hardly anybody was inclined to give 
more than 41s. 9d. for No. 3. A small transaction was 
recorded at 41s. 10d. Producers as a rule would not 
listen to anything like the market quotation, and not- 
withstanding the fact that it is some considerable time 
since many of them booked any orders at all, and con- 
sequently they must now be getting very short of work, 
they refused to do business at what they state are un- 
remunerative prices. Middlesbrough warrants were 
steady at 41s. 74d. cash buyers, but little if any 
business was done in them. To-day affairs were a little 
better, but very little business indeed was transacted. 
Sellers asked 42s. 3d. to 42s. 6d. for prompt No. 3, and 


Middlesbrough warrants were 42s. cash buyers. The 
lower qualities of pig iron are pretty steady. There 
is not much doing in the hematite pig iron trade. 


About 55s. is the price of Nos. 1, 2, and 3 east coast 
brands of makers’ iron. Altogether the market is in a 
most unsatisfactory condition and prospects are as 
gloomy as they well can be. There are some hopeful 





people, however, who predict that ere long some improve- 
ment in trade will be noticeable. 


Manufactured Iron and Steel.—These two important 
industries are very quiet, and prices have again fallen 
since we last reported. Common iron bars and shi 
plates are each 5/. 15l.; ship angles, 5/. 10s. ; and stee 
ship plates, 6/. 2s. 6d., though business has been done at 
6l.—all less the usual 24 per cent. discount for cash. 
Heavy steel rails are still 4/. 17s. 6d. 


The Make and Disposal of Pig Iron during 1890.—The 
Cleveland Ironmasters’ Associations have just issued 
statistics showing the make and disposal of pig iron in 
the North of England during the past year. The returns 
show the make of Cleveland pig iron for the year to have 
been 1,539,250 tons as compared with 1,528,646 tons in 
the previous year, and 1,991,032 tons in 1880. The make 
of hematite, spiegel, &c., was 1,306,839 tons as compared 
with 1,242,535 tons in the previous year, and 519,821 tons 
in 1880. The total make of all kinds of pig iron last 
year was 2,846,089 tons as against 2,771,181 tons in the 
previous year, and 2,510,853 tons in 1880, an increase on 
the year of 68,908 tons, and on 1880 of 335,236 tons. This is 
the largest make during the time for whichstatistics have 
been compiled. The makers’ stocks of Cleveland iron at 
the end of the past year was 134,252 tons as compared with 
70,983 tons at the end of the previous year and 114,361 
tons at the end of 1880. Makers’ stores of Cleveland iron 
amounted to 5857 tons as compared with 8500 tons at the 
end of 1889, and 69,028 tons at the end of 1880. In war- 
rant stores 116,153 tons was held as against 182,902 tons 
at the end of 1889, and 147,735 tons at the end of 1880. 
The total stocks of pig iron at the end of 1890 were 
256,262 tons as omatial with 262,385 tons at the end of 
1889, and 331,124 tons at the end of 1880. 


The Make and Disposal of Pig Iron for December.—The 
return of the make and disposal for the month of Decem- 
ber shows a considerable increase in the public pig-iron 
stores, and also a considerable increase in the makers’ 
stocks of 16,131 tons. They also show that the number 
of furnaces blowing at the end of the month was 101, and 
the number damped down or out 49, as compared with 
103 blowing at the end of December, 1889, and 50 damped 
down or out. The number of furnaces on Cleveland pig 
iron at the end of the past month was 60, and on hematite 
41, or two less than at the end of November. The make 
of Cleveland pig iron in the port of Middlesbrough 
during December amounted to 117,620, as compared with 
111,329 tons at the end of November, an increase of 6291 
tons. Outside the port the make of iron was 19,738 tons, 
against 19,228 tons during the preceding month, an in- 
crease of 510 tons. The total for the whole district was 
137,358 tons, compared with 130,557 tons at the end of the 
month previous, an increase of 6801 tons. The total 
make of all other kinds of iron, including hematite, 
spiegel, and basic, was 102,970 tons, compared with 
105,292 tons during November, a decrease of 2322 tons. 
The production of all kinds of pig iron during the month 
amounted to 240,328 tons, against 235,849 tons in the pre- 
ceding month, an increase of 4479 tons. The makers’ 
stocks of Cleveland pig iron in the port of Middlesbrough 
at the end of Decenan amounted to 121,588 tons, against 
108,238 tons a month previous, an increase of 13,350 tons, 
Outside the port the stocks in makers’ hands amounted to 
12,664 tons, against 9883 tons on November 30, an increase 
of 2781 tons. The total for the whole district is shown to 
be 134,252 tons, as compared with 118,121 tons at the end 
of the preceding month, an increase of 16,131 tons. In 
the cont, a stores there were 5857 tons of Cleveland pig 
iron against 7768 tons at the end of November, a decrease 
of 1911 tons. The amount of pig iron in the public stores 
was as follows: North-Eastern Railway 267 tons, or 20 
tons less than the amount held for many months past. 
Connal stores 115,886 tons, against 99,209 tons at the end 
of the month previous, an increase of 16,677 tons. The 
total stocks of all kinds at the month’s end amounted to 
256,262 tons, as against 225,385 tons on November 30 
showing an increase of 30,877 tons. 





Tron AND Street Trades iN 1890.—Writing on the 
subject of trade, Messrs. Bolling and Lowe state that 
exports are now slackening, but home orders remain 
good. Taken value for value of their total production, it 
can now be fairly assumed that steel takes the lead of 
iron. Regarding international trade in the new year, 
we have to bear in mind that in the United States a 
Silver Bill has passed, which threatens to seriously in- 
fluence all our transactions with countries who keep their 
monetary standard on a silver basis, thereby causing 
rapidly fluctuating values. There is a continued ten- 
dency in nearly all countries to increase their protective 
duties. We have seen what has taken place in the 
United States ; France is on the point of rearranging all 
her tariff in this spirit, and Russia is on the same path. 
It has now become a very important question for manu- 
facturers and traders in Great Britain to consider whether 
there are any means by which this threatened exclusion 
of British steel, iron, and machinery can be reduced to a 
reasonable proportion. With the exception of Mexico, 
whose credit up to the present seems to be almost un- 
limited, all South and Central American countries suffer 
from a want of confidence, and some time is likely to 
elapse before this will be removed. As regards the im- 
mediate prospects of the English steel and iron trade, the 
late financial crisis will leave considerable traces behind 
it in the shape of diminished means for enterprises here 
and abroad, and many contracts will be left on manu- 
facturers’ books for which no specifications will be forth- 
coming. On the other hand, should nothing arise to 
disturb European peace, trade will revive, Capital must 
seek employment, and this in itself will help much 
towards re-establishing confidence. 
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MISCELLANEA. 

Tux United States Navy Department have ordered a 
submarine gun and six projectiles from the Ericsson Coast 
Defence Company with the object of thoroughly testing 
this method of warfare. 

During the past year Messrs. Cramp, of Philadelphia, 
have turned out six vessels from their shipbuilding yard, 

gregating 19,518 tons. Only one of these vessels was 
m3 steel, namely the Newark, built for the United States 
Navy. 

One ounce of platinum is said to be required for the 
manufacture of eighty 16 candle-power incandescent 
lamps. The output of these is steadily increasing, and 
unless some substitute can be found, it is thought that 
there will be a serious scarcity of this metal in the near 
future. 

We have received from Messrs. G. Bailey, Toms, and 
Co., of 7A, Laurence Pountney-hill, London, E.C., a copy 
of their list of unusual sections of iron and steel bars. 
These sections can be obtained from them in very great 
variety, and the list should be of great use in the office of 
the engineer. 

The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending December 28 
amounted, on 16,244# miles, to 1,218,288/., and for the 
corresponding period of 1889, on 16,146 miles, to 1,255,1791., 
an increase of 98} miles, or 0.6 per cent., and a decrease 
of 36,8901. or 2.9 per cent. 

We learn from Messrs. Drake and Gorham that the 
Cardew instruments, of which they hold the patents, are 
being extensively used by the various electric ans 
companies. The earthing device, which was described on 
page 544 of our last volume, has been adopted by three 
important lighting companies. 

All the passenger engines of the Cincinnati, Hamilton, 
and Dayton Railroad in the United States are to be 
equipped with electric head lights. The drivers are said 
to be enthusiastically in favour of the new light and 
declare that in place of darkening the lights of the lamps 
at switches it renders them more visible. A somewhat 
remarkable statement if true. 

The Board of Trade returns for the month of December 
last show that the imports amounted to 39,434,000/., an 
increase of 1,137,000/., or about 3 per cent. on the total for 
the corresponding month of 1889, though the figures for 
that month were very large. The exports of British goods 
amounted to 21,384,000/., an increase of 383,000/., or 2} per 
cent. on the returns for December, 1889. 

A new variety of brick or terra-cotta, named Pyro- 

anite is now being introduced into this country by Mr. 

. Freeman, of 28, Victoria-street, Westminster. It is 
said to be produced by combining a fusible and infusible 
clay together; the oe product is a strong hard 
material, which is said to have a crushing strength of 
54 tons per square inch; and is capable of taking a high 
polish, By properly mixing the clays a great variety of 
colours can be given to the product, ranging from white to 
jet black. The inventor of the process is a Russian. 

Writing tothe Times to contradict the report to the 
effect that the injury tothe 110-ton gun of the Sanspareil 
is serious, Mr. E. W. Lloyd, of the Elswick Works, 
states that the injury is confined to a covering ring put on 
merely to cover the joints in the main rings, and with no 
intention of adding to the strength of the gun. These 
covering rings are indeed absent from the guns of the 
Victoria. The accident was probably due to the shrinkage 
of the ring being too great. A new ring is to be substi- 
tuted and the gun will be ready for trial again by the 14th 
instant. 

The new armament of the battleship Thunderer has 
just been tested off the Isle of Wight. These guns replace 
the old 38-ton muzzle-loaders formerly carried by this 
vessel. They weigh 29 tons each and are 26 ft. 10 in. long, 
tapering from an outside diameter of 43 in. at the breech 
to one of 16 in. at the muzzle. The calibre of the gun is 
10 in, The old guns were 19 ft. 2 in. long, and fire a pro- 
jectile 12 in. in diameter, weighing 700 lb., with a powder 
charge of 130 1b. The projectile for the new guns weighs 
500 Ib., and the charge 252 lb. Owing to this large 
powder charge the muzzle —. of the new guns is 
14,540 foot-tons as compared with 10,400 foot-tons in the 
case of the old guns. In addition to these changes in her 
armament the Thunderer has been fitted with triple- 
expansion engines by Messrs. Maudslay, Sons, and Field. 


The following table, which has been compiled by 
Ryland’s Iron Trade Circular, shows the number of 
furnaces now built and in blast in the United Kingdom : 

Total number of furnaces built on Decem- 

ber 31, 1890 ... an aie 8 .. 788 
Total number of furnaces in blast on Decem- 

ber 31, 1890 ... me a Sok aie 
After deducting 51 more furnaces blown out 

in Scotland since last quarter. 

Decrease in the number of furnaces built 

since September 30, 1890... ... “oh 
Increase in the number of furnaces in blast 

since September 30, 1890... ath ne 
Omitting the Scotch furnaces mentioned above. 
Decrease in the number of furnaces in blast 

since September 30, 1890... ‘ 

Including the Scotch furnaces. 

A report on the Corinth Canal has recently been issued 
by the Austrian engineer, Herr Deutch, who has been 
commissioned to inspect the works in progress and esti- 
mate the time and money required to complete them. 
The original calculation was that there would “ 9,500,000 
cubic metres of excavation throughout the length of the 
canal, the dredging required at the terminal points being 
in addition to this. Of this amount, 8,200,000 cubic metres 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig Iron Warrant Markets.) 


OcTOBER. NoveMBER. DECEMBER. 


Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the case 
of hematite, Scotch, and Cleveland iron, and 11, in all other cases. The price of quicksilver is per 
bottle, the contents of which vary in weight from 70 lb. to 80 1b. The metal prices are per ton. Heavy 
steel rails are according to Middlesbrough quotations. 





had been excavated up to July, 1889, but it was then dis- | relating to the nickel mines having been given to the 
covered that the banks had been given insufficient slope | Government in confidence, cannot be included in the 
to prevent the soil from slipping, and to remedy this would | return. The number of men employed in the production 
increase the amount of earthwork by another 2,000,000 | of gold is stated as 2887; copper, 1074; gypsum, 233 ; 
cubic metres. It would also, it appeared, be necessary to | pt salt, 210, 


face the banks with 6 ft. of stone or brick for a length of | . sta 4's 
24 miles. The unexpected outlay thus required caused | ; natn est > Fao og "The a poo 
had the following composition: Carbon, 0.15 to 0.05 per 


the temporary suspension of the works. Additional | 
cent.; phosphorus, 0.02 to 0.05 per cent. ; sulphur, trace ; 


capital has, however, been raised, and the main part of 
the work is now completed, though Herr Deutch states | manganese, 0.50 to 0.04 per cent.; nickel, 25 per cent. ; 
iron, 74 per cent. Round bars, .58 in. in diameter, 


that experience only will show whether the facing of the 


banks will be sufficient to prevent slipping. {turned to .47in. in diameter, had when tested unan- 
The statistics published by the Dominion Government | nealed a tensile strength of 56.6 tons per square inch, 
show that during the year 6,809,752 lb. of copper ore were | with an elongation of 19 per cent. in 8 in. Tested after 
marketed, being valued at 177,085/. The total showed an | annealing the results were: Tensile strength=51.5 tons 
increase of a million and a quarter pounds over the year | per square inch, elongation=29.5 per cent.in 8in. Flat 
preceding. Of gold, 72,328 oz. were produced (an increase | bars 2.2 in. wide by .235 in. thick, machined to 0.67 in. 
of 11,108 oz.), the value being given as 259,032. British | wide by .235 in. thick, gave when tested before annealing a 
Columbia produced 117,785/. in gold, and Nova Scotia! tensile strength of 51.2 tons per square inch with an 
came next with 102,005/.: while the North-West, in-| elongation of 40 per cent. After annealing the tensile 
cluding the Yukon district, yielded 39,0007. The esti- | strength was 46.9 tons per square inch with an elongation 
mated production of gold since 1858 is 10,800,000. The | of 33 per cent. Round bars 1.2 in. in diameter, reduced 
gypsum mines produced 213,273 tons, worth 41,0201. The | to .47 in. in diameter before testing, tested before anneal- 
yep of iron ore rose from 78,587 tons to 84,181 tons, | ing, had a tensile strength of 55.9 tons with an elongation 
ut its value fell from 50,413/. to 50,3287. The iron and of 43.5 per cent. Rounds.47in. in diameter, tested with- 


steel manufactures of 1889 are given as ee. 3 but | out being machined or annealed, had a tensile strength of 


two firms had failed to make returns. e production | 44 and 45.8 tons per square inch with an elongation of 37 
of salt fell from 59,070 tons to 32,832 tons. The facts | and 40 per cent. respectively. 




















Jan. 9, 1891.] 


ENGINEERING. 


51 








THE UNITED 





ce 


STATES CRUISER 



































MAINE.” 


Tuts latest addition to the United States fleet was | work of oval shape 10} in. thick. The vessel will be as to secure a heavy bowand stern fire. The fore and 
launched from the Brooklyn Navy Yard on Novem- | barque-rigged, and will have a sail area of 7135 square main masts will be fitted with military tops, each 


ber 18 last; her construction was authorised by an 
Act of Congress dated August 3, 1888, at a cost not to 
exceed 2,500,000 dols., and it was ordered that she 


feet. 


|mounting two machine guns. The rigging will be 


There will be a conning tower armoured with a| brought down in such a manner as not to interfere 


thickness of 10in. of steel. This will be built on the 


| with the fire of these guns. The vessel will also carry 


should be completed by October 3, 1892. The ship | superstructure amidships; it will be elliptical in | two torpedo boats, which will be supported from the 


was designed by the Bureau of Construction ; the | 
engines are designed by the Bureau of Steam Engineer- | 
ing, and have to develop 8000 horse-power as a| 
minimum ; but they are intended to work up to 9000 | 
horse-power. The machinery is to be built by N. F. | 
Palmer and Co., for 735,000 dols. The builders are to | 
receive 100 dols. extra for every unit above 9000 horse- 

wer, and to forfeit the same for each unit below this. 

he guns will be supplied by the Bureau of Ordnance, 
and all material used in construction is from the United | 
States. 

The Maine will have two vertical triple-expansion 
engines, which are to be placed in two separate water- 
tight compartments. The cylinders for these engines 
are to be 354 in., 57 in., and 88 in. in diameter respec- 
tively, with a stroke of 36in. There are to be eight 
cylindrical return tubular boilers, each 14 ft. 8 in. in 
diameter, and 10 ft. long, and each will have three 
furnaces ; they are designed to work at a pressure of 
135 lb. The total heating surface is 18,800 square 
feet, and the grate surface 553 square feet. It is 
specified that forced draught is to be secured by lead- 
ing air to the under side of the grate bars, and forcing 
it through ducts by four blowers of 26,000 cubic feet 
capacity a minute. The vessel is to be fitted with 
twin three-bladed screws 15 ft. in diameter, and each 
line of shafting will be in three pieces. The whole 
weight of the machinery of the vessel will be about 
890 tons. The total coal bunker capacity is 822 tons, 
although at normal draught she is not intended to 
carry more than 400 tons. With this supply it is ex- 
pected that she will be able to steam 960 knots at the 
rate of 17 knots an hour, 1617 knots at the rate of 
15 knots, and 4250 knots at a 10-knot rate. 

In her general appearance the Maine will resemble 
the Brazilian frigate Aquidiban, but will be larger and 
will carry heavier guns, The Maine is to have a heav 
belt of armour running for a length of 180 ft. amid- 
ships and extending 3 ft. above the water line and 
4ft. below it. It will be llin. thick from the top to 
1 ft. below the water line, and thence will taper to a 
thickness of 6 in. This armour will have a wood back- 
ing 8in. thick. There willalso be immediately behind 
the armour two thicknesses of plating, stiffened by 
horizontal angle bars placed on the outside of the 
plates. The armour bulkhead athwartship, at the for- 
ward end of the armour belt, will be 6 in. thick, and 
will have two thicknesses of backing plates. The 
turrets are protected by 104 in. steel armour, the 
gun-port plates — 114 in. The revolving parts 

° 





and the spaces used for loading have a fixed breast- 


shape, and its greatest dimensions will be 10 ft. 6 in. 
by 9 ft. An armoured tube 4} in. thick will run from 


this tower to the armour deck to protect the steering | 


ear, speaking tubes, and signal wires. The armour- 


eck plating in the wake of the armour belt is to be, 
The underwater deck at the end | 


in two thicknesses. 
will be 2in. thick, to add further protection to the 
magazine and steering gear, and so formed as to 
give great stiffness to the ram bow. 

The vessel is of the following dimensions: Length 
over all, 324 ft. 44 in. ; lent on load water line, 
318 ft. 3 in. ; extreme beam, 57 ft. ; mean draught, 
21 ft. 6 in. ; displacement, 6682 tons; speed, 17 knots. 

The ship is fitted with three powerful electric search 
lights, range-finder, and electrical apparatus for work- 
ing the guns designed by Lieutenant Fiske, of the 
U.S. Navy. Besides the usual number of boats, she will 
have a steam launch, a steam cutter, and two torpedo 
boats 60 ft. long. The keel was laid October 10, 1888, 
and the first frame raised December 5 following. The 
first outside plate was put on on March 22, 1889. 
All steel material had three inspections, and bore 
three stamps, one of the Government inspector, one of 
the manufacturer, and finally the regulation Govern- 
ment stamp. 

In regard to armament, it may be said that it will 
consist of six 6-in. breechloading rifles, four 10-in. 
breechloading rifles, four 6-pounder and two 1-pounder 
rapid-firing guns, four 37-millimetre Hotchkiss re- 
volving cannon, and four Gatling guns. The 10-in. 
guns will be mounted in pairs in two revolving tur- 
rets—one just forward on the starboard side, and the 
other just aft on the port side of the superstructure 
amidships—similar to those used on the monitors. 
These guns will fire projectiles weighing 500 lb. each, 
250 lb. of powder being required for each charge. The 
greatest effective range of these guns is about nine 
miles. The turrets will be arranged in échelon, so 
that the guns may be fired directly ahead or astern as 
well as at different degrees broadside. Each turret 
will have two loading positions, and the guns will be 
loaded, elevated, and trained by the latest and most 
approved system. All the machinery of the guns will 
be protected by oblong breastworks of steel 104 in. 
thick. 

The 6-in. guns will be mounted on central pivot 
carriages, protected by segmental steel shields, 2 in. 
thick. Two of these guns will be placed directly for- 
ward, two directly aft, and two in the central super- 
structure—one on each side. The other guns, which 
are called the secondary battery, will be so disposed 


main deck by girder beams 15 in. in thickness. There 


‘are seven torpedo tubes, three below the water and 
four on the berth deck. The total weight of shot that 
' can be fired ahead or astern from the main battery is 
2200 lb., and on either side 2300 1b. 





INDUSTRIAL NOTES. 

THE new year has commenced with experiences 
similar to those of 1890, in so far as the industrial 
| outlook is concerned. The revolt of the bees seems to 
be contagious, for it has spread from hive to hive, in 
the various centres of industry. The Scotch railway 
strike is one of the largest that has ever taken place 
in Scotland, and certainly none have exceeded it in im- 
portance in so far as its wide-reaching effects are con- 
cerned, especially to the general public. sr 
as it did on the eve of the Christmas holidays, anc 
lasting through the Scottish holiday of the new year, 
the inconvenience was felt most acutely. The 
directors of the several companies, however, were 
determined to grapple with the difficulty as best they 
could, rather than give in to the terms and conditions 
of the workers and strikers. We must perhaps allow 
for a little exaggeration on both sides. The men assert 
that very little headway is made in so far as the 
majority of the men are concerned ; the companies, on 
the other hand, say that they are overtaking the 
traffic. Certainly the service improved greatly ere 
the close of the past week, but it is none the less 
certain that traffic was partially suspended, the goods 
sidings being crammed with wagons in many of the 
chief centres. The pressure has been so great that it 
|is alleged many of the hands have had to work 
|seventeen hours per day. The efforts made to effect 
|a settlement by arbitration or conciliation, did not 
|meet with much success. The Amalgamated Society 
|of Railway Servants sent 3000/. for the relief of the 
|men, and 200/. for other expenses. The General Rail- 
| way Workers’ Union, boasting of 60,000 members, sent, 
according to a newspaper, 2/. Mr. John Wilson, 
M.P., sent 50/., and some other donations have been 
sent. Some of the men returned to their work, and 
some have been engaged in England, to take the 

laces of those on strike. The companies expected to 

able to overtake the delayed traffic by Monday, but 
their expectations were not fully realised, but some 
clearances of the stations and sidings were effected, 
and the passenger traffic was much better. 

The most unsatisfactory feature in connection with 
the strike was the attempt to evict the families of the 
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men who lived in the cottages and dwellings belonging 
to one of the companies. In a fight of this description 
each party thinks itself justified in using all the means 
at its disposal in order to beat the opposing side, but 
one cannot help feeling sympathy with the wives and 
families who were to have been turned out in the incle- 
ment weather, without shelter, whatever the views 
held as to the dispute. The evictions were not effected 
at the first attempt because of the attitude of the 
crowd ; at a later date, however, by the aid of the 
military, evictions were carried out in some instances. 

The officials of the union adopted a proper course in 
denouncing the attempts to injure persons and destroy 
property made in one or two places. Mr. Tait, the 
secretary in Glasgow, gave utterance to views siniilar 
to those in last week’s Industrial Notes, that apart 
from other questions, ‘‘ outrages rebound with fearful 
———- upon the cause of labour.” With regard 
to picketting, a Cambridge gentleman who was in Glas- 
gow took a turn as a picket, and he bears testimony to 
the way in which picketting was carried on thus: 
‘The conduct of the pickets was admirable.” This is 
so far satisfactory, for it requires good temper and 
ay judgment to carry on slobotting, even under the 

st of circumstances. The law says: Thus far shalt 
they go, and no farther. Sometimes they are tempted 
to go beyond by those with whom they come into 
contact. 

To a larger extent than was anticipated, the men on 
strike have had the sympathy of the general public in 
the localities affected by the strike. There is a grow- 
ing sentiment in favour of shorter hours, especially 
when the demands made are not unreasonable. In 
thiz case the men demand not eight hours but ten, 
and then to be paid overtime at an increased rate |e} 
hour beyond the normal day. It is generally conceded 
that ten hours are sufficiently long for an ordinary day’s 
work, which in most cases really means twelve hours, 
inclusive of meal times, unless the meal times are cur- 
tailed to barely sufficient to swallow the food. 





The Lancashire and Yorkshire Railway Company 
have at last agreed upon terms with their goods guards 
and pilot shunters. The negotiations have been going 
on for some months, but were impeded through the 
illness and subsequent death of the late general 
manager, Mr. Thorley. The terms and conditions, 
briefly stated, are: Guards and shunters to be 
guaranteed a full week’s pay; hours to be sixty-three 
per week, with rate of eight hours per day pay for 
overtime; guards to retain present rates of wages ; 
wages of pilot shunters to be 23s. per week first year, 
24s, second year, 25s, third year, and until promoted 
to be a guard ; 2s. per night for lodging when awzy 
from home ; special Sunday duty to be paid at the rate 
of time and a half, and to be separate and above the 
week’s pay ; ordinary Sunday duty to be paid at the 
rate of time and a half, but to be reckoned in 
the week’s work; trip trains to be reckoned by time 
instead of money; when guards work, partly on tri 
and partly on time, both to be added at an agreed cal- 
culation. The above terms commence from Friday 
last, the 2nd inst. The delegates have unanimously 
agreed to the above as satisfactory. 

Throughout Lancashire the engineering trades were 
generally suspended for the holidays, except in cases 
where repairs were needed, They have now resumed 
their usual activity in all branches. All the leading 
Segeruente are well supplied with work, and with 
orders which will keep them fully employed for some 
time to come. Although some complaints are heard 
of a slackening off as regards new work coming for- 
ward, there is still a fair amount being offered, with 
no present indication of any approaching depression in 
any of the branches. The machine toolmakers are 
generally so well supplied with work that some firms 
cannot accept new orders for anything like an early 
delivery. Locomotive builders, and also carriage and 
wagon Lagden, have sufficient orders on hand to keep 
them fully employed for some months to come, and 
boilermakers have sufficient in hand and in prospect 
to carry them far into the present year, in full activit 
of employment. There appears to be a careful avoid- 
ance of friction or dispute in all those branches, 
nothing of any moment taking place to mar the har- 
mony between employers and employed. During the 
oc of last year disputes ‘vere soe scarcely 
any of them being very serious. 


In the Sheffield and Rotherham district most of the 
staple trades are busy, very considerable orders having 
had to be carried over from last year. Sofar the new 
year has opened well. Butthere is a good deal of un- 
certainty about the future, some feeling inclined to 
forecast adecline. In most cases, however, the balance 
of opinion considers that the improvement of the past 
year will be well maintained for at least some time to 
come. The high price of fuel is most complained of in 
all branches of the iron trade, the quotations being very 
little above what it costs to produce. The strike in 
Scotland does not appear to have had the least effect 





Siemens steel trade are said to be encouraging, but 
crucible cast steel orders are coming forward but 
slowly. Fortunately there are no disturbing elements 
in the labour market to cause anxiety at the present 
time, or the tone of the market would soon become 
depressed. 


In the Middlesborough district the bridge yards 
report more orders, and also the producers of rolling 
stock. In general, it is supposed that work will be 
busy for the first half of the year at any rate. But 
there is a good deal of disappointment at the falling off 
of shipments, as compared with 1889, and also at the 
small decrease in stocks. With the exception of the 
dispute at Skinningrove Iron Works, referred to else- 
where, there are no disputes of any consequence in the 
district. 








The January Journal of the Ironworkers’ Association 
reports no labour troubles in connection with their body, 
except at Dunkirk, in which case they call upon the 
firm to act according to the rules of the Midland Wages 
Board. A resolution to commence a crusade for 
shorter hours was voted as inopportune in the present 
state of trade. The association has voted 177I/. 10s. to 
the blast furnacemen on strike, and 52/. 10s. to the 
Australian Strike Committee. The wages of the 
members of the Iron and Steel Workers’ Association 
are governed by the North of England Board of Con- 
ciliation and Arbitration, and have seldom to resort to 
a strike. The men abide honourably by the awards 
made from time to time, when the sliding scale amount 
is in dispute ; the complaint now is that a subscribing 
member of the Midland Wages Board should set at 
naught the rules and regulations of that Board. 





The blast furnacemen’s strike in Scotland drags 
along with no signs of settlement. Those who live 
the nearest to the spot, and ought to be able to under- 
stand the fosition, say that they are puzzled. The 
lessened output does not appear to have affected prices, 
and there seems to be no eagerness on the part of the 
employers to givein. The recent strike of the rail- 
way men, the dearness of fuel, and the great difficulty 
of transit, have rather tended to prolong the struggle. 
The union is gallantly supporting the men with funds 
up to the present. 





In the Cleveland district the ironmasters have agreed 
to allow the accountants to the Blast Furnacemen’s 
Association to take part in the coming ascertainment 
of the average selling price of No. 3 g.m.b. Cleveland 
pig iron for the quarter ending December 31, 1890, as 
a matter of courtesy, there being at present no sliding 
scale to regulate their wages. This concession will 
probably end in some scale being agreed upon for 
governing the wages of the district. 

At the Skinningrove Iron Works the men have 
taken a step towards the abolition of Sunday work. 
It arose from an alleged wrongful discharge of a youth, 
who gave notice to be off two shifts. When he re- 
turned to his work the manager would not allow him 
to start until Saturday night ; this he refused, saying 
he would come on Monday. He was then told not to 
start at all. The men then took the matter up, and 
refused to start work on Sundays until the lad was re- 
instated. 





In the Staffordshire district the trade is resuming 
its usual activity, and it is expected that the iron 
industry will be tolerably busy for some time to come. 
The men are rather jubilant over their own financial 
er the moneys paid into the bank being the 
argest ever recorded in the history of the association. 
The members have largely increased, and they are pre- 
paring to give extended support to the blast furnace- 
men on strike in the Scottish districts. The men are 
working smoothly under the sliding scale arrangement, 
~ sean being no talk now of a severance from the 

ard, 





The condition of affairs at the docks continues un- 
certain and disturbing. About 300 men struck work 
at the Victoria Docks for payment for meal times, and 
that, too, when, according to the officials of the union, 
thousands were out of work. The officials lay the 
blame upon ‘‘ mischief-makers,” and men disloyal to 
the union, and they ordered their members to resume 
work, which they did on Friday morning last. But it 
is stated that over 100 men lost their situations by 
this unwise strike. The reports as to the actual con- 
dition of the dock labourers are so conflicting that it is 
very difficult to get at the actual truth. An evening 
newspaper, usually well informed upon all questions 
pertaining to labour, declared a few days since that 
‘*for the past few days there has been a dearth of 
labourers at the Victoria and Albert Docks.” Casual 
men were wanted several times, but scarcely any 
responded. ‘‘ Volunteers were called for to work the 
Ballarat all night, but fourteen only could be 
obtained.” In the morning ‘‘at seven o’clock, when 
dockers were required for the Dorunda, the foreman 


gates.” There was, however, a full complement of 
regular or permanent hands. Those statements are 
not inconsistent with the action of the men who 
struck, the latter rather serves as a corroboration of 
the statements made by the newspaper, for the men 
would hardly have entered upon a strike when the 
dock gates were thronged with men anxious for em- 

loyment. The fact is the officials of the Dockers’ 

nion and others are rather overdoing the cry of want 
of employment; they are practically declaring the 
failure of their own organisation and work. Their 
complaints and appeals for help are an acknowledgment 
of the fact that a fighting union does not, and cannot 
do much towards a solution of the labour question. So 
long as it provides only for strikes, it, unconsciously 
perhaps, promotes them. The officials find at last that 
they must put their foot down, or the coffers will be 
exhausted in frivolous, useless, and ill-advised dis- 
putes, such as will alienate all public sympathy, and 
close the pockets of the older, richer, and more pru- 
dent unions against all appeals for help, even in cases 
of real need. 

The strike at Hull, by means of which work on the 
various steamers was blocked, has happily terminated, 
the block being removed. This was effected at a con- 
ference between the chairman of the Shipping Federa- 
tion and the representatives of the men. After an 
interview lasting some three hours an amicable set- 
tlement was effected. In this case the federation has 
done good work, by premoting an arrangement, instead 
of prolonging and possibly extending a strike. 





There is a further trouble in the tin-plate trade of 
South Wales, the workmen declaring that the use of 
‘flux” is injurious to health. The matter has been 
investigated by analysis by the South Wales Technical 
Institute of Chemistry, the decision being that if its 
use could be so extended as to dispense with the use 
of palm oil entirely, the masters would confer a boon 
upon the workmen. The men demand that the new 
tinning machines, recently introduced, shall be discon- 
tinued, and that they shall work on the old method as 
heretofore. The dispute affects several thousands 
of hands engaged in this extensive South Wales 
industry. 





After a conference, lasting seven hours, the South 
Wales colliers and the coalowners have unanimously 
readopted the sliding scale for settling matters in dis- 
pute in the coalfields of South Wales and Monmouth- 
shire, the small-coal claim being abandoned. The 
agreement entered into affects 80,000 workmen. It 
recites that the notice given on July 1, 1890, to ter- 
minate the sliding scale agreement, entered into on 
January 15, 1890, is withdrawn. It then provides 
that the scale shall continue in force until June 30, 
1891, and thenceforth until the expiration of a six 
months’ notice, to be given on July Ist, or January lst 
respectively. The operative portion of the agreement 
is as follows: ‘‘ During the continuance of the sliding 
scale agreement, and up to its termination, no other 
payment shall be claimed by any workman for small 
coal sent out in trams with the large coal, either for 
the past or up to the termination of the scale, but the 
existing arrangements shall continue in force as here- 
tofore.” It is further agreed that ‘‘a copy of the 
agreement shall be posted up at all the collieries in the 

onmouthshire and South Wales Coalowners’ Associa- 
tion, and shall be binding upon all the workmen em- 
ployed at the collieries embraced in the Sliding Scale 
Agreement dated the 15th of January, 1890, with the 
exception of enginemen, stokers, and outside fitters. 
It is distinctly understood that this memorandum is in 
no way to prejudice the test cases now before the 
courts.” The agreement is signed hy 22 coalowners 
and 21 representatives of the workmen, the joint 
secretaries being the witnesses to the signatures of the 
parties. The agreement was subsequently unanimously 
approved and adopted by a large meeting of coal- 
owners. The above agreement does not solve the 
difficulty with the enginemen, stokers, and fitters, but 
the effect of the arrangement will be to propitiate an 
amicable settlement with the men upon whose action 
will depend the smooth working of the 80,000 men 
employed in the collieries. 





Some disputes are ra up in the Yorkshire dis- 
trict, unless some amicable arrangement can be arrived 
at. At Messrs. Jaggers’ colliery, near Skelmanthorpe, 
a deputation has been appointed to meet the owners to 
try and effect a removal of the night complained 
of. Meanwhile notices are to tendered, and the 
men will leave work at the expiration thereof if no 
agreement be come to. 

At Hoyland Silkstone the men in the Flockton seam 
are to give in their notices unless the accumulated dirt, 
which increased in thickness, is removed or other- 
wise dealt with by an amical arrangement. 

At Ryhill Main a strike is threatened unless the 
usual allowance of 2d. per ton is conceded for the use 
of lamps, instead of open eS being used in the mine. 








upon prices. The prospects of the Bessemer and 





returned with the tickets unused, finding none at the 














The men at the Treeton Colliery are also empowered 
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to give in their notices — sanction being given by the 
district. This is over the ‘‘ jenny question.” 





In the Somerset and Bristol districts a movement is 
taking place for a 5 per cent. advance, the men de- 
claring that they have not participated fully in the 
advances already given. They regard their movement 
asa levelling-up one, to make the wages more uniform. 
In other respects matters are quiet, the arrangement 
as to the Farrington dispute being generally satisfac- 
tory. 





The dispute at the Silksworth Colliery with refer- 
ence to the deputies seems to be more bitter and deter- 
mined than ever. Four men have been sent to prison 
for a month for intimidation, the charge being threaten- 
ing the deputies. Some disputes have also arisen over 
the hours of drawing at some of the pits where an hour 
had to be taken off. In most cases matters were easily 
settled, but in a few cases the men stopped work, the 
most important being at Hetton Colliery. The Dur- 
ham men are now engaged in a movement for better 
dwellings and improved sanitary arrangements, and 
few will dispute the fact that there is dire need for it 
in the colliery villages of the county. 





The Coalowners’ Federation have agreed to meet the 
Miners’ Federation to discuss the eight hours’ question, 
or rather the Eight Hours Bill for Miners. A request 
was forwarded by the Miners’ Federation for such a 
conference on November 26, 1890; on December 29, 
a reply was sent expressing willingness to meet the 
miners’ representatives to discuss the question of an 
eight hours’ working day for underground workmen. 
The date appointed is Wednesday, January 21, at the 
Westminster Palace Hotel, at 2.30 in the afternoon. 
Ths coalowners’ committee will be represented by about 
forty members. The National Federation of Miners 
have appointed their delegates to meet and discuss the 
question. The matter will be further considered by 
the federation at the Birmingham conference on the 
7th and 8th inst. When the subject was previously 
considered by the mineowners, they expressed them- 
selves hostile tothe measure. This was nine months 
ago at the Westminster Palace Hotel. 





The ironstone miners of the Cleveland district, at 
their recent annual meeting, held at the close of the 
year, declared by an overwhelming majority against 
legislative interference with the hours of labour at 
present. The vote was taken upon severing their con- 
nection with one body and joining another, but the vote 
expressed the feeling on the Eight Hours Bill, as that 
was the object of the proposal to join a body supporting 
legislative action. 

A strike appears to be imminent in the Derbyshire 
district at the Netherseal pits. The managers say 
that they will close the pits, while the men, including 
the day-men and horse-lads, are prepared to give in 
their notices as well as the underground men. It is 
alleged that the advanced price has not been given in 
this case, and that other pits are being undersold in 
consequence. The facts have been sent to the Coal- 
owners’ Association, the men believing that they will 
have the sympathy of other coalowners in the course 
they are taking. The “fine system,” so prevalent in 
this district, is to be tested by some cases in the County 
Court, as the men believe that the system is contrary 
tolaw. The county is to be ‘‘ balloted” on the eight 
hour system. 





THE IRON CORES OF ELECTRICAL 
APPARATUS. 


On the Determination of the Work done upon the Cores 
of Iron in Electrical Apparatus subject to Alternating 
Currents, 


By T. H. Buaxestey, M.A., Hon. Sec. Phys. Soc., 
M. Inst. C.E. 


WHEN the case is one of a transformer the problem 
may be solved by the employment of three dyna- 
mometers in the way I have already pointed out, but 
in that of an electro-magnet, where we have but one 
coil to deal with, the problem still admits of solution 
if we further employ a condenser of determined 
capacity, and possess a knowledge of the period by 
means of some speed indicator. The plan is as 
follows : 

Arrangement of Apparatus.—Having the machine 
and magnet in series insert the three dynamometers in 
series immediately at one terminal of the electro- 
magnet, placing one pole of the condenser to the 
other terminal, and the second pole to that point of 
the middle dynamometer where its two coils join. 

Observations.—Obtain good simultaneous readings 
of the three dynamometers, and if necessary of the 
speed indicator. 

Elements of Calculation.—Let a; az a3 be the angles 
read upon the instrument (1) in the generating section, 
(2) in the magnet section, (3) which has its coils divided 
between the two sections: 





Let the reducing formule for these instruments be 
respectively 
(Current)?=k, 6 
” = ks : 
-_ ” 3 
C be the capacity of the condenser, 
R be the resistance of the electro-magnet section, and 
T be the semi-period. 

Then the entire — at work beyond the terminals, 
t.e., the heating of the conductor, the heating of the 
core due to hysteresis, and by induced currents, is 
expressed by the simple formula 


a a/* kp a) ag—ks? as? 


This expression is independent of the resistance, 
but if we desire to know the power heating the core, 
we must deduct from the above the power heating the 
wire, viz., kz a, R. The difference between these two 
quantities also happens to be proportional to the 
tangent of the magnetic lag, another proof of the 
universal concurrency of lag and loss of power. 

Royal Naval College, October, 1890. 








THE MULTIPLE DESPATCH RAILWAY.* 
By Max E. Scumipr. 

Or the many problems that have occupied the Ameri- 
can mind, none a received more careful thought and 
closer study than that of providing means for the trans- 
portation of large crowds of people. The novel railway 
represented in this model, deals with this problem, and 
by providing for the conveyance of passengers to their 
seats, while the railway is in motion, obtains a carrying 
and seating capacity which will exceed that of any other 
device heretofore applied for the safe and comfortable 
transportation of passengers in populous cities. 

The railway referred to is the joint invention of Mr. 
J. L. Silsbee, architect, of this city, and myself, and is 
secured by United States letter patents, with applications 
for European noah was 

In the description which follows the middle platform of 
the three will be referred to as the car, and the others as 
the outside platforms. 

As will be seen from the cnguetan (see page 54), the in- 
vention consists essentially of three continuous platforms 
of which the middle one, or car, contains seats and travels 
just twice as fast as the outer ones. This is accomplished 
by attaching the cars te movable flexible tracks resting 
upon the peripheries of wheels mounted upon such axles, 
so that as the wheels and axles run upon fixed tracks at 
a certain ratio of speed of the axles, the movable rails 
and cars attached thereto will move at double the ratio 
of speed of the axles, since the movable rails are carried 
along with the axles and also have a motion relatively to 
such axles, owing to the friction between the wheels and 
the movable rails. In the combination of platforms above 
referred to, the two outer ones are mounted on the axles 
and the middle ones on the peripheries of the wheels, 
with the result that the differential rate of s between 
the three platforms is constantly maintained no matter at 
what rate it is found desirable to run the train for the 
safe admission of passengers. 

It is intended that these platforms and cars shall travel 
continuously on an endless railway and that passengers 
shall step upon the platforms, travelling at the lower 
8 , and thence to the cars provided with seats, travel- 
ling at double the speed, while the railway is in motion. 

In this connection, it is supposed that a person can 
step on a platform that is approximately level with the 
ground and moves at about the rate of a walk, or say 
four miles per hour. In this city, the drawbridges, when 
swinging on the abutments, move at the rate of 34 to 3? 
miles per hour, and the people do not hesitate to step on 
or off while the bridge is in motion. While four miles 
per hour is therefore generally accepted as the average 
gait of a walk, it has been assumed in this instance, that in 
practice, and to insure additional safety, the speed to be 
given to the outside platforms, or the axle s , Should 
not exceed three miles per hour, and that each succeeding 
platform should increase at that rate. 

The diagram on sheet No. 3 of the potas specifications 
explains the further application of the principle to plat- 
forms that are to travel at more than twice the axle speed, 
and in which case, as in the combination of three plat- 
forms, the s of each succeeding platform is a 
maintained at an exact multiple of the axle speed. The 
certainty with which these differential or multiple speeds 
are maintained, for each belt of moving platforms, though 
motive power at alow rate of speed is applied te the 
axle only, is the advantage of this system, because by 
increasing or decreasing the axle speed, all platform 
speeds are simultaneously and automatically increased or 
decreased and the practical operation of the system is 
thereby made extremely simple and safe. 

In the construction of the train of the three platform 
combination, the two outside platforms, travelling at the 
lower s ; are supported upon a wooden framework, 
consisting of four longitudinal floor sills, secured at their 
ends by transverse end sills. They are built in sections 
9 ft., more or less, in length, and each section is sup- 
ported on a pair of wheels and one axle placed near one 
end. The other end of the section rests upon the rear of 
the preceding one, and is coupled to the same. The 
weight of that end of the section, however, does not come 
upon the drawhead, but is taken up by two castings, one 
on each side, and these rest upon bensing plates on the 





o * A paper read before the Western Society of Engineers, 





end sill of the preceding car. The cars are therefore 
designed somewhat following the principle of two-wheel 
carts, having practically no rigid wheel and are con- 
structed to go round curves of small radius. 

The wheels are pressed upon the axles to any required 
gauge, but the axles are considerably longer than the 
usual practice and have outside bearings for the support 
of the outer platforms. 

The middle platform or car, which travels upon the top 
of the wh is built in sections of the same lengths as 
the outside platforms. A track of the same gauge as the 
fixed track, bat consisting of two continuous flexible rails, 
is attached to the bottom of the middle platforms and 
holds them in position while travelling on the peripheries 
of the wheels. These rails are made flexible to assist in 
going round curves of varying radii, and this is accom- 

lished by making them of three strips of steel (see detail 

wee tabs | set on edge and joined in such manner that 
each wheel has, at ‘all times, a bearing on at least two of 
these strips which form the rail. They are joined by ex- 
pansion bolts, like the rails in the fixed track, and their 
ends are left a sufficient distance apart to provide for the 
necessary amount of longitudinal motion, expansion, and 
contraction uired when passing a curve. The rails are 
rigidly Soabemel at equal intervals to the cars by means 
of chairs, thus confining the longitudinal motion to short 
chords, and the rails, being thin and flexible and having 
no intermediate fastening, through the pressure of the 
flanges of the wheels against them, conform to any curve 
which they may be called — to pass. To run such a 
railway without flexible rails on an endless track is im- 
possible. The rails might be curved to one curve only, in 
which event they would run on that curve but not on 
tangents or other curves, or they = be left rigid and 
straight, in which event they would be useful on tangents 
but not on an endless track, which must necessarily have 
at least 360 deg. of curvature. 

A rubber or steel spring is interposed at each chair 
between the flexible track and the platform to insure 
smooth riding, but as the speed is low, not much rolling 
movement or noise need be expected, the motion of the 
cars being more like that of a sleigh. 

The middle platform, or car, may be made as wide as 
desired, and with as many transverse or longitudinal 
seats as desired ; it may be an open or a closed car, but 
should have a passage way on each side for the use of the 
passengers. Steadying posts, or railings, are placed 
within arm-length of the edge of the r= al to be 
used by ngers in getting on or off. Sliding plates 
are provided at the junction of the various sections, both 
of the cars and side platforms, which are bolted to one 
tom and lap over the other, so that they may slide 

reely in passing the curves. The steps from platform to 
platform are not over 2 in. high, and have fastened 
to them a narrow apron of coarse rubber or leather, which 
effectively Nae any one from being caught under the 
edge of a platform, or me in any way injured. 

hat it is safe and practicable for passengers to get on 
and off a platform, moving three miles per hour, can be 
proven by fitting an ordinary flat railway car with overlap 
and post, or railing as proposed, and giving the matter an 
actual test in practice from a stationary platform. Rail- 
way men, as a rule, donot doubt that even old people can 
step on such platforms, provided they move slow enough 
and are not much above the level of the ground. There 
are moreover many ways by which this step can be made 
much safer than the boarding of a train, or a street car, 
in the crowded streets of a city. There will, of course, 
be attendants, and rubber mats may be placed along the 
edges of platforms to secure better footing. As there will 
be no vehicles to look out for, passengers can use their 
time and deliberation when stepping off and on, and the 
chances of getting injured from a fall on a board are 
trifling as compared with those incident to a fall on a 
street, where a ones is in danger of being run over. 
People without the use of their limbs are not supposed to 
travel on public conveyances without attendants, and 
there should be no difficulty in rolling invalid chairs on 
the platforms while in motion. In this connection it is 
well known that railway _—— are often over-estimated 
and that few people outside of railway men havea correct 
conception of the low speed represented by three miles 
ant Derailments and the heating of journals or 

ings, as well as breakages of couplings, bolts or 
other part of the rolling stock, occur much more fre- 
quently on trains running at high speed than at low 
speed, and when they do occur at low speed they are not 
followed by serious accidents. Breakages of locomotives 
in this case are avoided altogether, as the source of 
motive power will be stationary, and there can therefore 
be no question as to the safety of passengers while in 
transit. 

The motive power will be transmitted by cable or 
electricity, with present conditions favouring electricity. 
If electricity is used, it will be supplied through circuits 
from dynamos to motors attached to the axle of the plat- 
forms, the number of motors depending upon the amount 
of horse-power that each motor will develop. They will 
all be started and stopped simultaneously once a day from 
a central or intermediate station or stations, as may be 
es red passe 

regards the power required to transport one n- 
ger, the manifest object of the road is to siodies immense 
carrying capacity with low speeds. Hence, when there 
are no crowds to transport there will be no necessity for a 
road of this class, as the power required to transport one 
passenger would in that case probably be greater than on 
an ordi railway. But, when the crowds are there 
and the railway attains its object, then the motive power 

uired to transport one passenger will be much smaller, 
and probably not exceed one-fourth of that required on an 
ordinary ra: se : 

A considerable saving in operating expenses will result 
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from the fact that no motive power is wasted by constant 
stops and starts, and that owing tothe low speed the wear 
on the track and rolling stock will be slight. 

The system becomes, therefore, applicable wherever 
large crowds require transportation, as on main thorough- 
tares, like Broadway, New York; the Strand, London; 
or Rue Rivoli, Paris; or at bridges and tunnels joining 
large cities, or on Exposition grounds, or for suburban 
traffic in general. 


To make this point clearer, the following Table gives 
the number of passengers that can be carried seated per 
hour on a railway built on this ie at the differential 

with two, three, and 


rate of three miles per hour, an 
four seats abreast respectively, placed every 3 ft. : 





Number of Seated Pas- 
sengers Carried Per 
our. 





Number of Platforms, 





Bis | 2, | B.4 
$3 | 29 | de 
gpa | 8S | 83 
re 





First platform moving three! 
miles per hour, then second) 
platform moving six miles} | 
per hour, will carry ... et 21,120 | 31,680 | 42,240 

Third platform, moving nine! 
miles per hour, will carry ...| 31,680) 47,520) 63,360 

Fourth platform, movin 
twelve miles per hour, wil | 
carry ... aap se ..-| 42,220 | 63,360 | 84,480 

Fifth platform, moving fifteen 
miles per hour, will carry .... 52,800; 79,200 | 105,600 


Sixth platform, movin 
eighteen miles per hour, wil 
carry we avs} 63,360 95,040 | 126,720 





It will be seen with reference to this Table that even 
the lowest figure, 21,120 passengers, carried by the second 
two-seated platform at six miles per hour, is far in excess 
of the capacity of any other known mode of transporta- 
tion. At the Brooklyn Bridge the maximum carrying 
capacity by the trains of the compound cable and steam 
railway is about 14,000 passengers per hour, and that is 
only made — by appropriating every square inch of 
floor space for standing room. The ever-increasing traffic 
on this bridge, and the problem of how to provide ade- 
quate means for the same, has recently led to the appoint- 
ment of experts, who are considering means of relief for 
the terminals of the bridge. It is believed that this rail- 
way, with proper modifications to conform with the 
local conditions, will meet the requirements of this bridge 
to an exceptional degree. 

To resume, the main “nope pet of a railway on this 
plan are that, being endless and always in motion, and 
with a carrying ca = of passengers practically un- 
limited, the pro mode of transportation comes nearer 
conforming to the American idea of locomotion than any- 
thing known in the history of passenger transportation. 
All the delays that combine to worry the traveller on an 
ordinary street or suburban railway are removed on a 
railway built on this plan, which is — well adapted 
to depressed as to elevated tracks, and may have a super- 
structure consisting of light bents and simple trusses. 
On this railway, with its train of cars constantly in motion, 
it is evident there will be no waiting, no delays at sta- 
tions, no time lost in consulting time cards, no switching 
or obstructing of tracks, no crowds, no smoke, no colli- 
sions, no misplacedswitches, no train orders to misunder- 
stand, but seats will be provided for everybody, while 
nobody can get left, or lost, try as he may. All these 
advantages can be obtained by the simple effort of learn- 
ing how to step on a platform moving at less speed than a 
walk. 

As regards the application of this novel railway toa 
World’s Fair, and especially to the Columbian Exposition 
of 1893, it should be remembered that there are two serious 
problems which have confronted every exposition manage- 
ment in the past, namely : 

1. How to provide adequate means for the transporta- 
tion of visitors within the yp perry » grounds, and 

2. How to furnish means of rest for many millions of 
weary sightseers. 

Tt 1s clear that the railway just described will dispose 
of both these problems simultaneously, and in a most 
satisfactory manner to the management and the public. 
Transportation and rest, on the scale as offered here, and 
practically free and without limit, as furnished by this 
railway, has never been within the reach of any previous 
exposition, and the invention should be utilised in its 
fullest scope and widest sense. Heretofore, transporta- 
tion within exposition grounds has chiefly been confined 
to crowded cars on ordinary railway trains, where perspir- 
ing people fought for standing room, and where a journey 
meant untold discomforts. Gino, the provisions for 
rest have been so insufficient, that the fatigue incident to 
finding a special object was often so t that all interest 
in the same would disappear before the object was found. 
Asa rule, seats on exposition grounds have commanded 
exorbitant prices, and at the restaurants it has general] 
been understood that their use was limited to the length 
of the repast. This railway removes these defects and 
materially assists the exposition in one of its greatest 
missions, viz., to facilitate the study and the comparison 
between the various parts and classes of the exhibit. 

To fulfil its object in the widest sense at the exposition, 
the railway should be free to all visitors and admit pas- 
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sengers without fare or additional compensation. No 
embargo should be placed on this condition, and every 
visitor, upon entering the exposition, should be made to 
understand that, in purchasing his ticket, and coupon 
attached, he has paid for the privilege of riding on the 
railway whenever, and for whatever distance, he chooses. 
The addition to the pe of general admission that 
would be required, would be trifling when compared with 
the comforts of the visitors, and much less than if the 
fare were collected for every ride. By an arrangement 
like this, the platforms composing the railway could be 
placed on a level with the grounds, the railway would 
not have to be fenced in, or be encumbered by ticket 
offices and gates, but could be thrown open to all, ena- 
bling everybody to get on or off whenever and wherever he 
pleases, without waiting or crowding. It is believed that 
such a railway will be a wonder in itself, not only as 
illustrating the American idea of locomotion, but because 
of its extreme simplicity of construction, and, after once 
tried, there can be no doubt as to its frequent repetition 
and future a until something is invented that 
is superior and better. 

In conclusion it should be stated that the plans have 
been examined by mechanical experts and railway men 
in the west who have pronounced them entirely feasible 
The theoretical and mechanical principles involved have 
been found correct, the arrangement for obtaining the in- 
creased speed of the central platform has been pronoun 
ingenious and the simplest and most direct method by 
which such change of speed can be accomplished, and the 
hope has been expressed that a road on this plan would 
soon be built and the important principles involved 
therein tested in practice. 





NOTES FROM THE SOUTH-WEST. 
Coal at Barry Dock.—The shipments of coal and coke 
from Barry Dock during the half-year ending Decem- 
ber 31 were 1,625,098 tons. The total shipments for 1890 
were 3,192,691 tons; and but for an unfortunate coal 
strike in the course of the summer, there is reason to sup- 
pose that they would have reached 4,000,000 tons. 


Cardiff.—Steam coal has fully maintained late rates, 
the output having fallen off. The best descriptions have 
made 15s. to 15s. 6d. per ton, while dry coal has brought 
14s, to 14s. 6d. per ton. Household coal has been firm ; 
No. 3 Rhondda — has made 14s. 9d. per ton. Coke 
has shown liitle change; foundry qualities have been 
quoted with firmness at 22s. per ton ; furnace ditto at 21s. 
per ton. 


Welsh Blast Furnaces.—The number of furnaces in blast 
in North Wales in December, 1890, was 4, and in South 
Wales 37, making a total of 41. The number in blast in 
September, 1890, was: North Wales, 5; South Wales, 
37; total, 42. In June, 1890, North Wales, 6; South 
Wales, 38 ; total, 44. In March, 1890, North Wales, 5; 
South Wales, 39; total, 44. The following furnaces are 








now keinz built: Glamorganshire, 2, viz., North’s Nav: 











gation Collieries, 1889, Limited, 1; Dowlais Iron Com- 
any, 1. Monmouthshire, 3, viz., Blaenavon Company, 
imited, 1; Pyle and Blaina Works, Limited, 2. The 
following furnaces are being rebuilt : — 2, 
viz., Forest Iron and Steel Company, Limited, 2. Mon- 
mouthshire, 1, viz., Tredgar Iron and Coal Company, 
Limited. 

Taf’ Vale and Rhymney Railways.—A complaint which 
the Rhymney Railway Company is preparing against the 
Bute Docks Company for unduly favouring the Taff Vale 
Railway Company, will come before the Railway Com- 
missioners shortly. According to its Act the Bute Docks 
Company is bound to treat all railways impartially, but 
the ened Company contends that the spirit of the 
Act has been violated. 


Bristol Tramways.—On Friday a meeting was held to 
consider pe yo steps ao be — owners and 
occupiers of property for the purpose of opposing an ap- 

lication Ades > be made to Parliament by the Bristol 

ramways Company for power to lay down a double line 
of rails and to make some additional sidings in Redcliffe- 
street. It was decided to memorialise the Bristol Sani- 
tary Authority upon the subject. 


American Cars on the Great Western.—It is stated that 
the Great Western Railway Company has decided to 
apply experimentally the American system of travelling 
to its trains. For that purpose a specimen train has been 
constructed of long cars, having through communication 
from one end of the train to the other. 


Gas and Water at Ystrad.—A communication has 
arrived from the Local Government Board intimating 
that the Board had received a report from Colonel Ducat 
upon a recent inquiry at Ystrad, and stating that it de- 
clined to consent toa proposed purchase of the Ystrad Gas 
and Water Works by the Local Board. 


New Foundry at Llanelly.—A ene 4 was started on 
New Year’s Day at the South Wales Tin-Plate Works, 
Llanelly. The foundry is situated in a convenient part 
of the works, and is fitted up with the electric light and 
all the latest appliances, including a 10-ton and a 5-ton 
steam crane. 
The Kille Coalfied.—There are hopes of an early deve- 
lopment of the Kille coalfield, owned by Mr. C. W. 
sel Lewis, and managed by Mr. G. Blake. Boring 
has been commenced. 








Turk Late Mr. N. Crayton: Erratum.—In our 
notice of the late Mr. Clayton, which appeared in our 
last issue, we regret to find that error was made in giving 
the number of portable engines made by his firm up to 
the present date. The ewe “94,176” in the third 
column of e 18, line two from the bottom, should be 
‘* 26,203.” The number of thrashing machines turned 
out at the Stamp End Works up to date is 24,176, making 
toe of portable engines and thrashing machines 
50,379. 
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A NEW MODE OF WHEEL CUTTING. 
Process for Generating and Cutting the Teeth of 
aa Spur Wheels.* 
By AMBROSE Swasery, Cleveland, Ohio, U.S. A. 

‘uz theory of the interchange system of gearing accord- 
oe. wg solution first given by Professor Willis, in his 
pont on the “‘ Principles of Mechanism” is, ‘‘that in a 
set of wheels of the same pitch, having a constant gene- 
rating circle for the flanks and faces of the teeth, any two 
wheels of the set will work correctly together ;” and asa 
rack is a gear so infinitely large that its periphery forms 


a straight line, it follows that, if the rack teeth are also 








used in practice, will have the flank of one tooth nearly 
parallel to that of the tooth following, thus allowing the 
space between the teeth to be cut with the regular gear 
cutter. 

It was thought at the time this system was first brought 
out that its use would be very limited, as in the case of 
change gears for lathes, and where it was found necessary 
to construct a train of gear wheels, but time has shown 
that it has many advantages over other equally correct 
systems not on the interchangeable plan, and it has been 
constantly growing in favour, until it is now almost 
universally adopted, especially among those using cut 
gearing. 
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described with the same circle as that used for the wheels, 
a | one of the set will run correctly with the rack. 

The diameter of the generating or describing circle 
which gives one of the best forms of teeth for a set of 
wheels is equal to the radius of the pitch diameter of a 


15-tooth pinion, making a 7}-in. generating circle for one | 


diametrical pitch. The flanks of a 15-tooth pinion being 


radial, a 12-tooth pinion, which is the smallest generally | 


ie Paper read “before the American Society of Mecha- 
nical Engineers at the Richmond meeting. 


Professor Edward Sang has also solved the same 
problem in another way, by taking the rack for the 
foundation of all curves for a set of interchange gear 
wheels. In the Sang theory, instead of using a constant 
describing circle, the rack acts as a constant generator, 
and the faces and flanks of all teeth throughout the whole 
set of wheels are described by it ; therefore it is evident 
that, if the constant generating circle which is used for a 
set of wheels according to the Willis theory is also used 
to form the teeth of a rack, this same rack can be used in 
accordance with the Sang theory to generate another set 





of wheels, and any gear of one set will work correctly 
with the other. 

For many years, one of the foremost mechanical 
problems in gearing has been to reduce these well-known 
theories to practice, and produce gear teeth having 
contours that correspond as nearly as possible to the 
theoretical curves. t first the teeth were drawn on 
paper or sheet metal, —_ arcs of circles which approxi- 
mated the true curves, and then templets were made to 
these drawings by which the cutters were shaped ; but it 
was found that cutters made in this way would not give 
as good results as desired, and afterward curves which 
were very much nearer the theoretical lines than ares of 
circles were laid out by means of Professor Robinson’s 
templet odontograph, and cutters made from them with 
much better results. ter, the curves of coarse pitch 
teeth were laid out, and sheet-steel formers shaped to the 
lines as nearly as possible. These formers were then 
placed in a pantagraph machine, and cutters of the dif- 
ferent pitches made from them ; but it was found impos- 
sible, even with the large drawings, to make the formers 
sufficiently accurate. The epicycloidal milling engine 
was then constructed for generating and milling the 
curves of one diametral pitch upon a steel plate, and, with 
these formers as a basis, cutters of any pitch were made. 
Thus step by step the process of making gearing with 
special cutters for each wheel, according to the Willis 
theory of the interchange system, has been brought to 
great mechanical perfection. 

In the new process, which is the subject of this paper, 
instead of making all gears so that they will run intoa 
rack, the rack is transformed into a cutting tool, and by 
it the teeth of wheels of any diameter are generated and 
cut at the same time. 

Fig. 1 illustrates a gear generating and cutting engine, 
designed and constructed by the writer, for the purpose 
of reducing to practice the principles of this process. The 
cutters are shown in position as they appear in the 
machine when the teeth are cut partly across the face of 
the wheel. The cutting spindles and the main spindle 
which carries the wheel are connected by means of danen 
gears, the number of teeth to be cut in the wheel deter- 
mining the proportion between the two on the same 
principle as the change gears of an engine lathe, which 
gives the cutting spindle as many revolutions to one of 
the main spindles as there are teeth in the wheel. 

The cutting tool is composed of a series of cutters 
rigidly connected, which revolve and at the same time 
move longitudinally or endwise at right angles to the 
axis of the wheel to be cut ; and at the same speed, it is 
continually revolving at the pitch line, the motions being 
the same as in the case of a rack engaging with a revolv- 
ing gear. 

As it would be impracticable to continue moving the 
whole series of cutters endwise, they are bisected, and 
these segments are connected in series forming two 
sections, which revolve upon a common axis, a each 
section is given an independent endwise motion by means 
of a cam. hen one section is engaged in cutting, it is 
carried endwise in the same direction and at the same 
velocity that the pitch line of the wheel is revolving, 
until disengaged from it, when the cutters, while continu- 
ing to revolve, are carried back by the cam to their 
original position, ready for the next tooth. By means of 
both sections, as they continually revolve and alternatel 
slide forward while cutting, and back when disengaged, 
there is a continuous cutting and generating process of 
the teeth in the revolving wheel. The head carrying the 
cutters is automatically fed across the face of the wheel, 
and when the cutters have proceeded once across the gear 
is completed. 

‘ig. 2 is a side elevation of a bisected cutter, and 
Fig. 3 shows a series of six cutters, the end one being in 
elevation and the others in cross-section—these having 
cutting portions, which in cross-section represent the 
teeth of a rack, with the addition to the diameter of a 
= proportion of the pitch by which the clearance and 

llets at the bottom of the teeth are made. If their 
cutting portions are formed of cycloids, then the whole 
set of gear wheels cut with them will be of the epicy- 
cloidal or double-curve system. If they are formed 
simply of — sides, then a set of involute or single- 
curve gears will be generated and cut, or their cuttin 
portions may be composed of both straight lines anc 
cycloids and produce Professor McCord’s recent system 
of gearing, which has composite teeth with the contours 
af involute and partly epicycloidal. 

All the cutters in a series are made exactly alike and 
interchangeable, the thickness of each or the distance 
from the centre of one to the centre of that adjoining 
being equal to the pitch of the gear to be cut. As indi- 
cated in Fig. 2, the two segments of a cutter are first 
made whole, with four holes an equal distance from the 
centre, through which the rods pass that fasten them 
together. After the cutters are nearly completed, they 
are — with a narrow tool, leaving two holes in eac 
segment. 

‘ig. 4 is a cross-section of the head, showing the me- 
chanism for revolving and reciprocating the cutters. The 
rods which extend through the cutters serve not only to 
hold them firmly together, but to revolve them, and at 
the same time act as slides for the reciprocating motion. 
The spindles on either sides of the cutters, through which 
the rods extend, are revolved independently and at the 
same speed by means of a parallel shaft, having a pinion 
at each end, which engages with a large gear on each 
spindle. By this means the four rods carrying the two 
cutter sections are revolved from each end, thus avoiding 
the torsional strain which would result if driven from 
one end only. The pair of rods for each section, after 
passing through one of the spindles, terminate in semi- 
cylindrical blocks. From these blocks studs extend, on 
which are journalled rolls, which engage with a cam which 
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is held rigidly to the head. This cam is shown in Fig. 5, 
the working portions being made in the form of a screw 
thread, which, if extended all the way around, would 
have a lead equal to the thickness or pitch of the cutter. 
As each section of the cutters engages with the wheel 
but three-fourths of a revolution, the thread portion of 
the cam which carries the cutters forward extends only 
three-fourths of its circumference, leaving the other one- 
fourth for the reverse curves of the cam to bring the 
cutters back to their starting point. Provision is made 
for adjusting one section of cutters so as exactly to 
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coincide with the other, making the spaces and teeth of 
the wheel equal, or, as is often necessary, the space can 
be made wider than the teeth by setting one section past 
the other. The variation in the spacing from one tooth 
to another is reduced to a minimum, as the series of 
cutters act upon both sides of a number of teeth at the 
same time, and serve to average and eliminate any local 
inaccuracies in the division of the index and drivin 
es also to obviate any tendency to crowd the whee 
rom one side to the other. 

The forward motion of the cutters and the revolving of 
the wheel at the pitch line being exactly the same, the 
process of generating and cutting the teeth goes on con- 
tinuously and uniformly around its entire periphery, so 
that one part is not heated more than another, but all 
the teeth are cut under exactly the same conditions, and 
when the revolving cutters have once passed across the 
face all the teeth in the gear are completed and given the 
correct form for each diameter of wheel; and as by the 
Willis theory all gears are cut to run into a rack, so by 
this process the Sang theory is put into practice and a 
rack is made to cut correctly all gears. 








THE PROTECTION OF SHIPS. 
(Concluded from page 704, vol. 1.) 

Tie Protection of Iron and Steel Ships against Foundering 
Srom Injury to their Shells; including the Use of 
Armour.* 

By Sir NaTHANIAL Barnasy, K.C.B. (Member.) 

In entering upon the great contemplated expansion of 
iron and steel merchant shipping upon this side the 
Atlantic, it may be hoped that you will treat the views 
of the Council of the Institution of Naval Architects with 
more respect than they have been treated in Great 
Britain. The question of material has been settled for 
you. The troubles we had with iron on our side area 
matter of history. 

In 1874 we were giving for iron ship plates of about 
7% cwt. each, delivered at Portsmouth Yatd, over 201. per 
ton (with a scale of extras, from 34 cwt. upwards, per half- 
hundredweight). These plates were tested by resident 
inspectors at the iron works. This had been found to be 
necessary, as inspection at the ship’s side prior to 
acceptance had been found to cause vexatious delays and 
heavy rejections after such delays, so that there was often 
a rg of work with both ironmakers and shipbuilders. 
This being the condition of things in 1874, a Naval Com- 
mittee was appointed to consider the causes of the rapid 
deterioration of boilers. This committee visited Ports- 
mouth, and reported that it was necessary to secure a 
better quality of iron. They said that ‘‘ the rapidity of 
deterioration of boiler plates and ship plates is greatly 
dependent upon the purity of the iron, which can only 
be obtained by inc expense of manufacture.” They 
recommended the payment of higher prices than 20/. per 
ton for 74 cwt. plates, 

It was then determined to meet the increased cost of 
bottom plates recommended, by using for inferior pur- 
poses untested plates, t.c., plates bought on the faith of 
the ‘‘brand” of the maker. Such “‘ branded” plates 
were at that time employed for all purposes in ships built 
under the survey of Lloyd’s Committee. Here we had a 
curious experience which satisfied us that if we could once 
get material of definite manufacture, and_ precise and 
easily recognised qualities, wide competition would 
speedily equalise prices. We took ten prominent makers 
of iron plates, and secured delivery of *‘ branded” plates 
to an identical specification. The plates were about 
74 cwt. each. The plates were delivered at Chatham, and 
were then tested and examined by me, with the results 
recorded in the Table in the next column. 

Tn all these cases the extras for breadths over 4 ft., and 
lengths over 12 ft., raised these prices still higher or in- 
volved the cost of fitting and —- small plates. 

Now, in 1890, you have a penny regular material, 
stronger and more ductile than any of this iron, with no 
potas as to surface blistering and lamination. You can 
get Siemens plates of 20 ewt., almost without extras for 


* Paper read before the Iron and Steel Institute at 
Pittsburg. 





any increased size, delivered at the ship’s side at less than 
8l. per ton. Ithas, unfortunately, been as low as 61. 5s. 
This change from iron to steel was not made without a 
vast amount of anxiety on the part of responsible engi- 
neers who led the way. The pth yeti not be altogether 
pleasant to the iron and steelmakers. To the shipbuilder 
and engineer it calls for ungrudging acknowledgment of 
indebtedness to two eminent British subjects, ssemer 
and Siemens, and for the grateful recognition of the enter- 
a and skill of French, German, and British makers. 

e all owe Germany a lasting debt of gratitude for the 
birth and training of that true prince—William Siemens, 


Prices of 74 Cwt. Untested Iron Ship Plates in 1874. 





Condition of Surfaces 


oe Quality of Material. ot Sinken. 








£s. d.| 

9 13 0) Strong, but harsh. | Two-thirds unfit for use 
for shipbuilding. 

9 4 0 Strong, but harsh. | Two-thirds unfit for use 
| for shipbuilding. 

17 12 0)Strong, and fairly} Good. 
| ductile, 

18 2 0)Strong, and fairly; One-fourth unfit for use 
| ductile. for ting. 

913 0) Irregularin strength;| All unfit for use for ship- 
| fairly ductile, building. 

22 12 0/| Good. Good. 

12 2 0/Strong, and fairly| One-sixth unfit for use for 

ductile. shipbuilding. 


19 3 0 be > and not duc-| Good. 
tile. 

9 15 ‘ — strong; duc-| One-sixth defective. 
ti 


ile. 
12 13 0) Strong ; ductile. Good. 








In modern ships of war the main use of armour in the 
formation of shot-proof decks adjacent to the load-water 
line, and of more or less complete belts of side armour 
combined with such decks, is to protect the machinery 
and magazines from shot and shell. There has been a 
wide abandonment of side armour founded upon the 
recognition of several facts : 

1. The increasing penetrating power of the gun. The 
12-in. gun is now more than a match, at close quarters, 
for the best 18-in. steel plates. It requires the best 9-in. 
armour to keep out steel projectiles from the 6-in. gun 
at short range. 

2. The great volume and accuracy of shell-fire makes 

the original arrangement of broadside ports in an 
armoured side inadmissible. The crowding of men in 
the rear of an open or unarmoured port can no longer be 
accepted. 
3. The propelling machinery and the magazines are of 
more consequence than the whole battery of guns, 
because the ship has become, by virtue of her ram and 
torpedoes, a powerful fighting machine, apart from her 
guns. 

4. The large use of side armour, by reason of its her a 
and cost, limits the number of ships obtainable with a 
given sum of money. 

But while side armour has been largely suppressed and 
superseded for these reasons, it still possesses one great 
advantage. It prevents the entrance of water into the 
zone between wind and water through the holes made by 
light projectiles not capable of perforating armour, but 
suis of damaging seriously an unarmoured side. 
Those who have appreciated most keenly the value of 
side armour at the water line, for preserving the floating 
power of the ship against light guns, have sometimes 
tailed to see that my apparent unreadiness to concur with 
them has arisen from real sympathy. My contention has 
been that all armed fighting ships present equal claims 
to be kept afloat against the attack of the guns which 
they have to face. I consider that in all such ships the 
first duty of the designer is to enable the crew to inflict 
damage onthe enemy. Arms and mobility, therefore, 
cee aes endurance under gun-fire next. There must 
be degrees, varying with the size of the ship, in the 
strength of the arms and in the amount of the mobility. 
But all the fighting men, except those in forlorn hopes, 
are equally entitled to a chance of existence under the 
artillery fire which they must receive and endure. I have 
been unable to understand the exclusive claim for protec- 
tion by means of side armour in a particular class of 
ships in a large navy, such ships not being distinguished 
by exceptionally large crews, nor as being centres of 
operation fora fleet, nor as being required to attack for- 
tresses. And the question as to the use of belt armour 
in classes of ships not distinguished as above is perplexed 
by the following considerations : 

First, and generally, whether, in strengthening the 
water zone by side armour against feeble projectiles, we 
do not expose it more to the very serious attack of larger 
ones than it would be if formed with an armour deck near 
the water. 

Secondly, whether with a ship of given size and cost 
we are not sacrificing active offensive qualities for the 
sake of a passive defensive quality. Speed of ship, power 
of armament, or stored-up capital (expended in the ship) 
may be made to pay too dearly for a passive defence 
against the invasion of water at the water zone, seeing 
that the invasion of water beneath that zone becomes a 
more imminent and more serious peril to the State in 
proportion to the reduced speed and the increased cost. 
So we arrive at an alternative arrangement, a solid raft 
body at the water zone in place of side belt armour. It 
— that such a raft body can be made which, when 
undamaged, weighs with its cn not more than one- 
whi 








third the weight of water, and ch, when saturated, 





does not exceed the weight of an equal bulk of dry fir. 
Such a system of water tine defence may prove suitable 
for all fighting ships, large and small, by reason of its 
lightness and small cost. As I understand the position, 
it is — to give a trial to this system in the Navy of 
the United States. I think the time is coming, if itis 
not already come, when there will be a demand, not only 
for the recognition of the equal claims of all fighting 
ships to be kept afloat against the attack of the guns 
which they will have to face, but also that their crews 
between decks should be equally protected against the 
overwhelming effects of the bursting of high explosives 
there. For belt and battery armour it is still a matter 
for debate whether the process of manufacture first intro- 
duced, and since most successfully developed, by M. 
Schneider. or that subsequently devised and manu- 
factured in Sheffield, is the better. 

After this paper has left my hands, and before it will 
be read, there will probably be an interesting series of 
trials of armour on both plans in the United States ; what 
I say may therefore be very brief. Both systems have 
been in open competition from the beginning, and gun 
trials have been made by all the maritime powers. The 
experience of the Sheffield compound armour plate 
makers as to their own manufacture and that of their 
rivals has been very great. The amount of steel-faced 
armour which has been manufactured by them, or by 
their licensees, during the last twelve years, together 
with that which is in process of manufacture, equals 
112,000 tons. They urge several considerations in favour 
of steel-faced armour. They say that steel armour cracks 
through under blows which are not sufiiciently powerful 
to perforate the plate. They consider that the manu- 
facture of steel armour is less uniform and certain, because 
it is of very great importance to oil-harden and anneal 
such armour; and these processes are not required for 
steel-faced armour. They point out that this treatment 
can only be applied commercially to large and awkward 
plates with great risk, expense, and difficulty, and that 
under these circumstances a good test plate offers no 
security as to the quality of the plates it represents. It 
is conceded that hard-faced armour endures better under 
oblique blows. They say that a cubic foot of steel 
armour weighs 492 lb., whereas a cubic foot of compound 
armour weighs only 4801b.—a difference of 24 per cent. 
in favour of the latter. 

An experiment has recently been made in England to 
ascertain whether it can be confidently stated that oil- 
hardening and annealing, or some equivalent finishing 
process, is necessary for steel plates. Messrs. Brown 
and Messrs. Cammell, the two great Sheffield firms, 
makers of compound armour, are satisfied as to this 
necessity. A 9-in. plate of steel was manufactured and 
cut into two plates each 4 ft. square. One piece was left 
untreated, and the other was oil-hardened_and annealed. 
They were fired at by the 6-in. gun with Firth steel pro- 
jectiles weighing 100 lb. The striking energy of the blow 
upon the untreated plate was 2389 foot-tons, and the 
energy of the blow upon that which had been treated was 
2378.5 foot-tons. In the latter case the projectile made 
an indent of 10.5in. so that —_ was just visible through 
the centre of the bulge at the back of the plate. The pro- 
jectile rebounded, broken into three pieces. The p ate 
was cracked through, but was whole, and no material was 
splintered out at the front or back of the plate. 

In the case of the untreated plate, the shot ed 
through, and the splintering of the steel round the hole in 
the front of the slale spread over a space 15 in. across. 
The splintering round the hole at the back of the plate 
covered a space of 33 in. across. The plate did not remain 
whole, but went into six separate pieces. I am myself no 
lover of armour. Asa member of a great and ful 
trading community, I dislike everything which, by differen- 
tiation, tends to lower the com tive fighting value of 
armed mercantile ships. I dislike also that which reduces 
the available number, by increasing the individual cost, 
of ships of war. There is, I think, no such necessary and 
vital distinction between the man-of-war and the properly 
armed and protected state auxiliary of —_ speed as 
would justify the neglect of such auxiliaries for maritime 
warfare. One must admit that at present there are very 
great differences between themin fighting value, ship for 
ship, due partly to the very superior subdivision, and 
partly to the use of armour of high quality in the regular 
ship of war. The man-of-war proper will probably never 
abandon the use of armour. e may rather expeet that 
steel and steel-faced armour of the highest quality, instead 
of being confined to a few ca ca. battle-ships, will 
be employed universally for the defence of the absolutely 
vital parts of every ship built expressly for war service. 





Pic IN THE ZOLLVEREIN.—The production of pig in Ger- 
many in October amounted to 373,090 tons, as compa 
with 391,337 tons in October, 1889. The number of fur- 
naces in blast in October was 130, as compared with 125 
in October, 1889. 


Bouemt1A Exuipition.—An exhibition in commemora- 
tion of the centenary of the first trades exhibition on the 
Continent, held at P e in 1791, is to be opened in that 
town in the province of Bohemia in May, and will con- 
tinue open until October 15th. The exhibition is being 
organised under the protection of the Emperor Francis 
Joseph, and there will be associated with it an inter- 
national section of appliances for the prevention of 
accidents, these being divided into eight groups—ma- 
chines, chemicals, mining and foundry, architecture, 
transport, lighting, ventilation, and fire engines, litera- 
ture, &c. Applications for space are to be received up till 
the 31st. inst., and these may be sent to the executive 








committee at Prague, Winzelsplatz 55. 
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STEAM ENGINES AND BOILERS. 


843. R.Mudgemarchant, London. Fluid Pressure 
es. (8d. 2 Figs.) January 16, 1890.—This invention 

relates to engines in which the motive fluid, after having done its 
work ina cylinder on one side of the piston, is divided into two 
portions, which go respectively to the other end of the same 
cylinder and to another cylinder. High-pressure steam is supplied 
at E, and entering the valve box F, passes through the port K, 
which is then in communication with E, to the lower end of the 
cylinder A, and causes the piston B to make its upward stroke. 
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Then the steam supply being cut off, one portiun of the steam in 
the lower end of A passes through port K, valve box F, and port 
L to the other end of the cylinder, so as to cause the piston to 
make its return stroke, and the rest of the steam in the lower end 
of A passes through the port P, valve box M, and port R to the 
second cylinder. At adetermined point in the return stroke of 
the piston B, the valve N is in such a position that the steam 
above the piston B exhausts through the port Q, valve box M, and 
port S toacondenser. (Accepted November 26, 1890). 


886. J. E. L. Ogden, Goole, Yorks. Metallic Pack- 
ee ged Piston-Rods. (8d. 8 Figs.] January 17, 1890.—The 
rod A works through glands B, C ; D, E are conical collars placed 
within the packing space of the ordinary stuffing-box. These 
conical rings are made in segments, and the dividing surfaces of 
the segments, such as D', D2, D3, D4, are bevelled off towards the 








outer surface of the rings to form a space into which the soft 
packing material H may enter to preserve atight joint. The seg- 
ments are kept in correct position by means of a projecting peg 
which is caused to enter a hole in the cone above it. A ring of wire 
Gis bound around the segments within recesses g formed upon 
the conical ring. (Accepted November 26, 1890). 

1064. H. E. Bedford and G. Rodger, London. 
Metallic Packing for Use in Steam E es, (8d. 
4 Figs.) January 21, 1890.—A is the body of a piston, P are the 
packing rings, B is a separate ring acting as a carrier for the 
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rings P, and J is an ordinary junk ring. The rings P have in 
cross-section the figure of an angle bar, and the carrier ring B at 
the be se and lower edges is formed with coi nding recesses 
in the form of steps. Both ringsare held in position in the piston 





by the junk ring B. Two annular recesses Cl, C2 are formed 
behind each ring P, and a sliding steam-tight joint at C3 is also 
formed between the ring P and the step of the carrier ring B, so 
that no communication exists between these two chambers ; com- 
munication between the chamber C! and the cylinder is provided 
and effected by holes H and also communication between the 
chambers C, and the external working face of the piston is made 
by providing small grooves G. (Accepted November 26, 1890). 


1120. Hon. C. A. Parsons, Newcastle-on-Tyne. 
Steam Turbines. [1ld. 15 Figs.j January 22, 1890.—The base 
A carries the turbine case, in two halves B, C, and the spindle J 
has keyed on it the rotating turbine wheels r and rl. These 
wheels carry blades F, upon which the actuating elastic fluid is 
caused to impinge by the fixed guide blades E attached to the 
division rings El. Division rings E’ with the rings E2, each pair 
form a plete turbine chamber in which rotates a wheel r or r!. 
The steam enters the turbine case by an inlet pipe, passing through 
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the throttle valve casing R2, and thence tothe space G, where the 
steam passes outside the first of the division rings E? by the fixed 
guide blades E to the blades F on the first rotating wheel. It then 
passes, after leaving the first wheel between the next partition 
rings E! and E?, to the ee guide blades E which direct it 
on the blades F of the corresponding rotating turbine wheel, and 
is discharged finally at the end of G! to the exhaust pipe T. The 
division rings E2 are carried very near to the rotating spindle, 
which is kept as small in diameter as possible to reduce the 
leakage from chamber to chamber. (Accepted November 26, 1890). 


16,500, D. Bridge, Salford. Steam Boiler Fur- 
naces, [6d. 2 Figs.) October 17, 1890.—The blast pipe of a 
fan A is connected to a pipe b, which is introduced into one of 
the boiler flues at the back end of the boiler and extends to the 
front. Atthe front end the pipe b is connected by a T pipe c to 
two pipes d, d extending to the sides of the boiler and rising up 
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in front of the same. From the upright parts of each of these 
pipestwo pipes f, f and g,g branch off. The lower pipes f are 
turned by means of elbows into the ashpit in the flues under- 
neath the grate and carried through the ———- h. The upper 
pipes g are passed through the door frames into the flues above the 
grate bars. (Accepted November 26, 1890). 


16,775. F.G. Bates, Philadelphia, Pa., U.S.A. Fur- 
naces for ilers. (8d. 4 Figs.] October 21, 1890. 
—The boiler shell A has two flues B, and a series of return tubes 
D, the tubes and flues being in communication with each other 
through a combustion chamber at the rear as usual. In each 
flue B is a furnace, comprising three fireplaces, the fireplace 
G being located centrally between and on a lower level than 
the other two fireplaces, and extending through the flue is a 
central water chamber H which separates the side fireplaces from 
each other, and is forked at the front portion so as to form de- 


Fig.1. 





pending legs on each side of the lower central fireplace G. This 
central water chamber communicates through tubes @ with the 
water space of the boiler below the flue B, and through tubes b 
with the water space of the boiler above the flue. The products 
of combustion from the central fireplace escape through a longi- 
tudinal flue I, in the water chamber H, and enter the combustion 
chamber, and mingle with the products of bust from 
the side fireplaces, the entire volume of the producis of com- 
bustion then passing through the tubes in the upper portion of 
the boiler. (Accepted November 26, 1890). 


ELECTRICAL APPARATUS. 


9,079. F. London. Electrical Cut-outs. 
[6d. 2 Figs.) November 27, 1889.—In Fig. 1 the fuze A B is con- 
nected to the two points C, D, at which the switch arm E makes 
and breaks contact. In the normal state, with the switch closed, 








no appreciable current flows through the wire A B, but upon open- 
ing the switch, the whole current from the dynamo flows through 
the wire and causes it to fuse. This, however, does not take place 
until the switch arm E has already broken contact with the points 
C, D, at which points consequently no spark is formed, provided 
that the wire is not of too small a carrying capacity so as to fuse 


Fig. 1. 








too quickly. In Fig. 2 the wire Al B! is connected to the two 
mercury cups F, G of the cut-out, so that as long as the two cups 
are joined electrically by the arm H no current flows through 
Al Bl, but upon H leaving the mercury in the cups F,G, the 
current flows through Al Bl, and causes it to fuse. (Accepted 
November 26, 1890). 


13,190, R. Kennedy, Kilmarnock. Exciting Electro- 
ets and Electro-magnetic Machinery. (8d. 

10 Figs.) August 22, 1890.—An ordinary form of motor is shown 
diagrammatically in Fig. 1, having a two-part commutator C, and 
a field magnet B, mounted together on a spindle free to rotate ; 
the armature, with its two coils A, A, incloses the field, and is 
fixed. This motor is driven by an alternating electric current 
supplied through main wires M, R; the current divides at O and 
P, part going through contact brushes F, F1 and commutator C to 
field magnet coil and part direct to armature coils A, A. On 
starting this motor it will run up to a speed at which the contact 
springs F, F! change contact from one part of the commutator to 


























the other at the same moment that the alternating current reverses 
in direction, so that the current in the field magnet coil shall be a 
unidirection current, but pulsating. Fig. 2 is a motor made 
according to this invention driven by two alternating currents 
rectified by two commutators C, Cl. These two alternating currents 
alternating at a difference of phase equal to aquarter of acomplete 
alternation are supplied through main wires M, M!, and have a 
common return wire R. The field magnet NS is wound with two 
coils G and K, and is ted on a spindle together with two 
commutators C, C1 freely rotating. This motor is started in the 
same way as that described for that in the ordinary motor using 
the single winding. (Accepted November 26, 1890). 


16,518. J. E. A. Gwynne, London. Arc Electric 
Lamps. (8d. 7 Figs.) October 17, 1890.—A differentially wound 
solenoid A is wound upon a parallel tube B, within which freely 
slides a parallel iron core E, either solid or tubular, which carries 
the upper carbon F. The solenoid consists of two separate wind- 
ings, one of low resistance in series with the main circuit, and one 
of higher resistance placed as a shunt. For raising the lower 
carbon cords, c, cl are passed over pulleys b, b1, one end of each 
cord being attached to screw clips v, vl upon the lower extremity 
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of the core E, and the other ends to rods 


G, G supporting the 
hed to a J. 
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lower carbon H by means of a holder I 
The pulleys }, b! are pivotted between the extensions of a wf of 
clips d@) which fit the solenoid and yet allow the pulleys b, bl to 
revolve freely. Similar clips d carry the insulated terminals e. 
Guide tubes 2, 71 are fitted to guide the rodsG,G. A magnetic 
brake or mechanical check destroys the momentum of the im- 
pulses imparted to the core whilst feeding and prevents “‘ pump- 
ing.” (Accepted November 26, 1890). 

13,549. R. enmety. Kilmarnock. erters of 
Alterna: Curren’ 6d. 4 Figs.) August 28, 1890.— 
On the shaft of a motor D (Fig. 1) are fixed the two commutators 
R, R1, each having as many contact divisions as there are poles in 
the field of the motor D for the yop of rectifying the two 
alternating currents supplied by M M! and having a common 
return wire Rw. A ple rtion of the currents drives the motor 
D, and the rectified portions are conveyed to a double-wound 
dynamo-electric machine (Fig. 2), one pulsating unidirection cur- 
rent going through one winding on the magnet N 8S and one wind- 
ing on the armature A through commutator C, the other Lmorg | 
current going through the other winding on the magnet N 
and through the other winding on armature A through com- 
mutator C!; the magnet and the armature are thus energised 
steadily and the dynamo-electric machine gives off power at the 
pulley kin the same way as a continuous current electromotor 
does. In Fig.3 the motor D is driven by one alternating current 
supplied through wires M, Rv, and the pulsating unidirection cur- 
rents required for double-wound dynamo-electric machine are 
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derived from this alternating current, the one direct from the 
commutator R andthe other from generating coils on the arma- 
ture of the motor D rectified through commutator R! by brushes 


fl 7 





(9.549) 


F?, F3, and F6,F7. Fig. 4 shows the arrangement of the dynamo- 
electric machine for converting these electric currents into one 
continuous current. (Accepted November 26, 1890). 


MACHINE TOOLS, SHAFTING, &c. 


20,343. J. Spiers, Bootle, Lancs. Apparatus for 
Welding Tubes. (8d. 3 Figs.) December 18, 1889.—The 
tube to be welded is placed on a cradle with the joint to be welded 
uppermost, and with that end of the joint which it is desired to 
weld first nearest the press ; the portion to be welded is heated by 
running the tube over the fire and lowering the former by an 
eccentric device. When the desired temperature is attained the 
heated part of the joint is subjected, between a block and ram- 
head, to the necessary pressure tocomplete the weld. This pro- 
cess is repeated until the joint has been welded half way along 





the length of the tube, when the latter is reversed by rotating a 
turntable on which the cradle is supported through half a revo- 
lution, and the joint is then welded along the remaining half of 
the length of the tube as before. The press 1 and fire 10 are fixed, 
the latter being supported on an arm 18. The turntable 8 is 
mounted on wheels 19 which run on the rails 20. The turntable 
is centred on a pivot 21 which bears on the eccentric or cam 22, 
operated by the cross-shaft 23 and hand lever 24. This shaft 23 is 
sufficiently long to allow the hand lever 24 to clear the tube 6. 
(Accepted November 16, 1890). 


1019. H. F. Ainley and A. C. Oakes, London. 
Machinery for Cutting Square and Round Holes. 
(87. 10 Figs.) January 20, 1890.—In a machine for cutting square 
and round holes a spindle C! is provided, carrying a concentric or 
a tangential cutter c centred in a cam sleeve C provided witha 
set or sets of cams 1 to 6, a cam-shaped ‘spurwheel driver C2, to 














which rotary motion is communicated from any prime mover, and 
pairs of adjustable round and square rotched plates D*, D, serving 
as bearings, which pairs are severally brought into use according 
to the work in hand, the cam sleeve being held adjustably by a 
supporting device. (Accepted November 26, 1890). 


1134. S. Dixon, Salford. Drilling and Ta: 

es. (Sd. 4 Figs.) January 22, 1890.—This Rem ong 3 
applicable to drilling machines, wherein the drill spindle is 
mounted upon a sliding carriage. The carriage is provided 
with a tap spindle in addition to the drill spindle, the parallel 
axes of the two spindles crossing at right angles an imaginary 
line which would be parallel with the line of sliding movement of 
the carriage. Means are provided whereby the two spindles can 
be shifted to the extent of the distance between ‘heir axis, so that 
aftera hole has been drilled the tap spindle can be brought into 
correct position for the tap to effect the tapping operation. A 
is the drill = B is the tap spindle, C is a sliding carriage 
upon which the two spindles are ted, and D part of the arm 





of a radial drilling machine, the carriage being mounted to slide 
horizontally in a straight line upon such arm as is usual. ‘ In pro- 
jecting parts of the carriage C and an attached plate C! are 









































formed bearings for the two spindles, the carriage and plate 
being connected by means of pillarsc,c. (Accepted November 26, 
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MINING AND METALLURGY. 


866. J. Duncan, Airdrie, and R. McLaren, 
angen. cs. Miners’ Safety Lamps. (8d. 3 
Figs.) January 16, 1890.— According to this invention air is ad- 
mitted to the flame from below the burner. The air is admitted 
through ports D! in a disc D swivelling on the lower part of the 
neck B! and in a fixed disc D2 just over the oil vessel B, where the 
air enters to pass through the ports Dl. Above the disc D? and 
ports D! a wire gauze disc D3 is securedto prevent the flame striking 
back and to spread the air through the close chamber A? and distri- 
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buting flame cone C2, the lower part of which is pierced at Cl! to 
allow the air to get at the wick and flame both from the inside and 
outside of the flame cone, The disc D has a lever D1! passing out 
through the case A, so as to turn this disc D to regulate the 
amount of air admitted to the lamp. This air admission disc 
D, D1 is so fitted that all air can be shut off from the lamp and the 
flame extinguished by the lever D1! or by the act of removing the 
oil vessel or unlocking it while the lever D! is in place. (Accepted 
November 26, 1890). 


19,695. W.J. Best, Blackhill, Durham, and E. J. 
J s,London. Transferr Pig Iron from the 
i (6d. 3 Figs.) December 7, 1889.—A framework or 
rail-bed A is arrayed to carry a bridge B which spans the pig-bed 





C, and is fitted with a revolving dredger D capable of engaging 
with and rising the pigs R from the bed, having for this purpose 


skeleton buckets F, so that no sand is raised with the pig. The 
pigs upon being raised to the bridge and becoming pn ed 
from the dredger, rest upon rollers G having a rotary motion 
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imparted to them, so that the pigs are made to traverse the 
bridge and are deposited into trucks or otherwise dealt with. 
(Accepted November 26, 1890). 


MISCELLANEOUS. 


6073. Ernst Storch, Breslau, Germany. Slide or 
Sluice Valves. [6d. 10 Figs.) April 22, 1890.—This in- 
vention relates to a valve which is so arranged that at all points 
of its stroke it bears, without lifting, against the bed on which 
it slides, the sliding surfaces being tight for any material 
and at any pressure. A is the valve casing, b the slide, and 








c the slide spindle through which the slide is operated. The 
lifting of the slide from its bed is prevented in the following way : 
A weight d on a lever e outside the casing acts upon small levers 
Jf within the casing, so as to press through part g and one or more 
links h against the back of the slide. Upon opening the valve by 
operating spindle c, part g and weight d will be raised. (Accepted 
October 29, 1890). 


1172. W. H. Luther and E. M. Bayley, Glasgow. 
Oil Spray Lamps. (8d. 3 Figs.) January 22, 1890.—In an 
oil and steam spray lamp, according to this invention, the water 
is conveyed to the case D to form steam, which is conveyed 
through a burner C by a pipe D3 through a lateral branch C2, Cl 
in a small central close oil cylindrical vessel C3, having the burner 
C formed in its centre of an inverted hollow cone shape goog 4 
down to the close end of the branch C1, where a small hole c is 
bored for the steam spray to blow up into the burner C with a 
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broad nipple part on top for spreading the steam jet. The oil is 
led up from the oil vessel A through the pipe A! and tap A? by 
the branch A to feed the oil into the lower part C? of the burner 
C to a level near the middle of the cone where small holes c! are 
bored, so that the spray of steam draws the oil through these 
holes cl into the burner C to be sprayed by its upward action in 
the combustion chamber D1, D?, any oil not projected through 
the burner falling back into the cone C to be again sprayed by the 
jet of steam. (Accepted November 26, 1890). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
Sree of eais of tr oe as eT Bee a 
Ww cases e 
consulted, gratis, at the cffices of Enauvamgrwe, 85 and 36, ‘ord. 
street, Strand. 





SovurH AUSTRALIAN RalLways.—The report of the South 
Australian rao Commissioners for the year ending 
June 30, is eminently satisfactory. The net profit for the 
twelve months, exclusive of the Palmerston and Pine 
Creek returns, amounted to 514,873/. This gives areturn 
of 5.03 per cent. upon a capital of 10,234,7491. expended. 
Of this amount 9,759,2411. was raised by loans, the balance 
of 475,508/. being expended out of general revenue. The 
total receipts of the year were 1,043,878/., being an in- 
crease of 156,813/. over the previous year. The working 





expenses were 50.68 of the receipts, and the increase men- 
tioned was earned at a cost of only 35,6791. isk 
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STATIONARY ENGINE PRACTICE IN | ing under 80 Ib. or 90 Ib. initial pressure and at a/ bearings long enough to support rigidly the over- 


AMERICA.—No. II | speed of 70 or 80 revolutions per minute, the dia- | hanging bandwheels and their belts. 
¥ =e 4 |meter of the crankshaft bearing is usually one-half! One valuable feature of Babbitted bearings is the 
By James B, Sranwoop. | the cylinder diameter, and the length twice the fact that the shaft itself wears but little, and is 


Main Bearings. —The construction of main bear- journal diameter. An 18-in. by 42-in. cylinder has | seldom liable to cut or score ; the metal will melt 


ings is one of the distinguishing features of a main journal 9 in. in diameter by 18 in. long. out before the shaft is seriously injured ; thus it 
American practice; it may safely be said that This isa maximum proportion, and gives for 100 lb. ' becomes an easy and quick job to re metal the box 
scarcely an engine is manufactured there to-day initial pressure (occasionally met with) a pressure | directly upon the shaft itself. 

in which brass forms the lining of this bearing, | of about 150 lb. per square inch of projected areaof, When this metal was first employed in main 
Babbitt metal (white metal) being universally em-| bearing. | bearings, it was poured into holes drilled into bored 
ployed instead. It must be confessed that| Journals are frequently made shorter than two | cast-iron boxes; after the metal wore away the 
many cheap mixtures of that name contain diameters, especially on large engines. A Porter- shaft ran upon the cast iron, often with disastrous 
more zinc and lead than copper and tin; but} Allen engine operating a wire mill, and having a| results. Later the metal was poured in a solid 
nevertheless, in engines of the highest type, the! cylinder 44 in. in diameter by 66 in. stroke, and| sheet over the surface, being supported by cast- 
genuine article is used with great success. A making seventy-eight turns per minute, has a main | iron lips at the edges of the bearing; finally these 


22. 








































S> 
“YY 


dacacddddddda 

























DSW 


eS 


¢ 
Z, 


g 


Wd 




























a7 — 
WLS siete 


y 


I. 
















































































































































Babbitted journal is not a cheap journal, as some | journal 22 in. in diameter by 40 in. long. This | edges are found to take a bearing upon the shaft. 
may suppose ; the pure metal costs more per pound | bearing ran cool from the start, the pressure per|It is now the practice to permit the metal to 
than brass, although a less quantity of it is required | square inch upon it with 90 lb. initial steam pres-| extend from end to end of the bearing, there being 
to line a bearing. sure being about 160 1b. per square inch of pro-| no opportunity for cast iron ever to touch the shaft. 
In small engines the lining of a bearing is accom- | jected area. The weight of heavy flywheels, the| The boss of the crank and the shaft collar support 
plished by pouring the melted metal around a man- | angularity of connecting-rod, and the momentum | the metal at the ends of the box, although it has 
drel, the shaft to revolve upon the surface so formed; of the reciprocating parts, modify this apparent load | been found that with the best metal no end support 
care is taken to have castings and mandrel tho- to some extent. is necessary. The metal is usually kept in poe by 
roughly heated before pouring. Inlargerandhigher' With engines of the ‘‘ double-throw” crank type, dovetailed grooves cast longitudinally in the bear- 
grade work the metal is first properly poured, then the combined area of the two bearings is even| ings. As this metal shrinks slightly in cooling it has 
hammered to place, and after the cap and side boxes larger. A well-known 11 in. by 15 in. slide valve | to be hammered to place if a good job is required ; 
have been fitted, the entire bearing is bored out : engine has two bearings 4 in. in diameter by 8 in.| to avoid doing this, advantage has been taken 
the finished surface has a fine silvery appearance. long, or 64 square inches inall. If the initial recently of this shrinkage, and small boxes are 
_ Babbitted bearings run cool, as the slightly yield- steam pressure could be 100 lb., the pressure on | made in which the metal shrinks upon the casting 
ing character of the metal insures a uniform bear- | the bearings becomes about 1401b. per square inch. | instead of away from it.* 
ing soon after strain or pressure is applied ; this |The greatest pressure upon the piston of a throt-| Figs. 22 to 28 indicate the most popular forms of 
uniform distribution of pressure makes the bearing tling engine seldom exceeds 70 lb. per square inch | construction. The plain half-box with cap bolted to 
very durable. The mixture itself is an anti-friction at full speed, so that 100 1b. per square inch is | it at an angle of about 45 deg. as shown on bedplates, 
metal, It should be remembered, however, that | probably the maximum upon this bearing. In this 
the size of main journals in American practice is | type of engine the journals have to be exceptionally | * Views of a box of this type will be given in Figs, 62 
large. For a non-condensing Corliss engine work- | large, because the shaft must be stiff enough and | and 63 to be published later on. 
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Figs. 3 and 5, on pages 1 and 2 ante, is the 
cheapest and simplest form ; it answers the pur- 
pose well on small self-contained engines. 

Figs. 22 and 23 show one of the most rigid and 
satisfactory arrangements for large engines; the 
wedges, two or three on a side, can be adjusted by 
hand by the small nuts at top, and they can be with- 
drawn by sliding endways behind the collar on the 
shaft at the end of the journal. In some case the 
wedge is at one side only, as shown Fig. 13 on page 2 
ante. Frequently when coupled to another shaft 
the main shaft cannot be raised far out of the box, 
then this solid bearing cannot be used, but one is 
employed in which the lower part is independent, 
as shown in Figs. 24 and 25, and 26 and 27 ; this 
independent block can be slipped out longitudinally 
beneath the shaft collar. Fig. 28showsa new form 
recently introduced; it necessitates a special out- 
board bearing of the same kind. 

It will be noticed in all of these types that there 
are no overhanging lips, so often found with brass 
lined bearings ; the face of the crank meets the 
face of the casting. This is an important feature 
as regards smooth running, and taken in connection 
with another point, namely, that the distance from 
centre line of engine to face of box is not usually 
greater than one-half of the cylinder diameter—and 
in best recent practice is often only 80 per cent. 
of that distance—it enables high rotative speeds to 
be attained quietly, without excessive cushioning. 
Rigidity and simplicity seem to be the requirements 
for a satisfactory main bearing. 

In Fig. 8, on page 1 ante, is shown a bearing 
bolted to the bedplate ; in this case the side boxes 
are adjusted by screws, and the space in the recess 
below between block and bedplate is filled with 
zine ; this arrangement permits of the centre line 
of engine being nearly in line with the top flange 
of the bedplate. 

Cranks, Crankshafts, and Crankpins. — The 
majority of ‘‘double-throw ” cranks are made of 
wrought iron, although cast steel is also employed ; 
in many cases, however, the latter has proved unre- 
liable in strength and is difficult to machine. At 
best, this form of crank is expensive, especially when 
counterbalanced for a high number of revolutions. 
The counterbalance consists of cast-iron discs 
attached to the crank cheeks, One method of ac- 
complishing this is shown by Fig. 29, in which the 
thin web forming the back of the disc is bored out 
to fit a collar on the back of the crank ; three plugs 
screwed into the joint between collar and disc, pre- 
vent the disc from moving longitudinally on the 
shaft, and a key at the end of the crankarm secures 
it from rotating. 

There are a few ‘‘built-up” cranks made, the 
cheeks of which, cast-iron discs, form the counter- 
balance. 

Crankpins are usually made the diameter of the 
shaft, their length being about equal to their 
diameter. The diameter of the shaft is about four- 
tenths the bore of the cylinder, sometimes one-half ; 
main journals are about two diameters in length. 
This large size of shaft and bearings is to support 
rigidly and safely overhanging bandwheels and 
belts. 

Cast iron is the material of which the ‘‘side- 
hitch ” crank is constructed ; even in Corliss engines 
of largest size this is the material commonly used, 
although here and there a wrought-iron crankarm 
may be found. In the form of a disc this construc- 
tion is familiar to a‘l engineers, but large crank- 
arms so made form a peculiarity of American prac- 
tice. In these arms the diameters of the bosses at 
shaft and pin are much larger than with wrought 
iron, being for cast iron about 24 times the dia- 
meter of the eye in each instance (see Figs. 30 and 
31). 

The fits of shaft and pin to the crankarm usually 
are straight, both being forced or shrunk to place; 
the hole for pin fit is, in some cases, bored by a 
portable bar carried by arms clamped to the shaft 
after the crank has been forced and keyed to 
place ; this brings the pin accurately parallel with 
the shaft. 

The crankpins, usually of steel, are made without 
collars, a cast-iron cap secured by a cap-screw 
retains the brasses in place longitudinally, the inner 
surfaces bearing directly against the face of crank 
(see Fig. 32). Frequently the cap-screw is sup- 
planted by a small brass fixture supporting the tube 
of a centrifugal crankpin oiler, ae shown in this 
figure. The straight pins without collars can be 
made from bar steel, no forging being necessary ; 
they are easily hardened and ground, and the 


’ 


‘* overhang ” of the connecting-rod from the face 
of crank is kept at a minimum. 

The diameter of these pins is usually one-fourth 
the diameter of cylinder, while the length of their 
bearings is from 1 to 1} times their diameter ; the 
lesser proportion is ample, as the pin is stiff and 
the overhang is kept small. The Porter-Allen 
engine, before mentioned, with a 44 in. cylinder by 
66 in. stroke, has a crankpin 12 in. in diameter by 
9in. long. Under these conditions the pressure 
per square inch of projected area of pin is seven to 
eight times that on the main bearing. The brasses 
in which these pins operate are, like the main 
bearings, lined with Babbitt metal. 

Shafts 5 in. in diameter and larger are usually 
made from hammered iron bars, smaller ones 
from straight rolled bars. It is customary to have 
the shaft of nearly uniform diameter, with no 
enlarged boss for flywheels except on the very 
largest engines; even then it is often omitted. 
Fig. 33 shows the usual proportions ; the collar at 
the back of the main journal is bored and shrunk 
on against the slight increase of diameter of the 
eccentric fit. 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
From our New York CorRESPONDENT. 
(Continued from page 37.) 
Economy OF THE STEAM JACKET. 

Tat evening (Nov. 12) the Society settled down 
to the discussion of the session, ‘‘ What saving is 
effected by the use of the steam jacket?” The old 
proverb says : ‘‘ Who shall decide when doctors dis- 
agree,” and experience shows that such disagree- 
ments are usually followed by the death of the 
patients. The question seems to hinge on the 
amount saved. Professor Thurston made certain 
claims of economy, and the New York meeting 
had discussed them. Now Professor Thurston 
brought up the question anew and cited various 
authorities from the time of Watt to the present 
to support his position. 

Then came the other side of this question, as 
presented by Professor Denton. He thought, very 
evidently, that the data submitted did not justify 
the conclusions drawn, and attacked the citing of 
Watt by stating Watt never used expansion. 
Rankine believed in the jacket, but used super- 
heated steam. He also challenged Hirn’s claim of 
234 per cent., and brought out a statement from the 
engineer of the City of Paris to the effect that he 
had used a steam jacket only to warm his cylinders, 
as he did not dare to use them cold. Professor 
Denton admitted the benefit of the steam jacket in 
long stroke, slow speed, high-expansion engines, 
but denied it under other conditions. He was 
followed by Mr. Scott A. Smith, who had given 
much thought to this matter about three years ago. 
Mr. Corliss had made a series of exhaustive tests 
and decided on a saving of 74 to 10 per cent., 
according to the variation of the point of cut-off. 
The balance of the Society took rather the position 
of spectators to a combat, quite ready to applaud 
either contestant. All regretted Professor Thurs- 
ton’s absence, for as the chairman remarked: ‘ If 
present he would warm somebody’s jacket,” and no 
doubt he would have done so, for there are few 
more skilful debaters in science than that absent 
author. His next paper also received a pretty 
severe handling. 


CHIMNEY DravcGurt. 


In this communication the author made the fol- 
lowing statement : 

‘* It is now obvious that the principal resistance 
being at the fuel on the grate, the rate of flow of 
the gas through the apparatus and up the chimney 
will be determined mainly by the rate at which air 
may be driven through that mass. The velocity in 
the chimney will be proportional to a function, not 
of the head due to the temperature differences in the 
chimney and outer air, but nearly a direct function 
of the rate of flow of air into and through the fur- 
nace as produced by that head. It could only be 
at exceptionally high velocities of flow in the chim- 
ney flue that its resistance there could become the 
controlling element in determining the total flow ; 
and such relative velocities could not be obtained 
by natural draught, ordinarily, but must be found, 
if at all, in cases of forced and extraordinarily 
eee, draught or of very thin or badly worked 

res. 





Also the following : 


‘*TIn all cases of good practice the air entering 
the fire is raised to the same maximum tempera- 
ture, whatever its volume or weight. Practically 
complete combustion can be secured at any usual 
rate of chimney draught. This being the case, the 
maximum temperature of the fire is substantially 
the same for all ordinary good practice, and its 
variation is dependent, not upon the chimney tem- 
perature, but on the proportion of air admitted to 
dilute the products of combustion. Assuming that 
the cases considered thus represent good practice, 
or the same quality of practice in this respect, the 
movement of the air through the fuel bed and 
grate is effected at temperatures absolutely in- 
dependent of the chimney temperatures, and, in 
the assumed cases, constant.” 

The conclusions obtained may be stated thus : 

‘*1, That the resistances and pressure differences 

in the chimney are lower than those computed from 
the temperature variations by the usual method. 
2. That the delivery is greater, with a given re- 
sistance, than is thus computed. 3. That the tem- 
perature of maximum delivery is a variable quantity. 
4, That the chimney temperature of maximum de- 
livery is far above that ordinarily taken as that of 
good practice in the operation of the steam boiler.” 
In the investigation the author noted the follow- 
ing fact : 
‘*An incidental, but none the less interesting 
and important, outcome of this investigation is 
obtained from a comparison of the pressure curves 
for the several cases given. It is seen that they 
vary with the quantity of air passing through the 
stack, and that we have an independent curve for 
each run, corresponding to each delivery curve. 
The pressures depend, therefore, on other than 
temperature differences ; otherwise, were they de- 
pendent, as Rankine assumes, on those differences 
alone, we should have but one curve for the whole 
series, and that identical with the Rankine curve, 
which is shown as deduced for the stack here em- 
ployed. The Rankine curve is higher than the 
actual curves by a quantity which is substantially 
the measure of the chimney friction. 

‘*While the facts here revealed as derived from 
direct appeal to nature in this matter may aid us 
in our endeavour to learn the true philosophy of 
the phenomena of chimney draught, the writer 
would hardly venture to claim that they will prove 
a better guide in the design of chimneys than that 
experience which is now so ample in this field of 
engineering work. As he has elsewhere stated, 
current successful practice must be the ultimate 
and unquestionable guide in all standard and usual 
practice ; but where exceptional conditions must 
be met, where no precedent exists, the construction 
of an exact theory becomes important.” 

As is usual with Professor Thurston’s papers, 
much discussion followed. Whether he is in 
advance of thought, or whether he has the faculty 
of puncturing a pet theory of some one else, cannot 
be stated, but in almost every case he is violently 
attacked, and generally manages to hold his posi- 
tion. His opponent in this case objected to the 
character of the data cited, and also to their incom- 
pleteness, and said he, therefore, had little con- 
fidence in their accuracy, and did not believe they 
settled any question. He was, however, good 
enough to put himself in Professor Thurston’s 
position ; that is, he held out the hope that he 
would describe the apparatus invented by himself 
for making experiments of this kind and read a 
paper on it. This will give Professor Thurston a 
chance to hit back, and there is but little doubt if 
this chance comes he will improve it, so we may 
caution the prospective author that he had better 
not submit anything but a complete, exhaustive, 
and well-grounded argument or he will find his 
armour-plate treated far worse than the shields 
lately smashed at Annapolis. 


FLexisLe TuBING. 

Next followed Mr. Almond’s paper on ‘‘ A Novel 
Form of Flexible Tubing.” After many experiments 
the author had perfected a flexible tube which 
would not only convey gas, but steam and fluids 
under considerable pressure. The tube consists of 
coils of round wire, with triangular shaped wire 
interposed between the coils, as shown in Fig. 23. 

Now, when a tube so constructed is bent, the 
convolutions of the triangular coil adjust themselves 
to the spaces between the round coils, as shown in 
Fig. 24. The triangular wire is pressed between 
the coils of the round wire, during the process of 








constructing the tube, with sufficient force to spread 
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them apart, so that the contact surfaces are at all 
times under pressure. 

The triangular wire serves two purposes ; one is 
to spread the coils apart, so that the pressure will 
be exerted on the contact surfaces; the other, to 
fill the irregularly shaped spaces between the coils 
of round wire, adjusting itself to the changing form 
of the spaces due to any given flexion. This pres- 
sure brings into play the element of friction to such 
an extent as partly to destroy the flexibility of the 
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tube, which, when bent, will retain the form given 
to it. This was an unlooked for and unexpected 
quality. As the primary object was to obtain a 
flexible tube, trials were made with wire having a 
more obtuse angle. This gave better results, as a 
more perfect joint was produced with less tension 
of the inner coil, and the friction became corre- 
spondingly less, the result being a tight tube with 
tufficient flexibility. Fig. 25 shows the shape of 
she seats into which the round wires are forced by 
their tension. Reference to Fig. 25 will show that 
the seat for the inner wire is much more obtuse, 
and on this account the inner wire will not, under 
a given tension, be forced into such a seat ao tightly 
as in the sharper V in Fig. 23. It will be seen that 
the degree of flexibility depends upon the amount 
of tension put upon the inner coil, or the extent to 
which the convolutions are forced apart. A per- 
fectly tight tube has been produced, with two coils 
of round wire, in which the outer coil is wound 
sufficiently tight between the convolutions of the 
inner coil to spread them apart for the purpose of 
getting pressure on the joints, substantially the 
same as with the triangular wire. This makes a 
very strong tube, but is too bulky for many pur- 

oses. Two half-round wires, or even less than 

alf-round, may be used ; or the inner wire may be 
round, and the outer half-round, or much less than 
half-round. The tube will then be less bulky, and, 
supposing the outer wire to be considerably less 
than half-round, the convexity of its surface may 
be such as to give results similar to the obtuse 
triangular wire shown in Fig. 24. Several tubes 
were made in which the contact surfaces of the 
coils are made to coincide with a circle whose centre 
is the axis of the tube. The joints so formed are 
practically a series of ball-and-socket joints ; such 
a tube has smoother outer and inner surfaces than 
those previously described. A serious objection to 
such a tube is that the wire changes its shape 
during the process of coiling, so that the joint sur- 
faces will not make sufficiently complete contact. 
The extent to which this tubing can be bent is quite 
considerable ; a piece of } in. bore, tied in a loose 
knot, stood 75 lb. steam pressure without leaking. 
The author had never made a tube of larger bore 
than 5; in., but thought 1 in. could be made 
and would stand ordinary steam pressure. He 


thought, if pressure was not used, the tube could 
be made of sheet metal shaped as in Fig. 26, and 
possibly as large as 2 in. in diameter. 

These tubes are certainly extremely novel, and as 
to their flexibility, the writer can testify to that 
from personal examination. 


TRANSMISSION OF Heat THROUGH Cast-IRON 
PLATEs. 

Professor R. C. Carpenter then dealt with ‘‘ Heat 
Transmission through Cast-[ron Plates pickled in 
Nitric Acid,” giving the results of some experiments 
made to ascertain the relative heat transmission 
through cast-iron plates in the condition left by the 
foundry, as compared with the same plates treated 
with dilute nitric acid for periods respectively of 
9, 18, and 40 days, the acid baths not being 
strengthened during the period of immersion of the 
plates. The results show a marked change in the 
conducting power of the plates, due to prolonged 
treatment with dilute nitric acid, and would indicate 
that a decidedly beneficial effect might be expected 
by treating the castings of steam-engine cylinders 
in such a bath. 

The plates tested were cast at the same heat and 
from the same pattern, measuring 8.4 in. by 5.4 in. 
and 0.45 in. thick. Two solutions of concentrated 


a paper on ‘‘ Experimental Determination of the 
Latent Heat of Ammonia.” It is, however, as im- 
possible to make a condensation of these as it was 
to determine the cylinder condensation; they were 
full of mathematical formulas, of themselves start- 
ling enough, but to which were added chemical 
notations. This compelled an absolute surrender, 
and if any of your readers want to know about these 
properties, and have a spare week, no doubt the 
papers will well repay careful study. In the paper 
on the efficiency of vapour engines the conclusions 
reached confirmed those made by previous investi- 
gators, which must have been a great disappoint- 
ment to some of our mechanical iconoclasts, and 
established water as the best medium for trans- 
forming heat into power. 


REGULATION OF INJECTION WATER TO CONDENSERS. 

A paper on ‘The Automatic Regulation of 
Injection Water to Vapour Condensers” was 
presented by James McBride. This was a de- 
scription of an apparatus for the purpose of 
automatically regulating the water supplied to 
vapour condensers, such as are used in the manu- 
facture of sugar, dye wood extracts, and other 
substances where liquors of light gravity are 
concentrated in vacuum pans. The device consists 





nitric acid and rain water were prepared, one con- 


of a mercurial thermostat, shown nearly full size in 


taining 1 per cent. of nitric acid by measurement, | Fig. 27, placed in the discharge pipe of the con- 
the second 5 percent. of nitric acid. In each of | denser, in connection with an electrical circuit and 
these solutions three of the cast-iron plates were |relay, which in turn controls the main circuit, in 
placed. The plates were immersed in a horizontal | which an electro-magnet controls the valve of a 


position, and separated from each other by small | water accumulator operating the injection valve 























blocks at the corners, 80 4s to permit a free action 
of the acid. The solution was shaken and left for 
some time in an inclined position to permit any air 
beneath the plates to escape. 

The plates were left in these solutions, respec- 
tively, 9 days, 18 days, and 40 days, at which time 
a test of the relative conducting power was made. 
A test was also made of the relative conducting 
power of a plate of cast iron of the same dimensions 
and not treated in any way, and also of a plate of 
pine wood of the same dimensions as the cast-iron 
plates. The results obtained were, that the loss of 


conducting power of the plates immersed in the! 






Fig.28. 


Pressure 
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which supplies Wate to the condenser. The local 
circuit is opened or closed by a rise or fall of tempe- 
rature in the discharge pipe, a rise of temperature 
closing the local circuit, opening the main circuit, 
and increasing the supply of water ; and a fall of 
temperature opening the local circuit and closing 
the main circuit, and diminishing the supply 
through the action of the accumulator. Fig. 28 
shows the general arrangement of the apparatus. 
In practice it has been found that the temperature 
of the hot-well does not vary quite 2 deg. Fahr., 
and that the device completely regulates the varying 
amounts of heat passing to the condenser, and that 








1 per cent. solution of the acid varied directly with | when all the steam is shut off the water is also shut 
the time of immersion up to eighteen days, after | off. Although the apparatus can be worked with a 
which it remained nearly constant. Those plates| battery current, the writer preferred to use the 
immersed in the 5 per cent. solution showed | dynamo current where practicable for the main cir- 
a greater loss of conductivity for a short time of cuit, and the current for a 16 candle-power lamp, 
immersion, but at the end of forty days the result | with one lamp in the circuit for resistance, is suffi- 
from either solution was substantially the same. ‘cient to operate the valve of the accumulator, and 
There was a discussion as to whether any advantage the alternate lighting and extinguishing of the lamp 
would accrue by the application of this method to | on opening and closing the main circuits shows at 
cylinders, but no definite conclusion seemed to be | all times the working of the apparatus. 
reached. | The device is » os applicable to condensing 
Ammonia, Vapour Enatnes, &c. ‘engines, and in electric light stations and other 
Following this, Professor De Volson Wood, of Ho- | places where condensing engines are used and water 
boken, N.J., presented three papers on ‘‘ Some Pro- | for condensation is costly. 
erties of Ammonia,” ‘‘ Mechanical and Physical | 
roperties of Sulphur Dioxide (SO.) ” and ‘‘ Theore- | Hypraviic Horstine Pant. 
tical Investigation of Efficiency of Vapour Engines;” The session was opened next morning with a 
and Professor D. S. Jacobus, of Hoboken, N.J., read ; paper by Mr. Engel on ‘‘ Hydraulic Hoisting Plant 
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THE 


STEAMER 


“ PURITAN ;” 


FALL RIVER 


LINE. 


BUILT BY MR. JOHN ROACH, CHESTER, PA., U.S.A. 
(For Description, see Page 64.) 


again opened wide by means of the handwheels on 
the screws. These handwheels are then imme- 
diately run up to the crosshead again, releasing the 
valves, which, as they are now under 750 Ib. to 
800 lb. pressure, remain open on account of the 
unbalanced pressure on the stem area ; but should 
the pressure fall below 550 Ib. they would fall by 
reason of overweight. 

The light accumulator now rises to the top of its 
stroke, and is stopped there by rods from the base. 
The heavy accumulator then rises to two-thirds 
stroke, and there lifts a weight which, by means of 
a connecting chain, counterbalances the weight on 
the steam regulator valve of the pump. The last 
weight then falls and shuts off the steam, and the 
system is ready for use with the pump under 
control, 

The weight raised by the accumulator has a 
second chain, slack enough so as not to interfere 
with the pump regulation, to a heavily weighted 
vertical cog rack, in a sliding frame, held from 
falling by a gear wheel meshing into it, which is 
prevented from turning by a projecting tooth on an 
inclined hinged lever, also weighted to hold it in 
place. A light chain passes from the lower end of 
this lever to the stem of each of the automatic stop 
valves, 

This completes the safety arrangement, the action 
of which is as follows: Should a break occur on the 
main, such as would endanger the accumulators by 
too rapid a descent, the pressure would probably 
fall below 550 lb., which would cause the automatic 
valves to drop instantly and shut off the accumula- 
tors and pump from the break. Any one of these 
valves in falling will jerk out the pin from between 
the teeth of the gear wheel sup orting the weighted 
rack, the descent of which mn 4 lifts the counter- 
balance of the weight on the steam regulator, and 
as the last weight is free to act, it instantly falls 
and shuts off the steam from the pump. 

Any further movement of the accumulators or 
pump which might occur will be relieved by the 
safety valves under the automatic stop valves, so 
that a sudden shock would probably be avoided. 

This arrangement has been repeatedly tested by 








allowing the pressure to fall below 550 lb., when 
the entire preceding action has been observed to 
take place within a few seconds. 

Thestoppingand starting device is thus described : 
The body, Figs. 32 to 35, page 62, is acylinder with 
three branches. X is the high-pressure inlet, Y the 
way tothe machine and the return passage from the 
same, and Z the exhaust outlet to the return main. 
A cup leather is held at M, asshown. The piston 
is also fitted with a cup leather at E, and is turned 
down to form an annular space F, the passage slots 
beyond each end of which are cut with a peculiar 
taper, so that when the piston is moved these slots 
in passing cup leathers shut off the ports and pas- 
sages in a gradual manner, and thus sudden shocks 
on the piping, due to the arrest of moving water 
under high pressure, are avoided. A small poppet- 
valve H at G, held down by a spring, gives further 
relief in action, as follows : 

If the piston is pushed to the middle of the 
stroke, as in the engraving, itsannular passage is shut 
off from the pressure at X, and from the exhaust at 
Z, by the cup leathers at E and F, but is open to Y. 
This movement corresponds to stopping a machine. 
If the machine has been exhausting, the water 





issuing from Y raises the small valve H at G, in 
which case H becomes a relief valve during the 
time the machine is coming to rest, and balances 
the inertia of the moving parts against the high 
pressure at X. 

It will further be easily seen that by sliding the 
piston to the left sufficiently, X and Y, or the pres- | 
sure and the machine, are in communication by the | 
annular space of the piston, and the exhaust is| 
closed. By sliding to the right, Y and Z, or the) 
machine and the exhaust, are in communication, 
and the pressure is shut off. 

This will finish the description of the piping, | 
except to mention that all the drips and smaller | 
connections of the machines on the high pressurg | 
are closed by asbestos packed cocks. The exhaus, | 
pipes are provided with Ludlow gate valves. | 

There are four whip-hoists, in the system. | 
One of these is shown by Fig. 36, on page 62. | 
Each consists of a massive vertical cylinder with 


stuffing-box and gland, resting upon a pedestal 
carrying four 30 in. grooved wheels on a com- 
mon shaft, the cylinder inclosing a plunger of 
cast-iron 8? in. in diameter, and of a sufficient 
length for 8 ft. stroke. This plunger is surmounted 
by a cast-iron fork sliding on two 2-in. wrought-iron 
bars and carrying four wheels, the same as those 
below. A #-in. wire rope starts from a socket 
attached to the base and passes around the sheaves 
in the manner of a tackle, while the last whip end 
passes up to the second story of the pier and 
envelopes a drum on a horizontal shaft just under 
the roof. This drum consists really of two drums, 
one 30 in. in diameter, more than twice the width 
necessary for the wire rope, and a drum 48 in. in 
diameter alongside. A counterweighted travelling 
sheave coils its rope into the grooves left vacant by 
the er of the whip end. By applying 
pressure under the plunger, the reverse action of a 
tackle ensues ; the whip end is taken in by eight 
times the stroke, or 64 ft., and if a Manila rope be 
coiled on the 30-in. drum and run out to a vessel, 
64 ft. of hoist may be obtained. By exhausting the 
water the plunger sinks by its own weight and is 
assisted by the counterweight, which, furthermore, 
keeps all the wire ropes taut, while the Manila rope 
has a small counterweight attached to overhaul it. 

There are two hydraulic elevators, one on the 
pier with platform 10 ft. by 10 ft. and 15 ft. run, 
and one in the warehouse, platform being 8 ft. 6 in. 
by 10 ft. and 52 ft. run. 

Both are equipped with safety devices and are 
actuated by the ordinary high-pressure vertical 
piston machine. This is shown on Fig. 37 on 
page 62, and Fig. 38, page 64, and differs from 
the whip-hoist by applying the pressure over a 
packed piston to pull down the latter with its rod, 
instead of pushing up a plunger. The disposal 
of the exhaust water is also different; thus, in- 
stead of discharging into the exhaust main direct 
from over the piston, it is returned by a circu- 
lating pipe under the piston, completely filling 
this space, to be pushed out by the next stroke of 
the machine. A deficiency in the quantity of water 
over the piston caused by the displacement of the 
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piston-rod (which is lacking below), is compensated 
for by an enlargement of the circulating pipe, 
which, being full, makes up what is wanting. The 
same valve as for the whip-hoists controls this circu- 
lation, and when this valve is in mid-stroke or 






































closed, the piston is held between two incompres- 
sible masses cf water, which lock the platform in 
any given place and resist any unsteadiness of the 
platform while coming to a state of rest. Such 
are the prominent features of the apparatus, for 
the details and minor matters the reader must 
study the paper. 





(To be continued.) 





THE FALL RIVER LINE. 
(From ouR NEw YorK CORRESPONDENT). 

Dorine the visit of English Engineers last fall to 
the United States, it occurred to your corre- 
spondent that there certainly was one thing which 
could be shown to them which would prove novel 
and interesting, and which nothing in their own 
country bore any similarity to. This object had 
long been sought, and like many good things lay 
near at hand, overlooked and almost forgotten. It 
was the steamer traffic between New York and 
Boston, and having once settled on this as the 
desired exhibit, it took the least possible time to 
settle on which line to show our visitors, for the 
Fall River is not only the oldest but it has the 
finest boats. As a result a pleasant party pro- 
ceeded to embark on the Puritan one evening and 
sail around New York up into the Sound and away 
to Fall River. 

The Fall River Line has no significance in its 
title relating to the City of Fall River, but takes 
this name simply because that port is the eastern 
terminus of the water route connected with the 
enterprise. The line itself is made up of 181 miles 
of water route—from New York to Fall River—and 
49 miles of railroad—the Old Colony; Railroad from 
Fall River to Boston—in all 230 miles of route, 
embracing in its direct ministrations the cities of 
New York, Newport, and Boston as terminal 
points. 

This line is one of the best known and most 
important transportation enterprises in the United 
States, or in the world in fact. The movement of 
both passengers and freighi, the former to the 
number of hundreds of thousands and the latter to 
the amount of upwards of 150,000,000 dols. in 
value per annum, are of themselves evidence to the 
truth of the statement. Its steamboats and rail- 
way trains have no superior upon any other line or 
route in the world; and, indeed, its vessels are cele- 
brated wherever human enterprise is known and 
appreciated as taking the lead in their departments 
of the transportation of the world, hence a sketch 
of the formation of this line, and the succession of 
its operations, shipbuilding, and acquirements from 
the first cannot fail to be of interest. 

The first establishment of steamboat facilities 
between New York and points having Boston as 





a terminus, did not take place in Fall River or New- 
port, but in connection with a river port far more 
insignificant than either of these, at least from 
any present standpoint. In 1827 an advertise- 
ment was first published setting forth that the 
steamer Marco aie would make regular trips 
between Dighton, Mass., and New York City, 
making stops at Fall River. The traveller whirl- 
ing through the comparatively insignificant Dighton 
villages, with their scattered dwellings and great 
strawberry farms spread out in view from the 
windows of the flying steamboat train, will find it 
hard to believe that this locality was originally 
chosen as the starting point of the greatest water 
transportation route between New York and 
Boston. But this was actually the case, and is it 
not very astonishing to learn that the enterprise 
proved a failure ? 

A year later, or in 1828, the steamer Hancock 
was purchased by the Fall River Iron Works Com- 
pany in Boston. The Hancock was designed to 
ply between Fall River and Providence, and was 
commanded by Captain Thomas Borden, a brother 
of Messrs. Richard and Jefferson Borden, the 
founders of the Fall River Line. The Hancock 
was of 98 tons register, and her dimensions were 
89 ft. long, 18 ft. beam, 16 ft. depth of hold—in 
short she was little more than a prophecy of what 
would be seen in those waters later—and a pro- 
phecy very little heeded by the short-sighted 
mortals of that period. 

In 1829 the steamers Babcock, Rushlight, and 
Wardsworth were employod in establishing trans- 
portation facilities between Fall River and various 
other neighbouring points, but the enterprise was 
not successful. In 1832 the steamer Hancock was 
replaced by the King Philip, built in New York by 
the Fall River Iron Works Company. The King 
Philip was 120 ft. long, 20 ft. beam, and 7} ft. 
depth of hold, and registered 169 tons. She was 
regarded as a marvellous advance in steamboat 
building, and attracted as much attention upon her 
first appearance as did the Bristol and Providence 
thirty-five years later. She, also, was commanded 
by Captain Thomas Borden. In 1845 the steamer 
Bradford Durfee was placed on the route, and the 
King Philip became a supplementary boat. 

The original organisation of the favourite through 
line of travel between New York and Boston, 
known as the ‘‘ Fall River Line,” was largely due 
to Richard Borden, of Fall River, by whom also 
the railroad between Fall River and Boston was 
projected and mainly constructed. Among other 
prominent business men who were interested and 
who aided in the last-named enterprise, were 
Andrew Robinson, Sen. (its first president), Hon. 
Nathl. B. Borden, and David Anthony Jefferson 
Borden, who was also most prominent inthe manage- 
ment, and united with his brother Richard in the 
organisation of the Steamboat Line. 

The first steamer of the Fall River Line, named 
the Eudora, was built and placed upon the route 
about the year 1845. She was commanded by 
Captain William Brown, a veteran still living in 
Fall River. In the spring of 1847, shortly after the 
completion of the Fall Diver Railroad, opening 
direct communication with Boston, the Bay State 
Steamboat Company was formed, with a capital of 
300,000 dols., and in the spring of that year the 
steamer Bay State, built expressly for the line, 
began service, her commander being Captain J. J. 
Comstock. Her length was 320 ft., and her mea- 
surement 1600 tons, a wonderful advance in Sound 
navigation. She was considered a fast boat in her 
day, making the run from New York to Fall River 
in nine hours and fifteen minutes, with a stop at 
Newport. 

And now the rapidly increasing business of the 
Fall River Line required the use of more steamers 
than had ever before been necessary, and the 
large boats Massachusetts and Rhode Island were 
chartered from the Stonington Line, until the 
Empire State could be completed. The Empire 
State was finished in 1848, and was commanded 
first by S. P. Marble, afterward by Captain 
William Brown. Her best time from port to port 
was nine hours and twenty minutes. The State of 
Maine was purchased by the company in 1850, 
and proved one of the best sea boats in the eastern 
waters, as well as Long Island Sound. She was 
commanded by Thos. G. Jewett. The steamers 
Governor, Senator, and Katahdin were chartered 
from time to time and used as winter boats. 

In 1854 the Metropolis was completed. Her 
dimensions were: Length, 350 ft.; beam, 82 ft.; 





depth of hold, 15 ft.; measurement, 2200 tons, 
The Metropolis was the fastest steamer the com- 
pany ever owned, making, in 1857, the run from 
Gull Light to Watch Hill in thirty-six minutes, 
from Watch Hill to Point Judith in fifty-nine 
minutes, and from New York to Fall River in 
eight hours and forty-two minutes, including the 
=~ at Newport. She was commanded by Captain 
William Brown. A peculiarity in her construction, 
noticeable at that time, was that she had no hog- 
frame. During the Gould administration of the 
Fall River Line business she was changed into a 
ferry boat, and for a time transported freight cars 
between New York and Sandy Hook in connection 
with the New Jersey Sound Railroad and was then 
retired at company quarters at Newport, where she 
remained for many years. She was finally sold to 
parties who bought her for the iron she contained, 
and was burned on a beach near Boston. In 1854 
the Metacomet was built in New York. Her 
dimensions were: Length, 170 ft.; beam, 26 ft.; 
and depth of hold, 9 ft. In the early days of the 
rebellion she was purchased by the United States 
Government, transformed into a gunboat and 
named the Pulaski; she finished her career by 
wrecking on the coast of Mexico. 

The Bay State Steamboat Company in the course 
of time passed under the control of the Boston, 
Newport, and New York Steamboat Company ; 
and the Old Colony Railroad Company having 
meantime extended its road from Fall River to 
Newport, that city (1864) was made the eastern 
terminus of the steamboat line. Another change, 
soon following, made the steamers the pro- 
perty of the Narragansett Steamship Company, 
then under the control of Messrs. Fisk and Gould, 
of New York; and the eastern terminus was 
re-established (1869) at Fall River, that port being 
evidently most convenient and available for ingress 
and egress. 

On July 4, 1865, the steamer Newport took her 
= in the line, and was commanded by Captain 

illiam Brown. In October of the same year the 
Old Colony began her service, and Captain Brown 
became her commander. Both boats were built in 
New York, and largely increased the facilities of 
the line. The Newport was 2151 tons measure- 
ment ; length, 361 ft. ; beam, 43 ft.; depth of 
hold, 14 ft.; indicated horse-power, 1999. The Old 
Colony was 1957 tons measurement; length, 
310 ft. ; beam, 42 ft. ; depth of hold, 14 ft. ; indi- 
cated horse-power, 1816. The Old Colony still 
retains a place in the line fleet as a reserve boat. 
The Newport was sold a few years since. 

In 1865 the company had built a freight boat 
(propeller) named the Fall River. After several 
years’ service in the line she was sold to New York 
parties. In 1866 the Albatross and United States 
(freight boats) were added to the line, and after 
doing good service were finally sold. These 
steamers were from 400 to 500 tons measurement. 
In 1872 the New Bedford and the Fitchburg 
freight boats were purchased, and these are in 
service at the present time. 

In 1867 were built the two renowned steamboats, 
the Bristol and the Providence, by William H. 
Webb, of New York. The Bristol was first com- 
manded by Captain Benjamin Brayton, the Provi- 
dence by Captain BenjaminSimmons. These were 
twin boats, each being 373 ft. in length, 83 ft. beam, 
and 3000 tons measurement. These steamers at 
the time of their finishing and for many years 
afterwards, exceeded all others of their class in 
magnitude, elegance of finish and furnishing, ap- 
pointments, appliances, &c., and they attained a 
world renowned reputation for comfort, speed, and 


safety. 

In 1874 this line again changed ownership, be- 
coming the property of the Old Colony Steamboat 
Company, and forming in connection with the Old 
Colony Railroad between Boston and Fall River, 
the Fall River Line as the same is known to-day— 
its route the safest, most comfortable, and most 
delightful known between the two great centres 
of New York and Boston. 

The Bristol and the Providence were the last 
of the wooden vessels built for this line for 
passenger transportation. Before more and larger 
steamboats were required for the uses of this 
line a great change had taken place in marine 
construction, iron and steel being substituted for 
wood in material, and other most important re- 
volutions taking place in features of design and 
workmanship. The precautions taken by the com- 
pany against fire and accident have always far 
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exceeded the requirements of national or State | inch. She has twelve boilers made of steel, having 
laws. In addition to all the modern appliances ‘a tensile strength of 62,000 lb. to the square inch. 
for life saving a crew of six men, well officered These boilers are in ‘‘ nests ” of three each, making 
and thoroughly drilled, are quartered on the upper four separate structures, developing in all 5500 
deck of each boat, their only duties being to | horse-power. The main shafts are 26 in. in dia- 
render service to life in peril. The crews of each | meter in the journals, the paddle-wheels are 41 ft. 


vessel of the line constitute also a fire brigade, in diameter, weighing 85 tons each without the 
frequently and thoroughly drilled and made ac- | 


shaft ; the walking beam weighs 33 tons, the 
quainted experimentally with the minutest details | cylinder 30 tons, bedplate 30 tons, and the con- 
of that service on board ship. Every steamboat 


denser 60 tons. ‘The strain on the centre pin of 
of the line is provided with thermostats, which | the walking beam is 625 tons. The entire steam 
in case of fire indicate its location, and hose and | machinery (with water in boilers) weighs 1363 tons. 
other appliances are so distributed as to flood | The hull is built on the longitudinal bracket 
every part of the vessel, if necessary, in the very system throughout, that is, she isa ship within a 


shortest time. The Bristol, the only boat ever | ship, and has 103 water-tight compartments ; 25 ft. 














matic regulator. The current is taken from the 
dynamos to the main deck by an Edison electric 
tube running vertically on the forward side of the 
mast to the ceiling of the main deck, and there 
dividing to each side of the boat; each branch 
then runs aft to the centre of the boat, whence al! 
run vertically to the ceiling of the gallery deck. 
Care has been taken throughout the whole wiring 
to provide such a system as to prevent the lights 
from being extinguished by any accident to the 
boat, and to that end the wiring has been divided 
into four sections on each deck, each of which is 
entirely independent of the others, and each is 
supplied with its own proper complement of safety 
appliances. 
































lost by the present company, was destroyed by fire 
on Sunday, December 30, 1888, while lying at her 
wharf in Newport. Her burning resulted from a 
singular combination of circumstances that have 
since been rendered impossible of recurrence. 

In 1882 the iron steamboat Pilgrim, the finest 
boat ever built up to that time, was launched from 
the shipyards of John Roach, at Chester, Pa. The 
Pilgrim was fitted with all latest improvements and 
appliances in machinery, &c., and her architecture, 
finish,§ decoration, and appointments were excel- 
lent in every respect. 

The dimensions of the Pilgrim are: Length on 
deck, 390 ft. ; on the 11 ft. load line, 375 ft. ; 


breadth of hull proper, 50 ft, ; breadth over guards, | 8} 


87 ft. 6in. ; depth of hold proper, 18 ft. 6in. ; depth 
from floor to top of dome, 60 ft. ; tonnage about 
3500 registered tons. Her motive power consists 
of a vertical beam engine, with a cylinder 110 in. 
in diameter, stroke of piston 14 ft., working under 


& maximum steam pressure of 50 Ib. to the square | separately, and are regulated by the Edison auto-|thus remained ever afterward. 




























































































DECK PLANS OF THE STEAMER ‘‘ PURITAN.” 


, 


from her stem is the water-tight collision bulkhead, 
50 ft. abaft the stem is another bulkhead, and 50 ft. 
forward of her stern is another bulkhead, all of 
iron. Her engines and boilers are inclosed in iron 
bulkheads, rendering it impossible for fire from 
boilers or kitchen to reach any other part of the 
boat. The Pilgrim has three iron masts 22 in. in 
diameter, and running up 26 ft. above the dome ; 
they are hollow, and serve as ventilators to the lower 
parts of the vessel. 

The electric plant on the Pilgrim is of the Edison 
type and comprises 912 lamps, one ‘‘ L” and two 
‘°K ” dynamos, with a capacity of 11,382 candle- 
power, and two Armington and Sims engines, one 
by 10 ‘‘B” engine, and one 93 by 12 “C” 
engine, belted direct’ to the dynamos, Steam is 
furnished by a special boiler of 150 horse-power, 
with 80 lb. pressure, and in case of necessity con- 
nections can be made with the main or donkey 
boilers. The dynamos can be used together or 


QUARTER DECK 


Or 
SMOKING ROOM 


LADIES, 
| i 


SALOON 


Beauty, safety, and speed are the requirements 
for the popular steam vessel. These elements were 
happily blended in the Pilgrim, which was early 
christened the ‘‘Iron Monarch of Long Island 
Sound.” The Pilgrim is a grand triumph of naval 
skill, both in design and elaboration. She repre- 
sents upwards of a million in money, and is a 
floating monument to the skill, enterprise, ability, 
and scientific attainments of the American me- 
chanic. 

Early in 1887 the company engaged, again in the 
John Roach yards, in constructing another steam- 
boat, which it was intended should surpass every 
ship of her class heretofore known to the world. 
This was the steamer Puritan, now famous wher- 
ever marine matters are heard of. The Puritan 
was launched in June, 1887. When the Bristol 
and the Providence were constructed they were 
named the Puritan and the Pilgrim, but upon 
changing ownerships their titles were changed, and 
But the owners 
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ENGINES OF THE STEAMER “ PURITAN.” 
CONSTRUCTED BY MESSRS, W. AND A. FLETCHER AND CO., ENGINEERS, NEW YORK. 
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63 ft. ; whole depth from base line to top of house 
over the engine, 70 ft. Her total displacement, 
ready for a trip, is 4150 tons, and her gross tonnage 
is 4650 tons. 

Like the Pilgrim, the Puritan has a double hull, 
which is divided into 59 water-tight compartments, 
namely, 52 between the hulls and 7 athwart-ship 
bulkheads. Her decks are of steel, wood covered. 
Her masts are of steel, and hollow, to serve as 
ventilators, and are 22 in. in diameter. Her 
paddle-wheels are encased in steel. 

The Puritan is 30 ft. longer, has 2 ft. more beam, 
is 3 ft. wider on the main deck, and is 3 ft. deeper 
in the hull than the Pilgrim, with the same dis- 
placement. Her model is of the conventional 
steamboat type, flat on the floor and wall-sided, 
with long, sharp, wedge-like ends. The excess of 
buoyancy that the Puritan has over the Pilgrim has 
been distributed in the model along the middle of 
the length, and though wider amidships than the 
Pilgrim, the Puritan’s angle of entrance—-or the 
obliquity of her bow—is finer than that of the 
Pilgrim. 

Her wheels are of steel, and are 35 ft. in dia- 

, meter outside the floats. The floats are feathering, 
— are 14 ft. long and 5 ft. wide, each float is of 
steel { in. thick, and weighs 2800 lb., without 
|rocking arms and brackets attached. The total 
| weight of each wheel is 100 tons, and the engine can 
| drive them at twenty-four revolutions per minute. 
| Her rudder is 14 ft. 6 in. fore and aft ; average 
height, 13 ft. ; whole length of stock, 18 ft. It is 
made of steel, filled with wood between the plates, 
and weighs nearly 30,000 lb. 

Of her machinery, boilers, &c., Messrs. W. and 
A. Fletcher and Co. (North River Iron Works) 
: : were the builders, and they were also the con- 
grim, and differs materially from that vessel in many | water line, 404 ft. ; width of hull, 52 ft. ; extreme | tractors for the building and completion of the ship 
features of importance. Her principal dimensions | breadth over guards, 91 ft. ; depth of hull amid-| in every part. 
are as fellows: Length over all, 420 ft. ; length onthe ships, 21 ft. 4 in. ; height of dome from base line,{ The Puritan has a compound, vertical beam, 
+ 
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surface-condensing engine (see page 66) of 7500 
horse-power. The high-pressure cylinder is 75 in. 
in diameter and 9 ft. stroke of piston. The low- 
pressure cylinder is 110 in. in diameter and 14 ft. 
stroke of piston. The surface condenser has 15,000 
square feet of cooling surface, and weighs 53 tons. 
The working beam of the Puritan, of which we give 
a view in Fig. 8, on page 67, is the largest ever 
made, being 34 ft. in length from centre to centre, 
17 ft. deep, and weighing 42 tons. The section 
of beam strap is 9} in. by 11} in., and the main 
centre is 19 in. in diameter in the bearing. The 
shafts are 27 in. in diameter in the main bearings, 
30 in. in the gunwale bearings, and are the largest 
ever made in this country. They weigh 40 tons 
each. The cranks weigh 9 tons each. The crank- 
pin bearing is 19 in. in diameter and 22 in. long. 

As is the case with the Pilgrim, the machinery 
of the Puritan is handled bya small supplementary 
engine. The gallows frame is of heavy steel plate, 
and by its angles easily supports the enormous 
working beam. 

The Puritan has eight steel boilers of the 
Redfield return tubular type, and the maximum 
working pressure is 110 lb. to the square 
inch. Six of these boilers are 18 ft. 1 in. 
in width, and 15 ft. 2 in. long; the other 
two are 10 ft. wide and 14 ft. long. Each of 
the wide boilers has two shells ; the narrow boilers 
have one each, 7 ft. 8 in. in diameter. The boilers 
contain 850 square feet of grate surface and 26,000 
square feet of heating surface. The products of 
combustion pass through two superheaters, 8 ft. 
10 in. inside diameter and 12 ft. 4 in. outside dia- 
meter, by 12 ft. high; thence into two smoke- 
stacks, the top of each being 101 ft. 1 in. from the 
keel. The stokehold is 78 ft. by 125 ft. There isa 
donkey boiler on the main deck for auxiliary pur- 
poses. The steam steering apparatus has an engine 
of two cylinders, each 24 in. in diameter, 18 in. 
stroke. 

There are two centrifugal circulating pumps, each 
capable of throwing 10,000 gallons per minute. 
Besides these there are three other large pumps, 
with a combined capacity of 2000 gallons per 
minute. Novel features are the three steam 
capstans, one forward and one on each quarter, 
used in docking the boat. Each capstan has a 
double-cylinder engine, each cylinder 12 in. in 
diameter and 14 in. stroke. The vessel has two 
Sturtevant blowers, furnishing fresh air for the 
fire-room, each delivering 50,000 ft. per minute. 
She burns about 120 tons of coal on the trip from 
New York to Fall River and back. ; 

Our view on page 63 gives a good idea of the 
general appearance of the vessel. The hurricane, 
or extreme upper deck, instead of being shut 
off from the use of patrons, is open for pas- 
sengers, and has a promenade entirely round 
its outer edge; this promenade furnishes a con- 
tinuous walk of upwards of 600 ft. There are six 
stairways additional to those found in other steam- 
boats of the line, from the main deck to the hurri- 
cane deck. On the saloon space there is a continuous 
promenade entirely around its area, outside the 
wheels. The outer promenade deck of the hurri- 
cane deck is 10 ft. wide and 42 ft. above the water 
line. From this deck the most magnificent out- 
looks are afforded upon the rapidly shifting and 
beautiful scenes extending for many miles around, 
while entering or leaving any harbour of the route. 

On page 64 we gave in Figs. 2 to 5 a series of deck 
plans. On the main deck the Puritan has an after 
cabin 82 ft. by 53 ft., with floor space 72 ft. by 24 ft. 
Still further aft is a ladies’ private cabin, 42 ft. by 
27 ft. The dimensions of the social hall, or quarter- 
deck, are 58 ft. by 24 ft. The usual oftice rooms, 
barber shop and toilet, small baggage and coat 
rooms, &c., are arranged on this deck in the most 
satisfactory manner. The freight deck contains 
about 80,000 cubic feet of space. 

The forward cabin of the saloon deck is 76 ft. by 
22 ft., and the main saloon is 128 ft. by 28 ft. in 
measurement. The deck-room forward, outside 
of the saloon, is 48 ft. by 32 ft., and the deck-room 
aft is 44 ft. by 40 ft. The saloon, or music-room, 
aft, on the gallery deck, is 64 ft. by 24 ft., and the 
deck-room outside is 48 ft. by 36 ft. The continuous 
promenade outside the paddle-boxes is afforded also 
on the gallery deck. 

The dining saloon is 108 ft. 4 in. in length, by 
30 ft. in width, and 12 ft. in height. The kitchen 
and pantry is 52 ft. long by 20 ft. wide. The 
dining-room shows no racks or fixtures running fore 
and aft amidships, as in other steamers of the line, 





but, instead, arched spaces at regular intervals on 
each side contain elaborately finizhed sideboards, 
the plan being two sections of berths (concealed), 
and then a sideboard archway, alternating for the 
entire length on both sides of the saloon. 

From stem to stern, and in every nook and corner 
of this ship, the electric wire is to be found. In 
all there are 12 miles of this wire, and including 
annunciators, fire-alarms, &c., there are 20 miles 
of wire on the ship, and 12,000 ft. of steam pipes. 
There are capacious gangways, grand and imposing 
staircases, heavy with brass and mahogany, lofty 
cornices and ceilings supported by tasteful pilasters, 
the tapering columns of which, in relief, flank ex- 
quisitely tinted panelling throughout the length of 
her grand and minor saloons. And over all this 
artistic work and exuberant colouring the incandes- 
cent electric light sheds its soft rays. Every con- 
venience known to civilisation, and which can con- 
tribute to the ease and comfort of the traveller, on 
land or when afloat, is included in the internal 
arrangements of this floating caravansary. The 
artistic and luxuriant sense of the beholder is also 
abundantly appealed to. 

(To be continued.) 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 2, 1891. 

THERE appears to be some probability of a disagree- 
ment among American steel railmakers on the question 
of price. All excepting three or four members of the 
Association have Re upon 30 dols. at mill as mini- 
mum, but the others prefer to remain out and cut 
as they have been doing for years. Another attempt 
will be made next week to establish harmony, and 
30 dols. as the inside price. One authority esti- 
mates that during last year 5775 miles of railroad 
were built in the United States ; another authority 
estimates that the mileage was 6080 miles. The 
highest mileage in any one year was 13,000 miles. 
The production of iron ore this year in the Lake 
Superior region was 8,500,000 tons. The iron trade is 
in excellent condition, and mills all over the country 
begin next week full time with about one month’s 
orders on books. Large contracts will be placed for 
steel rails and steel billets, provided the views of 
buyersand makers can be harmonised. Quotations for 
No. 1 foundry at New York are 17.50 dols.; No. 2, 
16.50 dols.; Southern No. 1, 17 dols.; No. 2, 16 
dols. Shipments of steel rails up to December 1, 
this last year, foot up 1,315,556 tons. Old rails are 
scarce and in active demand. The stocks of pig iron 
in possession of the Warrant Company 64,800 tons. 
There is one unsettling factor in the American iron 
market which should be kept in sight, namely, the 
possibility of a sudden expansion in demand. The 
financial depression has checked enterprise to a cer- 
tain extent ; that depression may suddenly disappear, 
and on the other hand it may be aggravated. It is 
necessary to keep in sight the possibility of financial 
legislation in order to form a safe opinion of the 
American iron market for 1891; radical legislation is 
threatened ; among the measures under consideration is 
one to purchase a large amount of silver now in stock, 
The stock of silver in New York has been creeping 
up, and is now about 7,000,000 oz.; besides 
4,000,000 oz. to 5,000,000 0z. in private hands. A 
great many new enterprises are now under considera- 
tion, mostly elevated railroads in cities, and railway 
terminal facilities. A good deal of railway building 
is likely to be undertaken if the financial sky is clear; 
there is a large amount of shipbuilding under con- 
sideration ; nearly all the railroad companies are in 
need of additional rolling stock, there are no stocks 
of iron in the country, mills and furnaces are working 
on contract. The small supplies at furnaces and in 
yards are no more than sufficient to keep business 
moving. Mills throughout the country are running 
along steadily. The steelmakers are crowded with 
work, and it is in this branch of the iron trade that 
the most encouragement is found, no depression in 
prices is likely to take place. Very few new orders 
are coming in just at this time, but an abundance of 
business will be secured during the first two months 
of the new year. <A large amount of structural iron 
will be wanted for a number of new enterprises now 
in the hands of engineering companies; there are 
schemes under ple. ses in this city for the con- 
struction of about 50 miles of clevated railroad, in- 
volving vast outlays of money. 





VESSELS AT BeRGEN.—The steamer fleet of Bergen, in 
Norway, has during the year 1890 been increased 
with twenty-four steamers of an aggregate tonnage of 
20,615 tons, and an aggregate value of 6,450,000 kr. 
Bergen has now altogether [79 steamers with an aggregate 
tonnage of 126,748 tons. At the end of 1890 there were 
in the course of building for Bergen account seventeen 
steamers with an aggregate tonnage of 19,728 tons, and 
value 4,750,000 kr. 





THE PARIS EXHIBITION DIPLOMAS. 
To THE Eprror or ENGINEERING. 

Str,—There is a slight inaccuracy in the Note you pub- 
lished last week with regard to the Paris Exhibition 
diplomas, which I think it well to ask you to correct. 
Diplomas are not given to all the exhibitors, but only to 
those to whom awards have been made. Each exhibitor 
who has been awarded a Grand Prix or a gold, silver, or 
bronze medal receives a diploma, together with a bronze 
commemorative medal. Those to whom honourable men- 
tion has been awarded receive a diploma only. 

I hope that by the time this letter is published all the 
diplomas for the industrial exhibitors will have been 
issued. Those for the Fine Art Section will follow imme- 
diately. The complimentary diplomas for members of 
the committee, jurors, contributors to the loan exhibition, 
&c., I do not expect to receive for some little time to 
come. I am, Sir, your obedient servant, 

H. T. Woop. 
Society of Arts, London, W.C., January 12, 1891. 


THE ‘*‘TEUTONIC.” 
To THE EviTor or ENGINEERING. 

S1r,—I must ask for a few lines in which to reply to 
**Engineer’s” letter in your yesterday’s issue. If you 
grant me this request I will not trouble you with a re- 
joinder to anything further he may say. His letter made 
me regret two things. First, that I had my humble name 
under initials, and so laid myself open to an insinuation 
which is absolutely unfounded, that I had a personal 
interest in this matter. This is absolutely unfounded. I 
have no interest in the White Star Line beyond that 
gratitude which any man must feel towards those under 
whose flag he has travelled many thousand miles, and at 
whose hands he has received such treatment as to make 
him desirous to see that, at least, they meet with common 
justice. Secondly, I am sorry that I wrote at all. Had 
{ known that Messrs. Ismay, Imrie, and Co., had pub- 
lished that simple statement that the log was correct, I 
would have emulated their dignified reserve and left their 
accusers to themselves. 

I will not reply to ‘‘Engineet’s” irrevelant statements 
regarding ab meeing capacity, because these have 
nothing to do with the point at issue. And as regards 
the eastward = he refers to, the official log is hardly 
responsible for the error of a Queenstown reporter, who 
mistook the time to the Fastnet for the full time. 

** Engineer” and I shall never agree. He starts on the 
assumption that those on board the Teutonic on her ‘‘dis- 
puted” voyage, were determined to state things incor- 
rectly, and that those on board the City of New York 
were equally determined to state things correctly, and 
that, furthermore, these latter were infallible. I say 
both acted bond fide, and both were liable to possible 
error. He, taking his line that those on board the 
Teutonic were almost intentionally wrong, assumes that 
the two vessels were at 1.40 p.m. and at midnight on 
August 9, near enough for the officers of the City of New 
York to distinguish the size of the other vessel, the 
number of her port-hole lights ee her port lights, as 
‘* Engineer ” ole them, of which she would only have 
one, I believe) and various other little details sufficient 
to enable them to identify absolutely the Teutonic. What 
— they noticed have never been produced. They may 

ave such evidence, but they have not told us what it is. 
If they were so close to the Teutonic, the Teutonic must 
surely have been ——. close to them. Then whydidn't 
the Teutonic sight the City of New York? That is where 
my argument ont the peculiar masts and funnels of the 
City of New York comes in, and ‘‘ Engineer’s” argument 
about lights, &c., only strengthensmine. Those on board 
the Teutonic were as well able to observe lights, size, &c., 
as those on board the City of New York, and they had 
the three funnels to aid them too, which those on board 
the City of New York had not. Besides, I will say this, 
if the City of New York and the Teutonic were in sight 
at 1.40 p.m., and again at — and were moving on 
practicatly — courses, as they must have been, they 
surely should have been in sight of one another all the 
time between those two times, unless indeed the 
weather was thick. If the weather was thick my 
point as to the difficulty of identifying a vessel ‘‘ three 
miles off at midnight ” is accentuated. But the City of 
New York’s log does not say that the two vessels were in 
sight all the time, and indeed leads us to suppose they 
were not. Therefore, I say, the vessel sighted at 1.40 2 
was not ‘‘ moving at the same speed as the City of New 
York,” as ‘‘ Engineer” assumes, but may have been an 
Anchor vessel, or one of many other lines going several 
knots slower, and the vessel sighted at midnight may 
have been another ship altogether, but of a similar de- 
scription, and not one moving at practically the same 
speed as the City of New York, or she would have been 
in sight again at daylight next day. which the City of 
New York’s log has never, so far as I have heard, alleged. 

As regards ** Engineer’s”” other point respecting what 
I may call ‘“‘terminal times,” I will answer him very 
shortly. I will not point out that signalmen may report 
a ship before or after she is absolutely abeam of this 
observatory, whilst a captain is likely to be very exact in 
fixing his time of taking his departure or arrival, nor will 
I point out that at 4.40 a.m. in August it might be dark 
in the latitude of New York, and the outside observer 
handicapped by the fact, nor will I try to reconcile con- 
flicting statements by pointing out that apparently 
different times may be identical if one is English and 
another Irish or American, but I will ask him a question 
and give him facts on which to base his reply. ill he 
rely on logs or on signalman’s reports? Hitherto logs 
have been accepted unquestioned, and the line he is cham- 
pioning has not lost by the practice. But he cannot 
accept theship’s log for his own side and refuse to do so 
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in the case of his rivals. He seems to desire to go in for 
the pleasant but objectionable practice of running with 
the en and hunting with the hounds. 
On referring to the Times mail news, I find that on her 
third outward voyage the City of New York left Queens- 
town at 8 p.m. on October 11, 1888, and reached New 
York at 10a.m. on the 18th, which allowing 4 hours 
22 minutes for difference in time makes her passage 
6 days 18 hours 22 minutes. Yet no one accused her 
captain of unfairness becuse her official log gave her 
passage as, I believe, 6 days 15 hours 37 minutes, nearly 
three hours less. Again, on the City of Paris’s second 
outward voyage she is reported in the Times as leaving 
Queenstown at 1.45 p.m. on May 2, 1889, and as reaching 
the other end of her course at 11 a.m., May 8, which 
made her passage 6 days 1 hour 37 minutes, yet when her 
arrival was officially stated at 8.15 a.m., and_her passage 
made 5 days 23 hours 7 minutes, no one disputed the 
bona fides of her officers. I will not multiply instances, 
two are enough. ; / 

Independent readers may judge of the comparative 
powers of the City of New York and the Teutonic by the 
fact that, although the former is a year older than the 
Teutonic, it was not till the present season that she began 
to show her paces. The future will prove the right. With 
many apologies for the length to which I ‘have been 
obliged to let this letter run, ; 

Iam, Sir, yours obediently, 
B. W. GuNsBURG. 
12, King’s Bench Walk, Temple, E.C., Jan. 10, 1891. 





THE VALUE OF ENGINEERS IN THE 
ROYAL NAVY. 
To THE Epitor OF ENGINEERING. 

Sir,—In a paper read not long ago, by a well-known 
admiral, at a certain Institution, a scheme was proposed 
for increasing the efficiency of the engine-room depart- 
ments in men-of-war. In this scheme it is laid down that 
‘Naval engineers, as they exist at present, should dis- 
appear,” their place being taken by lieutenants. To show 
the practicability of this it is stated that ‘“‘there is no 
reason whatever to suppose that if the executive 
officer devotes as much time to learn engineer’s work as 
he does to Jearn torpedo work, he would not be perfect 
competent to supervise the engine-room artificers ;” and, 
to show the advantage of such a change, it is further 
stated that “‘ the engine-room lieutenant would bring to 
the discharge of his supervising duties the habits, consti- 
tutional and acquired, of supervision and command which 
are known to be the characteristics of the class which he 
joined on first entering the service.” 

The term ‘‘supervision” here used has, presumably, 
the same meaning as “‘ having charge,” which is used by 
engineers. Before it falls to the lot of an engineer to 
“supervise” or become the ‘engineer in charge ” of the 
steam department of even the smallest gun vessel in the 
Navy, he has undergone a course of training and sea ex- 
perience extending over more than fifteen years; viz., 
five years’ training in an engineering factory, and some 
ten years’ service or more at sea in a subordinate cap.- 
city. The lieutenant spends about one year in learning 
torpedo work. In the proposed scheme, then, it must be 
assumed, either that for ‘“‘supervision” a knowledge of 
engineering is unnecessary, or that engineering is an 
extremely simple business which may be learned in one 

ear; or else that a ‘royal road to learning” has at 
Tength been discovered by means of which the lieutenant 
can acquire in one year the knowledge which it takes an 
engineer fifteen years to acquire. It seems most probable, 
however, that the propounder of the scheme had in his 
mind the great simplicity of engineers’ work. It may be ob- 
served in passing that, in the opinion of engineers, such a 
change as is here proposed, instead of adding to efficiency 
would have the opposite effect, and would prove cala- 
mitous even in ordinary times of peace ; while discipline 
would hardly be improved by the want of professional 
respect which would be felt towards such ‘‘ supervisors ” 
by their better qualified subordinates. * 

Comparatively recently the following fact was seriously 
laid os the members of a much more important In- 
stitution than the one above mentioned, to illustrate the 
simplicity of marine engineering—on loard a P. and O. 
steamer a lascar had been observed ‘‘ working an engine ;” 
he simply used a bottle of oil, and pulled a lever. The sub- 
ject under discussion on this occasion being the import- 
ance or otherwise of engineering and engineers in the 
Royal Navy, this illustration of the successful working of 
the deck winch speaks for itself. en 

That such views as to the littleness of engineering in 
the Navy are held and expressed by executive officers of 
high rank explains, to a great extent, the small value 
which is prt we to engineers by the Admiralty. It need 
hardly be pointed out that naval engineers view the 
matter in a different light, both with regard to their 
duties and to themselves. In asking for more pay they 
have rated the value of their services as at least equal to 
that of clerical work in the Navy, while some go so far as 
to think they should be rated even higher, and have 
hinted that if the engineers’ pay were made more nearly 
equal to that of doctors’, it would not then be exorbi- 
tantly high. The official reply to these requests for more 
pay is that there is an unlimited supply of engineers at 
the present rates of pay. 

An unlimited number of well-qualified engineers, willing 
to enter the Navy at the present rates of pay, might cer- 
tainly make it appear that naval engineers were over- 
rating their value. But how does this unlimited supply 
theory workout? A few months ago fifteen vacancies for 
engineers in the Royal Navy were extensively advertised. 
The examination was tponed from its original date to 
allow time for competitors to come freely forward—the 





unlimited supply ultimately furnished five candidates for 
these fifteen vacancies. A further attempt to obtain 
engineers will soon again be made, and it is expected 
that a larger number of candidates will then come for- 
ward, but on what this expectation is based is not clear, 
as no extra inducements in a money point of view will be 
held out. 

In connection with the preceding remarks, on the 
entry of engineers, the following ought to be known by 
intending candidates, viz., the difference between the 
conditions of service in private employ and those in the 
Royal Navy. In private employment, unless a special 
contract to the contrary is made, the employé can sever 
the connection with his employer on giving timely notice ; 
this is not so in the Navy, and the point has lately been 
brought into conspicuous notice. Prospective naval 
engineers might save themselves future disappointment 
if they first satisfied themselves as to how far the very act 
of joining the Navy involves a tacit contract of service for 
an indefinite period of time. 

Finally, the true explanation of the present situation 
lies in the fact that engineering in the Navy is in the 
hands of ‘‘ naval engineers as they exist at present.” The 
whole history of the subject, and the painful experieace 
of naval engineers, have made it an article of faith with 
them that, if such a change were possible, as is proposed 
in the scheme before mentioned, the present low estimate 
of value now attached to both engineers and their duties 
would immediately disappear, and, although the real 
value of the new ‘“‘superviser” might be no more, and 
might even be less, than that of the old one, yet the pay 
of the ‘‘ engine-room lieutenant ” would not be dependent 
on an hypothetical ‘‘ unlimited supply,” nor would the 
nature of his duties be gauged by a low oriental standard. 

am, Sir, your obedient servant, 





HEAVY ORDNANCE. 
To THE Eprror or ENGINEERING. 

Sir,—I trust there is no desire on my part to detract 
from the credit fairly due to Elswick for inaugurating 
the supply of heavy ordnance to our ships, but the effi- 
ciency of naval armaments is of such vital importance to 
those who may at any moment be called upon to defend 
the honour of our country, and to secure our food and 
other needful supplies, that I beg to state my belief, 
arising from havin jong watched the behaviour of 
monster ordnance, that the statement in regard to the 
damaged condition of the Sanspareil’s 110-ton gun is, at 
least, mainly correct. 

The letter addressed to the Times by one of Elswick’s 
administrative staff, seems to me to confirm this conclu- 
sion, for it states that ‘‘the expansions of the bore,” 
caused by firing only two rounds with reduced charges, 
were ‘‘due to the removal of the covering hoop,” that is, 
I imagine, to its splitting at the second discharge. 

The same hoop is, however, previously referred to by 
him as ‘‘this quite unimportant hoop that split after the 
second round,” but although this hoop is here said to be 
unimportant, its fracture is afterwards stated to have had 
the effect of increasing ‘‘ the expansions of the bore.” 

Was not thisadditional hoop intended to be a strengthen- 
ing hoop, and were not the guns which were thus fitted 
called ‘*strengthened ” guns ? and was not this hoop like- 
wise intended to have the further effect of lessening the 
tendency to droop at the muzzle, which, it was said, had 
occasioned one or more of the Victoria’s 110 guns to be 
exchanged for new ? 

If, as the officer of the Elswick staff affirmed with regard 
to the “‘covering hoop,” that ‘the jarring of firing 
caused it to split,” and that ‘‘the expansions of the bore 
(a few thousandths of an inch),” as he stated, were “‘ due 
to the removal of the covering hoop,” which was ‘put on 
with rather too much contraction,” what would the 
result of the heating and consequent expansion of the bore 
of our larger guns from the continuous discharges of close 
action ? 

Even were the construction of our heavy ordnance to 
be the very best, are not such monster weapons out of 
place on board ship? Granting, however, that these guns 
are a necessity, there is certainly no valid reason for the 
adoption of the plan of detaining their projectiles in the 
shot chamber, and thus throwing so violent a strain upon 
the breech-closing apparatus, as to lead to lengthened 
repairs and readjustments, after firing a few rounds at 
target practice. 

Our muzzle-loaders, although they have a far stronger 
and solid breech, were rifled with an increasing spiral, 
which commenced in a straight line for the avowed purpose 
of allowing the projectiles to move readily from their seat 
in the bore at the commencement of the burning of the 
powder charge ; but the projectiles of our newer long and 
weak-breeched ordnance (which fire much heavier charges) 
are actually ‘‘ held fast by means of their strong copper 
bands” until the pressure from the powder rises suffi- 
ciently to wedge them through the neck of the much 
smaller diameter of bore in a moment. 

The excessive, but needless, strain upon the metal of 
both guns and projectiles, caused by this barbarous plan 
of violently compressing the copper bands encircling the 
base of the latter so as to squeeze out their rotating pro- 
jections instead of shaping them in a rifling machine, and 
then driving these missiles along the numerous fine 


ves with their unbalanced front portion rubbing or 
sod along the bore, quickly destroys our breech- 
loading heavy ordnance, either by splitting their inner 


tubes or else by knocking off their muzzles. 
Comment upon an arrangement which thus rapidly ex- 
pands the bore of our guns, and also violently strains their 
reech-closing apparatus at every round, is needless ; but 
the fact of its endangering the lives of our sailors and the 
decks, if not the structure itself, of our warships is a suffi- 





cient reason for ridding our Navy of the present untrust- 
worthy monster ordnance. 
Iam Sir, your obedient servant, 
A PracticaL GUNNER. 





TYRE ROLLING MILLS. 
To THE EprTor or ENGINEERING. 

Srr,—In your issue of October 31, I notice a letter from 
Mr. Jackson respecting Mr. Munton’s tyre mill and 
process. In his letter  # seems to doubt the slitting 

ing done, and I wish toinform him that I have seen it 
done on Mr. Munton’s mill without any fin or ragged 
edges ; the formation of his rolls and cutters prevent all 
that. I may alsoinform Mr. Jackson that Mr. Munton 
can, and has, slitted from ingots forty tyre blooms in one 
hour, and can go on the same rate the day long, day after 
day, without the slightest sign of a fin or ragged 
edge. In finished tyre rolling I have seen Mr. Munton 
roll any width required without changing rolls, providing 
the sections are the same. Also I have seen him roll a 
tyre from a bloom 64in. wide and finish it 9} in. wide (to 
perfect section); I have also seen him put a 1200-Ib. bloom 
on the mill and roll it out to 5 ft. in diameter, he has then 
reversed the pressure and rolled it back to a bloom again 
in two minutes, then rolled it out again to the finished size 
all at one heat; he can also with his edging rolls, edgedown 
from any width down to any width, say from 12 in. or 
more to 34 in. or less if required, or spread out from 34 in. 
to 12in. or more during the operations of roliing a tyre at 
a single heat. I may also mention that during the visit 
of the Iron and Steel Institute to America some of the 
English members saw Mr. Munton’s mill slitting ingots, 
and in their presence slitted an ingot into three tyre 
blooms; the time occupied was under one minute from 
the time of putting the ingot on the mill to taking off the 
finished bloom ; they also saw him place on the mill a 
sinall plain tyre 36 in. in diameter without any flange, and 
at one heat he rolled it back 2 in., and in the process of 
rolling he produced a flange on the outside and a snip 
inside, the tyre was finished 34 in. in diameter. 1 thin 
this will show the importance and_ usefulness of his re- 
versing pressure and his edging rolls. Mr. Munton can 
and does control effectually his numerous rolls, and he has 
no fins or ragged edges to contend with, and his four 
guide and rounding rolls are under such perfect control 
that they open with the expansion of the tyre as it is 
being rolled, and keep inclose contact with the outer face 
of the tyre, and they travel so truly that when the tyre is 
taken off the mill it is found to be perfectly Besa A 
set of rolls for this mill will wear twice as long as the rolls 
on any other mill yet made. 

Tam, yours faithfully, 
S. Hicerns. 

Badsley Grove, Rotherham, January 7, 1891. 





Tue Sanirary InstrTuTE.—A course of sixteen lectures 
for sanitary officers will be delivered at 8 p.m. on Tuesday 
and Friday evenings, at the Sanitary Institute, 744, Mar- 
garet-street, Regent-street, W., during the months of 
February and March, The lectures will be a continuation 
of the previous courses of lectures. The following is a 
complete list of the lectures: Friday, January 30th.—1. 
Ventilation m and Lighting, by Sir Douglas 
Galton, K C.B., D.C.L., LL.D., F.R.S. eden. Feb- 
ruary 3rd.—2. Principles of Calculating Areas, Cubic 
Space, &c.; Interpretation of Plans and Sections to Scale, 
by Mr. H. Law, M. Inst. C.E. Friday, February 6th.— 
3. Water Supply, Drinking Water, Pollution of Water, 
by Dr. Louis Parkes, D.P.H. Lond. Monday, Februar 
9th.—4. Drainage, by Professor H. Robinson, M. Inst. C.K. 
Friday, February 13th.—5. Sanitary Building Construc- 
tion. ‘Tuesday, February 17th.--6. Sanitary Appliances, 
by Professor W. H. Corfield, M.A., M D. Oxon., Med. 
Officer of Health, St. George’s Hanover-square. Friday, 
February 20th.—7. Details of Plumbers’ Work, by Mr. 
J. Wright Clarke. Tuesday, February 24th.—8. Scaveng- 
ing, Disposal of Refuse and Sewage, by Mr. Charles 
Jones, Assoc. M. Inst. C.E., engineer surveyor to Ealing 
Local Board. Friday, February 27th.—9. Infectious 
Diseases and Methods of Disinfection, by Mr. Shirley 
¥F. Murphy, M.R.C.S., Medical Officer of Health for the 
county of London. Tuesday, March 3rd.—10. General 
Powers and Duties of Inspectors of Nuisances, by Mr. 
J. F. J. Sykes, M.B., B.Sc., D.P.H., Medical Officer of 
Health, St. Pancras. Friday, March 6.-—11. Objects 
and Methods of Inspection, by Mr. J. F. J. Sykes, M.B., 
B.Se., D.P.H., Medical Officer of Health, St. Pancras. 
Tuesday, March 10th.—12. Nature of Nuisances, includ- 
ing Nuisances the Abatement of which is difficult, by 
Mr. J. F. J. Sykes, M.B., B.Sc., D.P.H., Medical 
Officer of Health, St. Pancras. Friday, March 13th.— 
13. Diseases of Animals in relation to Meat Supply; 
Characteristics of Vegetables, Fish, &c., unfit for 


Food, by Mr. A. nter Bl th, Barrister-at-Law, 
M.R.C.S., Medical Officer of Health for St. Mary- 
lebone. Tuesday, March 17th.—14. Trade Nuisances, 


by Professor A. Bostock Hill, M.D., S.Se. C. Camb., 
F.1.C. Friday, March 20th.—15. Sanitary Law. Eng- 
lish, Scotch, and Irish; General Enactments; Public 
Health Act, 1875; Model Bye-Laws, &c., by Mr. A. 
Wynter Blyth, Barrister-at-Law, M.R.C.S., Medical 
Officer of Health for St. Marylebone. Tuesday, March 
24th.—16. Sanitary Laws and lations Governing the 
Metropolis, by Mr. A Wynter Blyth, Barrister-at-Law, 
M.R.C.S., Medical Officer of Health for St. Marylebone. 
A fee of 1/, 1s. for the course will be charged to cover ex- 
penses, but inspectors and surveyors holding office, and 
candidates for the examinations of the Institute, will be 
admitted at half fees, and students attending the course 
will be ene free admission to the museum and library 
during February and March. Further information can 
be obtained from the secretary at the Institute. 
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STEAM CRANE EXCAVATOR. 
ENGINEERS, 


MESSRS, J. H. WILSON AND CO., 


LIVERPOOL. 





On the present and opposite pages we illustrate a , following figures of work done and expenses for a day in sheltered places where the Commissioners’ steam 


steam crane excavator constructed by Messrs. John H. 
Wilson and Co., of the Bankhall Engine Works, Sand- 
hills, Liverpool, and largely employed on the Man- 
chester Ship Canal, where it has nae good work both 
in hard and in soft materials, The machine consists of 
an ordinary 10-ton locomotive crane, with an excavator 
attached to the jib as shown in our engravings, the 
whole being carried on a steel truck fitted with wheels 
to run on the standard 4 ft. 84 in. gauge, and with 
four additional wheels on the same axle, to run ona 
7 ft. gauge packing rail when lifting the heaviest 
loads. The engines have two cylinders 8 in. in dia- 
meter by 12 in. stroke, and are fitted with link re- 
versing gear. These cylinders work all the various 
motions of the crane by bevel gears in the usual way. 
The boiler is4 ft. 6 in. in diameter by 10 ft. high, de- 
signed for a working pressure of 80 1b, per square inch. 
The excavator has a bucket with a capacity of 14 cubic 
yards. The principal feature of this excavator is the 
method by which the bucket is fed up to its work. | 
This is done by a special steam cylinder, which is 
bolted to the arms carrying the bucket, and by means 
of which the bucket can be moved in or out a dis- 
tance of 2 ft. as desired. In making a cut, the bucket 
is first lowered to the bottom of the cutting, and then 
fed up to its work by the steam cylinder mentioned, 
the valves of which are controlled from the footplate | 
of the machine. The lifting gear is then applied and ' 
the bucket is swept up the face of the cutting by | 
means of the lifting gear. Should an obstruction be | 
met, the bucket can be drawn back by the steam 
cylinder till it clears the obstruction. In practice, 
entire cuttings up to 20 ft. deep and 40ft. wide, have 
been worked by these machines, the output varying, 
so the makers state, from 200 to 300 wagons, of 4 
cubic yards each, per day of eleven hours. 

With a B sized machine, working a stiff clay with 
pockets of sand, the makers have supplied us with the | 


of cleven hours : 


£s. d. 
Wages of ganger, 10 hours at at ae ae! 
‘. driver, 11 hours at 74d. 0 6 104 
mm fireman, 11 hours at3d._... 0 2 9 
*< catchman, 10 hours at 4fd.... 0 3 114 
we two platelayers, 20 hours at 
. ee Me ns 5h 8 4 
95 eight navvies attending to 
roads and wagons and clear- 
ing up, 80 hours at 47d. ... 111 8 
Coal used in 11 hours __... xi 010 0 
Oil, waste, tallow, &c. 020 
Total 312 0 


These figures include the time lost in starting in the 
morning and stopping in the evening. The quantity 
of excavation taken out was 880 cubic yards. This 
would make the cost for excavating and delivering 
into wagons a fraction under Id, per cubic yard. 

The total weight of the machine is 35 tons. 





DREDGING PLANT AT RIVER WESER 
IMPROVEMENT WORKS. 

WE publish on our two-page plate several illustra- 
tions of one of three new dredgers with forwarding 
apparatus, built by the Werf-Conrad Shipbuilding 
and Engineering Company, of Haarlem, Holland, to 
the order of the Commissioners for the Regulation of 
the Lower Weser at Bremen. In November last the 
Commission for the Weser Regulation Works invited 
tenders for the supply of a number of dredgers and 
other machinery, capable of raising 270 tons of 
material per hour, and of delivering the same at a dis- 
tance of 1680 ft., and at a maximum height of 13 ft. 
above water level. This work had to be done either 
in the open river, where a strong tide is running, or 


| barges enter and deposit their cargoes to be lifted 
again by the dredger and pumped ashore. According 
to the conditions, means had to be provided to keep 
all stones, pieces of wood, and refuse substances, clear 
of the pumps, the dredgers and pumping apparatus 
having to work in all kinds of soil and under all cir- 
cumstances. The coal consumption per hour was 
limited to 800 lb. per hour. The Werf-Conrad Com- 
pany, having obtained the order for this plant in an 
open competition, has now constructed three sets of 
these dredgers. As will be seen from the illustration 
|the whole apparatus consists of two different and 
jindependent machines, the one being an ordinary 
bucket dredger (Figs. 1, 2, and 3), delivering into 
another vessel on board of which the forwarding appa- 
ratus is fitted (Figs. 4, 5, and 6). 

The dredger is of the following principal dimen- 
sions: Length of hull, 110 ft.; breadth of hull, 20 ft.; 
depth of hull, 8 ft. 6 in. ; and it is capable of dredging 
any depth up to 23 ft. below the water line. The 
capacity of buckets is 104 cubic feet, and indicated 
horse-power of the engines 90. The engines area pair 
of horizontal compound surface-condensing engines, 
fed by a multitubular boiler, which also supplies the 
necessary steam for the four side winches and a ladder 
winch placed on deck. The fore and after anchors are 
attached to steel hawsers, worked by a crab-winch 
driven by the main engines. Each of the two barrels 
of this crab-winch may be worked independently, in 
order that the one drum may pay out with the same 
speed with which the second drum is hauling in. 

he side chains are led through vertical hawse pipes 
to the vessel’s bottom ; the winches for working these 
chains have two cylinders and link motion, the gear- 
ing being arranged so as to obtain a hauling power of 
3 tons at aspeed of 7 ft. per minute. The buckets are 
of soft steel plates and provided with strong steel hoops 
at their cutting edge. The links are of malleable iron, 
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STEAM CRANE EXCAVATOR. 
MESSRS. J. H. WILSON AND CO., ENGINEERS, LIVERPOOL. 
(For Description, see opposite Page.) 


CONSTRUCTED BY 


cut from flat bars6 in. by lin. They have steel pins 
2 in. in diameter of special hard steel, working in steel 
bushes. There are two links rivetted to the sides of 
each bucket, and two intermediate links between 
each pair of buckets. There are two shoots, one on 
each side of the dredger’s deck as usual. 

The chief characteristic in this type of dredger is 
the lightness of its working parts. The makers, as a 
result of long experience, state that these lighter parts 
stand as long as the heavier ones. Their simplicity 
makes them cheaper in first cost, and there is economy 
in repairing and in renewing of the bolts and 
bushes. 

The forwarding apparatus is of the following dimen- 
sions: Length, 82ft.; width, 22 ft. 4in.; depth, 
11 ft. 6 in.; horse-power, 325. It is shown in 
longitudinal and _ cross-section, and also in plan 
(Figs. 4 to 6), There is a plate-iron receiver, pro- 
jecting from the vessel’s side, to receive the shoot 
of the dredger, and it gradually tapers into the 
suction pipe of a large centrifugal pump. 

In the outboard part of this receiver a grating is 
fitted in a slightly inclined position ; and sand, mud, 
and all soil that may be readily divided or mixed with 
water, passes through to the lower part of the re- 
ceiver and through the vessel’s side to the suction 
chamber of the centrifugal pump. The stiffer kinds of 
clay, bits of wood, stones, and all harder material, 
remain on the first grating, and being pushed onward, 
are taken by a drum, formed by two cast-iron side 
pieces in which rectangular bars of wrought-iron are 
placed along the circumference. There is a movable 
screen, properly weighted, hanging before this drum, 
so that the hard material is ground between the 
staves of the drum and the plate screen, while stones, 
&c., find their way on to the second grating by push- 
ing the screen aside. An auxiliary pumping engine 
delivers a large quantity of water on the top of the 
drum, where it is divided into three distinct jets, one 
cleaning the outer grating, the second jet playing on 
the drum, the third washing the stones, &c., on the 
second grating, and forcing all softer material through 
the openings between the grate bars. Thus all the 
material raised by the bucket dredger is mixed witha 
given quantity of water and prepared to be taken by 







































































| the main centrifugal pump for pumpingashore, There | of 200 tons each. Fourteen of these were filled in the 
|is no possibility of losing material from the receiver. | course of the day, and the time required for filling each 
It must either pass through the main pump or flow | barge, together with the total number of revolutions of 
over on the deck, through the hatch fitted on top of the | top tumbler shaft, Tr observed and noted. On 
| lower grating for taking away the refuse material. the two next days the dredger worked combined with 
The main centrifugal pump is driven through | the pumping apparatus for eight hours on each day. 
| intermediate gearing of toothed wheels by a vertical | The number of revolutions of the tumbler shaft were 
| compound surface-condensing engine. The auxiliary | noted ason the previous day, and the contentsof buckets 
pump has a steam motor of the same type, connected | ascertained to be of at least the same quantity. More. 
with the main condenser when running regularly but | over, each fifth bucket was measured, and its contents 
delivering the waste steam into the atmosphere at | calculated with accuracy. One bucket was filled with 
| Starting. The large pump is made in halves, and| water and weighed, and .53 cubic feet of water 
with removable side covers, these latter being lined | abstracted, and the water level taken. This was re- 
| with steel facing plates. Free access to the interior is | peated until the bucket was empty, and in this way 
provided by proper manholes and handholes. All bear- | its capacity was accurately ascertained. This opera- 
ings of the pump and drum shafts, the glands of these | tion was repeated for various positions of the ladder as 
| shafts, and also the rotating coupling for the delivery | the level of the sand in the buckets varied with the 
pipes at the vessel’s sides, are provided with jets of | varying depths, owing to the strong tide washing the 
water under pressure to keep them clear from sand and | material out. By counting the number of buckets and 
other fine material. Thisdevice has proved itself of great | checking their contents by measurement, it was stated 
value. A shaft, working continually at the bottom of | that as an average of sixteen hours, the quantity raised 
the river, at the end of the suction pipe of a suction | per hour and pumped through the full length of pipes 
dredger furnished by the same firm to the same works, | (viz., 1680 ft. ) amounted to 347 tons of heavysand, mixed 
has been found without any wear, and the brasses in | with clay and finer sorts of sandy soil. The output was 
which it worked in perfect condition, after a period of | not always the same,owing to the varying circumstances 
six months’ day and night work. The delivery | -—the irregularity of the river bed, the rise and fall of 
pipes are carried partly on iron cylindrical floats and the water, &c.—so that a certain number of buckets 
partly laid out on the land. They are of 20 in. diameter | were only partly filled in some instances. During a 
jand iin. thick. The joints of the floating pipes, | period of ebb, however, with a constantly increasing 
| which are in about 20 ft. lengths, are made of leather | height of delivery, the apparatus dealt, during three 
| with a steel weft netting all around them to take the | consecutive hours,with a quantity of 432 tons per hour, 
| strains due to the internal pressure, at the same time | proving that the actual amount of work that could be 
| leaving the joint perfectly flexible. A pressure gauge | done by the machines is about 50 per cent. in excess to 
is fitted on the first pipe near the vessel, and it is | that specified. The average coal consumption durin 
found in practice that it is only necessary to keep this | the sixteen hours’ trial was only 774 lb. per hour, o 
| gauge in view to secure a proper working of the whole | which the dredger burnt 1521b. It is to be observed 
apparatus. When the pressure shows a tendency that the actual results grew better on each following 
to rise in excess of 2} atmospheres, all that is wanted | day, which is to be explained by the fact that gradually 
is to lower the speed of the side motion of the dredger | the dredger got into a more regular work, and could 
| for about one minute, after which time the pressure de- | keep the buckets well filled, as will be seen from 
| creases again to its normal amount, in this case equal | the table of contents of buckets. The results 
to a column of water 62 ft. 5 in. high. | obtained, being controlled by the officials of the Bre- 
The trials were on the River Weser, near the port of |men State, are authentic and are favourable to the 
Brake. On the first day the dredger worked for eight | stem, invented and carried out by the Werf-Conrad 
| consecutive hours in filling barges of a capacity; Company in a thoroughly practical manner, The 
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engines ran smoothly all the time of the trials, and!crete as already described in connection with our 


steam was easily kept at full pressure. The coal used 
during these trials was supplied by the ‘‘ Zeche Hol- 
land.” Complete details are given in the accompany- 
ing Tables. 
Bucket-Dredyer No. 1 for the Lower Weser Regulation 
Works. Trial July 5, 1890. 

















| | 
Number of 
Numberof 5 Average mh 
| Time in | Buckets | BUcket® Contents Cubic 
No. | a used in 3 |Yards per 

| Minutes. per Filling a (Of Buckets. | “Hour 
| Minute. pwnd Cubic Feet. | ‘j 

1 | 41 13. | 532 | 6.64 | 191 

3 | 37 13.2 490 | 7.20 ; 212 
8 | 8g 16.4 | 508 | 6.96 252 4 
a 35 15.7 | 652 | 6.36 223.6 
5 | 33 15.4 503 | 6.96 237.7 
6 | 31 16.3 | 506 | 6.96 253 0 
7 81 15.6 484 | 7.27 253 0 
8 | 36 15.8 | 563 | 6.22 217.7 
9 36 12.4 | 446 | 7.91 217.7 
10 | 33 125) =| 414 8.51 237.3 
ll 34 12.3 420 8.40 230.1 
12 31 12.4 3-4 9.18 753.0 
13 | 34 11.9 406 8.69 2301 
14 | 32 12.3 394 8.97 | 245 2 

Filled fourteen barges containing each --130 cub, yds, 

Average number of buckets per minute on 13.9 

» contents a a in 7.51 cub. ft. 


»» Output per hour .. “931.4 cub. yds. 


Number of Buckets, 





Material Dredged. 

















Dredging 
Depth. oe Bee ee tt ree ea eres < 
July 16. July 17. | July 16. | July 17. 
ft. ft. | cubic yards cubic yards 
10.8 to 15.4 1825 | 1695 | 500.6 524.0 
16.4 ft, 480} 265 133.6 | 868 
17.4 to 19.0 2160 | 1500 | 625.5 | 613.1 
19.7 ,, 20.7 2180 3250 | 611.6 | 1117.6 
349 376 | 0 | 0 water 
H 6994 7086 1871.3 2241.5 
Total time of working July 16... 8 hrs. 9 min. 
” ” ” 17 8 ” 8 ” 
Cubic yards per hour ,, 16 ue 229.6 
” ” »» 17 oe 275.6 
Coal consumption = 18 827 lb. per hour 
” ” ” 17 oe 880 ,, ” 





THE MANCHESTER SHIP CANAL. 

In continuation of our series of illustrations of the 
works being carried on with so much despatch in 
connection with the Manchester Ship Canal, we pub- 
lish on page 74 two views of the Manchester and Salford 
Docks. Fig. 4shows the River Irwell close to where the 
old Trafford-road is carried over both the river and the 
Bridgewater Canal, which on a higher level is seen 
upon the right. Manchester lies straight in front, 
Salford somewhat to the left. 

The whole bed of the Irwell will here be absorbed 
by the Ship Canal, and as it was found next to im- 
possible to cut a temporary channel for passing the 
river and flood water down, recourse was had to a 
division of the watercourse during the construction 
of the docks and quay walls. About one-third of the 
river was therefore dammed off by a puddle clay dam, 
which is shown in our view—the space thus cut off 
being divided into sections by means of cross-dams. 
From these sections the water was then pumped out 
and the river bed excavated down to the level of the 
bottom of the Ship Canal and docks. To the right 
the dock walls and quay walls were built and soon 
raised to above high-water level. As soon as these 
walls have been completed, a dam will be placed across 
the upper end and the waters of the Irwell turned 
into this newly made channel, while the space to the 
left of the dividing puddle clay dam will be excavated 
in the same manner, and the quay walls on the left 
side, in front of the works and warehouses, will be con- 
structed, 

Those Samanintet with Manchester some years ago 
would hardly recognise the site, which now offers 
nothing more exciting than masses of concrete and 
masonry, and excavations of considerable depth, as 
that of the old Pomona Gardens, of which the glory is 
indeed departed—for not a vestige is left upon which 
the most fertile imagination odall construct a scene of 
revelry or the image of a lover’s walk. During the 
great floods of November the whole immense area 
occupied by the Manchester Docks was flooded,* but 
with characteristic energy and ability the Ship Canal 
authorities grappled with the difficulty, and within a 
little more than two weeks from the date of the inun- 
dation, most of the spaces were pumped out, and the 
work of excavation and of construction of quay walls 
in full swing again. 

Our illustration, Fig. 6, shows the largest of the 
three docks at Salford. The excavation is completed 
to formation level, giving 26 ft. below fender course, 
the top of the dock wall, as seen further forward, 
where the granite coping is laid, being some 8 ft. 
higher. The walls are carried up in layers of con- 


illustration of the Eastham Locks.* Between the fen- 
der course and the coping the walls are built in brick 
and faced with hard blue bricks. Immediately behind 
the face wall is a covered way, or culvert, in which 
are laid gas-pipes, electric wires, and hydraulic pipes for 
supplying capstans and for many other purposes. The 
dock is about 100 yards in width, and the right-hand 
quay wall some 1800 ft. inlength inastraight line. At 
the far end it turns away to the right, and is continued 
for about half a mile longer, at which point it termi- 
nates with the entrance to the Modewheel Locks. The 
left wall is about 1400 ft. in length, and it will thus 
be seen that provision is made for a large amount of 
traffic. The total area of water space in the Man- 
chester and Salford Docks is some 114 acres, the 
length of quays 54 miles, and the area of quay space 
152 acres. 

Our illustrations in this and the preceding articles 
are from photographs by Mr. J. Garside, Manchester. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Thursday’s market was 
characterised by a quiet but firm tone, and the quotations 
for warrant iron seemed to show an upward inclination. 
The prospect of an early termination of the railway dis- 
pute was not without effect on the market, and the 
announcement that the Bank rate had been reduced also 
had a slightly improving effect. For a time dealers on 
the spot side were in strong evidence, and they helped to 
raise the cash price of Scotch iron to 46s. 114d., but 
before the close the tone was quieter, 46s. 84d. per ton 
being accepted. No business was done except in 
Scotch iron. The closing settlement prices were—Scotch 
iron, 46s. 74d. per ton; Cleveland, 42s.; hematite iron, 
53s. 83d. per ton. There was continued firmness in the 
market on Friday, and warrant iron was in fairly good 
demand. Again the only business done was in Scotch. 
Owing to some covering by persons on the short side, the 
cash quotation was gradually stiffened up to 47s. 1d. 
od ton. The settlement prices at the close were— 

tch iron, 47s. per ton ; Cleveland, 42s.; hematite iron, 
53s. per ton. It will thus be seen that the difference in 
the prices of Scotch and Cleveland iron was 5s. in favour of 
the latter, a cireumstance tending to the disadvantage of 
the native commodity. Firmness was again the rule in the 
iron market on Monday. Trade reports showed that there 
was very considerable interruption to business on account 
of the railway strike, and that the shipments of pig iron 
had been materially affected by it. Rumours were afloat 
to the effect that there would likely be a large reduction in 
the make of iron in America over the labour troubles 
there, and that dear coal was likely to keep the iron works 
idle for some time longer. They have now been closed for 
fully three months. Scotch iron warrants were extremely 
scarce on Monday, so much so that the rate for carrying 
over practically went off, and those who had to cover 
forced up prices. Scotch iron touched 47s. 114d. per 
ton, but 14d. of the gain was lost, leaving the 
advance from Friday at 9d. per ton. Cleveland and 
hematite iron rose, respectively, 9d. and 8d. per ton, and 
the settlement prices at the close were—NScotch iron, 
47s. 9d. per ton; Cleveland, 42s. 104d. ; hematite iron, 
54s. per ton. There was a strong feeling in the pig-iron 
market yesterday forenoon, and business in warrant iron 
opened with a further advance. However, the ‘‘ bears,” 
who have been covering of late, had a set on the market, 
and succeeded in pressing down prices. The market was 
irregular if not even erratic in its course during the day. 
As the result of the action of the ‘‘ bears” the price, which 
rapidly rose to 48s. 14d. per ton, suffered a sharp relapse to 
47s. 74d., the requirements of the hour having evidently 
been satisfied by the tirst purchases, and at the afternoon 
market 47s. 04d. per ton was touched, the decline from the 
top being 1s. 1d. per ton. Cleveland and hematite iron were 
neglected, and the latter was weak, being offered down 
to 58s. cash, a drop of 1s. 3d. from the mage | day. 
The closing settlement prices were—Scotch iron, 47s. per 
ton; Cleveland, 42s.; hematite iron, 52s. 104d. per ton. 
A fair amount of business in Scotch warrants took place 
in the iron market this forenoon, the price beginning 
rather lower than yesterday’s reduced prices. Subse- 
quently there was some improvement, and in the end an 
advance of 2d. per ton was made. No business was re- 
corded in Cleveland or hematite iron. The afternoon 
market was strong, with business done in Scotch warrants 
at an advance of 34d. per ton, and in hematite iron at an 
advance of 34d. per ton over the closing prices of the fore- 
noon. On the day Scotch warrants were up 54d. per ton. 
The settlement prices at the close were—Scotch iron, 
47s. 6d. per ton; Cleveland, 42s. 3d.; hematite iron, 
53s. 3d. per ton. Last week’s shipments of pig iron from 
all Scotch ports amounted to 3986 tons, as compared with 
8238 tons in the corresponding week of last year. They 
included 290 tons for the United States, 100 tons for 
South America, 100 tons for Australia, 1250 tons for 
Italy, 167 tons for Spain and Portugal, smaller quanti- 
ties for other countries, and 2029 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores yesterday afternoon stood at 578,654 tons, 
against 584,751 tons yesterday week, thus showing a de- 
crease for the week amounting to 6097 tons. 

Scotch Railway Traffic Returns.—The Scotch railway 
traffic returns for last week, which are — to-day, 
look comparatively satisfactory ; the decreases, though 
heavy, are less than in some directions were expected. 
But they are still serious, and besides they compare with 





* See ENGINEERING, vol. 1, page 633, 





* See ENGINEERING, vol. 1., page 748. 





a week last year when, on account of the holidays having 
ended, the takes from passengers were very light. Cale- 
donian is down 11,315/. on the week, the whole loss being 
in goods and minerals; North British is back 15,952J. ; 
while Glasgow and South-Western is 423/. to the good, 
owing to increased passenger earnings. Over the three 
weeks the gross losses on the three lines have been : 





£ 
Caledonian... ane oe 29,319 
North British ee ie re 54,833 
Glasgow and South-Western ... 10,806 
Total... 94,958 


Puin'ts ani Ods used at the Forth Bridye.—As some 
curiosity has been expressed as to the quantity of paints 
and oils used at the Forth Bridge during its construction, 
Messrs. Craig and Ross, of Glasgow, who held the con- 
tract for them, have made up a statement of the amount 
actually supplied. The quantities of the several com- 
modities are thus shown : 


Machinery and illuminating oils 980,072 gals. 
Paint oils ... net a ea 35,527 ,,; 
Paint ae ae ... 250 tons 


It is computed that the ae used would have sufficed to 
cover 1100 acres, or nearly two square miles of surface. 


Royal Scottish Society of Arts.—An ordinary meeting of 
this Society was held on Monday night, Mr. W. B. 
Blackie presiding. Reference was made at the com- 
mencement of the meeting to the death of Dr. Edward 
Sang, who had been a member of the Society since the 
year 1838, and had contributed no fewer than sixty com- 
munications to the Society’s Transactions. For many 
years also he was the secretary of the Society. Papers 
were read by Dr. W. G. Black on “‘ A Visit to the Mining 
Exhibition at the Crystal Palace ;” by Dr. Milne Murray, 
on * An Electrical Bench for rend Research ;” 
at bd Mr. J. W. Baird on “Patent Silent Carriage 
eels.” 


Price of Steel Plates.—Steel ship-plates were sold in 
Glasgow yesterday at 6/. 10s. per ton, less 5 per cent., so 
that prices are rapidly getting down to the lowest points 
ever recorded. The competition offered from England is 
becoming keener and keener. 


Institution of Enginecrs and Shipbuilders in Scotland. 
—The third meeting of the session of the Graduate Sec- 
tion of the Institution of Engineers and Shipbuilders in 
Scotland was he'd last night in the rooms of the Institu- 
tion, Mr. John Sharp, president, inthe chair. A paper 
on ‘* Modern Workshop Practice” wasread by Mr. Charles 
Lang. The paper was illustrated by drawings and 
samples of different tools for labour-saving and turning out 
high-class work. Aninteresting discussion followed, which 
will be resumed at the next meeting. One of the speakers, 
by way of enforcing the desirability of having system 
observed in engine and boiler shops, mentioned that last 
year the Central Marine Engineering Works, Hartlepool 
(Sir William Gray’s), come out finished engines for no 
fewer than thirty vessels, and eighty-three boilers. Al- 
though himself a Clyde man, he unhesitatingly affirmed 
that no similar establishment on the Clyde could turn out 
the same amount of work in a year. 


Dundee Mechanical Society.—At a meeting of this 
Society held last Friday night, Mr. Thomas Reid, Assis- 
tant Professor of Engineering in University College, de- 
livered a lecture on *‘The Dies and Progress of the 
Steam Engine.” Ex-Bailie Robertson presided. 


The Edinburgh Railway Schemes.—A y arg meeting 
of the Town Council of Edinburgh was held yesterday 
to consider the various railway schemes for the city, 
which are at present before the public and council. 
Deputations appeared from a meeting of citizens to urge 
the preservation of the Waverley Market, and from the 
Royal Scottish Academy, the Edinburgh Architectural 
Association, and tne Arts Congress Local Committee, in 
opposition to the schemes as being injurious to the 
amenity of the city. Petitions against the railway bills 
have been drafted for the consideration of the council. 





Giant TreEES. —A grove of giant redwood trees, similar 
to those in California, has n discovered in Pierce 
County, Washington. Some of the trees are said to be 
400 ft. high and 13 ft. in diameter. 





SEWERAGE OF ASH-NEAR-SANDWICH, KENT.—The sewer- 
age of this village has long been in an unsatisfactory con- 
dition, and several proposals have m made as to the 
best method of dealing with it, none of which have found 
favour, and the last application to the local government 

for a loan to carry out the works proposed was re- 
fused. A fresh application having been made for a loan 
of 4000/7. for carrying out the works, Mr. Arnold Taylor, 
one of the inspectors of the local government board, eld 
an inquiry at Ash-near-Sandwich on the 20th November, 
1890, when a complete scheme for the sewer: of the 
place was submitted by Mr. Charles H. Beloe, com- 
prising a system of sewers conveying all the sewage of 
the place to one spot, where it is proposed to treat it in 
accordance with the system of the International Water 
and Sewage Purification Company, Limited. Thesewage 
is first led into tanks, and there treated with the precipi- 
tant and deodorant supplied by the company, called fero- 
zone, and then filtered through polarite filter beds. The 
inquiry was attended a | a large number of people. On 
the 7th January, Mr. Fred. 8. Cloke, the clerk to the 
sanitary authority, received the sanction of the local 
government board to the proposed loan, and it is to be 
hoped that the works will be proceeded with without any 
further delay. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire and its Coast Coal Trade.—The official 
return showing the quantity of coals sent from this district 
to Hull, and the quantity exported during December, has 
just been issued, and along with it is published a state- 
ment of the imports for the whole of last year. The 
total reaches the enormous amount of 2,196,696 tons, 
against 1,990,966 tons in 1889, being an increase of 
205,728 tons. Since 1885 there has been a steady deve- 
lopment of business, and, as compared with 1879, the 
tonnage has more than doubled. During December the 
exports showed a slight falling off, being 173,560 tons 
against 180,776 in 1889. Denaby Main heads the list, 
16,424 tons having been despatched from that colliery 
during the month. 

Sheffield Iron, Steel, and Engineering Trades.—There is 
a brisk demand for hematite pig irons, which are to be 
yurchased at 62s. Gd. per ton. It can hardly be said that 
usiness has been thoroughly recommenced amongst the 
large works, and consumers of railway material and steel 
goods have not commenced to issue inquiries for their 
demands during the next month. There is a very sound 
and genuine business still being maintained with local 
tirms, and this fact is clearly established when the pre- 
sent quotations for steel goods are compared with those 
given during the past few months. During all this time 
there has been no reduction in the price of tyres, axles, or 
springs, but there has been a slight concession made in 
special billets, which now stand at 6/. per ton. This is 
doubtless due to the reduction which has taken place in 
vig iron. Some of our local railmakers are busy upon 
bonglish contracts, and the feeling generally is that 
although there is a slight depression at present, there is 
nothing to prevent a very sound business being done 
during the ensuing year. The engineering trade is very 
brisk. Most of the firms are fully employed and some 
of the Sheffield manufacturers are in receipt of extensive 
orders. Messrs. Davy Brothers have just exported another 
hydraulic forging press of 2000 tons capacity, similar to 
that made some months ago for Messrs. Jacob Holtzer 
and Co., the celebrated projectile firm. 


Sheffield Coal Trade.—The coal trade is very brisk 
indeed at the present time, owing to the lessened output 
of the past fortnight, the miners having indulged in 
holiday making to an unusual extent. During last week 
there was an exceptional scarcity of domestic and manu- 
facturing fuel. The circumstance that the large works 
were started earlier than usual after Christmas caused 
the scarcity to be experienced more keenly than it would 
otherwise have been. Prices are—best, 13s. 6d.; seconds, 
12s. 6d.; and house coal, 11s. 1d. 


Dr. Sorby on the Microscopic Analysis of Iron and Steel.— 
At an ordinary meeting of the Sheffield Society of Engi- 
neers, Dr. Clifton Sorby, F.R.S., delivered an interesting 
and valuable lecture upon the ‘‘ Microscopic Analysis of 
Tron and Steel.” Professor J. O. poe occupied the 
chair. The lecturer explained the condition of iron and 
steel after undergoing chemical and mechanical treatment. 
Briefly, the process adopted in preparing the specimens 
from which the slides were photographed was as follows: 
The specimen is cut up into a thin flat slab, cemented to 
glass, and reduced very thin toa perfectly smooth plain 
surface. It is then very carefully etched with acid, 
washed and dried with a chamois cloth, and afterwards 
mounted with Canada balsam. The specimens were illu- 
minated by surface light for examination, and Dr. Sorby 
explained the beautiful method of parabolic mirrors for 
throwing light on to and up from the specimen. Slides, 
showing sections of foundry and foreign pig iron, 
were thrown on the screen, enlarged up to 11 ft. dia- 
meter, and from these Dr. Sorby clearly showed the 
crystals of free iron, intermixed with graphite, and he 
explained how, by their peculiar arrangement, cast iron 
is so much stronger under compression than in tension. 
Sections of Bowling iron were then shown, first in an ordi- 
nary state, then annealed and hammered cold to breaking 
down point and annealed again. Slides showing the sec- 
tion of iron after dissolving out the slag were given, 
including the famous Hoop L brand, which laid the 
foundation of our present steel trade. Iron in various 
grades of cementation, or conversion, and the changes 
wrought, were clearly shown. Dr. Sorby called special 
attention to the arrangement of crystals, and the probable 
effect of high temperature, followed by slow cooling. In 
conclusion, Dr. Sorby hoped that some one would take up 
the —_— and correlate the results with recent chemical 

esearch, 








(JUEENSLAND.-—In our article last week on the mineral 
wealth of South Australia we inadvertently stated that 
Queensland was founded in 1842. This was the date 
when it was thrown open to colonisation, following which 
there were extensive land sales and a great inroad of free 
immigrants, notwithstanding bitter opposition to the 
opening up by the squatters. It was not until December 
10, 1859, that Queensland ente upon a separate 
existence, the mother country then granting ‘“‘ the price- 
less boon of responsible government.” 


Tue Sanitary InstrtTuTe.—Donations to the amount 

of 600/. have been made to the Institute during the past 
year by the honorary officers and members of council, and 
a considerable portion of this amount has been devoted to 
rearranging and improving its museum of sanitary ap- 
poanens, and to the preparation and printing of a cata- 
ogue. The museum being open free to the public, want 
of funds has hitherto prevented the council from under- 
taking this work, although they long felt it to be much 
needed, in order to make the teaching of the museum 
fully available to the public, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGR, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ‘Change, and early in the day a fair 
amount of business was done. Inquiries were numerous, 
especially on forward account. Several buyers being 
somewhat anxious to purchase iron for delivery to the 
end of March, but sellers, as a rule, were not disposed to 
do business ahead. Information from Glasgow was not 
encouraging and this had the effect of somewhat de- 
pressing the Cleveland market. Sellers, however, were 
not inclined to reduce their quotations. Previous to 
the receipt of the unfavourable news from Glasgow busi- 
ness was done here at 43s. 1d. for prompt f.o.b. delivery 
of No. 3g.m.b. Cleveland pig iron. Afterwards affairs 
eased a little and buyers generally would not offer more 
than 42s. 6d. for the ruling quality, but few sellers would 
accept less than 43s. Middlesbrough warrants were 
42s, Gd. cash, with nothing doing in them. beager) bor 
market was quiet but steady. The amount of busi- 
ness transacted was not large but the tone was pretty 
cheerful. No. 3 was still quoted 43s. by sellers, but buyers 
were rather difficult to find at that figure. Middles- 
brough warrants closed easy at 42s. 2d. About 41s. was 
the quotation for grey forge iron. Most people interested 
in the staple industry now regard the prospects for the 
future as considerably more satisfactory than they were 
a little while ago, and the general belief appears to be 
that if warrants keep anything like steady, some pretty 
good orders will shortly be in the market. It is known 
that consumers have not much iron in store, hence the 
belief that they will be purchasing ere long. Makers 
are in no very great hurry to sell just now, and they 
evidently have more work on hand than many people 
thought. Very considerable improvements in plant are 
being made at several of the iron-producing establish- 
ments in the North, whereby the output will be increased. 
The cost of production is still very high, and it is to be 
hoped that prices will advance. 


Manufactured Iron and Steel.—These two industries 
are, we are glad to state, somewhat better than they 
were a week ago. One or two small orders have recently 
been placed on shipbuilding account and inquiries are 
more numerous. Some firms have put up their quota- 
tions a little, but generally speaking prices, although not 
quotably higher than they were a week ago, are decidedly 
stiffer. Iron ship-plates are 5/. 15s. per ton; iron ship 
angles, 5/. 10s. ; steel ship-plates, 6/. 2s. 6d. to 6. 5s.; 
‘oan steel angles, 61. 5s., all less the customary 24 per cent. 
discount for cash. Heavy sections of steel rails remain 
stealy at 4J. 17s. 6d. per ton. 


The Fuel Trade.— All classes of fuel are in_pretty good 
demand and prices are maintained. Best Northumbrian 
coal is about 11s. 6d. per ton. Pig iron producers still ex- 
perience difficulty in obtaining a sufficient supply of coke, 
and high prices have still to be paid for that article. Best 
qualities for delivery at Middlesbrough furnaces, over the 
first six months of this year, have been sold at as high a 
figure as 17s. per ton. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been no falling off in the demand 
for steam coal; the best qualities have made 153. 6d. to 
15s. 9d. per ton, and dry coals 14s. to 14s. 6d. per ton. 
Household coal has been in considerable request, and the 
best descriptions have shown an upward tendency. No.3 
Rhondda large has made 14s. 9d. to 15s. per ton. Patent 
fuel has been in good demand and a slightly better tone 
has been ulead in iron ore. There has been a good 
inquiry for coke, foundry qualities have made 22s, 6d., 
and furnace ditto 21s. 6d. per ton. 


Cardiff Corporation Water Works.—At a meeting of the 
Water Works Committee of Cardiff County Council on 
Tuesday, the chairman stated that differences which 
existed between the contractor for the Taff Vawr Water 
Works and the clerk to the works, instead of diminishing 
seemed to have intensified since their last meeting. Mr. 
Williams, the waterengineer, was unable to be present 
through indisposition, but he had forwarded to him (the 
chairman) some voluminous correspondence which has 

ed between Mr. Williams and Mr. M‘Kie. The 
chairman then read a letter from Mr. Williams to Mr. 
M‘Kie, dated December 10, in which the former com- 
plained that the work had been carried on when the con- 
crete and clay used for puddling was frozen, and conse- 
uently unfit for the work. It was undesirable, said Mr. 
Williams, to attempt to puddle in such weather. Several 
other charges were made sy ean the contractor, who in 
reply denied that work had been carried on when the con- 
crete and clay were unfit through frost. He remarked 
that several complaints had been made of the slow pro- 
gress of the work, and he did not feel justified in stopping 
the men under the circumstances referred to. In conclu- 
sion, he stated that every obstacle had been put in the 
way of progress. The clerk of the works had, he stated, 
been finding petty faults morning, noon, and night. 
Three days » 8 ns Mr. M°Kee sent in a claim against the 
corporation for 23,7831. 33. 8d. This, he said, was in con- 
sequence of delays and unnecessary work caused by the 
action of the clerk of the works. No decision was arrived 
at upon the subject by the committee. 


Dowlais Iron Company.—The new works of this com- 
pany at Cardiff will be opened by the Marquis of Bute on 
the 24th inst. The works are fast approaching the stage 
when the blast furnaces can be blown in. al has been 
stacked alongside the private line leading to the works. 
A gantry is being constructed, and rails for working the 
traffic are being jaid down. 





South Wales Coal and Iren.—The exports of coal from 
Cardiff last year were 10,647,127 tons; of iron and steel, 
52,381 tons; of coke, 98,856 tons; and of patent fuel, 
223,656 tons. The corresponding exports from Newport 
were: Coal, 2,843,748 tons ; iron and steel, 92,132 tons; 
coke, 3471 tons; and patent fuel, 49,069 tons. From 
Swansea: Coal, 1 561,559 tons; iron and steel, 7446 tons; 
coke, 13,485 tons; and patent fuel, 383,407 tons. From 
Llanelly : Coal, 216,751 tons ; iron and steel, 2120 tons. 
The aggregate exports of coal, iron and steel, coke, and 
patent fae from the four ports last year were accordingly: 

‘oal, 15,269,785 tons; iron and steel, 154,078 tons ; coke, 
115,811 tons ; and patent fuel, 656,132 tons. 





THe Late Mr. JosepH Mvuscravg, or Boitox.— 
Mr. Joseph Musgrave, head of the firm of Messrs, 
John Musgrave and Sons, Globe Iron Works, Bolton, 
died at his residence in that town on Monday morning in 
his seventy-ninth year. The deceased had been under 
medical treatment for some considerable time, and the 
severe weather which has prevailed for some time affected 
him — much, although his demise is attributed to 
natural decay. The firm with which the deceased was 
identified was founded in the beginning of the present 
century by his father, who had yreviously heid an 
important ition at the Soho Iron Vorks, Bolton, now 
owned by Messrs. Hick, Hargreaves, and Co., and it is 
well known throughout the commercial world in the 
supply of powerful engines and large boilers for industrial 
concerns, principally cotton spinning mills. One of their 
— drove a portion of the machinery in the Royal 
Jubilee Exhibition at Manchester, in 1873. The firm 
about a quarter of a century ago went in for cotton 
F ocogey and have now over 400,000 spindles at work in 
their Atlas mills, besides a weaving shed containing 
about 650 looms. The deceased gentleman took an active 
interest in public life and was an alderman and magis- 
trate of the borough, and during the municipal year 1880-1 
held the office of mayor. He was chairman of the Water 
Works Department which has an annual revenue of about 
60,000/., and his special knowledge served him in good 
stead in the various improvements which were carried 
out from time to time in this department of the Bolton 
Corporation. He was a warm supporter of public insti- 
stitutions and gave 5000/. towards the erection of a new 
infirmary. He was a Wesleyan in religion and a conser- 
vative in politics. He leaves two sons and a brother. He 
was president of the Bolton Chamber of Commerce. 

ENGINEERING.—Messrs. Matheson and Grant, London, 
in their annual Engineering Trades’ Report, write: The 

ear just closed has been the most prosperous since 1873. 

he present activity has already lasted two years. it is 
still in operation, and subject to certain contingencies, is 
likely to continue for some months to come. e Board 
of Trade Returns for the whole year show an improvement 
over 1889, although there is a Eatedion during the last 
few months, he engineering trades are particularly 
dependent on foreign enterprise, and when in 1888, the 
accumulation of public works waiting to be done culmi- 
nated in a general launching of such projects, ample 
capital was available for their accomplishment. South 
America, which has during the last few years played so 
important a part as a customer for the engineering manu- 
factures of this country, is now an immediate cause of 
depression. The natural demands of the Argentine 
Republic, stimulated by bold financiers, have led to exces- 
sive borrowings, and engineers, together with the trades 
depending on them, who have benefitted by the expendi- 
ture, are likely to feel most keenly the reaction now that 
the supply of money is arrested. Harbours and docks, 
water works on an unprecedented scale, mining projects, 
railways, electrical schemes, have all been equipped from 
Great Britain, and contracts for such supplies will be 
running for some months to come. Mechanical engineers 
in all the numerous branches have been busy. The 
machinery of production in steel works and factories has 
been largely renewed and improved out of current profits. 
Mining machinery and plant of very great variety have 
been exported on a large scale. Machinery for electric 
lighting and power is becoming more and more a specialty. 
The — of the machine toolmakers and those who 
make the plant for steel works, has been a sure sign of 
general prosperity, for this is one of the first directions in 
which expenditure is restricted when trade is depressed. 
The limited number of firms in this country who make 
first-class locomotives have been fully occupied during the 
year, for not only have they shared in the general demand 
for railway material from the colonies and foreign 
countries, but they have had unusually large orders from 
the railways at home. The makers of little locomotives 
for contractors, mines, and similar purposes, have con- 
tinued busy, and a falling off in orders is only just com- 
mencing. Rolling stock of all kinds has been manufac- 
tured on a very extensive scale, and the orders from South 
America alone have kept several of the large works fully 
employed. The growth of railway workshops in the 
United States is having the same effect there as has been 
felt under similar circumstances here. Agricultural 
engineers have had two years of activity and profit ; the 
makers of implements and the smaller classes of machinery 
are still busy; but there is already a falling off in the 
demand for _—— engines and the heavier kinds of 
machinery. In Russia, ey ea SF and elsewhere, 
German competition keeps down English prices ; in South 
America the financial troubles have already taken effect 
in diminishing inquiries. In conclusion, it may be noted 
that while some j cana ol in trade must naturally occur 
from the combined natural causes of restricted means and 
excessive capacity of supply, theie has not been so great 
an increase of factories to intensify the depression as has 
attended previous periods of activity. 
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“The Basis of the Cost of Wheat Growing.” The chair to be 
taken at eight o’clock. 

INSTITUTION OF ELECTRICAL ENGINRERS.—Thursday, January 22nd, 
at the Institution of Civil Engineers, ordinary general meeting at 
8p.m. ‘The Distribution of Electricity, with especial Reference 
to the Chelsea System,” by Major-General C. EK. Webber, C.B. 
(Ret.), R.E., Past-President. 

RoYAL METEOROLOGICAL Society.—Wednesday, the 21st instant, 
at 25, Great George-street, Westminster, at 8.15 p.m., the annual 
general meeting of the Society will be held, when the report of 
the Council will be read, and the election of officers and Council 
for the ensuing year will take place. The above meeting will be 
preceded by an ordinary meeting, commencing at 7 p.m., at which 
the following papers will be read : “Note ona Peculiar Develop- 
ment of Cirrus Cloud observed in Southern Switzerland,” by 
Robert H. Scott, M.A., F.R.S. ‘‘Some Remarks on Dew,” by 
Col. W. F. Badgley, F.R.Met.Soc. 
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7.15. 1. To resume the adjourned discussion of Mr. Ellis’s paper 
“On the Doctrine of Equivalents, Mechanical and Chemical.” 
2. To read and discuss a paper by Mr. A. V. Newton, Fel. Inst. 
P.A., ‘On the Teaching of the Law Courts.” 

CIVIL AND MECHANICAL ENGINEERS’ Soctety.—Wednesday, January 
21st, at 7 p.m, at the Westminster Palace Hotel (local), when the 
following paper will be read and discussed: ‘*The Engineer and 
his Workmen,” by Mr. R. Capper, Assoc. Inst. C.E. 
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THE TRAINING OF STOKERS. 

THE training of stokers is a subject that does not 
interest the average tax-payer. He thinks a stoker 
requires no more training than a dustman. It is 
only to open the furnace door and shovel on coal ; 
all just as easy as playing the fiddle. The naval 
engineer knows otherwise. He is aware that the 
difference between a good and bad watch of stokers 
may easily make the difference of a knot an hour 
in the speed of a ship; and that the better result 
may be got with less coal burnt. 

Mr. J. Langmaid, chief engineer, R.N., has 
taken up this important subject, and last Friday 
he read a paper before the Royal United Service 
Institution ; but before proceeding to notice some 
of the points in his lecture we may state that what 
he says is fully borne out by reports we receive on 
all sides, and by our own observation. 

It seems absurd that it should be so necessary to 
urge upon our naval authorities the importance of 
the stoker. In old days we gained our victories on 
the sea by the superior address of our seamen. A 
British ship would fire two broadsides to one of her 
adversary. Had it not been so the French would 
have beaten us far more often than we should have 
beaten them, for their ships were undoubtedly 
better thanours. This superiority in personnel was 
only obtained by constant training. Broadsides 
have disappeared it is true, and mechanism has 
largely taken the place of active limbs, and strong 
backs in the working of guns; but the stoker 
remains as a factor of manual dexterity and strength. 

Mr. Langmaid refers to the Report of the Naval 
Manceuvres of 1888, in which the opinions of 
several of the captains in command of ships went 
to show that these ships were deficient in their 
supply of trained stokers, also that in point of 
physique the men employed were unequal to their 
work. He also quotes the following passage from 
Admiral Baird’s report on the proceedings of the 
fleet under his command during the 1889 man- 
ceuvres : 

‘*T cannot urge too strongly upon their lord- 
ships’ consideration the inadequacy of the engine- 
room complements of modern ships and cruisers ; 





not only does this apply to the number of ratings 
authorised, but to the fact that so large a propor- 
tion of the crews comprise stokers, 2nd class, and 
a large number of the stokers are men who have 
been advanced to that rating for drafting purposes 
while still untrained. 

‘*T had been led to believe that there was a 
proper standard as regards height and chest 
measurement for stokers; but, judging by their 
physique generally, it would appear that such is 
not the case. The men are willing enough and do 
their best, but are quite incapable of undergoin 
the labour required, nor, in fact, can it be exacte 
of them, since they become exhausted and faint. 
Captains, without exception, have spoken to me 
on this subject; and represented it as actual 
cruelty putting these men to work at the fires, as 
they have been forced to do when chasing or being 
chased. 

‘This is a grave matter, and demands immediate 
action, as in war time it will not be practicable to 
supplement the stokers with deck hands, especially 
in modern ships, with complements cut down to 
the lowest possible scale ; nor, when sent down, 
are they of any use but to trim coal, and relieve 
the firemen of that laborious work.” 

Such is the opinion, not simply of an engineer, 
but of an executive officer in high position. 

The number of stokers now required for manning 
the Navy is 9300, so that, allowing say 30 per cent. 
for losses of various kinds, and that each man of 
the remainder serves twenty-two years ; about 600 
men must be recruited annually, and—if no change 
is made—be sent to sea with no training in engine- 
room duties. 

In modern ships of the cruiser type, the stoker 
complement is (Mr. Langmaid tells us) almost as 
numerous as that of blue-jackets ; and the majority 
of these men, even supposing they are good stokers, 
have no training whatever in boating and other 
necessaries of a seagoing life. 

For some years past attempts have been made to 
train second-class stokers in troop ships; but a 
small percentage only of the men can be trained in 
this way, and the training is not of the best kind. 
Mr. Langmaid’s experience of this kind of training 
has been that, whenever there was any difficulty in 
getting or keeping steam, the second-class stokers 
were at once taken off the fires, and the good fire- 
men put on; so that at the very time the second- 
class men might have gained some useful experience, 
they had to be put to trimming coal. 

During the last two er three years second-class 
stokers have been put through a course of company 
and small arm, &c., drill on joining the service. 
This is, undoubtedly, of great advantage to men 
who have to serve in fighting ships, and teaches 
them habits of discipline, but it does not prepare 
them for their principal duties. It appears, there- 
fore, to be very desirable, that before men are 
embarked for active service, they should undergo 
a considerable period of training both in stokers’ 
duties and seagoing work generally. Mr. Langmaid 
next goes on to suggest a method for carrying this 
out economically and efficiently. 

He proposes that all newly entered men should 
be sent to a central training ship, in the same way 
that Royal Marine recruits are sent to the depét at 
Walmer, and be trained there for three months ; 
this course to be followed by three months’ sea 
experience in a modern cruiser. At the end of the 
six months they might, if qualified, be rated stokers, 
and sent to seagoing ships. Supposing 600 men 
have to be trained annually, 150 men would have 
to be accommodated in the harbour ship and 150 
in the cruiser. 

The Marlborough, tender to H.M.S. Asia at 
Portsmouth, would suit admirably for the harbour 
training ship, having ample accommoda*ion, and 
being already fitted with cooking, warming, and 
other appliances, space in hold for a gymnasium, 
&c. For a comparatively small cost, she could 
be fitted with lecture and instruction rooms on 
upper deck, similarly to the Vernon, Defiance, &c. 
Little or no extra expense would be necessary for 
supervision, victualling, medical, and other arrange- 
ments. Men joining the various reserves between 
the courses of instruction might be employed 
assisting in the ordinary work of the reserves as at 
present; or they might be instructed in drill, &c., 
which would not interfere with the work of the 
regular classes. 

The following are the subjects upon which Mr. 
Langmaid recommends that instruction should be 
given: 1. Names and uses of different parts of 
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boilers and engines. 2. Duties of stoker in ma- 
naging fires. 3. Knotting and splicing. 4. Boat 
exercise, rowing, &c. 65. Rifle drill and cutlass 
exercise. 6. Gymnastics. 7. Miscellaneous duties 
of stokers. 

Mr. Langmaid quotes in his paper a passage 
from a letter of Lord Brassey’s, in which he says : 
**In the manning of the Navy, the blot which it 
is most urgently necessary to remove is the defec- 
tive training of the stokehold and engine-room 
staff. The mobilisation puts numbers of young 
untrained artificers and stokers into the ships, and 
difficulties must be expected. We are making 
progress in the management of the machinery of 
torpedo boats. We are training men to this work 
by keeping a few boats manned from the torpedo 
schools constantly under way. <A vessel of the 
Archer class, and another of the Severn class, 
should be kept in commission at the home ports. 
All young engineers, artificers, and firemen should 
go through a course of instruction in these vessels 
in the management of engines at full speed. At 
Spezzia, an ironclad of the Italian Navy is daily 
under way for a similar purpose.” We believe, 
however, that the stoker training ship at Spezzia 
has been done away with during the last few 
months or so. 

Mr. Langmaid approves of this suggestion, and 
proposes that one of the larger vessels of the 
Apollo classshould be used for the purpose. The 
alterations required would not be important. 

We think, however, that the worst part about 
this Navy stoker question is the inferior physique 
of many of the men. In old days, as Admiral Sir 
Houston Stewart, who presided, told the meeting, 
the stokers were the finest men inthe Navy. At 
the time Sir Houston referred to, stokers had not 
often to stoke, as steam was seldom used. Now it 
is driving all the time. The reason we cannot com- 
mand good stokers in the Navy is that the pay is 
tuo small, perhaps 2/. a month less than in a 
first-class liner. This point was well brought 
out by some remarks made by Mr. Edwards, a 
naval engineer, in the discussion which followed. 
Another interesting fact Mr. Edwards mentioned, 
although not bearing on the subject of stokers, 
was that the artificers that now enter the Navy 
require a large amount of training, and in fact are 
all but useless at first. So great is the division of 
labour that men who come from the Tyne or Clyde 
know often only one thing. 

No doubt the want of physique with the 
second-class stokers is largely due to want of 
training and especially want of food. Men 
as a rule do not enter as stokers until they 
have been brought pretty low in the world. 
The other ratings are much more popular and 
the mercantile service is so largely preferred on 
account of the higher pay. It is true that there are 
= in the service to set against lower wages, 

ut the man who becomes a stoker is not at first, at 
any rate, of a very provident disposition, and 
prefers his bird-in-hand in the shape of cash down 
rather than wait for pension ; which will disappear 
if he die in the meantime. This, however, we 
believe, is to be altered shortly. 

It is to be feared, however, that sufficient care is 
not taken of the stoker when at sea, so that he may 
build up his strength. The stokers’ quarters are 
often ill-placed, and are not of a nature that will 
enable men to grow in health and strength. This 
is a point that requires attention. 

An interesting point in connection with this lec- 
ture was the large number of executive officers who 
attended and the warm welcome Mr. Langmaid, as 
an engineer officer, received from many influential 
members of the Institution who were present. No 
less than six admirals supported the author in the 
discussion, and all testified to the importance of the 
subject, and to the necessity ot bringing engineering 
questions up at the meetings of the Institution. Of 
course one does not attach a very great deal of im- 
portance to complimentary speeches at a discussion, 
which are somewhat on a par with after-dinner 
oratory, but the remarks made by Admirals Sir 
Houston Stewart, Sir William Dowell, and Bowden 
Smith, were certainly more than empty compli- 
ments. 

A stoker’s life and duties are to a large extent 
disagreeable, but there are various ways in which his 
lot could be improved, and in course of time the life 
would become more popular. We agree with the 
author that the course of training suggested would 
assist considerably. A promising man would be 
much more likely to join the service if he knew 








that he would be at once taken in hand and trained, 
so that in about six months’ time he would be 
getting stoker’s pay, than if he knew he wouldhave 
to remain a second-class stoker an indefinite time 
as at present. 

The author proposes that a second-class petty 
officer rating for stokers might be instituted. 
There are now chief and first-class petty officer 
stokers, but no second-class. It often bears hard 
on good men, that although qualified in every way 
to serve as leading stokers, there is no opportunity 
to rate them; so that they have to serve on the 
same pay and with the same privileges as inferior 
men for considerable periods. He suggests that a 
second-class rate be established, to include stoker 
mechanics after three years’ service, and other good 
and trustworthy men who have qualified as ‘‘trained 
men” in small arms, managing torpedo boats’ 
boilers, and have a good knowledge of engine-room 
and stokehold ok. Their pay to be, say, 3d. 
per day more than stokers, and to be called 
‘*stoker mechanic” or ‘‘stoker first-class.” This 
would be a great assistance to ofticers in being able 
to reward suitable men, and would give a man 
something to show his qualifications. 

There are other points mentioned in the paper. 
It would probably be worth the outlay, if the 2d. 
per day on re-engaging fora second term of service 
were given to the stoker asto the blue-jacket. Also, 
whether a ration of cocoa and biscuit might be 
issued to stokers during the middle and morning 
watches. From tea-time to breakfast is along time, 
and under steam stokers have to do six hours’ work 
between these meals. 

Of course, the author’s suggestions, if carried out, 
would cost money. He made a rough estimate of 
the probable cost of maintaining the harbour and 
seagoing training-ships, and does not think it would 
exceed 201. per man trained. This is only a small 
fraction of the cost of training a seaman, and it 
would be money well spent in any case ; but pro- 
bably the expense would largely come back in 
saving in coal and other economies due to having 
men about who understood their business. 

There are many other points of interest in Mr. 
Langmaid’s paper, but we have preferred to confine 
ourselves to the stoker question. In conclusion 
we can only say how much it is to be regretted that 
there should be so sad a deficiency in that part of 
the Navy upon which we have always been apt 
to especially pride ourselves, viz., the per- 
sonnel. At one time, as Sir Houston Stewart 
pointed out, the English steam navy was the best 
manned in the world. The stokers were a splendid 
body, the pick of the crew, and the engineer officers 
were without rivals; indeed the ships of the French 
Navy were nearly all engineered by Englishmen. Of 
course this latter circumstance had to come to an 
end, for French engineers have been trained up, and 
the fact Englishmen no longer occupy these berths 
is no sign that our own engineers have gone back. 
There ‘is no doubt, however, that a large part of the 
stoker complement is wretchedly inefficient, and if 
we should want to employ these men on active ser- 
vice it would likely lead to disaster. 

Now that the Admiralty has had this matter 
brought home to them so strongly by both branches 
rd the Navy, it is to be hoped something may be 

one. 





BASIC LININGS IN COPPER SMELTING. 
Tae treatment of ores or crude metallurgical 
roducts to obtain metals in a condition suitable 
or their application to various useful purposes is 

such a valuable, important, and interesting branch 

of industry, that any substantial improvement 
must necessarily be hailed with satisfaction, espe- 
cially when one of the more ordinary and every- 
day metals is the honoured object of this special 
attention. Who does not remember the interest 
aroused, and who does not realise the immense 
benefit conferred on the iron-producing community 
and the world at large by the discovery and intro- 
duction of the basic process for the removal of phos- 

horus from iron, by which inferior ores from a 

evel of comparative obscurity were raised to a 

position of prominent utility, much bad metal was 

made good, and a worse than useless and objec- 
tionable impurity has become a coveted article of 
commerce? Mr. Gilchrist, the survivor of the two 
young metallurgists Thomas and Gilchrist, whose 
names are associated with that discovery, has 
turned his attention to the improvement of copper 
smelting ; this does not, however, offer such a pro- 








mising field as did the removal of phosphorus from 
iron, inasmuch as the kindred impurity in the 
copper, namely, arsenic, is sufticiently well re- 
moved in the ordinary “acid” process generally 
employed, whereas the phosphorus could not be 
induced to leave the iron for an acid flux, and, 
therefore, as Mr. Gilchrist says, improved results 
by the use of basic linings and more calcareous slags 
in copper smelting were expected rather in the 
direction of lesser oxidation and increased yields 
than in greater purity of copper. When, how- 
ever, arsenic has to be removed from copper by the 
‘‘acid”’ process, it is found that in reality the slags 
become basic on account of their taking up copper 
oxide in excess of that required to satisfy the 
silica ; this of course is undesirable, for the simple 
reason that the smelter’s object is to obtain as much 
metallic copper as possible, and not ay silicate, 
therefore lime, or lime and soda ash, have usually 
been added to the charge so as to supply some base 
to combine with the silica. But even a very mode- 
rate addition of this sort exerts a very injurious 
action on the linings of the furnace, leading to their 
rapid destruction with its concomitant evils of delay 
for repairs, and the accompanying expense, conse- 
quently adequate amounts of base cannot be added 
so as to minimise, as far as possible, this retention 
of copper by the slag in the acid process. It, there- 
fore, seems obvious that what is required in copper 
smelting where prolonged oxidation is needed, is 
not only a base to prevent the slagging of the 
copper but also a lining capable of withstanding 
the attacks of the base employed. Such is the 
problem Mr. Gilchrist has set himself to solve, 
and his views and the results of his present inves- 
tigations on the matter were expounded at a 
recent meeting of the London Section of the 
Society of Chemical Industry, but not having 
as yet been formally made public we cannot enter 
into them in detail, and perhaps before referring to 
them at all we may be allowed to refresh the 
memories of our readers with a brief account of 
the reverberatory or Swansea process of smelting 
copper. In this process, or more correctly these 
processes, ores of various compositions mixed in 
suitable proportions are submitted to a preliminary 
calcination, by which some impurities, some iron, 
and some copper, are oxidised, but the greater pro- 
portion of both these metals remains in combina- 
tion with sulphur. This product is melted in the 
reverberatory called the ‘‘ore furnace” together 
with ‘‘ metal” slag; most of the impurities pass into 
the ‘‘ ore furnace” slag which is formed along with 
a matte known as ‘‘ coarse metal” consisting mainly 
of copper, iron, and sulphur ; this is calcined to 
reduce the percentage of sulphur, and then 
either alone or mixed with non - sulphurous 
ore is melted in a reverberatory with ‘‘roaster” 
and ‘‘refinery” slags; the iron slags away 
as silicate, giving rise to the slag already re- 
ferred to as ‘‘ metal” slag, whilst the main 
product is ‘‘ white” metal (or ‘blue’ metal if 
much iron is present), which contains about 98 
per cent. of cuprous sulphide. The next opera- 
tion is ‘‘ roasting ” the white metal with free access 
of air; sulphur and other impurities are oxidised 
and for the most part pass off as gas or in the 
“roaster” slag and ‘‘ blister” is obtained ; this 
latter is then refined by submitting it first to 
atmospheric oxidation and then to reduction, the 
ultimate result being finished metal and ‘‘refinery” 
slag. Hitherto the various furnaces employed in 
these processes have been lined with silicious or 
clayey material, and the improvement suggested 
and introduced by Mr. Gilchrist consists in replac- 
ing this ‘‘acid” lining by a ‘‘ basic” lining in the 
‘* roaster’ and ‘‘ refinery” furnaces ; some enter- 
prising smelters have taken the matter up, so 
furnishing an opportunity for Mr. Gilchrist to make 
experiments on a great scale. These gentlemen were 
so satisfied with the results that in addition to those 
basic hearths already in use, old roaster furnaces re- 
quiring renewing are being rebuilt by them with basic 
hearths. Theseroaster furnaces havecast-iron bottom 
plates under which a current of air circulates to keep 
the bottom cool and prevent fusing action between 
the basic hearth and its support. The basic material, 
ground and mixed with tar in the usual way, is 
thrown into the hot furnace and burnt on in layers, 
each layer being beaten down well and firing for some 
hours. Burning on the bottom takes four or five 
days, and when complete it is seasoned by melting 
on it some rich copper precipitate or good blister 
copper, to reduce absorption of copper, which is 
as great in the basic as in the ordinary linings. 
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The tap hole is shut by throwing basic material 
against it from the inside, and any small repairs are 
effected by a similar procedure ; the repairs, how- 
ever, are very slight in comparison with an acid 
furnace. The first experiments were made with 
‘metallic bottoms” obtained from smelting a 
mixture of slag, metal, and precipitate con- 
taining some 3 to 3$ per cent. of arsenic. These 
bottoms contained per cent. : Copper, 83 to 87; 
arsenic, 5 to 7 ; sulphur, 1 to 3; iron, 0.5; lead, 3 
to 5; silica, 0.5 Two lots, of about 400 tons each, 
were worked in 59 charges in basic and sand fur- 
naces respectively; in the first instance about 
$23.3 tons of ‘‘ blister” copper and 102.8 tons of 
slag, containing 25 per cent. of copper, were pro- 
duced in 29.25 hours; in the second case these 
numbers were 191.75 (abnormally low, according to 
Mr. Gibbs), and 221.75tons of slag containing 55 per 
cent. of copper in thirty-eight hours. Further expe- 
riments show the efficiency of the removal of 
arsenic, with a comparatively small loss of copper 
and without injury to the furnace; a decided 
advantage, for ‘‘ metallic bottoms” are so noto- 
riously severe on acid linings that their production 
had nearly ceased in England, arsenical precipi- 
tates being in preference thrown back to sulphide 
in the melting furnace, a practice still recom- 
mended for small quantities. Experiments were 
next conducted with ‘‘ white” metal, of which two 
lots of 87 tons were each worked in 11 charges, one 
in a basic and the other in an acid furnace ; from 
the former the produce was 59.3 tons of blister 
copper and 11.85 tons of slag containing 25 per cent. 
of copper, whilst from the latter 38.5 tons of blister 
copper and 41.35 of slag, containing 55 per cent. of 
copper, were produced in the same time. Many 
other results are given showing the efficiency of the 
basic lining in producing less slag of lower per- 
centage of copper, the gain in ‘‘ blister” amounting 
on an average in the following series of experiments 
to 26 per cent. above the acid roaster yield. In 
this series of experiments six charges of white metal 
were worked in a basic roaster, and six in a sand- 
lined roaster, with the following results. In the 
basic furnaces a total of about 63.1 tons of white 
metal, containing 75.56 per cent. of copper and .47 
per cent. of arsenic, yielded about 40.5 tons of 
blister copper containing 97.78 per cent. of copper, 
and .596 of arsenic, and 14.5 tons of slag, contain- 
ing on an average 31.19 per cent. of copper oxide, 
and 8.83 per cent. of arsenicacid. In the acid fur- 
naces a total of about 63.2 tons of white metal, con- 
taining 76.10 per cent. copper and 0.51 of arsenic, 
yielded about 28 tons of blister containing 98.275 
per cent. copper and 0.580 per cent. arsenic, and 
about 31.85 tons of slag, containing on an average 
61.48 per cent. of copper oxide, and 5.87 of arsenic 
acid, Antimony in some cases was removed as well 
as the arsenic, and the ‘‘ blister” produced in the 
basic process yields a refined copper of practically 
the same chemical composition as the corresponding 
refined metal from the acid process, as the follow- 
ing numbers show : 


Composition of Refined Copper. 


Acid. Basic, 

Copper . 99.3 99.4 

Arsenic 43 32 

Antimony ... 01 .02 

Phosphorus trace 007 
Lead... Ses none trace 
Bismuth . none trace 
Tron ... -019 .021 
Nickel oe “Oe 026 
Sulphur . hone trace 
Silica 028 024 


The application of the basic lining to the roaster 
having proved so successful, similar experiments 
were made in the refinery furnace. ‘‘The margin for 
improvement in this case is far less than in the case 
of the roaster furnace, it is, therefore, uncertain 
whether the extra outlay attending the basic method 
would would be compensated for by a slightly in- 
creased yield” of ‘‘ ordinary tough cake,” but the 
production of best selected copper, from ‘* blister” 
containing about 1 per cent. of arsenic, is regarded as 
and is shown to be a fair field for the new process. 
For example, two samples of blister having 1.95 
and 1.52 per cent. arsenic, respectively, yielded 
B. S. ingots containing only 0.062 and 0.05 per 
cent. arsenic and 99.86 and 99,89 per cent. copper. 
The results of other experiments show ‘‘ that, 
although the increase of yield when producing 
tough cake is not so considerable in the refinery 
furnace as the gain in the roaster furnace is, yet 
that there is, without doubt, a considerably lessened 





amount of oxidation when the refinery is furnished 
with a basic lining, which is the more apparent the 
higher the blister charged is in arsenic, and the 
lower the product laded is required to be ; that is, 
the more the impurities that have to be eliminated 
by oxidation, the greater the saving of copper when 
using basic linings.” 

Altogether the basic process supplies to a large 
extent the requirements set forth earlier in this 
notice, and therefore it is found both advantageous 
and successful in the treatment of arsenical 
material, whether in the ‘{roaster” or ‘‘ refinery” 
furnaces. As regards the removal of bismuth and 
antimony, a point of great importance, as Professor 
Roberts-Austin said in discussion, in copper for 
mint purposes, the basic is not so effective as the 
acid lining. In the discussion following the paper 
it was stated that the basic furnaces were worked in 
the same manner as the acid furnaces, lime, how- 
ever, taking the place of the fettling; and Mr. 
Gilchrist also remarked that Bessemerism could 
not be well applied to copper owing to the loss by 
projection of this comparatively valuable metal. A 
general disapproval was expressed of the demand 
engineers make for copper containing 99.5 per cent. 
pure copper. and only 0.15 per cent. of. arsenic ; 
Mr. Riley considered 99.25 as a good percentage of 
pure copper. Mr. Gibbs attributed the demands of 
engineers to lack of chemical knowledge, stating 
that a small percentage of arsenic even improved 
the toughness and malleability of copper, but re- 
duced its electrical conductivity, a view also enter- 
tained by Professor Roberts-Austin. 





THE WEATHER OF SOUTH-EAST 
ENGLAND IN 1890. 

THE meteorological data yielded by the observa- 
tions made at the Royal Observatory, Greenwich, 
apply more particularly to the metropolitan district 
and generally to the south-east of England. The 
following monthly results have been computed from 
data published in the Registrar-General’s ‘* Weekly 
Returns of Births and Deaths” for the year 1890 : 














Mean Tem- Amount of | Duration of 

Months. perature. Rain. Sunshine. 
deg. | in. hours 
January 43.4 2.07 44.0 
February 37.4 1.04 62.8 
March 43.2 1.97 91.1 
April .. 45.5 1.74 141.5 
May .. 54.8 1.33 223.9 
June .. 58.0 2.54 125.2 
July .. 59.5 4.50 120.6 
August ee 59.3 2.54 153.1 
September .. 59.5 0.65 153.2 
October 49.3 1.21 96.9 
November .. 43.2 1,42 40.8 
December .. 298 0.78 2.4 
Year .. 48.6 21.79 1259.5 











The data representing a typical or normal year 
have been given in ENGINEERING for January 18, 
1889. 

January, 1890.—The month was remarkably 
mild, the temperatnre ranging between 26.5 on the 
1st and 55 deg. on the 7th, and the mean being 
4.5 deg. above the normal value. The mean tem- 
perature of the 6th was 14.4 deg., of the 7th 
13.1 deg., and of many other days 8 deg. or 11 deg. 
above the averages. January, 1884, was slightly 
warmer ; 1796, the warmest on record, was 
45.3 deg. Rain fell ona large number of days, 19, 
but the amount was moderate. The duration of 
bright sunshine was the largest on record, and was 
above 5 hours daily on the 7th, 10th, 18th, 20th, 22nd, 
and 29th. The winds were E.S.E. 1st to 3rd, S. W. 
4th to 26th, N.W. 27th to 3lst. The force of the 
wind attained 9.5 1b. on the 14th, 9.9 Ib. on the 19th, 
8.8 lb. on the 21st, 8.81b. on the 22nd, 9.5 1b. on the 
23rd, 13.6 lb. on the 25th, 14.5 lb. on the 26th, 12 1b. 
on the 27th. In greater London the registration 
of deaths exceeded the births for the week ending 
the 18th ; and the death rate for the week before 
was 32.4 per 1000 per annum, influenza having been 
prevalent. 

February, 1890.—The month was dry, bright, 
and rather colder than usual, the temperature 
ranging between 50.5 deg. on the 17th, and 26.6 deg. 
on the 28th, for which day the mean temperature 
was 7.9 deg. below the average. Rain fell on only 
nine days, and nearly all of it, 0.82 in. on the 
15th. Sunshine scored above seven hours daily on 
the 8th, 10th, 11th, 12th, and 13th. In February, 
1887, there were 81.8 hours of sunshine. The 
winds were from N. to E, and 8. side. The death 
rate was about 21. 





March, 1890.—The month was rather better than 
a normal March. The temperature ranged between 
68.8 deg. on the 28th, and 13.1 deg. on the 4th, 
the lowest in March since 1845. The mean tem- 
perature of the Ist was 8.9 deg. ; 2nd, 14.0 deg. ; 
3rd, 14.2 deg. ; 4th, 15.6 deg. below the normal ; 
llth, 9.5 deg. ; 28th, 12.5 deg. above. Rain fell 
on 14 days, none from the 11th to the 17th, and 
from the 26th to April 6th. Sunshine lasted 
9 hours on the 12th and 17th, 7 on the 30th and 
31st. In 1888 only 45.9 hours were recorded. 
The winds were chiefly from S. to W., and 8.5 lb. 
pressure was attained on the 7th. The death rate 
decreased to 18.5 for the week ending the 29th. 

April, 1890.—The weather of the month was 
normal. The temperature ranged between 13.1 deg. 
on the 13th, and 63.4 deg. on the 30th ; the mean 
for the 10th was7.5deg. below the average. Rain fell 
on 14 days, 0.66 in. on the 25th. The first five 
days got about 9 hours of sunshine each, 13th and 
14th 8 hours, 29th and 30th 12 hours. April, 1887, 
had 161.3 hours of sunshine. LE. to N. winds pre- 
vailed from Ist to 5th, and 9th to 19th, greatest 
pressure 7.5 lb. on the 8th. The death rate was 
19.1 for the week ending the 12th, and only 16.7 
for the following week. 

May, 1890.—‘The month was dry and very bright 
with sunshine. The temperature ranged between 
38.5 deg. on the 3rd, and 77.1 deg. on the 24th ; 
the mean for the 24th and 25th was 8 deg. above, 
and for the 3lst 8 deg. below the average. in 
fell on 14 days, none from 20th to 29th inclusive. 
May had more sunshine than any other month, the 
most since 1882, when 237.8 hours were recorded. 
The Ist had 12.2; the 2nd, 3rd, 14th, 16th, 17th, 
and 26th about 10 ; the 21st, 22nd, and 23rd, 13; 
the 24th and 25th, 14 hours of sunshine each. 
Winds were from eastward on about 20 days. The 
death rate declined to 16.1 in the week ending the 
31st. 

June, 1890, was rather cold, wet, and dull. The 
temperature ranged between 36.6 deg. on the Ist, 
and 80.2 deg. on the 25th. Rain fell on 16 days. 
The duration of sunshine was nearly as small as in 
1882 and 1888, 121.4 and 121.3 hours respectively. 
The 9th had 11.2, the 25th 11.2, the 27th 10.3 
hours of sunshine. N.E. to N. winds prevailed 
on the 12th to 15th, and W. to S. on other days. 
The death rate was as low as 15.9 for the week 
ending the 28th. 

July, 1890, was rather cold, very wet, and very 
gloomy. The temperature ranged between 41.9 
deg. on the 12th, and 78.1 deg. on the 23rd. The 
mean daily temperature was 10.5 deg. below the 
average on the 5th, 8.7 deg. on the 6th, 10 deg. on 
the llth, 9.8 deg. on the 12th, 7.4 deg. on the 
19th. On the 5th 1.17 in. of rain fell, on the 
17th, 1.19in.; and 18 days were rainy. Sun- 
shine was very deficient, though there was less in 
1888, the least recorded 95.7 hours. The 20th had 
10.3 ; the 22nd, 10.2; the 29th, 9.8 hours of sun- 
shine. The winds were from westward, except 
N.E. to E. on the 16th and 17th. The death rate 
was 18. 

August, 1890, was rather cold, the temperature 
ranging between 82.8 deg. on the5th, and 39.1 deg. 
on the 31st; the 24th was 7.9deg., and the 
30th and 31st 9.5 deg. below the normal daily 
mean temperatures. There were 15 rainy days, 
but no rain fell from the 3rd to the 9th inclusive. 
Sunshine was deficient though much more than the 
smallest duration recorded, 106.3 hours in 1880, 
The 1st had 10.4, 5th 9.6, 17th 11.1, 22nd 8.1, 
3lst 8.8 hours of sunshine. The winds were 
E.N.E., 7th to the 10th, S.E. to N.E. 18th and 
19th, N. 28th to 31st, S.W. to N. W. on other days. 
The death rate was less than 17. 

September, 1890, was warm, very dry, and 
brilliant. The temperature ranged between 37.1 deg. 
on the lst and 77.7 deg. on the 5th. Few Sep- 
tembers have been so dry; the driest, 0.16 in. of 
rain, was 1865. Rain fell on 6 days only ; there 
was no rain from the Ist to 16th, and 24th to 30th. 
The duration of sunshine was the greatest recorded. 
The Ist had 9, 8th 9.5, 14th 9.7, 15th and 16th 
nearly 11 hours of sunshine. The winds were 8. 
to E. 13th to 21st, S. to W. 22nd to 30th. The 
death rate was only 16.2 for the week ending the 
20th. 

October, 1890, was dry and tine. The tempera- 
ture ranged between 68.6 deg. on the 6th, and 24.7 
deg. on the 28th. The 26th was 9.9 deg., 27th 
12.6 deg., 28th 16.8 deg. below the normal daily 
temperatures. Rain fell on only 9 days. The 
driest October, 1879, had 0.76 in. of rain. There 











78 


ENGINEERING. 


[JAN. 16, 1891. 








was plenty of sunshine, though not so much as in 
1888, which had 1033 hours. The winds were 
variable but chiefly westerly. The death rate was 
as low as 17.4 and as high as 21.4. 

November 1890.—The month was variable, 
damp and dull, mild with W.S.W. wind in the 
third week ; it ended very cold with N.E. wind. 
The temperature ranged between 58.2 deg. on the 
23rd and 18.3 deg. on the 28th. The 16th had 
9.1 deg., 18th 10.2 deg., 19th 12.1 deg., 20th 
11.4 deg., 23rd 13.9 deg. above ; 26th 11.1 deg., 
27th 14.3 deg., 28th 19.1 deg., 29th 12.2 deg., 30th 
10.3 deg. below the normal daily temperatures. 
Although the rainfall was of small amount, it was 
spread over 19 days. The smallest rainfall, 0.42 in., 
occurred in 1867. The 8th had 6.4, the 12th 5.8 
hours of sunshine; but there was little or none 
after the 17th. The least sunshine, 29.3 hours, 
occurred in 1886. Wind pressure attained 10 lb. 
on the 24th. The death rate was from 20.5 to 18. 

December, 1890.—The weather was most remark- 
able, for cold, fog, and snow, with persistent 
easterly winds. The temperature ranged between 
43.1 deg. on the 4th, and 13.4 deg. on the 22nd. 
The mean temperature for the month, 29.8 deg., is 
the lowest on record, except 29 deg. for 1788, 
better appreciated in contrast with the warmest on 
record, 47.4 deg., in 1852. The mean daily tem- 
perature was every day below the normal, as much 
as 18 deg. below on the 14th, 20.7 deg. below on 
the 22nd, and 15.6 deg. on the 30th. Rain fell on 
the 4th to the amount of .09 in., snow on eight 
days, altogether about 8 in. in depth, giving to the 
rain gauge a total of 0.78. The driest December, 
1829, had only .08 of rain. Sunshine was regis- 
tered only on three days, during 2.4 hours, the 
least on record. The death rate rose to 29.7. 

The winter of 1889-90 commenced before the end 
of November with so abrupt a change from genial 
mildness that the cold was felt much more severely 
than would appear from its actual intensity. The 
frost broke up after the first week of December, 
and the winter remained generally mild until the 
last week of February, when again there was an 
abrupt spell of cold and frost which continued until 
March 9th. Snow occurred on a few days, but not 
enough to lie on the ground many hours. All 
things considered the winter and spring were rather 
better than the normal, with extra sunshine. The 
summer was rainy, cold, and deficient in sunshine. 
The autumn was dry, with extra sunshine. The 
year was 1 deg. below the normal temperature, 
3 in. deficient in rain, and had rather more than 
the average sunshine, but spells of heat were not 
experienced ; only on three days did the thermo- 
meter in the shade rise above 80 deg., namely, 
June 25th, August Ist and 5th. 
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Tue Canet System or ARTILLERY (CONCLUDING 
ARTICLE). 


Berore dismissing the somewhat prolonged in- 
vestigation of the Canet system of gun and gun- 
carriage construction, it will be of interest briefly 
to review the general principles upon which it is 
based, and the improvements which it involves, 
and which have been so ably carried out by the 
Forges et Chantiers de la Mediterranée. The 
ordnance manufactured at Havre possesses so many 
distinctive features, while its excellence of design 
and perfection of workmanship have been demon- 
strated by such numerous and protracted tests, that 
the manufacturers can fairly claim to rank among 
the few great producers of artillery. This great 
development has been due almost entirely to M. 
Canet, who was especially fitted, for the work, by 
the admirable training he received in England when 
working for Mr. Vavasseur. He came to England 
shortly after the war of 1870, the experience gained 
during which showed the necessity of important 
changes in gun construction. After the war the 
Forges et Chantiers commenced the manufacture 
of guns as a new branch of their already great 
industry, and since the appointment of M. Canet 
as director of the Ordnance Department, the Society 
have introduced into the industry little less than a 
revolution. The special feature that has character- 
ised the progress made by the Forges et Chantiers, 
may be broadly described as one of trial and error. 
Thoroughly trained in the science of gun construc- 
tion as it existed twenty years ago, and possessing 
besides a powerful gift of invention, M. Canet has 





kept this faculty in the background, applying it 
when prolonged experiment has justified its 
use. The results obtained have proved that this 
tedious and costly method, involving infinite 
patience and much self-denial, is the true road to 
success. 

We may conclude our long investigation of the 
Canet system by a brief review of its most impor- 
tant features. As for the guns themselves, a 
particular method of construction, which we have 
fully described and illustrated, has been adopted. 
The body of the gun is stiffened longitudinally, 
and without any great or abrupt changes in 
its diameter, by long jackets secured together 
by clips of such a form, that combined with excel- 
lence of workmanship, there is practically no open- 
ing at the joints, and consequent localisation of 
strains under fire. The form of the bore pre- 
sents certain peculiarities which contribute con- 
siderably towards the penetrating efficiency of the 
projectile, and M. Canet was one of the first artil- 
lerists to adopt the manufacture of extremely long 
types, rising to 40 and even to 50 calibres. With 
the combination of length and form of bore, 
such guns, tried nine months ago, of 15-centi- 
metre (5.90-in.) bore, have given an _ initial 
velocity of 880 metres (2886 ft.) per second ; 
this rate is, we believe, considerably in excess of 
anything previously attained, and gives certainly, 
so far as practice has already gone, the greatest 
attainable efliciency both to the projectile and 
the powder charge. An obvious advantage arising 
from these high velocities, apart from penetrating 
energy, is the flatness of the trajectory and a con- 
sequent greater accuracy of fire. 

M. Canet was probably the first constructor of 
artillery to prepare a general scheme for a complete 
system of guns, involving a large number of natures, 
from the mountain gun weighing 200 lb. to the 
largest naval ordnance of 100 tons. Differing very 
widely in their construction, a general system, how- 
ever, has been observed in designing all these various 
types, and the extensive machinery in the gun factory 
at Havre has been arranged to correspond, so 
that the greatest variety of work can be executed 
with the fewest tools. The advantage of such a 
method is obvious, as compared with the somewhat 
haphazard method of designing guns of different 
natures, and which may or may not possess any fea- 
tures in common. In this scheme there are (in 
the 1889 models), for each calibre two siege and 
garrison guns, one mortar, one howitzer, six coast 
defence and naval guns, and three quick-firing 
guns, or twelve in all, firing projectiles with velo- 
cities varying from 200 to 880 metres per second. 
The models for 1891 include a greater num- 
ber of guns. All these varying natures (except 
some few of the largest sizes) having been de- 
signed on lines confirmed by experiment, and the 
whole series scheduled systematically, it follows that 
—the actual conditions to be fulfilled being known— 
any particular classes of guns may be ordered by 
selection, purchasers having before them the de- 
tailed characteristics and efticiency of each type. 
Always following this order of classification, the 
method of obturation, the mechanical appliances 
for opening and closing the breech, the safety 
devices, and the systems of firing the charge, are 
modified to suit the particular class of gun. 
Especially simple is the special arrangement modi- 
fied in several different ways, by which the breech 
is opened and closed, by turning a hand lever 
always in the same direction, while the system, ap- 
plied only to some guns of small calibre, in which the 
heliocoidal threads on the breech cause the block to 
travel as well as to engage or disengage in its seat, 
is very ingenious. The simple and efficient means 
of operating the breech-blocks of the Canet quick- 
firing guns are too well known through our detailed 
descriptions, to require any further reference here. 

A system of classification has also been adopted for 
gun mountings, though these are sometimes far more 
difficult of arrangement than the guns ; the principal 
object kept in view is the production of types that 
are efficient, easy of manipulation, and which are 
not too bulky. As regards gun mountings for 
coast defence or shipboard, three of the most 
important objects kept in view, are a reduction of 
the reversing strains due to firing, an increase in 
stability, and a complete protection of the various 
parts. The Forges et Chantiers Company claim 
to be the first to have produced cheap, simple, and 
easily handled cast-iron carriages for coast defence, 
adapted to replace (as they have done to a large 
extent) the heavier and unsatisfactory mountings 





employed by the French Government. Several 
distinct forms of gun-carriages are due to M. Canet, 
such as those with horizontal frames, with circular 
underframes that reduce the shock upon the plat- 
forms on which they are mounted, disappearing 
carriages (of a special type), balanced mountings 
with a circular brake, &c. 

Improvements in hydraulic brakes naturally 
formed one of the most important features in the 
development of gun-carriages, and the means for 
maintaining an approximately uniform resistance 
of the brake during the whole period of recoil was 
ultimately found in the very ingenious counter-rod 
of varying section placed in the cylinder, by which 
a regular pressure could be insured. This method, 
adopted in all the carriages made at Havre, has 
been described and illustrated by us; and it is 
beginning entirely to displace the turning valve 
and its various modifications. Another detail that 
should not be overlooked is the very ingenious 
manner in which the effect of recoil is utilised 
either to compress air in reservoirs, or springs, 
and the release of which reacts on the gun to 
bring it back into firing position. 

One of the many important contributions of M. 
Canet to the art of war, is his system of naval 
turrets. In a somewhat similar line of work he has 
elaborated a special plan of ironclad forts for coast 
defence ; these have been already described and 
illustrated. Of the great value of the Canet system 
of naval turrets there can be no doubt, the tests 
applied to them being as complete as is possible, 
short of the proof of actual war. In the ordinary 
system a gun so mounted on board ship must be 
brought into one position that its bore may be axial 
with the cradle carrying the charge, and this neces- 
sity involves considerable delay and labour, with 
sometimes no small inconvenience. As our readers 
are aware, the Canet system of mounting removes 
this inconvenience. The rotating platform carrying 
the gun also carries at its centre a tube up which the 
ammunition can be passed by means of the hoist work- 
ing within it, so that no matter in what direction it 
may be pointed, it recoils immediately opposite 
the hoist, and is ready for loading as soon as the 
breech is opened. In a former issue we described 
the armament of the Chilian cruiser Capitan-Prat, 
and pointed out that a feature of great interest in 
the vessel was the substitution of electricity for 
hydraulic power for moving the turrets, working 
the guns and ammunition hoists, and for the 
various other operations for which power is re- 
quired. This innovation must for the present be 
regarded somewhat as an experiment, but as it has 
been subjected to very careful experiment, as, more- 
over, it has been approved by the Chilian Govern- 
ment, and applied to three of their large warships, 
it is evidently an experiment, the result of which 
is scarcely doubtful, and which will probably lead 
in many cases to a suppression of the more costly 
and complicated system of power by water trans- 
mission on board ship. The first application of 
electricity for training artillery was made by M. 
Canet to a 15-centimetre quick-firing gun; this 
was shown at the Paris Exhibition of 1889, and 
was the introduction to the more complete system 
on board the Chilian warships, and also on some 
turrets on a French ironclad. 

We have so recently described what M. Canet 
has done in the direction of improving the means 
of launching torpedoes, that it is only necessary to 
make a passing reference to this part of the sub- 
ject. 
It would have been impossible for all the re- 
markable progress we have been considering to 
have been achieved if the Forges et Chantiers 
Company had not created the most perfect 
means possible, for experimental and manu- 
facturing purposes. The gun factory at Havre is 
certainly the largest and best equipped of any in 
France, while the Polygon, at Hoc, near Havre, is 
the best and most complete in the world. The 
company has, moreover, enjoyed special advantages 
which have enabled them to carry out exhaustive 
trials on board ship, the Forges et Chantiers having 
constructed a large number of war vessels for 
France as well as for other governments. 

The resumé of the work that has been accom- 
plished by the Forges et Chantiers de la Mediter- 
ranée, both in their shipbuilding yards at La Seyne 
and their gun factory at Havre, would be incom- 
plete unless it included the names of some of 
the principal members of the Society. First 
among them come M. Béhic, the President of 
Council in the administration of the company, 
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At Havre 
a great part of the successful work of the gun| 
factory is due to M. le Commandant Roger, | 
director of the Ordnance Department, as well as to | 
the eminent engineers occupying various positions, | 
especially M. Le Moine and M. Lagane at La} 
Seyne, M. Drory, at the engine works near| 


and M. Jouét-Pastré, Vice-President. 


Marseilles, M. Cazavan, at Havre. We cannot | 
better conclude this article than by an extract | 
from an article published in the Times of Sep-| 
tember 21, 1889, devoted to a description of the | 
magnificent display of Canet war matériel, shown 
at the Paris Exhibition by the Forges et Chantiers 
Company. 


|an ounce of raw material. 


which, without foreign assistance, are capable of 
constructing a modern warship of considerable 
displacement, of fitting her with engines of ade- 
quate power, and of arming her with long-range 
guns of large calibre. England, of course, stands 
at the head of them. She possesses a score of 
yards, public and private, which can build and 
complete for sea iron or steel vessels of any 
desired size and type; she can manufacture 
guns of all weights, not only at Woolwich, but 
also at Elswick and at two or three other private 
works ; and she can do all without calling upon 
any foreign country for either an hour’s labour or 
France comes next. 


‘There are, at the present time, but few countries|She has her Government dockyards at Toulon, 





Cherbourg, Brest, Rochefort, and Lorient, and her 
private yards at La Seyne, Marseilles, Havre, 
and elsewhere ; and she has her Government gun 
factories at Ruelle, Nevers, and Saint Gervais, 
and her private gun factory at Havre. Germany, 
again, has yards that are capable of almost any- 
thing at Kiel, Stettin, Wilhelmshaven, and 
Bremen, and the great gun factory of Krupp at 
Essen. Spain, with her modern dockyards at 
Bilbao, Ferrol, La Carraca, and elsewhere, and 
her Hontoria gun factory at Trubia, has begun to 
be self-reliant. The United States also, with her 
navy yards at Brooklyn, Boston, Norfolk, Phila- 
delphia, and San Francisco, her several good 
private dockyards, and her gun factories at Wash- 
ington, West Point, South Boston, and the works 
of the Bethlehem Iron Company, is in a way to 
become independent. Russia, too, can at a pinch 
turn out completed ships at St. Petersburg, Sebas- 
topol, and Nicolaieff, although she prefers English 
armour and engines when she can get them, and 
she has fairly good home-made guns on the 
Abouchoff principle. But nearly all the other 
powers, great and small, are frankly beholden to 
England, Germany, or France, for the essential 
parts of their naval armaments. Italy, Austria, 
Norway, Sweden, Denmark, Holland, Greece, 
Brazil, the Argentine Republic, Chili, China, 
Japan, and Turkey, are in this category. Some of 
them go for heavy guns to Armstrong, some to 
Krupp, some to Whitworth, and some to the Forges 
et Chantiers de la Mediterranée ; and some of them 
get their heavy warships built in England, some in 
France, and some in Germany, while those of 
them which build for themselves are largely de- 
pendent upon materials and even labour from 
abroad. 

‘*Twenty years ago England was practically the 
sole purveyor to these countries of heavy guns and 
of w-rships, or cf the materials for their con- 
struction. Then Germany, and especially Essen, 
entered the field ; but France still failed to com- 
pete. The truth is that previous to the war of 
1870-71 the Government was, to all intents and 
purposes, the only maker of war material in 
France, for such private works as were in opera- 
tion, worked only for Government and under 
Government direction. But during the war the 
Government factories proved to be quite unequal 
to the great strain that was put upon them, and 
the co-operation of private industry was invited. 
The chief establishment which was thus appealed 
to was that of the Société des Forges et Chantiers 
de la Mediterranée—an establishment which up to 
that moment had mainly busied itself with ship- 
building. The Société responded by turning out 
within a very short period 300 guns of various 
kinds and 1200 carriages. After the war it 
occurred to M. Thiers that it would be a good 
thing to foster the foundation in France of a rival 
establishment to that of Krupp at Essen ; and he 
seems to have turned his eyes for a time upon the 
great works of Schneider and Co. at Le Creusdt. 
But the force of tradition prevailed against him. 
The construction of war material had always been 
the exclusive function of the State, private in- 
dustry being merely an auxiliary resource, and 
M. Thiers, at length, was persuaded to agree that, 
upon the whole, it would be unwise to make a 
change. For some years afterwards, therefore, 
private industry in France was not permitted to 
compete with the Armstrongs of England or the 
Krupps of Germany ; and it was not until August 
14, 1885, that French law recognised freedom of 
trade in arms and allowed the exportation of heavy 
guns. France was already well prepared for the 
rivalry which she now ventured upon. For a long 
anterior period the great works at Le Creusdt, 
Firminy, Terre-Noire, Saint Chamond, and else- 
where, had been producing irons and steels of a 
quality not inferior to that of the irons and steels 
of Engand and Germany ; and after 1885, France 
made rapid progress upon the path which the new 
law opened to her. La Société des Forges et 
Chantiers de la Mediterranée led the van in this 
direction, and the magnificent collection of modern 
guns which is shown by the company at the Paris 
Exhibition now demonstrates to all the world that 
a rival of Krupp and of Armstrong has at last 
arisen.” 

On another occasion we may find it convenient 
to return to the Forges et Chantiers and devote 
some space to a description of what this great com- 
pany has done in the construction of war vessels 
for French and other Governments, as well as in 
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building transports, or ships that can be utilised as 
transports, if the necessity arose for their employ- 
ment in this capacity. 








NOTES. 
Tue ReEcEPTION AT THE INSTITUTION OF CIVIL 
ENGINEERS. 

Tue first of the projected receptions at the Insti- 
tution of Civil Engineers took place last Tuesday 
evening. The proceedings commenced at eight 
o'clock, and after the preliminary business a paper 
was read, contributed by Mr. W. H. Allen, on 
‘‘ Auxiliary Engines in Connection with the 
Modern Marine Engine.” At the conclusion of the 
paper the discussion was adjourned till the next 
meeting, and the members were received by the 
President in the library. There were some 400 
present, but owing to the admirable arrangements 
there was no unpleasant crowding, the gathering 
being dispersed very evenly through the various 
rooms of the Institution. To render circulation 
more easy the seats in the theatre had been placed 
on the floor levei, instead of each tier being at a 
higher level than the tier before it, as formerly. 
This rendered it rather difficult for those at the 
back to see and hear the speakers around the 
council table, a difficulty which will be remedied in 
the future by raising the platform on which the 
council sit. There was an exhibition of objects of 
engineering interest, some of them being directly 
connected with the subject of the paper. The 
gathering did not break up for a considerable 
time and was extremely successful. 


SMOKELEss CoaL IN TONQUIN. 

Mr. William Warren, who has just returned 
from the East, supplies some information regarding 
his work in the search for seams of coal in Tonquin, 
which as the result of the late wars there, is now 
part of the French territory. The coal, of which 
there is an extensive field, will add greatly to the im- 
portance of the territorial acquisition to the French 
in view of its importance as a coaling station, and will 
afford a further evidence of the varying fortunes 
of politicians, as M. Ferry, rising from the obloquy 
into which he fell as a result of the public 
disapproval of the continuance of the campaign, 
will now find favour and commendation for fore- 
sight. The seams of cual have been known for 
something like half a century. They crop out all 
round the bases of lowish hills which fringe the 
shores of the Gulf of Tonquin. One of the seams 
is 152 ft. thick of almost solid coal. It is a semi- 
anthracite of very fine quality, having about 87 per 
cent. of fixed carbon and from 7 to 12} per cent. of 
volatile matter, from 2 to 3 per cent. ash, free 
from pyrites, and of course quite smokeless, A 
steamer named Fatshan, of 14 knots speed, has 
been tried with 300 tons of the coal. The results 
were very satisfactory, the vessel steaming well at 
a fully maintained speed, with almost the same con- 
sumption as in the case of Cardiff coal. The dis- 
covery is a serious one for the Japanese coal in- 
dustry, as Hong-Kong formerly took about 50,000 
tons monthly. The Japan coal has 23 to 27 per 
cent. of ash, against 2 to 3 per cent. in the Tonquin 
coal. The gain in decreased consumption is en- 
hanced by reason of the increased cargo space avail- 
able, or in other cases in allowing the vessels to 
keep the sea for a longer time. 


ELectTRIC INTERLOCKING OF SIGNALS. 

On Wednesday evening last, Mr. C. E. Spagno- 
letti read a paper before the Inventors’ Institute 
*‘On the Electric Locking and Block System 
in Use on the City and South London Electric 
Railway.” The system in question may be de- 
scribed briefly as follows. Taking three stations, 
A, B, and C on the line, the controlling signals 
are the starting signals at each of these stations. 
The levers to these signals are all fitted with a 
lock, which can only be opened, sllowing the signal 
to be put to the line clear positicn, by means of a 
current of electricity from the station, immediately 
following that at which the signal in question is. 
Thus if a train is on the line between A and B, the 
- signalman at the latter place calls the man at C, 
who then pushes in a plug, which sends the un- 
locking current to B ; B can now lower his signal, 
and let the train pass his station. He then raises 
his signal again behind the train, and cannot take 
it down again until the train has passed over a 
treadle at C, because when C pushed his unlocking 

lug in, this plug itself became locked, and cannot 

e pushed in a second time until it is freed by an 





electric current sent by the train passing over the 
treadle mentioned. Suppose, however, B neglected 
to return his signal to the line-blocked position, 
it might then be possible for a second train to run 
past B. This, however, is prevented by leading 
the wire from B, which conveys the unlocking 
current to A, through the locking gear of the signal 
lever at B, so that no current can pass from B to 
unlock the signal at A unless the signal at B is in 
the line-blocked position, and as once this signal 
has been returned to this position, it cannot again 
be lowered until the train in the section has passed 
the treadle at C, it follows that two men and an 
automatic lock must go wrong before two trains 
can get in the same section through inaccurate 
signalling. Mr. Spagnoletti has also, it appears, 
arranged the system for single-line working. In this 
case the signals admitting to a section at both stations 
at the ends of a section, are locked till the train has 
passed a treadle at the end of the section. In other 
points the system is the same as that for double-line 
working. Mr. Spagnoletti claims that this system 
of working single lines is, at least, as safe as the 
staff system, whilst it avoids the loss of time, 
almost inseparable from that system, where it is 
necessary to stop or slow down the train at the 
end of each section to change the staff, and he is 
now applying to the Board of Trade, with the view 
of inducing that body to permit the use of this 
system for such lines. A representative of the 
South-Eastern Railway, who was present, did, 
indeed, state that the electrical locking gear would 
not be permitted as a substitute for the staff on 
his line, but as this railway has never shown any 
extraordinary anxiety to economise the time of its 
passengers, its example is not likely to carry much 
weight with more enterprising and go-ahead com- 
panies, 
M‘Kinitry TarirF AND WaAGEs. 

The proclaimed purpose for which the M‘Kinley 
tariff was adopted in the United States was the 
encouragement of trade and the betterment of the 
labouring classes, presumably by increasing their 
wages. This latter was the plea at the hustings, 
at the recent congressional elections, and if it had 
been supported even by epampeer the Protec- 
tionist party would not have suffered such a pro- 
nounced defeat. Of course the cry was, ‘‘ It is yet 
too soon for wages to be advanced,” but as far 
as the asserted influence towards better wages 
which has been operative since the enforcement 
of the Act, it is not too soon to inquire what has 
been the effect on the remuneration of labour. 
Prices of products, native and imported, have all 
advanced, and that, whether or not they were 
affected by the tariff. The labouring classes, for 
whuse advantage the protection duties were in- 
creased, have therefore more to pay for the neces- 
sities as well as luxuries of life, and it is pertinent 
to ask whether wages have been increased, for if 
not, they have decreased according to the economic 
standard of fair wage being consistent with the 
cost of living. Several authorities on the labour 
question have been interviewed and have given 
their views on the subject. These belong to both 
sides, Protectionists and Free Traders, and it is 
remarkable that there is unanimity on the one 
point, that wages have not been appreciably 
affected. Mr. Horace G. Wadling, the chief of the 
Bureau of the Statistics of Labour, states that it is 
too early to expect to learn anything in regard to 
the effect of the M‘Kinley tariff; that is to say, 
the statistical report cannot be ready for many 
months, but reports are available in regard to 
several representative trades. Labourers have not 
obtained any advance, pianoforte manufacturers in 
some cases have had their wages reduced from 10 
to 20 per cent. ; there has been no increase in the 
cigar makers’ pay, although the prices of cigars have 
advanced ; the wagesin the boot and shoe depart- 
ment have not been affected, the men having taken 
a firm stand; the morocco manufacturers have 
been unable to get their wages increased to the 
level of two years ago, notwithstanding a 25 per 
cent. tariff. Several authorities are pronounced in 
their belief that the Act cannot do much good for 
the men. 
doubtedly, says one of the parties interviewed, 
prevented reductions in other departments than 
those named. The maker may get a larger profit 
under the M‘Kinley Act, but the labourer will not 
profit thereby. On the other side, the secretary 
of the Home Market Club, who still clings to the 
belief of the inseparability of protection and good 
wages ‘‘for an indefinite period,” is reported to 


Strong trade organisations have un-’ 





have stated that since the passage of the Bill there 
have been slight reductions in wages in a few of 
the larger industrial centres; but they have been 
counterbalanced by augmentations similar in 
amount. For example, among perhaps the princi- 
pal of these wages centres, the Carnegie Iron and 
Steel Works have advanced the rate of pay 5 per 
cent., but as a matter of fact nearly all the changes 
have been due to local causes, and a serious appre- 
ciation of the situation can only be arrived at en- 
tirely apart from the change in the tariff. There 
has certainly been an active demand for labour 
in all industrial centres, and this means continued 
employment with good wages. Time will make 
the effect more pronounced, that is to say if the 
M ‘Kinley tariff remains long enough in operation. 


THE VARRUGAS VIADUCT. 


Eighteen years ago we illustrated and described 
(see ENGINEERING, vol. xiii., page 237) a very re- 
markable piece of engineering construction, de- 
signed and carried out under the superintendence 
of the late well-known American engineer, Mr. 
Walton W. Evans. This was the great Varrugas 
Viaduct, the most important work upon the ex- 
tremely difficult Lima and Oroya Railroad ; it was, 
at the time of its construction, the highest bridge 
ever erected, the greatest length of the principal 
pier being 252 ft. above its foundation. The erec- 
tion of this great work involved difficulties of the 
most stupendous character, not only as concerned 
the transport of material, but also on account of a 
strange phenomenon that existed within the narrow 
limits of the arid chasm spanned by‘ the viaduct. 
This was the justly dreaded Varrugas fever, un- 
known to the world until the American con- 
tractors and their corps of workmen took posses- 
sion of the spot to build the bridge. No sooner 
were they established there than a strange ma- 
lignant disease broke out amongst them, which 
defied all medical treatment and carried off nearly 
every one of its victims. This disease, as rapid in 
its course as it was repulsive in its development, 
was thought for a long time to be due to some 
poisonous qualities in the water, but it was after- 
wards decided that this was not the case, but that 
the fatal poison was blended with the apparently 
pure mountain air. Like the Panama Railroad, 
the Varrugas Viaduct may be said to have been 
built on human bones, and the evil reputation of 
the spot has remained with it ever since. Some 
two years ago a tornado swept across the bridge 
and completely wrecked the light structure from 
rails to foundation ; at all costs it was neces- 
sary to rebuild it, and American engineers and con- 
tractors did not hesitate to undertake the task ; the 
bridge was rebuilt again at a fearful sacrifice of life, 
though perhaps not so great as that attending its 
first erection, since in the mean time doctors had 
learned something of the nature of the treatment 
of the malady. Jt is in connection of this work 
that a story of heroism should be placed on record. 
A young English engineer—Mr. Affleck P. Fraser 
—a member of the Institution of Civil Engineers, 
was sent some time since by Mr. James Livesey, of 
Westminster, to manage the La Guira and Caraccas 
Railway. From this position he had been called 
by the directors of the Lima and Oroya Railway 
to take charge of the management of that line, 
which had fallen into great confusion. One day in 
December last, happening to be in the vicinity of 
Varrugas, he learned that the American engineer in 
charge of the viaduct, then nearlyapproaching com- 
pletion, and whountilthen had been fortunate enough 
to escape the malady, had been struck down and 
was lying in a local hospital, abandoned by his 
friends and given up by the doctor in charge. This 
gentleman informed Mr. Fraser that there was only 
one chance of saving the sick man, a transfusion 
operation, and that, of course, no one was willing to 
incur so grave arisk. Without a moment’s hesita- 
tion Mr. Fraser insisted that he would give this 
chance to his brother engineer, a stranger to him. 
After some useless remonstrance on the part of the 
doctor, the operation was performed, and the 
Englishman’s blood forced into the poisoned veins 
of the American, saved his life ; at a great cost, as 
it seemed, though by our latest advices we are glad 
to learn that Mr. Fraser has entirely recovered. 
The Institution of Civil Engineers and the profes- 
sion at large may well be proud of this heroic 
member of their calling, and we are glad to be 
able to make known a fact which, but for a mere 
accident, would never have been recorded. While 
politicians wrangle over the rights and wrongs of 





Jan. 16, 1891.] 


ENGINEERING. 


81 








seal fishing, of ocean ways, or of tariffs, the bond of 
fellowship and the ties of blood are drawn tighter 
every year between the better and nobler men and 
women upon whom the real strength and advance- 
ment of America and England depend, and it will 
be long, we venture to predict, before either one is 
wanting in duty or self-sacrifice to the other in 
moments of necessity. 


YARROW’S WATER-TUBE BOILER. 

Tue illustrations we give on page 79 show a 
type of water-tube boiler which has lately been intro- 
duced by Messrs. Yarrow and Co., of Poplar, for use 
in the torpedo boats built by this firm. The parti- 
cular boiler represented in our illustrations has been 
placed in a second-class torpedo boat, which is one of 
a number that the firm has lately constructed for the 
Argentine Government. 

Although this form of boiler has only recently been 
brought forward by Messrs. Yarrow, it can hardly be 
described as new; for the design has been worked out 
for some time past, and is the result of a large number 
of trials and experiments which have extended over 
the last ten years or more. It is now about that time 
since Mr. Yarrow patented a water-tube boiler which 
we believe was fairly successful in working, and it is 
two years or more since we were shown a smaller boiler 

ractically identical in form with that which we now 
illustrate, but which possessed certain additional fea- 
tures that have since been proved by practical expe- 
rience to be unnecessary. 

The arrangement and general design are fairly well 
shown by our illustration. Thereis a horizontal upper 
chamber or receiver and two lower chambers, each of 
the latter occupying the space at the sides of the fire- 
grate. The receiver is connected to the lower chambers 
by numerous straight lengths of pipe, composed of 
weldless steel tube. The parts of the chambers into 
which these tubes are inserted are flattened so that 
several rows of the tubes are possible. The tubes are 
expanded into the chambers in the ordinary way. 
Each chamber is made in two parts, which are flanged 
outand joined by nuts and bolts, a copper wire serving 
as packing to make a steam-tight joint. The water 
gauge glasses and other fittings are attached to the 
upper cylinder. The whole is inclosed by a smoke 
jacket, and the products of combustion pass upwards 
amongst the tubes to the uptake on the top of the 
boiler. In the boiler fitted to the second-class boat to 
which reference has been made, the length of the 
cylinders is about 6 ft., and the diameter of the top 
receiver is 20in. The tubes are galvanised, and we 
understand Messrs. Yarrow and Co. have made 
arrangements whereby the whole of the boiler can be 
galvanised complete. 

When running, the water level is kept about half- 
way up the receiver, and the top of the tubes is 
therefore always below the water level. In connec- 
tion with this point the question of circulation—the 
crucial point in the design of all water-tube boilers— 
will arise ; and in regard to this point the long con- 
tinued experiments of Messrs. Yarrow have brought 
some curious facts to light. As first designed this 
water-tube boiler had certain exterior pipes which 
were intended to aid the circulation by allowing the 
cooler water in them to fall whilst the hotter water 
and steam in the tubes subject to the heat of the fur- 
nace flowed upwards, in a manner oe familiar. 
The boiler from which our illustration has been taken 
has these exterior pipes. It has been found, however, 
by recent experiments that the exterior pipes are un- 
necessary, a sufficient circulation being obtained by 
the difference in heat to which the rows of pipes re- 
spectively near to, and furthest removed from, the 
radiant heat of the furnace are subjected, and the 
consequent difference in specific gravity of the con- 
tents of the pipes or tubes. The fact is interesting, as 
showing the greater simplicity in design which can 
often be obtained in engineering structures by further 
research. 

Another important point which will strike the 
engineer acquainted with the history of past water- 
tube boilers is that which depends on unequal expan- 
sion and contraction. The tubes being straight, if one 
expands under the influence of heat more than the rest, 
a compressive stress will be put upon the tube, whilst 
the colder lengths of pipe will be subject to a tensile 
stress. This, it would be thought, should lead to a 
loosening of the joints and consequent leakage. It is 
unreasonable to expect any boiler to work without 
stress of some kind, and the question arises whether 
the structure is sufficiently strong to resist the stresses 
to which allusion has been made. The recent expe- 
rience with certain boilers of the more ordinary type 
fitted in some of Her Majesty’s vessels, would lead to 
misgiving on this point ; but it is doubtful how far the 
compression and tension of tubes, due to unequal 
temperature, causes tube ends to leak in shell boilers. 
At any rate the boiler under notice stands on a different 
footing, and the experience of Messrs. Yarrow is that 
their new type of boiler neither leaks nor primes when 
put to the high duty required in torpedo boats. That 








OrrictaAL TRIAL oF Seconp-CLass ToRPEDO BOAT FOR THE ARGENTINE GOVERNMENT, BY MEssrs. 
Yarrow AND Co., DECEMBER 23, 1890. 


Fitted with Yarrow’s tubulous boiler. 


Load on board 2 tons. 


The trial took place at Long Reach on the 


Admiralty measured mile. 
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that duty is up to the average may be taken as granted | Comparing the quantity discharged with the indicated 


from the fact that the boat in which the water-tube | 
boiler has been placed made a knot an hour more than | 
her sister ships. | 

The annexed Table contains a copy of the official 
record of the trial. 

The boat is 60 ft. long by 9 ft. 3in. broad. Her 
displacement when fully loaded is about 15 tons. The | 
engines are of the triple-compound type, and work up| 
to about 250 indicated horse-power. The average | 
speed attained with the same type of boats with loco- | 
motive boilers is 17 knots. 

The advantages claimed for the boiler by its makers | 
are that it is free from complicated und intricate parts, | 
there being neither bends, elbows, or intermediate | 
obstruction to the free flow of steam and water through | 
the tubes. By unscrewing the nuts and dividing the | 
chambers at the flanges, a straight length of pipe | 
becomes accessible, thus allowing of freedom for cleans- | 
ing purposes. The boiler is light, easy to repair, and has | 
high steaming powers for the surface exposed and fuel | 
burnt. Steam can be raised in a very short time— | 
about twenty minutes, we believe, starting with all | 
cold. The great point that remains to be considered 
in this boiler is its durability, and on that subject 
it is evident that no one can speak with authority for 
the next nine or ten years—at least authoritatively as | 
comparing it with the loco-marine type with which it 
is brought into competition. Messrs. Yarrow have, 
however, constructed a few of these boilers which 
have been at work for some years with satisfactory 
results; and they are only now bringing the design 
forward after having satisfied themselves that there is 
no serious doubt as to its practical success. Probably 
we should have heard more of the invention ere this, 
had it not been for the satisfactory results Messrs. 
Yarrow and Co. always seem to get from their old and 
tried friend the locomotive type of boiler. 





AUXILIARY ENGINES ON SHIPBOARD. 
At the seventh ordinary meeting of the session of the 
Institution of Civil Engineers, held on Tuesday, January 
13th, Sir John Coode, K.C.M.G., President, in the chair, 
the paper read was on ‘‘ Auxiliary Engines in connection | 
with the Modern Marine Engine,” by Mr. William Henry | 
Allen, Assoc. M. Inst. C.K. | 
The paper dealt with the early introduction of auxiliary | 
engines for marine engines, es gy | with the year 
1870, when the surface condenser was fairly established | 
and the marine engine had assumed the form of the twin- | 
compound engine. | 
Circulating Pumps.—Descriptions were given of the | 
form of circulating pump used first in the Arizona, which 
reached its maximum size in the engines on board the | 
Umbria (Fig. 1), and also of the pumps which had been | 
adopted for the large triple-expansion engines of the! 
North German Lloyd Fleet, and it was shown that the | 
quantity of water required for condensing purposes had | 
been reduced from 20 1b. per indicated horse-power per | 
minute in the compound —— to 11 1b. in the triple- | 
expansion engine. The author recommended that the | 
speeds for centrifugal pumps for large boats should be | 
150 revolutions per minute, so that the machines should | 
be fairly light, and yet possess full security from break- | 
down. The custom of duplicating had fallen into disuse, | 
and most of the boats at the present time were fitted with | 
single engines. Cast iron was to be preferred for centri- | 
fugal pumps in lieu of gun-metal, experience having | 
shown that it was proof against the action of sea water. | 
So far as the author knew, no experiments had been | 
carried out on the condensing plant of marine engines, | 
and consequently the data for regulating the size of the | 
machines must be those obtained from practice. The , 
author had found the friction of the condenser tubes, 
together with the velocity of entrance, as well as the 
friction of the circulating pipes themselves, to be equiva- 
lent to a head of from 5 ft. to 10 ft.; that was to say, | 
that in calculating from the speed of the centrifugal | 
pump, as well as the ——— of water known to be} 





delivered at this speed, from 5 ft. to 10 ft. of water was 
the against which he had found it necessary to | 
work. | 


horse-power, the efficiency, with this head and with the 
moderate number of revolutions at which these pumps 
were operated, was found to be 50 per cent. This result 
was with a velocity of water of from 9 ft. to 10 ft. per 
second through the circulating pipes which was usual in 
ordinary merchant steamers, £ the Navy much higher 
velocities had been used—in some instances 15 ft. per 
second, at which speed the duty of the centrifugal pump 
would be considerably diminished. The above efficiency 
must be considered fairly good when the large range 
of power for which the engines were constructed was 
taken into consideration. In twin-screw steamers safety 
of working was in a large measure assured by cross- 
connecting the circulating pumps, so that in case of 
peop apo either of them could be employed for condens- 
ing the steam from both engines. This method, which had 
been recently carried out in the new mail boats, Empress 
of India, and two sister vessels, for the Canadian Pacific 
Railway Company, was shown in diagrams exhibited. In 
this ship the circulating pumps were attached to both 
condensers by cross-connections, with a system of valves. 
Each pump was provided with two engines, either of 
them being powerful enough to provide water for its own 
condenser for circulating, and the two together capable of 
working the pump at a sufficiently accelerated speed to 
provide water for both condensers. This method had 
the advantage of a down the area of the cylinders 
— circulating, while still retaining full power for bilging 
also. 

Scparate Air Pumps.—The practice of entirely discon- 
necting the air and feed pumps from the main engines 
and working them by their own steam cylinders was one 
which had not been universally adopted, but there were 
several instances of such separate sets of engines at work 
giving great satisfaction. They consisted of inverted 
cylinders working the necessary air pumps direct, and 
having connections to feed, bilge, and sanitary pumps on 
the crosshead, the strain acting through the piston-rod 
and crossheads directly on the pumps, an intermediate 
three-throw crank of ordinary description and flywheel on 
either end making the complete machine. These had 
been found to work very satisfactorily in the Normannia 


}and other steamers of this class where they had been 


employed. 

Fans for Forced Draught.—Fans for forced draught had 
been introduced on a large scale in the City of Dublin 
Mail Steam Packet Company’s line running between 
Holyhead and Dublin, in the year 1883, and had since 
then been fitted to the vessels of the following lines: The 
boats running between Belfast and Glasgow, the Liverpool 
and Isle of Man boats (4), Liverpool and Llandudno (2), 
Holyhead and Dublin (4), City of Dublin Steam Packet 
Company’s (5), ndon and North - Western new 
steamers (2), Great Western boats running between 
Weymouth and the Channel Islands (3), Brighton and 
South Coast boats running between Newhaven and 
Dieppe (2), Chatham and Dover boats running between 
Dover and Calais (3), and the Netherlands Steam- 
— aa i boats running between Queenborough 
and Flushing (4). From this list it would be seen 
that all the principal lines of passenger steamers 
running from England to neighbouring shores had been 
supplied with fans. Forced draught, however, had by 
no means been confined to coasting steamers, as recently 
all the Atlantic liners, as well as some boats trading to 
Australia, had been equipped with assisted-draught fans 
of various kinds. Mention was made of Holt’s China 
Line, the Orient Line, and also of the Majestic and 
Teutonic, in which fans for assisted draught were applied. 
At present the pressures for forced draught varied from 
H in. of water upwards, according to the system, but until 
urther progress should be made in high-pressure boilers 
the author was of opinion that a pressure pny yt in. 
of water in the ashpit was not advisable, as it involved 
leakage in the tubes, and other troubles. Experiments 
made both in England and abroad showed that the large 
variation in the quantity of air required in the different 
systems made it almost impossible to give any proper rule. 
An instance of this might be found in the introduction of 
forced draught. The fans supplied to the later Queen- 
borough and Flushing boats were some 18 in. less in dia- 
meter than those of the earlier ones, and gave equally 
ood results. These fans were employed only for assisted 
raught, but considerable benefit had been obtained with 
them, particularly when the wind was abaft the funnel, as 
the stokers then found the greatest difficulty in maintain- 
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ing the pressure. The same might be said of steamers 
which travelled in the trade winds. All these fans were 
driven direct from their own engines, as it was impos- 
sible to work a high-speed belt properly when it was 
placed ionsibudinally with the ship, which was generally 
the most convenient way of arranging the fans. This, 
together with the proximity of dust and grease, ren- 
dered the system an unsafe one. All fans for high- 
speed engines should be secured to a substantial 
foundation. To bolt a high-speed fan against a thin 
plate bulkhead, without supports, would ey ea 
vibration, and possibly fracture the baseplate. Thes 
proper for the kt depended upon their diameter and the 
amount and pressure of air required ; but as these had to 
be accommodated to the maximum speed which could be 
obtained without excessive wear and tear, for quick- 
running engines a speed of from 250 to 350 revolutions per 
minute might be regarded as the most satisfactory for 
long voyages. The efficiency of the combined fan and 
engine was not high, the best results obtained by the 
author being only 42 per cent., with fans of from 4 ft. 6 in. 
to 6 ft. in diameter, suitable for steamship purposes. It 
was highly desirable to keep up the areas of the cylinders, 
so that in the event of the steam pressure dropping, the 
cylinders should be sufficiently large to maintain the 
full speed required by the fan, and thus recover the pres- 
sure. For calculating the areas of the cylinder, an effi- 
ciency of 35 per cent. would insure the engines being of 
ample power. 

Reversing Engines.—At about the time centrifugal 

tage were introduced, the auxiliary engine employed 
or the purpose of operating the reversing links of the 
main engines came into use. The form of engine first em- 
ployed, and which was now in common use on small 
steamers, was that known as the roundabout engine. It 
had a cylinder of from 5 in. to 8 in. diameter, working the 
ordinary wheel motion. The crank on the second shaft 
was connected either to the weigh-shaft of the main engines 
or to the links themselves, and arranged so that the links 
might be reversed ahead and astern. The reversing 
action took place by turning the steam into the exhaust 
by the ordinary central valve. For engines up to 150 
indicated horse-power, where there was plenty of room, 
this arrangement answered the purpose well. It was also 
useful for heating up the main cylinders before leaving 
port by starting at slow movement, when a small volume 
of steam would be admitted on both sides of the main 
viston by the fact of the reversing engine bringing the 
inks backwards and forwards from ahead to astern. 
While this form had been generally adopted for small 
engines, it had been almost entirely superseded in large 
ones during the last ten years by the direct-acting re- 
versing engine. This was eee as the hydraulic revers- 
ing engine. It consisted of a steam cylinder, the 
movement of the piston of which was controlled by an 
oil cylinder. These reversing engines were always 
fitted with automatic cut-off gear, so that the move- 
ment of the small hand lever which controlled the 
steam valve was followed by the motion of the revers- 
ing engine only so far as was necessary, the automatic 
gear cutting off the steam and oil at the position corre- 
sponding to that in which the engineer placed the handle. 
This automatic cut-off controlling gear consisted of a set 
of differential wheels and levers which were positive in 
action ; they were either connected to the weighshaft or 
to the crosshead of the reversing engine, and by links and 
levers to the valves on the reversing engine. The opera- 
tion of altering or reversing the position of the links 
having been accomplished, the hydraulic cylinder took 
upon itself the function of a locking gear, a valve pre- 
venting the oil from ing from one side to the other, 
and so securing the piston in the required position. The 
liability to thrusting of the link ‘blocks was greatly 
lessened by the employment of the oil cylinder. 

Electric Lighting Engines and Dynamos.—These were 
among the latest additions to the engines placed under 
the care of the seagoing engineer, but they had come into 
use so rapidly that it was now the practice to fit up cargo 
steamers, as well as passenger steamers, with them. The 
difference in the comfort of a ship furnished with electric 
light, instead of oil lamps, could only be judged by those 
who had had experience of both. A paper on this subject 
was read before the institution by Mr. Jamieson, in 1884, 
since which time considerable advances had been made in 
perfecting the engine and dynamo for ship work. In the 
interval, nearly every variety of engine had been tried— 
turbine, three-cylinder, rotary, single and double acting, 
open and closed, high and low-speed; but the general 
opinion appeared to be that the double-acting engine, 
specially constructed for driving dynamos, was the form 
which would find the most favour for marine work. At 
the present time electric light machinery might be classed 
under two heads, viz., that specially suitable to Admiralty 
purposes, where the highest economy and efficiency were 
the principal qualities required ; and that appropriate 
for ordinary merchant steamers, where a good practical 
engine and dynamo were loo):ed for before economy, 
except in some of the best Atlantic liners where combined 
— of economical form might be found. 

he question of driving dynamos direct from engines 
or by rope gearing had, the author thought, been settled 
by the general adoption of the direct-working machine, 
the advantages of dispensing with belting and gearing 
where oil, grease, and water were sure to be present being 
very great. 

The author was of — that progress had been 
largely accelerated by the close specifications issued by 
the Admiralty, without which latent ability would not 
have been developed and such great improvements effected 
in so short a time. The economy of engines and dynamos 


had been improved, both by increasing the efficiency of 
the quantity of water re- 
Naturally, with a higher 


the dynamo and by reducin; 
quired by the engine itself. 








pressure of steam, combined with the use of the condenser, 
considerable reduction could be made by way of economy. 
It would also be seen that these engines had in themselves 
several advantages over closed engines, namely, accessi- 
bility, simplicity, and fair economy, combined with the 
all-important ge of durability. It must not be for- 
gotten that the twin-engine with cranks at opposite 
angles, such as was exclusively used at the Admiralty, 
had the advantage of working with considerably less 
vibration than the single-cylinder engine. For the mer- 
cantile marine, however, an altogether different type 
seemed to be preferred. With the exception of some of 
the largest liners, nearly all vessels were at present bein 
fitted with single-cylinder direct-acting engines an 
dynamos, the object of the owners being to secure a 
machine which should run constantly without repair or 
breakdown, and one which could be readily understood by 
ordinary marine engineers, and repaired by them when 
necessary. 

The ship-lighting dynamo had been greatly improved 
during the last year or so, and the drum-wound arma- 
ture machine was one which had been found to work satis- 
factorily. The armature consisted of a cast-iron hub 
mounted on a steel spindle, having laminated plates for 
the core, the whole being drum-wound on the outside. 
Every part at all likely to get out of order was visible, 
and could be readily repaired by those in charge of the 
machine. The voltage at which the author had found it 
most convenient to work in merchant ships was 60 volts, 
which was suitable for glow lamps as well as for pro- 
jectors. 

Bearing in mind that the electric light engine had gene- 
rally to work harder and longer than any other in the 
ship, the light being required both when in port and at 
sea, the matter of economy was of some importance. The 
efficiency of ordinary ship-lighting dynamos, such as 
those which had been constructed by the author with 
double-acting engines, was in some cases as high as 83 per 
cent. The efficiency of dynamos of the ordinary mer- 
cantile form was over 81 per cent. This result had 
been obtained from a number of machines of similar size, 
the engine and dynamo combined being tested from no 
load to full load. 

The above description of auxiliary engines did not by 
any means exhaust the list of those which were to be found 
in the marine engine-room of the present day, as mention 
might be made of the present form of feed pump, which 
was generally of the duplex pattern without flywheel ; 
also the evaporator with Weir’s hot-water feed-pumps ; 
refrigerating apparatus, which had generally the hori- 
zontal compound engine with air-pumps opposite to same ; 
the steering gear, which was sometimes placed in the 
engine-room ; the small engine for turning the engines 
round when in port; the distilling machinery ; the air 
compressors employed when the cabins were ventilated by 
nozzles ; and the ash hoists. The paper had, however, 
extended so far that it would be impossible to embody all 
the details of these ap and the author had preferred 
to confine himself to the four classes of engine which were 
within his own experience. 








MISCELLANEA. 
Mr. E, F. W. Witxkrnson, C.E., has been appointed 
chief engineer of the Public Works Department, Siam. 


Mr. Oswald Brown, M. Inst. C.E., consulting engineer 
to the a, for South Australia, has been engaged 
by the Government of the colony of South Australia to go 
out to the colony to report upon schemes of water supply. 


The annual dinner of the Birmingham Association of 
Students of the Institution of Civil Engineers was held on 
Monday last at the Midland Hotel, Birmingham, Mr. E. 
Pritchard, M.I.C.E., president of the Association, being 
in the chair. 

Messrs. Thomas Thomas and Sons, of 141, Queen Vic- 
toria-street, London, inform us that they have taken 
offices wot ager J at 63, Queen Victoria-street, pendin 
the rebuilding of their premises, which were destroy 
by the recent fire there. 


We are informed that Mr. William Harker, for some 
years chief engineer to Messrs. Richard Schram and Co., 
of 17a, Great George-street, Westminster, has me a 
partner of that firm, the title of which, however, will 
remain unaltered. 


Some nickel steel plates recently tested at the Carnegie 
Works, the specimens being cut from a ?-in. plate, gave 
excellent results. The elastic limit is said to have been 
from 59,000 lb. to 60,000 lb., and the ultimate strength 
100,000 Ib. and 102,000 lb. The reduction of area was 
295 per cent. and 264 per cent. respectively. 


The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending January 4, 
amounted, on 16,244 miles, to 1,138,417/., and for the 
correspondingperiod of 1890, on 16,149? miles, to1,193,8011., 
an increase of 95 miles, or 0.5 per cent., and a decrease 
of 55,3841. or 4.6 per cent. 


The first vessel specially built for the Manchester Ship 
Canal trade has just been launched at Belfast. She is the 
pioneer steamer of a direct service which is about to be 
established between Belfast and Manchester, with Liver- 
= as a port of call. She is built of steel, and is 180 ft. 

ong, but only 14 ft. deep. Another vessel for the same 
trade will be ready in a few months, 


It is announced that the Mutual Telephone Company, 
Limited, will early next month open for traffic the first 
section of their Manchester Telephone Exchange, and that 
they hope to get to work in Liverpool very soon after- 
wards. Orders for between 1600 and 1700 wires have 
already been obtained in Manchester, and a considerable 
number of orders have been booked in Liverpool. 





We are asked to announce a course of nine lectures on 
machine design, to be delivered at 9 o’clock on Friday 
evenings at the People’s Palace, Mile End-road, E., by 
Mr. D. A. Low, Whitworth Scholar, M.1.C.E. The first 
lecture will be delivered this evening. Tickets for the 
— will be 1s. 6d. each, and can be obtained at the 

alace. 


A 12-in. cast-iron gun, lined with steel, has just been 
tested by the United States authorities at Sandy Hook. 
With a full — of 265 lb. of powder and an 800-lb. 
shot, a muzzle velocity of 1700 ft. per second was attained, 
the pressure in the bore being 13.6 tons per square inch. 
The trials have now only a scientific interest, as the 
United States authorities have already decided to build 
steel guns only. 


A large wooden bridge has been erected by the Cana- 
dian Pacific Railroad Company at Milford, Manitoba. 
The structure is 3300 ft. long in all, and 75 ft. high on the 
average. In addition to smaller spans it contains one of 
155 ft. on the Howe truss system. The quantity of 
material used in the work was 1,300,000 board measure. 
1300 piles were used for supporting the trestle, and 150 
piles for the abutments of the Howe truss. The total 
time taken to complete the work was five weeks. 


The twelfth annual exhibition of meteorological instru- 
ments will be held under the auspices of the Royal 
Meteorological Society at the Institution of Civil Engi- 
neers, from March 17th to 20th next. The Exhibition 
Committee will be glad to show any new meteorological 
instruments or apparatus, invented or first constructed 
since last March, as well as photographs and drawings 
possessing meteorological interest. (Gentlemen wishing 
to co-operate in the proposed exhibition should apply to 
the secretary of the society at 30, Great George-street, 
Westminster. 


The examination of the gun mountings of Her Majesty’s 
ship Thunderer, which are of Elswick design and manu- 
facture, has been made at Portsmouth, and everything 
found to be in a completely satisfactory condition. The 
Elswick patent anti-friction trunnion gear, which enables 
the heavy guns to be elevated by hand without the least 
effort, was also examined, and was found to have per- 
formed its functions perfectly, without requiring any 
readjustment. Indeed, so successful has the trial of the 
Thunderer’s 29-ton guns worked entirely by hand been, 
that it is under contemplation to apply the Elswick system 
to heavier guns. 


We are informed that Her Majesty has continued her 
annual contribution to the funds of the National Asso- 
ciation for the Employment of Reserve Soldiers, whose 
head-quarters are at 12, Buckingham-street, Strand. 
Grants of 25/., 20/., and of 10 guineas have also been 
received from the Grocers’, Goldsmiths’, and Cloth- 
workers’ Companies. This association is sometimes, it 
appears, confounded with the various charitable institu- 
tions for old soldiers, with which it has nothing to do. 
Its sole object is to provide berths for men on leaving the 
army and pount into thereserve. The age of these men 
is nearly always under thirty, so that they are in the 
prime of life and fitted to take quite arduous posts, if 
required, 

Mr. R. Nelson Boyd, M.1.C.E., the president for the 
ensuing session of the Society of Civil.and Mechanical 
Engineers, delivered his inaugural address on December 
17 th last, dealing more particularly with the advances 
that have been made during the past few years in the pro- 
duction and use of petroleum. His address, indeed, forms 
a valuable historical resumé of the petroleum industry, 
and may be consulted with advantage by those interested 
in the subject. An important point brought out in Mr. 
Boyd’s address is the very large proportion, viz., 95 per 
cent., of the crude oil that can be ee to useful pur- 
poses. As fuel, oné ton of the crude oil is said to be equal 
to two tons of coal, and it of course has immense advan- 
tages in its cleanliness, and the ease with which the fires 
can be controlled. 





Tue Crry AND SoutH Lonvon Linz.—-Although there 
are at present only six trains running on the City and 
South London line, at about six-minute interval, 23,000 
to 24,000 passengers have been carried on one day between 
the hours of seven in the morning and ten at night, and 
the published receipts for fourteen days ending 3rd 
instant, amount to 19477. The fare being a uniform 2d., 
this gives 233,640 passengers carried in fourteen days, or 
at the rate of upwards of six millions per annum. The 
morning trains from Stockwell to the City are so crowded 
that the company have found it necessary to close the 
intermediate stations from about half-past eight to ten 
o’clock in the morning. 





Fast STEAMING BETWEEN QUEENSTOWN AND LIVER- 
poot.—The Cunard steamer Umbria, which left 
Queenstown at 2.5 .a.m., on Saturday last, after a smart 
passage of 6 days 6 hours and 59 minutes across the 
Atlantic against easterly winds, made a smart run to 
Liverpool to ‘‘catch the tide” at the bar. The tide at 
Liverpool was at 11.23 in the morning, and of course much 
earlier at the bar. As at this season of the year especially, 
and with frequent fogs, it would be most inconvenient 
for passengers to lie waiting an indefinite time at the 
bar, advantage was taken of the clear weather to steam 
the Umbria at her best, and not only was the bar crossed, 
but with time to spare, the run from Queenstown 
occupying only 10 hours and 40 minutes, and passengers 
were enabled to leave by the afternoon train, and were 
set down in Euston Station, London, in seven days two 
hours from passing Sandy Hook lightship. 











ENGINEERING. 83 





Jan. 16, 1891.] 





VERTICAL AND HORIZONTAL PLANING MACHINE. 
CONSTRUCTED BY MESSRS, FRANCIS BERRY AND SONS, ENGINEERS, SOWERBY BRIDGE. 


WE illustrate above a powerful horizontal and ver- | The exact points in dispute have been formulated | sympathy of the public, whilst the directors have been 


tical planing machine constructed by Messrs. Francis 
Berry and Sons, of the Calder Iron Works, Sowerby 
Bridge. The machine can plane work 20 ft. long by 
15 ft. high. The tool carriage rides on a vertical slide 
as shown, and is balanced by a weight hanging inside 
this slide, which in its turn is carried on two stron 

horizontal slides as shown. The driving gear is fixed 
close to the floor level and is arranged with a qaick 


tically. The feed is self-acting in both gears. Care 


driving screws throughout their per and the im- 
portant item of equal rotation of these screws is 


obtained by driving them by means of equal bevel 


gears from the vertical shaft shown at one end of the 
machine. The machine has been more particularly 
designed for marine engineers. 





INDUSTRIAL NOTES. 

To the astonishment of every one at all acquainted 
with the history of labour struggles in Scotland, the 
strike of the railwaymen has been prolonged not only 
up to, but far into, the first month of the new year. 





| English railways. The directors of the North British, | North-Eastern Company. 








et 


ae 


with some precision by the men’s representatives, and | losing that sympathy, even in places where the most 
Mr. R. B. Haldane, M.P., who made an effort to effect | inconvenience has been felt. There has been the usual 
a settlement by conciliation. The men consented to| mystification and exaggeration on both sides, each 
leave the question of recognition of the union in declaring that the result is more or less favourable to 
abeyance for the time being, and to deal only with| them. With the exception of the riotous proceedings 


| the question of hours. The following were then sub- | in connection with the evictions, the strike, consider- 
|mitted on behalf the men: The working day to con-| ing the whole circumstances of the case, has been 


2 |sist of ten hours actual work, to be liberally inter-|tolerably free from any serious disturbances on the 
return motion both when planing horizontally and ver- | 


preted by both parties, the existing rates of wages to | part of those on strike. 


|remain as before; overtime to be paid after sixty| The Scottish railway strike was instituted and is 
has been taken to thoroughly support the horizontal | 


hours actual work per week ; overtime then to be paid | carried on by the Scottish Union, who are alone respon- 
for at the rate of time and a quarter; Sunday work | sible for the dispute. The Amalgamated Society of 
to be paid for at the rate of time and a half; shunters | Railway Servants were in no way responsible for the 
and yardmen in the busy yards, and signalmen at im- | strike, and only a few of the men, comparatively 
portant cabins, to work eight hours as a maximum | speaking, are members of the latter union. But it has 
day’s duty ; the strike to end upon these terms being | espoused the cause of the men heartily, the general 
agreed to. Those terms, it was stated, are the same | secretary having been in the locality of the strike 
as those in operation on the North-Eastern and other | ever since the final settlement of the dispute with the 
The Amalgamated Society 
however, rejected the offer thus made, and the direc- | pay their own members the usual weekly strike pay, 
tors of the Caledonian declined even to consider it. | and have sent 3000/. tothe Scottish society as a dona- 


|The struggle has been intense and stubborn on both | tion. The Sailors and Firemen’s Union have voted 


sides, and a good deal of ill-feeling has been imported | 300/., the Dockers’ Union 200/., the Engineers, as a 
into the contest. The menon the whole have won the | donation from emergency fund, 50/., the Scottish Ship 
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Painters 50/., and other amounts from other unions. 
The Scottish Railway Employés’ Union is weak in 
numbers and in funds, but outside help is flowing in, 
and the non-union men are being well supported. The 
Glasgow delegates, who have been in London to solicit 
support, admit that they have much to learn from 
English workmen in the matter of trade unionism and 
labour organisation. 

The railway strike has had the effect of disturbin 
trade, almost to the extent of paralysing it in severa 
industries, and the inconvenience to business and pro- 
fessional men has been felt most acutely. Thescarcity 
of coal, through the stoppage of mineral traffic, has 
caused the price to go up enormously in many districts, 
and has practically stopped several large industries in 
various parts of Scotland. With the view of still 
further paralysing industry, Mr. John Burns called 
upon the dockers of Dundee to join the strike, if called 
upon to do so, thus extending the line of battle, 
and increasing the difficulties of the situation. En- 
thusiasm is an excellent thing in a contest, but 
prudence is required as well as enthusiasm, and the 
policy of a strike of the Dundee dockers is, at least, 
open to question. If it is difficult to keep up the 
spirits of those on strike by a plentiful supply of the 
sinews of war, it will be more difficult to do so when 
the strikers are increased in number threefold. 


The January report of the Amalgamated Society of 
Engineers states that the total number of members 
has reached 67,800; of those 1838 were on donation 
benefit, 1796 on the sick list, and 1961 on superannua- 
tion allowance, making a total on the funds of 5595, or 
close upon 6000 members. No more eloquent record 
could be given of the value of this important institu- 
tion of self-help among the skilled workers of the 
country. Mande one-twelfth of the total are thus 
being supported at this inclement season of the year. 
With regard to those out of work there is an increase 
of 690, but the report states that the increase is 
accounted for by suspensions which invariably take 
place at this timeall over the United Kingdom. The 
number has been increased also by the Scottish rail- 
way strike, and by temporary suspensions at Hartle- 
pool, in consequence of the death of the late member, 
Mr. Richardson. Some are also suspended in con- 
sequence of disputes, as at Workington, at Messrs. 
Thornycroft’s, in London, and at other places. The 
increase is not, therefore, due to any falling off in 
trade in the engineering branches. The weather has 
left its mark in so far as the sick list and those on the 
superannuation benefit are concerned, the former in- 
creasing by 441, the latter by 15. An appeal is being 
made for a sixpenny levy for the benevolent fund, the 
claims upon which have increased by reason of the 
severe weather, and other causes. The notice for the 
suspension of systematic overtime is extended for a 
month, as it was thought that employers had not 
sufficient notice to Pome therefor. With the excep- 
tions above stated, and a dispute at Gloucester, the 
entire society is tolerably free from labour disputes 
all over the country. 

The monthly report of the Ironfounders states that 
‘* there is plenty of work lying in front of us.” ‘‘ The 
year 1890 was one of prosperity, and 1891 has dawned 
upon us with good trade and hopeful prospects.” The 
total membership has now reached 14,821, the increase 
during the last year being 1016 members. The total 
funds have now reached 47,855/., showing an increase 
on the year of 14,3067. The total out of work was 402, 
increase over previous month of five only. There were 
none on dispute benefit, but the total on the sick list 
was 424, and on superannuation 548, an increase of the 
former of 72, and of the latter eight. The figures in 
the returns as to the state of trade are most reassuring, 
for out of 116 places enumerated only one is returned 
under the heads of ‘‘ short time, bad, and very bad,” 
and that one is at Workington, where a dispute exists, 
the total number of members being 60, but of these 
only six were on donation, and five were out of work, 
and out of benefit at the same time by their own fault 
or neglect. ‘The totals of the returns show that in 115 
places, employing 14,761 members, trade was very good, 
oo egg down to very slack and dull in two places 
only. Such a record of trade at this period’of the year 
was scarcely ever known in this branch of industry. 
The proportion of unemployed throughout the year 
1890 was extremely small, as compared with previous 

ears. The report states that the demand for pig iron 
ee fallen off during the past fortnight, which is 
mainly accounted for by the fact that the holidays 
have been prolonged by the inclemency of the weather; 
an improved demand is anticipated. Altogether the 
report is satisfactory as regards its review of the past 
year, and hopeful for the present year as far as trade 
prospects are concerned. The views of the members 
are again solicited upon the eight hours’ question and 
the best mode of attaining it. Steps are also being 
taken to effect ‘‘a federation of all iron moulders’ 
unions in the world,” each union to manage its own 
affairs as at present, but to assist each other in case of 
a great crisis or stupendous labour struggle. 





The monthly report of the Steam Engine Makers, 
dated January 8, states that the returns are not quite 
so encouraging as they have been. In the shipping 
districts activity and lotion are well maintained, 
but there are signs of slackening, as the freight market 
shows a downward tendency. In some localities 
steamers are being laid up; this, if continued, will 
prevent fresh orders for new vessels being placed. In 
the stationary engine and millwright shops there has 
been extra pressure owing to repairs, but beyond this 
there are indications of less briskness, as the number 
of Spm suspended, or out of work, has 
slightly increased. The holidays have not, however, 
been prolonged to any extent, though, in a few cases, 
men have come upon the funds in consequence of sus- 
pension from oak In those instances the members in 
work exert themselves to find vacancies for those 
temporarily suspended, so that the list of those on 
donation benefit is not largely extended. The total 
number on the fund was 60, being more than the 
average of several months past. There were also 180 
on the sick list, and 101 on the superannuation fund ; 
the total on benefit being 341; the society lost by 
death 11 in December, and 3 in November, not in- 
cluded in the last report. There appears to be no 
dispute of any kind in any of the towns in which the 
society has branches, so that the slight increase of 
members on donation may be only of a temporary 
character. This seems to be probable from the fact 
that in several of the large centres of industry the 
holidays, instead of being prolonged, were somewhat 
curtailed, an indication of no actual slackening off in 
trade, but, on the contrary, of a possible increase of 
activity as soon as the weather breaks. The annual 
report for the past year is promised at an early date, 
all the branch officers being urged to complete their 
returns forthwith. More than half had been received 
up to the 8th inst. 





The reports from all parts of Lancashire seem to 
show that activity is well maintained in all branches of 
the engineering trades throughout the various districts. 
All the works appear to be generally well supplied 
with work on hand and orders, some departments 
having sufficient on hand for the greater part of the 
present year. Here and there, it is said, that a scarcity 
of new orders is experienced, but taking the engineer- 
ing industries as a whole throughout the entire dis- 
trict, such as machine toolmakers, machinists, 
stationary engine builders, boilermakers, locomotive 
and railway carriage and wagon builders, there is no 
indication of any approaching want of employment in 
any of the branches. The general outlook is, there- 
fore, in no sense unsatisfactory. The state of the 
iron market also indicates the probability of con- 
tinued activity, for although there is little animation 
there have been more inquiries and a fair amount of 
business has been done where makers have been will- 
ing to accept ‘low offers.” In some instances, how- 
ever, makers decline to entertain further business 
except at rates oe to their list quotations, 
thus indicating that a firmer tone is likely to prevail. 
The local reports confirm these views, scarely a town 
reporting any depression. Manchester is reported to 
be ‘‘ good,” as regards trade, in all the chief branches 
of engineering and cognate industries. Oldham ‘“‘ very 

ood,” Burnley, Warrington, and Wigan ‘‘ good ;” 

ury, Bolton, St. Helen’s, and Rochdale “steady ;” 
Blackburn ‘‘ moderate ;” and Ashton ‘‘ declining a 
little.” In none of them is there any positive indica- 
tion of slackening activity inany department. Nor are 
there any disputes to cause anxiety in any of the engi- 
neering branches of trade. This fact helps to keep up 
a good tone, and to prevent any hesitation in accepting 
new work. Inthe Cheshire towns, where engineering 
is carried on, especially at Crewe, work is still plenti- 
ful, with no signs of slackening off. The prospects of 
the present year may therefore be said to be good in 
most respects for the engineering trades in all those 
lines of industry. 


The dispute of the blast furnacemen in the Cleveland 
district at Skinningrove, in consequence of one of the 
men absenting himself from work on Christmas Eve 
and Christmas Day, is not likely to be settled until the 
case is tried at court, as the employers have sued all 
the men who refused to do Sunday work until the man 
is reinstated. The Blast Furnacemen’s Association 
have taken up the case and employed counsel to 
defend the men. Meanwhile the worksare at a stand- 
still. 

The blast furnacemen, it is said, are likely to join 
the Cleveland miners in resisting the proposed reduc- 
tion in wages of 124 per cent., as required by the 
mineowners. The two bodies have been attracted to 
each other more and more during the last twelve 
months. 


In the Sheffield and Rotherham district the engi- 
neering and heavier iron and steel trades have been 
and are fully employed, and orders for railway ma- 
terial seem fairly plentiful; but there is a short supply 
of fuel and consumers have only a small stock of iron 








and steel in most cases. The cutlery trades appear to 
be declining somewhat, and in one firm a notice of 
reductions to the extent of 5 per cent. has been given, 
affecting the cutters, forgers, and grinders. The notice 
expires at the end of the month, but the men express 
their determination to resist it. At another firm the 
men have already left work rather than submit toa 
reduction. These proposed reductions are said to have 
been rendered necessary by the operation of the 
American tariff. The societies in those trades have 
amalgamated to the number of 3000 men for defensive 


purposes, 


The Miners’ Federation of Great Britain held a con- 
ference during the past week at Birmingham, at which 
it was stated that 212,678 men were represented by 44 
delegates. A resolution in favour of the railway men 
in Scotland, involved in the strike, was passed, a col- 
lection at all the tps being recommended. The con- 
ference re-affirmed the determination of the federation 
to insist upon an eight hours’ day by Act of Parlia- 
ment for miners, declaring that the resolution was 
supported by 212,000 workmen engaged in mining. 
The total numberengaged in the industry isover 500,000, 
so that the conference practically acknowledges that 
less than one-half go for it. One of the speakers at 
the conference asserted that the shorter hours in 
Durham and Northumberland were not won by the 
unions, but were forced upon the men by the em- 
eo. This is a strange statement ; the men were 

lamed hy the public for enforcing it. 





In the Forest of Dean the topmen at the East Slade 
collieries have been demanding 24 per cent. advance in 
wages. The mine ore men are also on the move 
for an advance, but the coalminers think that the state 
of the iron trade will not permit of any step being 
taken at present. A strike of quarrymen was only 
averted by the discharge of a non-unionist, and his 
subsequently joining the union. Intimation is further 
given of a possible dispute at two collieries where 
some 700 men are employed, unless they consent to 
join the association. There are about 5200 unionists 
in the district, and they state their determination to 
make the other 700 join them. 





The Recorder of Plymouth has upheld the decision 
of the magistrates in the case of the three representa- 
tives of the Gasworkers’ and Dockers’ Unions for inti- 
midation during the strike at Plymouth. The Re- 
corder held the novel view that a strike is illegal when 
conducted with a view of compelling an employer to 
alter the conditions of his employment of non-unionist 
workmen. It would be difficult to find any judgment 
in any case which, in recent years, has gone to the 
length of the Recorder’s in this instance. The doc- 
trine thus set forth is doubtful in point of law. 





The Newcastle branch of the Seamen and Firemen’s 
Union has decided in favour of the settlement of all 
disputes by a conciliation board of shipowners and their 
employés, This isa step in the right direction, and 
following upon the action taken at Hull, may lead to 
beneficial results in all the ports of the kingdom. 





There is a strange rumour about to the effect that of 
the 14,0007. alleged to have been sent by English 
unions to the Australian Strike Coinmittee, only 
3100/. has been received. Mr. Fitzgerald is making 
inquiries upon the subject, with the view of ascertain- 
ing what has become of the 10,900/., which the presi- 
dent of the Strike Committee says have not come to 
hand up to the present time. 





THE MARINE ENGINE. 


The Development of the Marine Engine, and the Progress 
= in Marine Engineering during the Past Fifteen 
ears. 


By A. E. Seaton, eae M.I.M.E., M. Council, 


(Concluded from page 588, vol. 1.) 

Havine accomplished so much as I have stated, it re- 
mained for the engineer to follow the path on which he 
had found so much success, and we soon found him 
running even these large engines at eighty revolutions. 
Taking, as before, the inc power as proportional, 
viz., 60 per cent., the speed should now be 15.25 knots 
instead of 13. Revolutions have now done for him as 
much as he thinks prudent, so he has to start in a new 
direction, and this time it is in the nature of an enlarge- 
ment of the engines. His brother engineer of the Naval 
Board has had to do this long ago, because he had started 
with a much high number of revolutions—in fact, the 
mercantile engineer is taking up what the naval had left 
off. The naval engineer, however, is circumscribed in a 
way not unknown to the mercantile ; he can only increase 
the size of the engine by an increase in the number of the 
cylinders, or in the diameter of them. He has tr'ed the 
former since 1867, and until the compound engines forced 
themselves on him, Maudslay’s three-cylinder engines 
given him satisfaction, qualified, it is true, owing to a 





* Paper read before the Iron and Steel Institute at 
Pittsburg. 
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troublesome valve gearing. The mercantile engineer, 
filled with gratitude for what speed of piston had done for 
him, now sees his way to getting a still higher speed by 
lengthening the stroke, so that in 1886 he is getting close 
to the thousand feet per minute, with engines whose top- 
most part is visible from the deck without craning the 
neck through the skylight. Steam is a goa to the 
monster by numerous huge steel boilers, and the ship can 
carry little more than her fuel supply for the single 


voyage. 

Bat before this climax has been reached, a veteran engi- 
neer has turned once more to an old idea of his own. His 
first experiment with it had, through no fault of it or 
him, failed. He finds that with this new good steel he 
can now build a boiler of a type well known and tried, 
and thereby get steam of the pressure he requires with 
certainty and safety; and in 1881 Dr. Kirk astonishes 
the shipping world by the success of the Aberdeen, 
having similar engines to the Propontis, made by him in 
1874, but which failed. And why were the owners of 
ships so interested in the success of the Aberdeen, and 
what after all was her success? The steam pressure in 
her was very little — than some others were then 
using, being only 125 lb., and at that time coal was as 
cheap as it had ever been ; so that, although economy in 
its use was and always is of importance, it was not so 
much as to cause a revolution so sudden and complete as 
that which followed. The fact is, here was the real solu- 
tion of the speed question. 

Since then we have all learnt that the triple engine 
burns less coal, can be run at a higher s , and has less 
bulky boilers to supply it with steam than the old com- 
pounds, and that was what we were all wanting to 
obtain, higher speed in every class of ship, even in the 
so-called ocean tramps, which now glory in a ten-knot 
speed, whereas formerly the skipper was a proud man 
who could maintain a level eight knots throughout the 
voyage. The success, however, of the Aberdeen was 
something more even than this; here was a ship of mode- 
rate size, good speed, and good carrying capacity, that 
was going to do a very long voyage by a route where the 
coaling stations were far apart, and at some of them the 
coal very dear. Shipowners could now see before them 
fresh fields for enterprise, and the sailing shipowner 
learnt before long that this same Dr. Kirk had created 
poachers on the realm so long held by him. The sailing 
ship has not been driven off the high seas, but steamers 
now _ on tracks unknown to them till the triple engine 
existed. 

The failure, in 1874, of the Propontis was therefore due 
to the want of a suitable material for boilermaking, 
which, by 1881, you gentlemen had may ory to us, and 
permitted such a success to her designer that the trade of 
the world has been thereby revolutionised. The saving 
of fuel has been stated, challenged, debated and dis- 
cussed ad nauseam. The fact remains that it is substan- 
tial, and is approximately 20 per cent. where all other 
conditions are the same. Experience has proved that 
the three-crank engine is capable of being run at higher 
speeds than the two-crank one, and that its wear and 
tear is absolutely less. The boilers being required to 
supply 20 per cent. less steam, can, of course, be 20 per 
cent. less ; or the same size of boiler will supply steam 
for 20 per cent. more power, This latter fact was the 
one made more use of by the generality of shipowners, 
partly by design, but oftener by unbelief. ence the 
superior speed of many of the ‘“‘tramps” is due to 
the latter; that of small passenger steamers almost 
wholly to the former. 

On the whole, the saving of coal by means of the triple- 
compound engine has been rather in the direction of the 
allowance per horse-power than per ton carried, as the 
ton carried is almost universally carried now at a higher 
speed. The actual saving is nevertheless a very sub- 
stantial one, both to the world and to the individual ship- 
owner, for a ship, if run at a higher speed, makes more 
voyages ina year, so that the trade is done with less 
capital, which means less tonnage. The demand for less 
tonnage no doubt depresses the freight rates, and so the 
unfortunate shipowner does not reap the harvest, but 
only as it is shared by the public at large. The continued 
depression in shipping is undoubtedly due to Dr. Kirk’s 
genius, and hence he gets so littie praise. 

Mr. Thornycroft,* now so well known as the designer 
and builder of steam launches, and, later, of torpedo 
boats, soon had to give up non-condensing engines 
and condense the steam so as to get fresh water for 
feeding the locomotive boilers he used. The loss of means 
of draught in the escape steam caused him to substitute 
artificial sources of air supply, and he found that by 
forcing air under the grates he could get an increase 
of steam supply over that given formerly by the steam 
blast. The pressure of air was inc from the } in. 
to as much as 6 in. of water, corresponding to that of the 
fiercest draught of an express Jocomotive; the supply of 
steam was excellent, and the speed obtained with a steam 
launch of considerable size, and torpedo boats larger 
still, was very high, and was at the time considered mar- 
vellous. The means whereby these improved results were 
got were in themselves simple and inexpensive. The 
compartment containing the boilers was made air-tight, 
and into it was forced a supply of air from the deck by 
means of one or more fans +e the ordinary type, driven by 
an independent engine. The simplicity of these means, 


*I have given Mr. Thornycroft the credit of the 
modern application of forced or artificial draught, but 
the fact is that the first attempt in this direction was 
psn ke | Ericsson in 1828 to the steamer Victory, com- 
manded by Sir John Ross, and, strange to say, he enters 
in his log that ‘the boiler still continued to leak, 
although we had put dung and potatoes in it, as directed 
by the engineers, 





and the success attending the experiments, led our naval 
engineers in 1880 to adopt them on a la scale in some 
cruisers of the Leander class, the result being that with 
precisely the same engines and boilers, and with only the 
addition of the forced draught arrangement, a consider- 
able increase of speed was achieved. Since that date, 
similar forced draught arrangements have been fitted to 
all the new ships built for the British Navy, and the 
example thus set has been followed by the engineers of 
other countries. ne 
Asan illustration of what can be done in this way, it is 
sufficient to instance the case of the first-class belted 
cruisers of the Immortalité class. When working under 


natural draught, the power to be indicated was 5500 | by 


horses, and on the trial trip as much as 6000 horse-power 
was developed. With forceddraught, due to an air pres- 
sure equal to 2in. of water, it was expected that 8500 
horses would be developed by the engines ; but, as a 
matter of fact, on the trial trip and under these condi- 
tions over 9000 horse-power was obtained, and the speed 
was raised from 164 knots to 19 knots, At the present 
time, speeds of 20 knots per hour are being realised in 
Her Majesty’s Navy with engines and boilers of such a 
size as ten years ago would have been deemed sufficient 
for a — of only 15 knots. It is, however, I regret to 
say, a fact that now very considerable difficulty is being 
experienced by those having to do with the machinery 
for the English Navy in running continuously under 
forced draught without more or less trouble with the 
boilers. This is not, in my opinion, due to the system, 
but to the want of suitable provision in the boiler design 
for the conditions under which they have to work when 
being pressed to the utmost. It is, in fact, a little error 
of judgment on the part of the authorities into which 
they have been led by the perfect success of their previous 
efforts in the same direction ; and just as the locomotive 
engineer of to-day is dependent on, and has the utmost 
faith in, the forced draught by which he gets express 
speeds, so the marine engineer will get over his difficulties 
as the locomotive engineer did, so that in the near future 
we shall see ships whose boilers are worked under forced 
draught with perfect safety and confidence doing express 
8 " 
In the days of natural draught and compound engines, 
10 horse-power per square foot of grate was thought to 
be a good output; with the introduction of the triple 
engine and higher pressures a natural draught would give 
14 to 15 horse-power per square foot of grate; and the 
modern forced draught now in use in large ships enables 
us to get 20 horse-power per square foot of grate ; and in 
smaller boats, where the air pressure in the stokeholes has 
been raised above 2in., even higher results have been 
reached, 

With the success of the principle of forced draught 
came the usual number of enterprising inventors wit 
their inventions, some of them good, some of them not 
worthy of notice, but all of them more or less misunder- 
stood so far as the objects aimed at and the end to be 
attained were concerned. As a means to a particular 
end, forced draught has been a success; as a means 
to the several ends had in view by experimenters, 
it has not been a success. en the consumption of a 
larger amount of fuel vg square foot of grate with a con- 
sequent increase in the supply of steam was the object, 
no one could complain; but that there should be an 
Sonny of fuel per horse-power was not to be expected, 
although it is true that with some kinds of coal, and in 
some kinds of boilers, the more rapid combustion, and 
the more intense heat obtained, have been attended with 
a slight economy in consumption. It is claimed b 
certain inventors that by their patents economy is effected, 
inasmuch as the air forced into the furnaces is to some 
extent heated by the waste gases in the uptake and funnel; 
but seeing how low the specific heat of air is and the short 
time to which it is exposed to the heating process, it is 
very doubtful if the gain would outweigh some of the 
disadvantages of the system ; and, on the whole, I am in- 
clined to think that our Admiralty system of closed stoke- 
holes is the best, and that economy must be sought in the 
better firing than is possible under these conditions than 
to the heating of the air sup Senn that I by any means 
undervalue the advantage af the regenerative process. 

Where forced draught has been used in the mercantile 
marine for speed purposes, I hear of little or no complaint, 
but when introduced for the sole purpose of effecting 
economy of fuel, the praise is of a very qualified nature, 
and the complaints, when made, are unmistakable, 

To sum up, the three great developments of marine 
engineering that have been made in the past ten years 
are : 

1. Increase in working pressure from an average of 
75 lb. to an average of 150 1b. per square inch. 

2. The adoption of the triple and quadruple expansion 
system, so as to utilise steam of this high pressure effi- 


ciently. 

3. The adoption of artificial means for obtaining suffi- 
cient draught for the consumption of coal, and when 
desired, for an increased consumption of coal so as to give 
an augmented He  %! of steam without additional boiler 
capacity ; with the result that in naval ships now with 

ractically the same weight of machinery, the indicated 
weris nearly doubled, and in themercantile marine 
the indicated horse-power is 50 to 75 per cent. more for 
the same weight of machinery as was used fifteen years 
ago, the consumption of coal being 20 per cent. less 
than ten years ago, and 25 to 30 per cent less than fifteen 
years ago. 

I now come to the progress that has been made by the 
marine engineer in the design and manufacture of ma- 
chinery, whereby the engine of to-day, notwithstanding 
that it is lighter and even cheaper than that of fifteen years 
ago, is worked with less wear and tear and fewer acci- 





dents. Although, from the tremendous demand made 





for seagoing engineers (so that the supply has not been 
all that could be desired), the marine machinery of to-day 
is probably not in the hands of such experienced and 
skilful men as then, it does not suffer thereby, while at 
the end of twelve months’ work it is in better order now 
than was the case fifteen years ago. I do not wish by 
any means to sg omy the skill and ability of our sea- 

ing engineers, but I think I shall be supported when 

say that younger faces are to be seen in the engine- 
rooms to-day taking important positions there than was 
the case fifteen years ago ; that whereas, then, a natural 
taste and aptitude for the profession was a sine non 
for entrance into it, it is now flooded to a great extent 
young men who simply look on it as being more lucra- 
tive than some other professions and trades, to which 
admittance is easy. 

That constant complaint of hot bearings is practically 
become a thing of the past is partly due to improved con- 
struction and better design, consequent on a better under- 
standing of first principles; but good white metal has 
done almost more, as it has been found to be a acea 
fer the evil where it has existed for years in the older 
engines ; and whereas formerly it was only warships and 
those of the best mailship a that indulged in the 
luxury of white metal, now the meanest of steamshi 
has, asa rule, this metal in the main bearings, and crank- 
pin brasses, as a matter of economy ; for a hot bearin 
always means an expensive bearing, both in coa. 
consumption, and in wear and tear and renewals. 
The increased length of life of crankshafts is due to the 
absence of hot bearings, as well as to the lighter strains 
put upon them. It is white metal that has permitted of 
the high number of revolutions per minute that I have 
already cena out as being one of the conditions of high 
speed in ships. 

I would also express the opinion that the crankshaft of 
to-day is better made and of better material than was the 
case fifteen years ago. Improved methods of manufac- 
ture of iron forgings, and the improved steel which you, 
gentlemen, give us, admit of a better surface, and the 
well-made and heavy lathes of the present day can do the 
work not only cheaper but truer than was the case then. 
It is to be hoped that the combination of the crankshaft 
makers in England, whereby the price is kept up, will 
act in maintaining the quality, and, if possible, raising it 
beyond what it was when competition was so severe. 

n the construction of the modern marine engine the 
most marked feature of change is the eay of steel 
castings introduced, sometimes in the place of forgings, 
sometimes in the place of iron castings, and sometimes 
in the place of brass castings. I ventured more than 
twenty years ago, when I was a student of engineerin 
to predict that the time would come when we shou 
get steel cast into the various forms we required, 


hj|and that, with the introduction of such a metal, 


cast iron would gradually disappear from the marine 
engine. My prophecy has been fulfilled in a sense 
sooner than I anticipated, but cast iron has not yet 
been driven from the field so rapidly as might have been 
expected after the introduction of steel castings. The fact 
is, that you, gentlemen, have not yet learned the full 
secret of success ; and I do not say this reproachfully, for 
so many of your members have worked energetically at 
the problem and have improved in your productions in 
such a comparatively short time, that you deserve praise 
rather than censure. We engineers do complain—some- 
times very savagely—of the delays we experience in ob- 
taining steel castings, and of the loss to us when, after 
machining for days, we open up such faulty places as to 
necessitate the condemnation of the castings ; but in our 
calmer moments we are fain to admit that our wonder 
should rather be, not that bad castings are made, but 
that we sometimes get good ones. Ten years ago my 
firm commenced using steel myo in lieu of iron ones, 
for such parts as were subject to shock, and were of so 
plain a design as to be easily cast. We then substituted 
cast steel for forgings, the strain per square inch on which 
was very light. For these purposes all we required was a 
material whose ultimate strength was at least 20 tons, and 
which, before breaking, would stretch at least 5 per cent. 
At that time, our particular sources of yes y were Messrs, 
W. Jessopand Sons, Limited, Sheffield, and Mr. Aesthéwer, 
of Annen (Germany). The German castings were very 
sound, and came up to the standard laid down, but went 
very little beyond it ; while those of Messrs. Jessop and 
Sons were only fairly sound, but they possessed a tensile 
strength of 30 tons, with an elongation of 20 per cent., 
and in some cases they were even better than this. With 
these latter we ventured to go further than we had done 
before, and we made of them some of the smaller working 
parts, which were subject to higher strains, and even- 
tually the connecting-rods for two engines of considerable 
size. These rods have now been running for seven years 
without showing signs of failure. Messrs. Jessop have 
made crankshafts of large size of this material, even, I 
believe, to 15 in. in diameter, with most satisfactory 
results, and the castings, when machined, were free from 
blow-holes, draw cracks, and even sponginess, while they 
had all the appearance, when finished, of having been 
forged. The pieces cut from these castings when tested 
were found to have as high a tensile strength and as 
good an elongation as a steel forging, so that, from prima 
facie considerations, such a shaft was equal to a forged 
one, and I am not aware that experience has proved the 
contrary. To-day we are constructing in the works of 
my firm (Earle’s —— and rary. Company, 
Limited, Hull, England) engines of 12,000 horse-power, 
in which the foundations, the whole of the columns, the 
pistons, the thrust-blocks and columns, the eccentric 
straps, the cylinder and valve-box covers, and many other 
of the minor details, are made of cast steel. The saving 
of weight is such that, taking one of these engines—they 
are twin-screws—and half the boilers, that is to say, 
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taking a set of machinery of 6000 horse-power, its weight 
is 560 tons, against 900 tons, the weight of a set of 
engines, boilers, &c., of 6000 horse-power made in 1870, 
and 1000 tons that of compound engines in 1875, an 
which at that time were deemed to be the lightest of the 
kind, and were run at very Sore, the same number of 
revolutions as the modern one. The ship for which our 
engines are intended is being built by us, and has a cast- 
steel stem, a cast-steel sternpost, a cast-steel rudder, and 
cast-steel propeller brackets, besides other cast-steel 
eT for gun and other purposes throughout the vessel. 
The fact is that our demand for steel castings is now 
large, and is, moreover, a pecqremiye one ; and when you 
gentlemen, oy means of aluminium, nickel, or any other 

‘ doctor,” will give us sound castings that we can rely 
upon, so that we may not throw away any money by 
machining, only to discover defects by which the castings 
are condemned, we will prove even better customers than 
we are now. 

In 1875, Messrs. Vickers, Sons, and Co., of Sheffield, 
were making very large crankshafts and other shafts ; 
and in the Atlantic it was getting to be the custom, 
when a shaft broke, to substitute one of Vickers’ for it. 
They were, however, a very expensive luxury; and as 
the wrought-iron shaft generally gave its owners timely 
warning of when it was going to break, and the steel 
one didn’t, the latter was treated as untrustworthy, and 
was not adopted by the majority of engineers or ship- 
owners. To-day, instead of there being only one firm 
that can make these shafts, we have a dozen, and at 
least half a dozen of these whose reputation stands in 
the first rank. The Siemens furnace now produces steel 
for shaft purposes at as low a rate as ruled for the Bes- 
semer in 1875. The substitution of hydraulic presses for 
steam hammers, too, has not only improved the quality 
of these forgings, but most undoubtedly has been the 
means of ucing their price, and we now have steel 
crankshafts, steel propeller shafts, steel piston and con- 
necting-rods—in fact, every forging of steelin a warship 
and in the highest class of mail steamers, and through- 
out the mercantile marine there is a general tendency to 
substitute this superior metal for the inferior. In H.B.M. 
Navy the shafting is made in accordance with the plan 
introduced by myself in 1872, whereby, by making the 
shafts hollow, a considerable reduction is effec in 
weight, with an exceedingly small reduction in strength. 
For example, a shaft 104 in, external diameter, with a 
hole 5 in, in diameter through it, is equal in strength toa 
solid 10-in. one, but its weight is only a little over three- 
fourths that of the solid one. I need hardly say, how- 
ever, that the difference in cost is considerable ; in fact, 
there is the added cost of boring out the hole. Siemens 
steel is now very little dearer than ordinary crown quality 
iron, and no dearer than the best qualities of iron required 
by marine engineers, so that all bolts, studs, nuts, and 
pins used by my firm are of steel. 

The general effect of the substitution of steel for iron 
in the construction of a marine engine is to save weight, 
and at the same time to have astronger machine. The 
modulus of elasticity being with steel only about the 
same as that of iron, renders it impossible to make any 
very substantial decrease in scantlings of many of the 
parts, but generally such a decrease is effected, and so the 
modern engine, composed almost entirely of steel, is 
lighter than one of iron. The collapse of the City of 
Paris (s.s.) has no doubt shaken the minds of some as to 
the use of steel castings; but I think it has been proved 
most conclusively at the trial that the accident was not 
in any way due to the steel castings, and that they did 
give way is perhaps not to be wondered at under the cir- 
cumstances. At the same time I am of opinion that it is 
unwise, with our present knowledge of the trade, to cast 
columns hollow, ¢.e., cored throughout their length. It 
is, of course, possible to do this successfully, but the risk 
of it is great, and the liability to obscure cracks and unseen 
faults must be also great. At all events, my experience 
with the material has taught me to avoid such a form as 
far as ible, and certainly never to make an important 
part like acolumn of an engine a hollow casting, more 
especially with a thin section. 

do not suppose it is of equal interest to your Institute, 
but it is nevertheless a fact that very marked improve- 
ments have been made in the manufacture of bronze 
castings and also of bronze forgings. Fifteen years 
a gun-metal —. with an ultimate strength of 15 
tons per square inch, and an elongation of 5 per cent., 
was considered very satisfactory ; but to-day we have the 
various bronzes, such as phosphor-bronze, manganese- 
bronze, Stone’s bronze, aluminium-bronze, &c., vin, 
strengths varying from 20 to 30 tons per square inch, an 
in some instances even a higher ultimate tensile strength 
than 30 tons, with an elongation approaching that ‘of 
steel. Forgings made from some of take metals have 
proved to be equal to steel in strength, and the cost of 
these bronzes is very little beyond that of gun-metal. 
Advantage has been taken of this by the marine engi- 
neer to use forgings of these metals in lieu of brass cast- 
ings, drawn bars in lieu of either brass castings or iron 
forgings cased with brass, and finally, to make propeller 
blades of it instead of cast iron, steel, or even gun-metal. 
I will not detail here the gains in s attributed to the 
substitution of the bronzes for steel or iron, but content 
myself with accepting as a fact, and stating the same to 
you, that propeller blades being made of thinner sections, 
having keener edges and a smoother skin, give a better 
result than the heavy cast-iron blades did, or than the 
steel can ibly do when pitted and roughened by sea 
water. e action of sea water on these bronzes is some 
times capricious, but generally only slight. The English 
Admiralty, acting upon their own experience, have dis- 
carded the use of all the bronzes except phosphor-bronze 
and ordinary bronze or gun-metal (consisting of 87 per 
cent. of copper, 8 per cent, of tin, aud 5 per cent. of 


spelter). So far this distrust of other bronzes is not 
8 by the mercantile marine. I have, however, seen 
some remarkable failures with certain of the bronzes. 
For example, a new propeller fresh from the makers was 
found, after lying on a wharf for a few weeks subjected 
to severe frost, to be cracked so seriously as to be utterly 
useless. Itis also a thing not unknown to the mercan- 
tile marine to lose one or more — blades without 
notice ; and as indicative of the direction in which engi- 
oe opinion may be tending, the latest thing in pro- 
peller blades we hear of is a bronze casting with a cast 
steel core, or perhaps you, gentlemen, would prefer to 
say a steel casting with a bronze skin. 

he progress in propeller design and construction has 
been very slight, although each month seems to produce a 
new inventor with a new propeller—at least new to the in- 
ventor—that is going to revolutionise the shipping world ; 
but in spite of newspaper paragraphs full of hope and pro- 
mise, if, alas ! rerinte sel showing great want of scientific 
and technical knowledge of the first principles of propul- 
sion, the screw propeller remains without a rival. Its 
shape has not altered much, although the very bad forms 
have gradually died out; and although much has been 
claimed for those having the pitch varying in all kinds of 
ways, the fact remains that in the Navy, as in the mer- 
cantile marine, those who have given most thought to the 
subject, and most observation, prefer a propeller of 
uniform pitch throughout—in other words, it is desired 
that its acting surface shall be part of a true helix. 

Propulsion by twin screws has many practical advan- 
tages, but it is chiefly now adopted from considerations 
of safety inasmuch as a ship with two screws is less 
liable to have both <a at the same time, and there- 
fore her whole propelling apparatus broken down, than 
one with the single screw ; and in case of accident to the 
steering gear, she can be steered by varying the revolu- 
tions of the engines. Moreover, a smaller propeller is 
required for each of the twin-screw engines than that 
needed for a single engine of same power ; hence in the 
case of a deep-draught > owing to the deep immer- 
sion, the twin screws work {with a higher efficiency, and 
in the case of a shallow-draught vessel the same holds 
good, inasmuch as they are thoroughly immersed when 
the single screw of the same power would be partly out 
of the water. 

The adoption of steel boilers naturally suggested the 
advisability of using fresh water, not so much on grounds 
of cleanliness as of avoiding corrosion. This bugbear, 
however, has a like many others, not to exist. Ex- 
perience has shown that the steel boiler does not corrode 
any more rapidly than the iron one; and, as a matter of 
fact, the life of boilers made of steel is likely to be very 
considerably longer than that of iron ones. The first 
steel boilers made by my firm twelve years ago are work- 
ing at their original pressure, under the inspection of the 
British Board of Trade and Lloyd’s, and they are likely 
to continue to do so for many years to come. I am, o 
course, aware, and would remind you, that this increase 
of length of life is due in no small degree to the better 
treatment accorded to them. The use of zinc in the form 
of cast slabs or rolled sheets, especially in the earlier 
months of their life, has been the means of preserving 
boilers in a way not known before ; and the general prac- 
tice of causing the feed water to enter the boiler at a com- 
paratively high temperature has also tended to increase 
their durability ; but I repeat that under the same condi- 
tions the steel boiler shows no tendency to corrode any 
faster than the iron one, and the steel boiler has, besides, 
the advantage over the iron one of not developing blisters 
in the internal parts exposed to flame, so that the patch- 
7—— furnaces is a comparatively rare thing now-a-days. 

he demand for fresh water for feed purposes has been 
emphasised since the use of steam of 150 lb. pressure and 
upwards, especially for vessels making long voyages. It 
goes without saying that the power to generate steam in 
any boiler must decrease very quickly as the scale on the 
heating surface increases, and also that the temperature 
necessary to _- steam of a certain pressure gets 
higher as the density of the water increases ; hence, when 
the waste is e up with sea-water in boilers whose 
working pressure is 150 lb. and upwards, the speed of the 
ship decreases towards the end of the voyage, and, what 
is worse, the boilers often give out, and require extensive 
and costly repairs. The eoy yo of coal is also very 
much higher than it would be if the boilers were kept 
clean throughout. Attempts to remedy this evil were 
first made by carrying a supply of fresh water in the 
double bottoms of the ships or in tanks specially pro- 
vided for the same. This expedient helped matters, 
but was not a perfect success, as the water supply 
often contained large quantities of sulphate and_car- 
bonate of lime, which p eer a hard scale, and which, 
together with the sea-water, made a worse scale than the 
sea-water itself—that is, worse to deal with afterwards. 
This water also cost money, and, what was more objec- 
tionable, the carrying of it often reduced the quantity of 
— Other attempts were made to supply fresh feed 
to the boilers by means of the donkey boiler, the steam 
from it being condensed in the condenser and pumped 
into the main boilers. The donkey boiler, however, 
e then a sufferer. As a rule, they are not easily 
cleaned, so that it was only a matter of time for this 
source of supply to fail, and to be not available fer some 
days. Finally, Mr. James Weir, of Glasgow, whose 
inventions, especially for improving the efficiency of the 
boiler, are ef wide repute, introduced his now well-known 
evaporators, which consist really of a small horizontal 
boiler, ingeniously contrived so as to be easily taken to 
pieces and cleaned, and the water in it evaporated by the 
steam from the mainboilers passing through a set of tubes 
laced in its bottom. The steam generated in this boiler 
is admitted to the low-pressure valve-box, so that there is 








no loss of energy, and the water condensed in it is, of 











course, returned to the main boilers. The extra supply 
from it is still obtained at the expense of coal, but without 
any risk of injury, and at a more economical rate than 
was the case when a donkey boiler was employed. Other 
engineers have designed and patented apparatuses to do 
the same work, and it is now getting to be a universal 
practice for all ocean-going steamers to have feed evapo- 
rators. Mr. Weir’s feed heater, whereby the feed water, 
before entering the boiler, is heated up very nearly to 
boiling point by means of the waste water and steam from 
the low-pressure valve-box of a compound engine, is 
another most useful appliance, and was introduced in 
1878 ; it is also becoming arent Oey more and more used, 
and, in conjunction with Mr. Weir’s special feed pumps, 
is a very desirable thing to have in every steamship, as 
not only is the feed water delivered to the boiler warm, 
but so ay rf and with such very slight risk of cessa- 
tion, as to render the engineer on watch quite easy on the 
score of feed supply. 

It is claimed for many feed heaters that they are the 
means of effecting an economy ranging as high as 15 per 
cent. I mean marine feed heaters, where the heating is 
done by steam, and not by waste gases in the uptake. It 
is not obvious how there can be any saving at all, and in 
my opinion the tens and fifteens per cent. are apocryphal. 

+ steam is better maintained in the boilers with such 
appliances is undoubted, and that in cases where difficulty 
has been experienced in keeping up the full pressure, the 
fitting of a feed heater has n the means of doing it; 
so that there must be some saving, although in the nature 
of ‘‘robbing Peter to pay Paul.” The fact is, the warm 
feed assists rather than retards the circulation, and the 
saving is more in that direction than in any other. 

Improvements have been made in the engine-room and 
boiler-room of nearly every steamer in the direction of 
making the work lighter both at sea and in port, and the 
occupation of the engineer not so severe. Ventilation has 
been better understood and practised. The covering of 
the hot parts by non-conducting material has been extended 
and the substitution of superior non-conductors, such as 
fossil meal and asbestos compositions, has unquestionably 
effected a saving. Steam starting gears, too, have during 
the last fifteen years been introduced into all classes of 
ships, and even the smallest of them now may be found 
provided with this appliance for the more rapid handling 
of the engines. Steam turning gears and steam ash hoists 
have been also introduced, and all such fittings must 
— tend to the more economical working of the 
vessel, 

In conclusion, I would beg to summarise by saying that 
in fifteen years the s of steamships carrying passengers 
has been increased from 30 to 40 per cent. ; the consump- 
tion of coal per horse-power has been decreased from 20 to 
30 per cent., or say an average of 25 = cent. ; the cost of 
a horse-power has been decreased almost a similar 
amount, and in some cases is but a half of what it was in 


f|1875; and the safety, comfort, and convenience of the 


travelling public has been enhanced instead of sacrificed. 
These successes are largely due to the members of the 
Iron and Steel Institute, and the balance is due to the 
skill and ability of marine engineers, but it must not be 
forgotten that the whole has been backed by the enter- 
prise and sagacity of the shipowners. 





Sewack Works at New GrRooMBRIDGE, SussEX.— 
Major-General Carey, one of the inspectors of the Local 
Government Board, held an inquiry at New Groombridge 
on the 31st ultimo into the subject-matter of an applica- 
tion by the East Grinstead Rural Sanitary Authority for 
sanction to borrow 25007. for works of sewer and 
sew disposal for New Groombridge. Mr. Urban 
Smith, C.E., of Westminster, the engineer to the autho- 
rity, explained the scheme, to which there was no oppo- 
sition. It is proposed to dispose of the sewage by appli- 
cation to phd g upon the principle of broad irrigation. 





TRRIGATION IN THE WESTERN StaTES.—Both in Cali- 
fornia and Colorado the alignment of the channels is now 
being run on comparatively straight in preference to 
curved lines. At Bakerfield, in Southern California, where 
there is an extensive system of channelling covering over 
50,000 acres, some of the old channels are being straightened 
out while new ones are being run on straight lines. The 
average fall of the land is 10 ft. to 15 ft. to the mile, but 
the channels are checked up so as to give a uniform fall of 
2 ft. to 3 ft. tothe mile. At Forts Collins and Greeley, 
in Colorado, on land with a fall of 12 ft. to 15 ft. to the 
mile, the same innovation has been adopted. 





Tur NorTHERN Paciric at TacomMA.—New shops of the 
Northern Pacific Rai Company, at Tacoma, Wash- 
ington, will be completed in about six months. The 
building known as the = or repairing shop, which is 
the largest of the group, will be 350 ft. by 90 ft., and will 
have sufficient track space to accommodate 27 freight cars. 
The next largest building will be the nger coach- 
repairing shop, which is 242 ft. by 100 ft. This building 
is two stories high, and_ will admit of 10 carriages being 
repaired at once. Adjoining the coach-shop structure is 
the woodworkers’ shop, 150 ft. by 90 ft., at the back of 
which are the boiler and engine-rooms. The former is 
supplied with six boilers of a total capacity of 624 horse- 
power, and the latter with two engines of 100 horse-power 
each. The dimensions of the buildings now being erected 
are: Paint shop, 242 ft. by 90ft.; blacksmiths’ shop, 
190 ft. by 80 ft.; oil-house, entirely fireproof, 60 ft. by 
43 ft.; boiler shop, 300 ft. by 80 ft,; machine shop, 244 ft. 
by 120 ft.; and office and storehouse, 250 ft. by 43 ft. 
Sixty-five acres of ground have been reserved for the 
shops, and there will be 11 miles of track on the ground 
poe 9 the buildings. When completed the new shops 
will give employment to 800 men, 
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STEAM ENGINES AND BOILERS. 


1904, T. W. Cole and G. Waller, Leyton, Essex. 
Steam and other Engines. {1ld. 3 Figs.) February 4, 
1890.—The engine is provided with one high-pressure cylinder a 
and two low-pressure cylinders b, b. The cylinders are arranged 
in a row, the cylinder a being between the cylinders b, b, which 
are each provided with two pistons c,cl. All the pistons are of 
equal stroke, and the piston-rods c, c? of the lower pistons c, c 
and piston-rod of the piston d are connected to and operate a 
crosshead e working in guides f, f in the engine framing g, and 




















in order to obtain a throw of the crank, which is longer than 
the stroke of the pistons, the crosshead is connected by a link h 
to a pin i* on the forked lever ¢ attached to a rocking shaft 71 jour- 
nalled in bearings 72, 72, the outer end of the lever ¢ being con- 
nected to the crank of the crankshaft j by aconnecting-od j'. The 
two upper pistons cl, cl also serve to actuate the rocking shaft ¢!, 
and consequently the crankshaft, by reason of their piston-rods 
c3, c3 being connected by h1h! to pins 73, 73 on discs 74, 14 attached 
to the ends of the rocking shaft, the throw of the pins being equal 
to that of the pin i*. (Accepted December 10, 1899). 


4887. D. Purves, London, Fire Bars or Grates. 
{6d. 4 Figs.] March 28, 1890.—This invention consists in so con- 
structing the bars that they may be readily cleared from accumu- 
lated ashes. The fire bars consist of a number of bars @ spaced 
apart by plates or discs b, through which the rods pass. Each 
compound bar is carried in bearings ¢, d, the latter forming part 
of a bracket near the bridge ¢. At the other end each bar carries 
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Slide Valve for Steam Engines. [6d. 5 Figs.) August 
12, 1890.—When the piston C and the valve F are in the position 
shown in Fig. 3, live steam passes through the inlet pipe G into 
the vertical slot c, from which it passes to the top and bottom of 
the slide valve, exerting an equal pressure thereon. It 

into the transverse slot dso as to exert a pressure at each side, 
thus completely balancing the valve so that it only rests by its 
own weight on the bottom of the steam chest E. The steam 
passing into the passages c and d, passes from the latter 
through the inlet port a into the outer end of the cylinder B, and 
exerts its pressure against the piston C. The steam in the inner 
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end of the cylinder B now exhausts through the port b into the 
steam chest E, which is provided with the exhaust port f through 
which the steam escapes. When the piston C nears the end of its 
inward stroke, the position of the valve F is changed so that 
communication of passage d with port a is cut off and communi- 
cation of d with inlet} is established, so that steam 
passing into the slots c and d enters the inner end of the cylinder 
through port b, while the exhaust steam in the outer end of the 
cylinder B passes away through port a to the outer end of the 
steam chest E and out through the exhaust porte. (Accepted 
December 10, 1890). 


17,826. E. G. Constantine, Manchester. Low-Water 
Alarms for Steam Boilers. [6d. 3 Figs.) November 6, 
1890.—-A steam whistle @ is connected by a pipe 6 with the interior 
of a plug chamber ¢ closed by a screw cap d. The fusible plug 
e is held in position by a screw Ne Jf provided with apertures for 
steam. The seating g of the fusible plug f is provided with an 
annular channel for receiving part of the molten alloy when the 

lug melts. A tube h Al opens at h? into the boiler k below the 
ow-water level. Between the fusible plug e and the interior of 
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the boiler is a three-way cock J, having its passages formed so that 
when the plug is set in the position shown there is an uninter- 
rupted p: between the fusible plug e and the boiler ; when 
the plug is turned quarter round in one direction neither water 
nor steam can reach the fusible plug e; when turned og r 
round in the other direction the passage between the fusible plug 
e and the boiler is still closed, while a connection is e between 
the interior of the boiler and a lateral bib. (Accepted December 
10, 1890). 


17,859. J. W: + London. Pump: tus 
for Use as an ip for Cond: es. 
(6d. 6 Figs.) November 6, 1890.—The piston-rods a@, a? of the 
motor cyliaders A, A? are connected by the connecting-rods a3, a4 
to the cranks c, c2 on the crankshaft ©, which crankshaft C is 

ted in bearings carried by. standards D, which carry guide 





a pinion f, which engages with a similar pinion on the bar next in 
order. The end bar carries in addition a wormwheel g, which, 
when operated by a worm h, causes a rotary movement to be im- 
parted to each bar, each one travelling in the opposite direction to 
that next in order. The shaft on which is the worm h has a rever- 
sible clutch i on same, in order that the movement of the bars 
ed December 10, 1890). 


may be reversed. (Accept 

5952. J. Darroch, Newport, Monmouth. Low-Pres- 
sure or Condensing En (8d. 3 Figs.) April 19, 
1890.—In connection with the overflow D of the hot-well Cisa 
valve H communicating both with the atmosphere and with the 
hot-well and its communications, 80 that the action of the valve is 
automatically controlled by the action of the eS feeding the 
boiler from the hot-well on the one hand, and ng the water 





and air from the condenser and on | lying it to the hot-well on the 
other hand. A pipe G is arrang tween the working barrel A 
ofthe air pump and the chamber situate above the head valves J 
thereof, and on the pipe G is placed a cock Gl, so that a direct 
communication can be established between yee indepen- 
Tsou of the action of the head valves. (Accepted December 10, 


12,622. 0, L. Ward, Eagle, Neb., U.S.A. Balanced 





d for the crosshead b, b2 of the pumping cylinders B, B?. The 
piston-rods 03, b4 of the pumps are connected by the rods b5, b6 to 
the cranks c%, ct of the shaft C. The cranks c, c2 and c3, c4 are 
arranged at the points around the circle of revolution of the crank- 








Figt Fig.14  gFig.2. 
: of > i a “ \ 
Cs ee “sh. 
! 2, 
‘fo + o k 
a 4 1 ri @ i? 











Ut 


x? 














Ari = use mo 








shaft shown in Fig. 14. The cylinders B, B? at bottom commu- 
nicate with the double chamber H H? divided by the partition h, 
in which is an opening capable of being closed by the valve h2. 
The pump cylinders at top communicate with a double chamber 
I I2 divided by a partition ¢ with an opening therein closed by a 
valve i?. The pipe h3 leads from the condenser, and the pipe h4 
leads to a water supply. The pumps deliver by the pipes j into 
the chamber I, whichis provided with a pump K which delivers 
feed water from the chamber I into the . The other end of 
the chamber I communicates by a pipe 4 with the water 

the condenser. Ifthe apparatus is to be used asan air pump only, 


valves h5, «5 are closed, and the valves A2, #2 are opened. Ifthe 
cylinder B is to be used as an air pump and the cylinder B? for 
pumping water through the condenser, the valves A?, i2 are 
aa , and the valves 5, i are opened. (Accepted December 10, 


ELECTRICAL APPARATUS. 


16,889. R. Kennedy, Kilmarnock. Electro-Motors. 
(8d. 10 Figs.] October 23, 1890.—The field magnet F is wound 
with two exciting coils, energised by an alternating current whose 
| ae is adjusted to produce a magnetic flow consonant with the 

low of alternating currents in the armature coils. The armature 
Ais wound with coils of insulated wires, each armature section 








8,8, S being coupled to one of the secondary coils}, b, bon the 
movable secondary C, C, C magnetic circuit. The primary magnet 
M is energised by primary coils C!, Cl connec to a source of 
alternating currents. The currents induced in the secondary 
coils are due to the pulsations of the primary current and not to 
their motion. (Accepted December 10, 1890). 


MACHINE TOOLS, SHAFTING, &c. 


20,000. S. Fox, Leeds. Dies for Stam: ing or Press- 
ingte Form Box-like Articles from Plates. 
(6d. 6 Figs.) December 12, 1889.—A plate x of metal, having 
been cut roughly to the required size and then heated to a suit- 
able temperature, is placed upon the female die b, which together 
with the plate x is by means of a ee press caused to 
approach the maledie a. As the male die @ enters the female die 
b, the sections b?, b2, under the influence of springs /, f, force the 

















metal that is next to those sections up against the face g of the 
male die a, in which position it is retained. The male die, as it 
proceeds further into the female die, causes the sections b2, b2 to 
slide back and compress the springs /, f, thereby keeping the 
metal of the plate x close to the side g of the male die until the 
| mar we, operation is complete, thus preventing buckling or over- 
apping in the bevelled inclined part of the plate, or in the corners 
of the article, being produced. (Accepted December 10, 1890). 
5276. D. Cameron, London. (B. Millhauser, Scranton, 
Pa., U.S.A.) Antifriction Bearings. (6d. 4 Figs.) April 
5, 1890.—This invention consists in a bearing yon one or both 
of its wearing surfaces composed of celluloid or zylonite which is 
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applied to the journal box as a lining. A is the upper box of a 
car axle-box, which may be of cast iron. B is the journal of the 
car axle, which rotates in contact with the lining C. The box is 
= with oiled waste D, as usual. (Accepted December 10, 


RAILWAY APPLIANCES. 


2009. J. Anderson, O Argyle. paratus for 
Ventilating Railway _ other aa (6d. 3 
Figs.) February 6, 1890.—A is the door of the carriage formed with 
openings E, F, and to the outside of which isa fixed shell a, sha 
to form with the openings E, F in the door two air passages E, B 
and F, C, the outer ends of which are made with enlarged 
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funnel-shaped mouths, and the inner ends of which can be oe 
in direct communication with the interior of the carriage. D is a 
short inductive air p ge that ts the funnel-sha air 
passages B and C that is formed in the wall which divides the two 
es BandC. H and Hi are guides for deflecting upward the 
ecepted December 





passag: - 
= — the carriage by E, B or F, C. 
Saw MISCELLANEOUS. 


20,784. R. A. Robertson and W. J. Mirrlees, Glas- 


gow. A) tus for Hivaperating, Concentra: 
ani Liquids. [6d. 2 Figs.} December em 4 
—Into the first of three evaporating vessels A, Al, A2, where the 


boiling temperature is the lowest of the series, the liquid to be 
ti is fed by a pipe B, whence after concentration to a certain 
extent the liquid is withdrawn through a pipe G by a pump C and 
forced through a pipe B! into the second vessel Al, where it is still 





further concentrated and withdrawn by a second pump C!, which 
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in turn forces the liquid through a pipe B? into the third vessel A?, 
where concentration is completed, and from whence the liquid is 
discharged through a pipe C2. The steam employed for the pur- 
pose of concentration enters the chamber of the last vessel A, 
which contains the heating surface, and the products of evapora- 





tion pass by a pipe E to the heating surface of thesecond vessel Al, 
where in turn the products of evaporation pass by a pipe E! to the 
heating surface of first pan A, whence the products of evaporation 
are discharged by a pipe E?. The products of condensation in 
the different vessels are discharged hy the pipes F, F!, and F2. 
(Accepted November 5, 1890). 


414. G. zanaye. Soho, Stafis. and J. N. Floyd, 
Handswort . Differential Pulley Bloc: 

(Sd. 2 Figs.) January 9, 1890.—a is the differential pulley of the 
block, and } is the bottom pulley ag in the loop ¢ of the 
winding chain passing over the pulley a; dis the hand-loop of 
the winding chain for working the block as usual ; ¢ is the hook of 
the bottom pulley on which the load is placed, the hook e being 
connected to the block by a chain ; /, f are the straps constituting 
the frame of the bottom block b, between the forked ends of 
which straps the upper ends of the chains g, g are centred, the 





lower ends of the chains being secured by pins to the crosshead 
A of the frame carrying the hooke. The hooke is thus suspended 
below the bottom block b in a line with the pin 2, on which the 

ulley turns by the chains g, g, the hook e being made to swivel 
n the crossh The suspending hook i of the differential 
pulley @ is connected to that pulley ~ 4 a chain in the following 
way: kis the frame carrying the hook ¢, to the forked ends of 
which the upperends of the chains J,/ are pinned, the lower 
ends being engaged with the eyes m, m fixed to the axis of the 
pulley a. (Accepted November 12, 1890). 


i948. H. W. Deacon and V. C. Driffield, Widnes, 
Lancs, Apparatus for Separating Liquids from 
Solids. (6d. 1 Fig.) February 5, 1890.—The matter to be 
treated is passed into the vessel A through the pipe B by means 
of a pump connected with the pive B, by a branch C, until the 
desired pressure is attained. e vessel A and its lower cover a 
are of perforated material and are lined with filtering medium. 
The solid matter is retained within the vessel A, and the liquid 
is disc through the filtering medium and the perforations 
in the walls and lower cover of the conical vessel A. This liquid 
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is collected in a movable tray, D from whence it is conveyed away 
by a pipe dand shoot E. A certain amount of unfiltered liquid 
is left in the vessel and is withdrawn through the pipe B, which 
being full, acts as a syphon when the tap G is opened. Solid 
material is loosened from the walls by the air entering through 
the perforations. When the liquid is completely discharged, the 


cover is removed or turned on its hinge at a?, and the solid | Adj 


material follows, dropping through an opening in the floor. A 


the purpose of cleaning the filtering medium. (Accepted Decem- 
ber 10, 1890). 


203. S&S. J. Howells, Swansea. Sea-Oiling Appara- 
tus. (6d. 5 Figs.) January 6, 1890.—This apparatus consists of 
a vessel in which the oil can be permanently stored, and which 
also forms the distributor. The vessel has two or more openings 
B, which can be closed when it is used -as a mere storer by 
stoppers, but which stoppers can also be used to adjust the size 
of the openings when it is used as a distributor. The vessel is 
made to float in the water by being provided with an air chamber A. 


Fig.1. 
Faqs ' = 
Qo 


This chamber is so arranged that one of the openings is in the top 
of the vessel, while the other is in the bottom. The water enters 
the vessel at the lower ing and displ: the oil which is 
driven out at the upper opening. The oil is contained in the 
space O. S is a screwed stopper having a milled head, the screwed 
portion being a hollow tube perforated round spirally. When 
closed the milled head presses against the flange f. (Accepted 
Nov2mb:r 12, 1890). 


13,389. J. Abbott, Blaina, Mon. Machines for 
“Dusting” Tin and Terne Plates. [6d. 4 Figs.) 
August 26, 1890.—On the shaft @ are carried the loose pulley c an 
fast pulley d. Keyed on the shaft a@ is a pinion e, the inner half 
of which gears with the pinions f and g. The pinion f is fixed on the 
ae of the upper dusting roll h and the pinion g on the spindle 
of the lower dusting roll ¢. The dusting rolls h and i rotate in 
the same direction, and thus cleanse one another. The outer 
half of the pinion e gears with the toothed wheel k, keyed on the 
spindle m of the lower delivery roll p. The plates to be dusted 
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are inserted by hand between the feed rolls 0, 01, and by them are 
impelled between the dusting rolls h and ¢ to the delivery rolls 
p, p!, by which they are delivered on to the table g. The spindle 
of each feed and delivery roll is at one end longer than at the 
other. The feed and delivery rolls are interchangeable, the 
ends having to be reversed and the spurwheels k, n removed 
from one end and fixed on the other. In contact with the upper 
dusting roll & is one edge of a guard r, which protects the opera- 
tive and keeps down the wool nap of the sheepskin of the roll h, 
where the plates come into contact with the roll. (Accepted De- 
cember 10, 1890). 


14,425. W.Buschbaum and F. Holland, Hanover, 
Germany. Starting Tramcars. [6d. 3 Figs.) September 
13, 1890.—When the driver applies the brake the drawbar a is 
moved from the position shown in Fig. 2 by the chain & to that 
shown in Figs. 1 and 8, so that the hook d pushed backwards with 
its joint f over the roller g slides into the teeth of the spurwheel 
e attached to the wheel axle. When the horses pull again at the 
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swing bars the forward movement of the drawbar @ causes a turn 
of the spurwheel e and consequently of the wheel axle with its 
wheel until the were lies before the drum g (Fig. 2). By the 
forward movement of the drawbar a the int f is pushed forward 
over the drum g, whereupon the spring h lifts the hook d off the 
teeth of the spurwheel e. The horses now draw the car forward 
by the draw-rod a. (Accepted October 22, 1890 
17,457. A. J. Eade and A. eT eee Kent. 
justable Wrenches. [6d. 4 -] October 31, 1890.— 
The wrench itself is com of bars A, B, jointed together by 


B, forming the handle A! of the tool, and is serrated at A2 at its 
forward end and corresponds with a serrated portion B2 on the 
forward end of the bar B. Both the bars A and B are slotted. 




















The cross-links are each pivotted by pins C2, C2 at one end in the 
slot in the bar A. The cross-links are perforated, so that the holes 
break joint with one another. (Accepted December 10, 1890). 


17,718. H. H. Lake, London (EF. Bolton, Cincinnati, 
Ohio, U.S.A.) Dist and Condens Appara us. 
[8d. 4 Figs.) November 4, 1890.—The operation of this apparatus 
is as follows: The vapour escaping from the still first ascends 
within the lower shell A, and passing through the perforations b, 
comes in contact with the various worms of the lower coil section 
E. The vapour then eee successively around or between the 
various worms of the intermediate coil section L and upper coil 
section N, and finally escapes at the outlet p, but not until it has 
been robbed of most of its heat and impurities. The water first 
enters the lower section at inlet ¢, circulates within the upper coil 


P 





E, until it reaches the inner end of the latter, and is then dis- 
charged down the exit e! into the central coil of the second worm 
El, The water then circulates outwardly within this worm and is 
discharged down its exit e? into the outer coil of the third worm 
E2, The water now flows to the centre of this worm, descends 
through its exit e3 into the centre coil of the fourth worm E?, 
which alternate outward and inward flow is carried on until the 
water has traversed every coil of this section, and finally escapes 
up the discharge pipe G into the gutter H. The same flow takes 
ag through the other coil sections L and N. (Accepted Decem- 
10, 1890). : 

19,263. A.J.Boult, London. (The International Society 
a Industry, Paris.) paratus for Manufacturing 

ooden and other Boxes. [ild. 4 Figs.) November 30, 
1890.—In a machine according to this invention for making boxes 
in the form of sheaths or tu of various lengths, a lifting or 
feeding bar c takes wooden or cardboard sheets or blanks } one by 
one froma receptacle a and passes the same over a glue disc or 
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brush f to folders k, which successively bend each sheet round a 
hollow internally heated mandrel j, and places ‘the two lateral 
edges of the sheet above each other, glue the same together, the 
boxes so formed being dried upon the hollow mandrel j during 
their periodical forward a the latter caused by com- 
bined action of the lifting or feeding bar c and the drawing off 
band u, (Accepted December 8, 1890). 











steam pipe J communicates with the interior of the vessel A for 


adjustable links C, C', The bar A is somewhat longer than the bar 
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THE AMERICAN SOCIETY OF | but the latter arrangement has the advantage that | up to steam and exhaust pipes, and regularly run 


the hydraulic gear is under the immediate con-| for a period of from 20 to 30 hours. This test 
MECHANICAL ENGINEERS. | trol of an operator who is close to the load being | reveals any latent defects in the castings, which 
From our New York CorRESPONDENT. lifted. This is a most valuable feature, as it is not | might otherwise escape detection. It assures the 
(Continued from page 64.) fessor in handling an article to want, during | adjustment of all parts, the strength of all the 
‘ - part of the operation, a very slow motion, while | engine’s members, and prepares it for immediate 

HypRaviic TRAVELLING CRANES. | quick motions are desired in other parts. , service. 


A paper on “‘ Hydraulic Travelling Cranes” was, Fig. 40 is a diagrammatic view showing how the| The testing arrangements employed are shown in 
then presented by Mr. Graves. Fig. 39 shows a bridge is moved along the track by means of | Fig. 42, A band wheel, having internal flanges on 
bridge with ends mounted upon carriages moving | hydraulic cylinders, while Fig. 41 illustrates, in a] its rim, is keyed on the engine shaft, and this 
wheel is encircled by a brake strap. By running a 
continuous stream of water into the rim of this 
wheel, it is an easy matter to carry a brake load of 
250 horse-power when necessary, for hours at a 
time. The surplus water is taken off by an over- 
flow scoop. The brake band is lubricated with raw 
fat of pork. The elongated arm of the brake band 
rests on a pair of accurate scales, and the load is 
kept constant during a test, by the tension screw 
in the band, which is adjusted by the attendant 
from time to time, so as to keep the scale beam at 
all times in poise. The exhaust pipe of the engine 
is connected to a surface condenser of improved 
construction ; the injection water is supplied from 
the city mains or from a large tank containing 
several hundred barrels, and is kept circulating 
through the condenser by a pump. The indicator 
is applied to the engine and diagrams taken fre- 
quently. ‘The brake is tightened up to secure the 
brake load which isdesired. The indicator diagram 
shows the horse-power developed in the cylinders. 
The difference between the indicated and brake 
horse-power is the engine’s friction under load. 
The steam, after escaping from the engine, is con- 
verted into water in the condenser, and is drawn 
off at the bottom of the same into tanks which rest 
on platform scales, and is accurately weighed and 
charged to the engine. 

When it is desired to runa test with vacuum, the 
air pump, which is under the condenser, is started, 
the free outlet of the condenser is closed, and the 
water and air are pumped out and discharged 
through a second system of pipes into the tanks, and 
there weighed as before. The steam used to operate 
the air pump is generally discharged into the atmo- 
sphere, and no account taken of it. In cases where 
the air pump is driven by the engine under test, the 
indicated horse-power is simply increased by the 
amount of power necessary for the pump ; so that 
where the more wasteful direct-acting air pump is 
used, it should not properly be charged against the 
engine. Such test is made on every engine of this 
type built ; and all the data, with the indicator 
diagrams taken during the test, are filed away in a 
record book kept for the purpose, and remain with 
the builders as a permanent record of the engine’s 
performance. This method of testing makes no 
deductions for water entrained in the steam, and if 
the steam pipes be not properly drained, or the 
condenser should leak, it all shows up to the dis- 
advantage of the engine. The method is extremely 
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in tracks fastened to the wall. By means of similar manner, a method of moving the trolley on | convenient, as it affords a correct test in a brief 
the ram A, shown, and the wheels, 1 ft. in the bridge as described by Mr. Graves. period, and at the same time steam may be used for 
motion in the ram produces the same amount in | other purposes from the boiler employed in fur- 


the block. | Sinere-Actinc Compounp EnoINEs. | nishing that used in the test. 
By adding to the wheels and coils of rope about; A paper entitled ‘‘A Single-Acting Compound | 
the cylinder and ram, the ratio of travel between | Engine,” by Mr. Bole, was an account of the benefits Rore Daivine. 


” 


the ram and fall-block can be made 2 to 3, 1 to 2, | of a ‘‘ Westinghouse Engine,” and was interesting; A paper on ‘‘ Rope Driving,” by Chas. W. Hunt, 
or even more, where a high lift may be required | chiefly from a description of the methods of testing | followed, and was interesting and concise, describ- 
with a short stroke. The object of the design de-| these engines. Mr. Bole stated that after each|ing the methods of conveying power by cotton 
scribed appears to have been to avoid the use of | engine is put together in the erecting shop, it is|or Manila rope and their limitations, so that the 
the jointed pipes required when the hydraulic | lifted bodily, and carried into the testing room, |engineer cap decide on the advantages or disad- 
cylinder is mounted on the moving traveller itself, | where it is bolted to a foundation, and connected | vantages of any proposed speed. Horse-power, 
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wear of rope, first cost of rope, and catenary were 
the various heads. He stated, as a result of 
experiment and observation, that 200 lb. on a rope 
1 in. in diameter is a safe and economical working 
strain; when this strain is increased materially 
the wear is rapid. He found on investigation the 
normal working strain on cordage to be one- 
thirty-sixth of the breaking strain, and one-twenty- 
fifth of the strength at the splice. The actual 
strains are greater, owing to vibration and imper- 
fectly adjusted tension mechanism. At a speed of 
80 ft. per second the centrifugal force increases 
faster p sec the power from increased velocity of the 
rope, and at about 140 ft. equals the assumed allow- 
able tension of the rope. Computing this force at 
various speeds, and then subtracting it from the 
assumed maximum tension, gives the force avail- 
able for the transmission of power. The paper 
contained several diagrams illustrating by curves 
this subject, and evoked some discussion, but in 
general it was considered a valuable contribution 
to the subject, and it is to be hoped there will be 
further investigations made and reported. 


ACCIDENT PREVENTING DEVICES. 


Next followed a paper ‘* On Accident Preventing 
Devices for Machines,” by J. H. Cooper. It con- 
tained description of various appliances designed 
to prevent a careless employé from injuring him- 
self, such as arrangements for stopping a machine 
instantaneously, guards to pulleys, and the like. 
This paper may serve to stir up some legislation on 
the subject, and tu compel the use of some of the ap- 
pliances noted, especially those guarding against acci- 
dents occurring tothe machinery. But it is almost 
impossible to devise any adequate means to prevent 
careless men from injuring themselves while work- 
ing around machinery. One of the best preven- 
tives is to carefully instruct the workmen in the 
possible chances of an accident, and then to rigidly 
discharge those who neglect to use propercare. It 
may be added, however, that there is no absolute 
remedy. Such methods as Mr. Cooper would use 
simply decrease the chances of an accident, and so 
far are commendable, but nothing will absolutely 
prevent a man from making a fool of himself in 
this, or in other ways. 


An EXPERIMENT WITH A LUBRICANT. 


Mr. G. W. Bissell, of Ithaca, then described 
‘* An Interesting Experiment with a Lubricant.” 
This experiment was undertaken for the purpose 
of determining the law governing the variation 
of the coefficient of friction of a lubricant, and the 
rate of feed of the same to the journal, all other 
conditions being constant. It was conducted in 
the Mechanical Laboratory of Sibley College. From 
the data obtained the author decided the rate of feed 
should in every case be so high, at least, that the 
coeflicient of friction will not vary. The tempera- 
ture was maintained constant by circulation of 
water through the brasses of the Thurston railroad 
lubricant testing machine, which was used in the 
experiments. Tests were made with loads of 
2000 Ib., 3000 1b., and 4000 1b. on the journal, 
corresponding to about 70 lb., 105 lb., and 140 lb. 
per squareinch. The results indicate that with low 
rates of feed the effect of pressure on the coefficient 
of friction is practically nil, which would tend to 
prove that under such conditions lubricated rubbing 
surfaces follow the laws of solid or ‘‘ immediate ” 
friction ; but at the rate at which this state of 
affairs begins to be apparent the augmentation of the 
coefficient is dangerous to the continuance of the 
smooth running of the journal. It is unsafe to re- 
duce the rate of feed below .003c.c. per square inch 
of projected area of journal per minute. 


Currine THE TEETH OF WHEELS. 


‘* A New Process for Generating and Cutting the 
Teeth of Spurwheels,” by Ambrose Swasey. By 
this process, instead of making all gears so that 
they will run into a rack, the rack is transformed 
into a cutting tool, and by it the teeth of wheels 
of any diameter are generated and cut at the same 
time. This paper was printed in full on page 55 
ante, 


THE PERFORMANCE OF AN AMMONIA COMPRESSION 
ReFRIGERATING MACHINE. 

The final paper was one of great importance, and 
ona subject about which little reliable data has 
hitherto been published, moreover being the work 
of one of the best experts in the Society, it com- 





manded much attention. It was called ‘‘ The 
Performance of Seventy-Five Ton Refrigerating 
Machine of the Ammonia Compression Type,” and 
was presented by Professor James E. Denton. 
Drawings of the machine were given, and a few of 
the results, but the whole matter is one of great 
moment, especially in view of the extortions of the 
icemen, and the general interest awakened in con- 
sequence of the failure of the ice crop. Elaborate 
tables, diagrams showing tests, cards taken at 
various times and under varying circumstances, 
accompanied the paper, showing how much care 
and time had been given to these matters by the 
author. 

The conclusions drawn as the results of these 
tests by Professor Denton were : 

The capacity of the machine is proportional 
almost entirely to the weight of ammonia circulated. 
That the economy of coal consumption depends 
mainly upon boththe suction pressures and condens- 
ing pressures, Assuming water to cost 1 dol. per 
1000 cubic feet, and coal 4 dols. per ton, the cost 
of each of these items per ton of ice produced is 
equal, being 17 cents or 34 cents for both, per ton 
of refrigerating effect for a suction pressure of 
28 lb., and any condensing pressure between 
150 lb. and 215 1b. above the atmosphere. That 
the quantity of ammonia circulated as shown by 
meter is 25 per cent. more than the quantity as 
shown by the displacement of the compressors. 

The law of compression of the ammonia follows 
the adiabatic curve for superheated ammonia gas, 
notwithstanding that water jackets surrounding 
the cylinders absorb upwards of 25 per cent. of 
the heat due to the work of compression. The fact 
seems to be that the heat is not sensibly absorbed 
until after the compression is completed, as has 
been found to be nearly the case with air, even 
though by water injection the temperature of the 
air leaving a compressor cylinder is many degrees 
lower than that due to compression. 

The latent heat and temperatures of gas, pro- 
duced by compression, agree very closely with the 
results of the accepted thermodynamic formule, 
and the experimental results agree excellently with 
the theory of refrigerating machines in all its de- 
tails, and finally the power wasted in friction is 
the minimum to be expected with such apparatus, 
and corresponds to a coefticient of friction of 8 per 
cent., in accordance with Monn’s laws. 


(Zo be contin xed.) 





LITERATURE. 


The Yacht Racing Calendar and Review for 1890. Kdited 

by Dixon Kemp. London: Horace Cox. [Price 2s. 6d.] 
Ir is an unmistakable sign of the vitality of yacht- 
ing that it calls forth such an important annual as 
that which Mr. Dixon Kemp issues on the subject. 
When the Ancient Mariner (Corinthian) recalls the 
days of his golden prime, days in which the 
monthly Hunt, supplemented by the inadequate 
records of Bell’s Life—with its slangy phraseology 
and tap-room flavour—formed almost the sole 
chronicle of his sport (there were occasional pic- 
tures in the Illustrated London News, for which we 
are now grateful as recalling past fashions in rig, 
&c.); when the elderly yachtsman thinks of these 
things, and then turns to this last year’s review, 
he will acknowledge that his favourite sport has 
made vast strides indeed. But there is no greater 
laudator temporis acti than your ancient Corinthian, 
and, although he cannot deny the vast strides, he 
holds they have only been made in the wrong direc- 
tion. Once yachting was the most exclusive and 
aristocratic of all sports ; now it is almost as demo- 
cratic ascycling. This is as much due to a change in 
the meaning of the term as anything else. In early 
days to go ‘‘yachting” meant going afloat in blue 
water on a craft that could fairly keep the sea; but 
we find a very large part of Mr. Kemp’s Yacht Racing 
Review taken up with the doings of very small 
fry; such as the gigs and dinghies which wage their 
mimic wars among the trees and haystacks that 
border the canalised reaches of the upper Thames. 
There is this, however, t> be said in favour of the 
present day; small as the craft may be they are 
mostly good of their kind. The old tubs and tar- 
pots—converted fishing smacks and what not— 
that did duty as yachts twenty or thirty years ago, 
have nearly all disappeared, and the man who 
cannot afford a good yacht of larger size goes in 
for a boat, and in this way is able to have a vessel 








of which he need not be ashamed, even if she be 
small, 

Another feature of modern yachting is the way 
in which the Corinthian has increased in the land, 
or rather on the water—a distinction with a con- 
siderable difference. Where there was one yacht 
sailor, as opposed to the mere yacht owner, twenty- 
five years or so ago, there are now a dozen or more; 
that is, if we include the small craft men in our 
category. Lawyers, doctors, merchants, City men 
(the Stock Exchange sends forth a very numerous 
and skilful contingent), and others, who, a genera- 
tion ago, would unhesitatingly have called a yacht’s 
chief sail ‘‘the mainsheet ;”’ and indeed would 
have known no more of the sea than could be 
learned by throwing stones into it off Brighton 
beach, now own and sail their own craft ; whilst 
City clerks, lawyers’ apprentices, actors, journal- 
ists, shopkeepers, and even shopkeepers’ assistants 
have, in ever-increasing numbers, quite a know- 
ledge of fore-and-aft sailor craft, which their enthu- 
siasm has led them to acquire in the vessels of 
their more wealthy friends. Year by year the 
once aristocratic and exclusive pastime of yacht- 
ing is becoming more and more democratic, to the 
great advantage of the nation at large; for there 
is no manlier and more ennobling sport than sail- 
ing on blue water. For all this large class Mr. 
Dixon Kemp’s annual (and Mr. Dixon Kemp has 
done perhaps more than any man to call them 
into existence) may fairly be described as the 
official record. 

By far the greater part of the book is occupied by 
the ‘calendar of races sailed.” Herein are set 
forth the details of every match, with the smallest 
claim to attention which has been sailed during the 
past year. Amongst them are records of many a 
stirring fight, for the season of 1890 was fruitful 
in incident. Perhaps the most exciting of all was 
the handicap match of the Corinthian Yacht Club 
from Erith to Ramsgate, sailed on what was, we 
are told, ‘* probably the worst day that has ever 
been encountered by yachts racing in the Thames.” 
Fourteen yachts, ranging between 10 and 30 tons, 
started—and as these, with a trifling exception, 
were manned by amateurs, it goes far to prove what 
we have already said as to the popularity of the sport 
—but only three completed the course. To the credit 
of the Corinthians it may be said that none gave 
up the contest until they were fairly overpowered. 
Spars were broken, the sails of some were blown 
clean away, others were quite knocked out of time 
by the short steep seas and refused to stay, some 
had their sails split from top to bottom, and, 
indeed, to judge by the report, it is no small proof 
of the skill of the modern Corinthian that none of 
the craft were lost. 

A more important, and no less stirring, match 
was that sailed round the Isle of Wight under the 
burgee of the Royal Victoria. Only three vessels 
started ; two grand yawls, the Lethe and Wendur, 
and the ten-year old steel crack, the cutter Van- 
duara. It was blowing a heavy gale from the 
south-west, the effect of which was to completely 
knock the Vanduara out of time, she splitting her 
mainsail and losing her bowsprit in the tremendous 
sea, knocked up by the weather-going tide just 
through the Narrows. Lethe won the match, and 
had more cause to be proud of this single flag than 
had many another craft of a whole string of gentle 
zephyr tokens. The fair weather fraternity got 
up an outcry afterwards, saying the match ought 
to have been postponed ; but surely as there were 
craft capable of hammering round the Wight on 
such a day (and no less credit is due to the Van- 
duara for her gallant attempt) they were entitled to 
the glory of their enterprise. Those who were un- 
equal to the task were just as entitled to remain at 
their moorings. Of course it is only big craft that 
can tackle a job line this—the Lethe is 124 tons— 
but it is the big craft that want encouragement. 
The canoe and dinghy contingent have their full 
share of the spoils. 

To return to the book under notice we find, fol- 
lowing the calendar, a concise and masterly ‘‘ review 
of yacht racing in 1890.” Mr. Kemp tells us that : 
‘* The season just closed, taken asa whole, eclipsed 
in interest anything in the way of yacht racing 
during the past decade.” In this, we think, nearly 
every yaclitsman will bear him out ; for among the 
larger number of matches chronicled, to which we 
cannot even refer, there are many well-fought con- 
tests and close finishes. The feature of the season 
was the début of the Iverna (designed by Mr. A. 
Richardson), the vessel Mr. J. Jameson had built 
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to replace his famous crack, the Trex. Her chief 
antagonist was the Thistle (designed by Mr. G. L. 
Watson), of America Cup fame ; and, although the 
latter did best at first, and headed the prize list at 
the end, the new boat scored some very telling suc- 
cesses when there was wind enough to suit her, and 
after some alterations had been made, the chief 
being the removal of her unnecessary centre-board. 

In looking through the list of winners we find 
Mr. G. L. Watson to be by far the most successful 
designer, both in large and small craft ; the names 
of W. Fife, A. E. Payne, A. Richardson, and 
others appear on the list, amongst them the author ; 
but Mr. Kemp is better known as a designer of 
cruisers and large steam yachts, than in connection 
with racing craft. 

The third section of the work is devoted to a 
‘¢ General Review,” and consists of a number of 
short articles and notes upon questions of interest 
that have arisen during the past season. The 
majority, possibly the whole, of these notes have 
already appeared in the columns of the Field ; 
indeed it is only the fact that the work is mostly 
reprinted from that journal which allows it to be 
produced at the price at which it is published. A 
few pages are devoted to ‘‘ Cruising”—the least 
satisfactory part of the book—and launches and 
trial trips. ‘‘ Fittings and Equipments” is quite 
good enough to make one want more ; the ‘‘Obitu- 
ary ” is happily but a small section, although it is 
sad to be reminded that some good men have been 
prematurely cut off. A good index completes the 
book. 
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Hotcukiss Machine AND Quick-Frrina Guns. 

Brrorge the sudden outbreak of the Franco- 
German War the world had heard much talk of a 
mysterious and deadly weapon capable of pouring a 
fatal hail of shot into any advancing troops, and 
bs Passes of which the attacking power of a 
of infantry provided with such an arm, would be in- 





definitely increased. The mitrailleuse was to decide 
the fate of future campaigns, and especially of the 
great adventure into which France had precipi- 
tated herself. A very brief experience falsified 
these high anticipations, and the mitrailleuse 
proved itself but a very broken reed. Some years 
before, at the Paris Exhibition of 1867, the Gatling 
gun had been exhibited for the first time in 
Europe ; it was the original outcome of the crude 
attempts which, during the American War, formed 
the first efforts towards the construction of machine 
guns. The Gatling exhibit naturally attracted 
great interest in France, and probably suggested 
the mitrailleuse. With the termination of the 
Franco-German War the latter disappeared, but 
the Gatling gun has, with various developments, 
held its place and proved its usefulness as a 
weapon for discharging large quantities of bullets 
within a given range. But it was clear, especially 
after the development of torpedo boat attack, that 
something more than a hail of bullets was necessary, 
and hence arose the three great types of shell- 
throwing machine guns—the Nordenfelt, the 
Hotchkiss, and the Gardner. It is with the second 
of these that we have now todo, forming as it does 
so important a part of the land and naval auxiliary 
armament of France. Designed by an American, 
Mr. B. B. Hotchkiss, who was employed during 
the Franco-German War in the manufacture of 
cartridges for small arms, it speedily was developed 
into a very complete and efficient weapon. -Pos- 
sibly the decision of the St. Petersburg Congress, 
which prohibited the use of shell in warfare weigh- 
ing less than 14 oz., contributed towards the more 
rapid development of the Hotchkiss machine gun, 
as projectiles weighing 16 oz. were decided upon 
as the basis on which the gun was to be designed. 
From small beginnings the manufacture of these 
revolving cannon grew in importance, until in 
1878 the Hotchkiss factory at St. Denis was of very 
large proportions ; with the death of the inventor, 
a few years since, the business was turned into a 
limited liability company. 

At the present time in France the Hotchkiss 
revolving guns are made of two classes, for naval 
and for military service, and of several calibres. 
Of the former the 37-millimetre (1.45-in.) gun is 
especially designed for defence against torpedo 
boat attack, and for taking the offensive in boat 
or brigade work, or against open deck batteries. 
The 47-millimetre (1.85-in.) and the 53-millimetre 
(2.1-in.) are intended for similar, but, of course, 
heavier work. The 37-millimetre field gun is de- 
signed as an auxiliary arm to field artillery ; it can 
be used either for intermittent or continuous firing, 
and is, therefore, adapted to form a part of an 
ordinary battery. The 40-millimetre (1.57-in.) 
flank defence gun for fortification and trench 
defence, is for a special purpose, and will be 
described separately. As the mechanism and 
general construction of this gun is similar in all the 
calibres, we may take as a type the 37-millimetre 
for description and illustration. 

There are five barrels A A, Figs. 543 to 549, made 
of Whitworth steel, grouped around a central steel 
shaft B, and held in position by two brass mount- 
ings C ; the barrels pass through the forward, and 
are screwed into the rear disc, and both of these are 
bolted to the central shaft B ; a steel frame E 
surrounds the group of barrels and forms a bearing 
for the outward end of the shaft B. The breech- 


; block D, which is fixed to the frame, is made in one 


casting, the front of which is solid except for cer- 
tain passages to be presently described, while the 
rear is chambered out to receive the actuating 
mechanism ; the rear of the breech is closed by a 
bronze door d hinged at the bottom and secured at 
the top by a locking screw d’. Flanges are cast on 
each side of the breech-block by which it is bolted 
to the frame. The form of the breech chamber is 
illustrated by Figs. 546, 547, and 548. In transverse 
section it is approximately Q-shaped ; the front 
end is shown in Fig. 546, which indicates the pro- 
jection and recesses in the chamber; B is the 
centre shaft; N is a circular seating filled with a 
hardened steel disc perforated with a small hole in 
the centre ; it is against this disc that the base of 
the cartridge cone abuts in firing position ; the 
relative positions of the firing pin, &c., are shown 
at N’, Fig. 546; Ris an inclined plane dying gra- 
dually into the surface of the block ; it serves to 
force the cartridge into the chamber of the firing 
barrel after it has been partly pushed home by the 


body | plunger M, Figs. 547 and 548. Two large openings 


are made in the block (see Fig. 547), one at the 





top for feeding in the cartridges, the other at the 
bottom for ejecting empty cases. In Figs. 546 and 
548 is shown the inclined passage in which the 
firing pin N’ is guided. It will be seen that out- 
side on the right hand is a projecting bearing 
for the spindle F, Figs. 543 and 548, which is 
also provided with another bearing on the 
frame and a third within the breech-block on the 
left-hand side at F’. On the left hand is a recess 
in the side and at the bottcm, the former with dove- 
tailed edges to serve as guides for the extractor 
rack and the latter to give room for the extractor 
links Iand J. At the top on the left-hand corner, 
extending from the rear to the front of the breech- 
block, where it is intersected by the inclined plane 
R before mentioned, is a semi-cylindrical trough in 
which the cartridge is fed and is pushed forward by 
the plunger M that travels in an extension of this 
trough. This plunger is connected to a rack 
actuated by a toothed wheel m, Fig. 547, which 
when it is turned moves a similar rack L’ under- 
neath, which operates the extractor mechanism. 
The functions of this mechanism are as follows : To 
push the cartridge into the five barrels successively ; 
to rotate the barrels in such a way that in each 
complete revolution there shall be a pause to allow 
time for loading ; to actuate the striker ; and to 
extract the cartridge. These four operations are all 
controlled by the crank f’ ; they must bear exactly 
the proper relation to each other, and must be 
capable of repetition at intervals varying from 10 
to 150 times per minute. In addition to the fore- 
going the proper manipulation of the moving 
parts connected with the hopper have also to be 
performed. This hopper is shown in Figs. 543 and 
548, and also in Fig. 549. It is of brass, deep 
enough to receive five or six cartridges, and with 
the edges turned over to retain them in their 
places. It is placed on the breech chamber imme- 
diately over the trough M before mentioned. The 
lower end is shielded by a brass cover P hinged to 
the chamber, and below, also hinged, but to the 
vertical side of the trough, is the valve P’, Figs. 548 
and 549, This valve has about the same length as the 
cartridge, and its function is to hold up the row of 
cartridges, as shown in the figure, excepting when 
a fresh one is required, when it drops to resume 
immediately its previous position. The crank f’, 
the bevel gearing f*, partly shown in Fig. 548, and 
the spindle F, receive and transmit the power from 
the operator to the various parts. Taking the 
operations in the order given above we have, first, 
loading. 

The gun being in such a position that the axis of 
one of the barrels coincides with that of the plunger 
M’, a position in which the gun comes to a state of 
rest during each revolution, the small pinion m 
(Fig. 547) imparts a forward motion to the rack 
M’ attached to the body of the plunger M, 
which is a hollow gun-metal cylinder. Parallel 
with it, and connected to it by a flat plate m’, is 
the rack M’ above referred to. The position of this 
detail in the breech chamber is shown in Fig. 548, 
where it will be seen that the rack M’ lies in and 
traverses a groove in the chamber, and remains 
always in contact with the pinion m. An alter- 
nating motion is imparted to this wheel by means 
to be presently described, which has the effect 
of causing the plunger to advance and recede 
with each charge. On the front end of the plunger 
is a small finger, the object of which is to 
hold up the valve P’, and so shut off the cartridges 
in the hopper. If this were not done, the action of 
the plunger might be interfered with by cartridges 
getting out of place. As the plunger advances to 

ush home the cartridge, the finger, a little to the 
ser forces up the valve and keeps it in the proper 
position until the plunger has completed its forward 
and backward movement, when the valve, freed 
from the finger, drops, and another cartridge enters 
the trough. So soon as the plunger has forced the 
cartridge into the barrel as far as it can, the barrels 
begin to revolve, and the base of the cartridge is 
pressed against the inclined plane, as before de- 
scribed, the loading being completed by the turning 
of the barrels. 

The second operation is the revolution of the 
barrels. This is effected by the worm H (Figs. 546 
and 548) and the pin-wheel b, on the end of the 
shaft B. The form of this pin-wheel is shown in 
Fig. 546, a section through the breech chamber. 
On the face of the wheel are five hardened steel 
circular studs, which gear into the cam H, 
the motion of which thus determines that of the 
barrels. The path of this cam is laid out with a 
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straight section in half its length (see Fig. 548), 
the remainder having a uniform inclination. By 
means of this straight portion, the barrels are kept 
motionless at the desired period when the rest of 
the mechanism is in action. 

The third operation, that of firing, is very simple. 
In one piece, with the worm H, is a snail G (Fig. 
546) which operates the striker N’. This latter 
is a steel rod (Figs. 546 and 548), with a finger 
2, kept in its proper position by the slot in the 
cylindrical guide at the bottom of the breech. The 
end of the striker is in contact with a sear spring 
O (Fig. 546), hinged to the inside of the gun- 
metal cover of the breech d. The relative action 
of the three parts is as follows: Starting from 
zero in its revolution, the snail G gradually presses 
back the finger 1 of the striker, until the maximum 
point is reached, that shown in Fig. 546, the spring 
O being fully compressed. Immediately on pass- 
ing this point the finger is released, and the 
striker is thrown violently forward by the action 
of the spring. In the larger calibres, which require 
two men to operate them, the striker, having been 
drawn back by the snail, is set at half-cock by the 
spring connected with the pistol butt, and is re- 
leased by the firing number pulling the trigger ; 
or if continuous firing is desired this number holds 
the wae and the operation is the same as in 
the smaller gun. 

The fourth operation, that of extracting, is 
equally simple, though not so easily-described. The 
mechanism is shown in Fig. 547. It consists of a 
rack L’, to one end of which is attached a slotted 
link J, and at the other a crosspiece L is fixed, 
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as shown in the figure. It will be seen (Fig. 548) 
that the rack L’ slides in the recess provided for 
it in the side of the breech so as to gear into the 
pinion m before mentioned. Fig. 547 shows the 
side elevation of the extractor with the projecting 
piece L in the act of removing a cartridge. Move- 
ment is imparted by means of the crank I (Fig. 
547). The crank is mounted on the shaft F, and 
is held by locking screws. The stud at the end 
of the crank marked i enters the slot of the link L, 
and with the revolution of the shaft F gives the 
required motion to the extractor. This motion is 
not uniform, it being necessary to allow time for 
the cartridge to enter the jaws of the extractor, 
and to stop the traverse for that period during 
each revolution. Accordingly a part of the slot is 
curved to correspond with the throw of the crank 





as shown, but on passing this portion of the path 
the rack is advanced or withdrawn either to take 
hold of a cartridge or to withdraw it. The rack 
L’ drives the pinion m, which in its turn imparts 
the necessary reciprocating motion to the plunger 
M. The face of the rack L’ has upon it two con- 
centric jaws with the axis of the gun as a centre. 
These jaws are placed at such a distance apart that 
the baseplate of the cartridge can . between 
them. After a round has been fired the barrels 
make one-fifth of a turn, by which time the ex- 
tractor has advanced to its full extent, that 
is to say, almost in contact with the back of the 
disc C, beyond which the base of the cartridge 
slightly projects. With the revolution of the 
barrels, this baseplate is passed between the 
jaws of the extractor. The movement of the 
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Fic. 552. HorTcHKiss REVOLVING GUN MOUNTED ON FIELD CARRIAGE. 











Fic. 553, HorcHKiss REVOLVING GUN MOUNTED ON NAVAL CARRIAGE, 
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barrels is then arrested for a moment, while 
the rack and extractor carrying the cartridge 
case are withdrawn. When the latter is clear of the 
disc C, it comes in contact with the projection D 
(Fig. 547) formed in the breech chamber, and 
the case is pushed from the jaws of the extractor 
to fallon the ground. This completes the series of 
operations necessary for loading, firing, and ex- 
tracting, and which can be repeated as often as 
desired from one round to 150 per minute. 

The manipulation of the gun is extremely simple. 
It is supported by the trunnions rina on the 
frame, and these rest in bearings, of which the 
construction is shown by our illustrations, Figs. 
543, 544, and 549, on page 92. These bearings 
form a part of a forked standard which terminates 
in a short column that rests in a socket bolted to the 
ship’s side. Movement in all directions can thus 
be given, and the weight of the 37-millimetre gun 
being only 440 lb., it can be manipulated with ease 
by one man. The gunner stands with the stock S 
against his left shoulder, grasping the directing 
handle T with one hand, and with the other turn- 
ing the crank f. In this manner he can train the 
gun with great rapidity and precision, at the same 
time firing as fast or as slowly as he may desire. 
As a guide the firing point of each revolution is 
indicated by a pointer on the crank f’. The hopper 
should always be kept well charged with cartridges, 
and for rapid practice a second man is necessary for 
supplying it. 

From the foregoing description of the construc- 
tion of this gun, its mode of operation will be 
easily understood. The cartridge hopper being 
charged, the gunner controlling the weapon so as 
to alter the direction instantaneously, turns the 
operating crank. The first part of this motion does 
not affect the barrels, but throws forward the 
plunger, and the cartridge is pushed from the 
cartridge trough partly into the barrel immediately 
opposite. The barrels then commence to revolve, 
carrying round the cartridge which is gradually 
pushed into the gun by means of the inclined plane 
on the face of the breech-block, meanwhile the 
plunger recedes, holding up, however, the small 
valve which shuts off the cartridges in the hopper 
from falling into the trough. When the loaded 
barrel comes opposite the discharging point, the 
striker is released, the shot fired, and the barrel 
makes one-fifth of a turn, to present the cartridge 
case to the extractor, which by that time has ad- 
vanced just the proper distance to receive. There 
is another pause in the rotation, the case is with- 
drawn, and the barrel is again set in motion. 
Meanwhile, the operation of loading and firing 
proceeds for each barrel in regular rotation. 

The Hotchkiss field gun, while identical in its 
arrangement with that just described, differs 
from it in a few points, to which reference may 
be made. These variations are shown by the per- 
spective view, Fig. 552, page 93. They consist in 
a somewhat different disposition of the cartridge 
hopper, the suppression of the stock and direct- 
ing handle, and a different form of manipulat- 
ing crank. The method of mounting, however, 
possesses some points of special interest. The car- 
riage is constructed entirely of iron and steel, 
except the wheels, and is furnished with special 
appliances for training the gun. The trunnions 
rest in a bracket, free to turn around a vertical 
pivot placed in the frame in such a way that the 
gun can be trained to make a small angle with the 
axis of the carriage. The elevating screw ter- 
minates at its upper end with a ball which rests in 
a socket beneath the breech of the gun. The screw 
can be moved laterally upon a spindle mounted 
between the side frame in such a way as to corre- 
spond with the horizontal angle to be given to the 
gun. The lateral movement is effected by means 
of a horizontal screw and a small flywheel, the gun 
turning upon the vertical pivot before mentioned 
to the right or left according to the motion of the 
screw, 

The arrangement of the brake is as follows: 
On each end of the axle a screw thread is cut, on 
which are placed two nuts terminating in a hollow 
cone which fits tightly into corresponding cones on 
the inside of the bosses of the wheels. The nuts 
are connected to hand levers, and when locked into 
the fixed cones they form a powerful brake, the 


action of which increases with the recoil. The 
trail is anchored by a plate driven into the ground. 
The gun and carriage weight about 1000 lb., and 
the caisson charged with 900 rounds, about 4300 Ib. 
Fig. 553, page 93, illustrates a Hotchkiss re- 





volving gun mounted on a naval carriage, the 
5 ar ape for training in both directions being 
clearly shown. 








THE WEATHER OF 1890. 

From a meteorological point of view there is 
something remarkable in the weather of every year 
in the British Islands. Americans tell us that we 
have no climate, but samples of weather instead. 
Neither the sequence nor the advent of the 
samples is known. Each and all come as a surprise 
and present some unwonted features. Hence the 
Britishers are never prepared for contrasted alter- 
natives, heat or cold, drought or flood, lightning or 
fog, as the case may be. They wear the clothes of 
winter into summer, and winter finds them lightly 
clad. They are too busy to study weather changes, 
and the weather has its revenge, witness the 
Registrar-General’s returns. The weather of 1890, 
quite in accordance with all precedents, was quite 
as remarkable as that of its predecessors. January, 
the mid-winter month, was milder than any month 
of spring. The winter altogether was genial, mild, 
misty, andstormy, with little rainfall. The spring was 
rather mild, with little severity, fine, dry, bright, 
and healthy. The summer was cool and changeable, 
with many thunderstorms. The autumn was warm, 
dry, and fine. December wound up the year as a 
contrast with January, for it was so abnormally 
and persistently cold that a parallel to it cannot be 
found in the records. 

The monthly summaries of the weather during 
1890 give for the annual mean pressure and tem- 
perature of the atmosphere at extreme positions of 
the British Islands to which the Isle of Man is cen- 
tral, the following results : 





Mean Difference | Mean Difference 
Positions. | pressure. | from Normal. preture. from Normal. 











in. in. deg. deg. 
North os 29.78 nil 47 above 1 
South “ 29.99 above 0.02 61 below 1 
West ss 29.90 a .03 50 nil 
East “ie 29.92 et «AS 48 below 1 
Central .. 29.91 > 02 50 above 1 








~ ‘The distribution of rain in frequency and amount 
during the whole year may be inferred from the 
follwing results : 











Places. | Rainy Days. | Amount, Pace mall 
in. in. 
Sumburgh .. a 260 36.16 less 1.31 
MME. es. 3058 213 80.94 4.58 
Valentia .. oa 272 57.10 » 0.88 
Yarmouth .... 183 23.93 » 4.68 








The resultant of the daily general directions of 
the winds over these islands for the year is S. 
76 deg. W., equivalent to a wind from that direc- 
tion during 98 days. Taking the estimated force 
of the wind into the computation the resultant is 
from S. 74 deg. W. at the average rate of 2} miles 
per hour. The mean distribution of atmospheric 
pressure indicates that the average current of air is 
deflected 10 deg. to the left of the isobars. 

The duration of bright sunshine, estimated in 

ercentage of its possible amount for the year, was 
for the United Kingdom 30, Channel Isles 40, east 
England 34, south-west England 33, south England 
32, south Ireland 31, central England 29, north- 
east and north-west England, north Ireland, east 
and west Scotland 27, north Scotland 22. 

The year’s mean pressure, temperature, winds, 
and sunshine were nearly normal, rainfall was 
below the average in England. 

The months may be concisely characterised as 
follows : January was very mild, damp, and stormy. 
February was rather cold and dry. March was 
rather mild and fine. April was fine. May was 
fine. June was cold, dull, and rainy. July was 
rather cold, very rainy, and changeable. August 
was rather cold and very changeable. September 
was warm, dry, and very fine. October was mild, 
dry, and fine. November was mild and wet. 
December intensely cold, snowy, and foggy. 

The notable events as regards the weather of 
1890 may be specified as follows: The least atmo- 
spherical pressure, 28.2 in., occurred on January 19; 
the greatest, 30.7, on February 23. The highest 
temperature, 83 deg., was reported at Llandovery 
on September 6 ; the lowest, 0.6 deg., at Stokesay, 
December 22. The pressure anemometer at Green- 
wich registered 14.5 Ib. on the square foot, January 





26. A curious black fog invaded London on 
April 26, between noonand1 p.m. June 24 and 25, 
unusual fog at the south-west of England. June 28, 
a tornado occurred at Workington, and the weather 
was generally cold with hail in places. July 5, a 
remarkable heavy rainfall occurred at Sittingbourne. 
July 17, athunderstorm with heavy rain occurred in 
the metropolitan district, 4.19 in. fell at Rickmans- 
worth in twelve hours. August 24, a thunderstorm 
occurred over London, attended with much cold 
hail. October 1, 5.9 in. of rain reported at Glen- 
carron. October 27, sudden cold, thick hoar frost, 
and ice formed. November 25, sudden commence- 
ment of the cold period, which extended into the 
new year. In 1890 there were numerous thunder- 
storms, no spells of heat, and few disastrous tem- 
pests. 





THE FALL RIVER LINE. 
(From ouR NEw York CoRRESPONDENT). 
(Concluded from page 68.) 

Tue electric light plant of the Puritan is the most 
perfect of its kind, and gives every satisfaction. 
The system used is on the Edison incandescent plan, 
and it is furnished by the Edison United Manu- 
facturing Company. The currents are generated 
by four dynamos of special type and construction, 
each having a capacity of 400 lights, ora total of 1600 
lights as a safe load, but capable of maintaining 
1850 lights if required. The dynamos are located 
in the forward part of the boat, under the officers’ 
cabin. They are connected in pairs, the power 
being supplied by two of Armingtonand Sims’ special 
double engines, of 50 horse-power each, two of the 
dynamos being connected with each engine, and the 
two connected with each other by direct shafts, so 
that one or both dynamos can be used at will. 

In connection with the electric apparatus is a 
most complete fire-alarm system, with which, 
indeed, all the vessels of the Old Colony Steamboat 
Company are now equipped. Thealarm relied upon 
is by thermostats. One of these is placed in every 
room, and at every point where there is the least 
danger to be apprehended from fire—an automatic 
fire watchman, at all times alert and ready for 
action. The Puritan is also fitted with watchman’s 
clocks. The clock placed in the captain’s oftice 
indicates the hour and minute throughout each day 
of the year, at which the twenty clock stations of the 
ship are visited by the watchmen. The connection 
between each station and the clock in the office is 
by electric wire, and the circuit is closed and 
registry made by the use of a simple key carried 
by the watchman. Thus any failure of duty by 
the watchman, through neglect, sleep, indifference, 
or for any reason, is revealed completely by the 
tell-tale clock in the office. 

For fire fighting, the Puritan is equipped with the 
most thorough and complete apparatus, including 
steam and hand pumps, extinguishers, tools, &c. 
There are fifty connections to the steam pumps in 
different parts of the boat for fire purposes exclu- 
sively. She has three hand pumps, and these are 
of unusual size.. She has eight Harkness fire ex- 
tinguishers, and carries 175 fire-pails and 36 axes, 
distributed through the ship at convenient points. 

The life-saving service and appliances of the 
Puritan are also of the best approved establishment 
and effectiveness. As an adjunct of the life-saving 
service, and for use in case the whole ship’s com- 
pany should be threatened, the Puritan carries a 
dozen 26 ft. lifeboats, 12 life-rafts, and 1400 life 
preservers. With all these provisions against 
disaster by fire or water, the claim that this ship 
affords the element of safety in travelling may fairly 
he made in her behalf. 

The general style of the ornamental and deco- 
rative finish is that of the Italian Renaissance ; the 
work is raised and largely carved in wood, the 
designs being in white and gold, with a liberal use 
of soft rich tints blending in the finest harmony, 
all ornaments being pure and classic. The raised 
work, consisting of garlands, friezes, scrollwork, 
&c., is applied to ceiling, wall, door, or partition, 
to form the proper adjustments in relief. 

Some idea of the immense amount of finish in 
the different departments may be obtained, when 
it is understood that in the gilding alone, 185,000 
gold leaves, each 3% in. square, were used. In 
painting the ship, nearly 100,0001b. of lead were 
expended. ; 

The grand staircase (see pages 96 and 97), leading 
upward from the main saloon, is most elaborate in 
design and finish, and faced with a fine picture of 
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a Puritan of theoldentime (Fig. 10). The newel posts 
of this grand staircase are each surmounted by the 
figure of a dolphin in bronze, holding a trident sup- 
porting clustering incandescent lights which illumi- 
nate that portion of the grand saloon (see page 104), 
The quarter-deck is treated in warm yellows and 
gold, contrasting to the delicate white in the grand 
saloon above. In the social hall, the change is 
made of producing a tone between those of the 
quarter-deck and grand saloon. In the large 
parlour state rooms, which are nearly square in 
shape, a series of panel work is shown, with a 
lightly modelled frieze of garlands, treated in soft 
tints. 

The Puritan has in all 364 state rooms. 
These are in double tiers for the entire length of 
the main saloon and gallery decks, and upon the 
main deck there are 139 rooms. On the gallery 
deck there are 152 rooms, and for considerable 
area on this deck the state rooms are in treble tiers. 
This is made possible as the top of the wheels 
reach only to the base of the gallery deck, thirty 
additional state rooms on either side being thus 
secured. In the social hall there are thirty-three 
rooms, and on the dome deck, ten rooms. The 
finish of these rooms, especially of these great 
rooms on the main saloon and gallery decks, is 
superb. Nothing superior to it is to be found in 
marine finish under any circumstances elsewhere, 
nor are the finest houses on land more elaborately 
and tastefully adorned in their interiors. And 
let no one suppose that the efforts of the de- 
signers and builders of this great ship were 
directed with a view alone to beauty and magni- 
ficence. First of all the safety, comfort, conve- 
nience and accommodation of passengers and ship’s 
company have been studied. 

So much for the Puritan, the true ‘‘ Monarch of 
Long Island Sound,” and, indeed, of all American 
waters. The increase of business soon rendered 
the supply of still another steamboat for this line 
imperative, and in 1888 the keel of a new ship, 
to be called the Plymouth, was laid in the same 
yard at Chester that had witnessed the construction 
of the Pilgrim and Puritan, the Messrs. W. and A. 
Fletcher Company, of New York, being again the 
sole contractors for the building and fitting of the 
production. 

The Plymouth was launched on April 3, 1890. 
In many respects, and omeneny in the design and 
construction of her machinery, this vessel differs 
from all her predecessors, and in truth, from all 
steamboats of her class to be found anywhere. She 
is a beautiful craft to look upon ; her proportions 
being ample and her lines as delicate and graceful 
as those of an artistic piece of sculpture. 


ft. in. 
Length overall... as ds .. 866 0 
»,  .onwater line... aa AM 
Breadth over guards és a cone oe 8 
ee of hull ess A fies Bx 50 0 
Depth at lowest point of sheer ... a0, ae € 
Draught of water, light... Sc <a 11 0 
Distance from keelto topmast head ... 119 0 
S a dome deck ane 55 3 
me e top of house on 

dome aaa ean oe ae 59 3 


Like the Pilgrim and Puritan, the Plymouth is 
constructed on the double hull, bracket plate and 
longitudinal system, every effort having been 
directed toward securing absolute safety for the 
ship as regards sinking or destruction by fire. In 
general appearance and distribution of features she 
nearly resembles the Puritan, having the same 
number and arrangement of decks and appurte- 
nances, promenades and belongings as that notable 
ship, while within her saloons, dining hall, state 
rooms, &c., she nearlyduplicates the same depart- 
ments in that vessel, some minor deviations from 
the Puritan’s internal construction having been 
made. 

The construction of the Plymouth will admit of 
her carrying a much larger burden of freight in 
proportion to her size than any other passenger 
vessel of the line. The bulkhead dividing the 
quarter-deck from the main deck forward is only 
100 ft. from the stern, all forward of this bulkhead 
on the main deck being devoted to freight stowage. 
Aft of the quarter-deck, in what is known as the 
ladies’ cabin in the other ships of the line, some 
new arrangements have been introduced, 

The machinery of the Plymouth forms, perhaps, 
the most interesting feature of her equipment. She 
has no ‘‘working beam, ’the machinery in its entirety 
being ‘‘below decks,” She is fitted with a four-cylin- 





der, double-inclined, triple-expansion engine of 5500 
indicated horse-power. The high-pressure cylinder, 
47 in. in diameter, takes steam direct from the 
boilers, at a maximum pressure of 1601b. per square 
inch. Alongside of the high-pressure cylinder is 
the intermediate cylinder 75 in. in diameter, taking 
its supply of steam from the high-pressure cylinder 
exhaust. The high-pressure and intermediate 
cylinders are placed forward of the centre of the 
shaft, and are connected to two different crank- 
pins, placed at right angles to each other. Aft of 
the shaft are placed the two low-pressure cylinders, 
each 81} in. in diameter. These cylinders take their 
supply of steam from the exhaust of the interme- 
diate cylinder. One low-pressure is connected to 
the same crank-pin as the high-pressure cylinder, 
and the other to the same crank-pin as the inter- 
mediate cylinder. All of the pistons have a stroke 
of 8 ft. 3in. The centre lines of the cylinders with 
the lines of the engine keelsons form a double 
isosceles triangle, with the centre of the shaft as 
the apex. This arrangement makes a port, star- 
board, and a centre shaft, with two double cranks 
placed, as has been mentioned, at right angles to 
each other. Each of the two low-pressure cylinders 
is supplied with its own air pump and surface con- 
denser, with an independent centrifugal circulating 
pump. All of the cylinders have poppet valves, 
operated by double eccentrics and link motion, 
which, being shifted by an independent steam 
engine, makes the starting, stopping, and reversing 
of main engine very simple and easy. The high- 
pressure cylinder alone has an adjustable drop 
cut-off. On all the other cylinders the cut-off is 
fixed, and resembles those of the Puritan, though 
smaller, The paddle-wheels are 30 ft. in diameter 
outside of buckets. Each wheel has twelve curved 
steel buckets, each bucket being 4 ft. wide and 13 ft. 
3 in. long. The wheels are very strong through- 
out, it being the intention to make the Plymouth 
as good for winter service as for summer. 

In another compartment, separated from the 
engine inclosure by a water-tight bulkhead, are 
the main boilers, eight in number, of the style 
termed ‘‘Scotch boilers.” Each of these is 11 ft. 
4in. in diameter and 13 ft. 1 in. long, and has two 
corrugated furnaces. The boilers are placed 
athwartships and in the centre of the vessel, back 
to back, making two fire-rooms, one on each side 
of the ship. Inthe engine compartment are two 
large steam fans, which ventilate the engine room, 
and at the same time supply the fire-room with 
extra air, or furnish forced blast under the grates. 
There is also a steam fan which ventilates the 
forward hold, and supplies additional air to 
the fire-room. The smoke from the eight boilers 
enters into one smokestack only, differing in this 
respect from every other boat on the line. This 
smokestack is 10} ft. in diameter, and the top of it 
is 86 ft. above the water level. The boilers have 
been built for 170 1b. of steam and tested by a 
hydraulic pressure of 2601b. per square inch ; 
though, as mentioned before, the maximum work- 
ing pressure of steam is 160 lb. per square inch. 
The boiler and smokestack inclosures are of steel 
throughout, so that no fire can be communicated 
from this part of the boat. There are also on the 
main deck two large Blake duplex pumps which 
have sea connections for use in case of fire, and 
bilge suctions connected to the different water- 
tight compartments. 

The interior finish and ornamentation, joiner 
work, &c., of the Plymouth, is almost identical 
with the same features of the Puritan. The 
dining room is 84 ft. long, and seats 140 persons 
at one time. There are 250 state rooms, 

The Plymouth was designed by Mr. George 
Pierce, supervisor of the Old ColonySteamboat Com- 
pany, and was constructed under his personal super- 
vision. The contractors for the vessel complete 
and builders of the engines were the W. and A. 
Fletcher Company, New York; hull builders, the 
Delaware River Iron Shipbuilding and Engine 
Works, Chester, Pa.; joiner work was done by 
William Rowland, of New York ; electric lighting 
by the Edison General Electric Company. 

This furnishes an outline of the features and 
appointments of the Fall River Line, so far as 
passenger transportation is concerned. It has 
already become apparent, however, that with all 
this magnificent and costly provision of ships, the 
line has not yet sufficient facilities to meet the 
demands of its constantly increasing passenger 
business, and the keel of another leviathan steam- 
boat will shortly be laid, to provide for this short- 





coming. It is safe to assert that the new construc- 
tion will outdo all that have preceded, since every 
advantage will be taken of experience gained both 
in building and running the vessels heretofore pro- 
vided ; so that the public and all interested may 
confidently look for a wonderful result in shipbuild- 
ing as the outcome of this next essay of the line 
managers. 

But another department of the operations of the 
Fall River Line demands and must receive atten- 
tion. The enterprise of this concern is by no means 
confined to the transportation of passengers over 
the Long Island Sound route. It has a freight 
transportation department as well, and the volume 
of its business in this division has become truly 
enormous, while, like the passenger movement, it 
is increasing with every month’s passage. 

The freight steamboats of the Fall River Line 
are four in number, and they were constructed 
especially for the service they perform. Their 
names are the City of Brockton, City of Fall River, 
City of New Bedford, and City of Fitchburg. In 
illustration of the facilities of this department the 
following description of the two latest built addi- 
tions to the freight fleet of the line is given. 

While the travelling public is tolerably well 
acquainted with the passenger steamers and accom- 
modation of the Fall River Line, few people under- 
stand the magnitude of the facilities of this line for 
freighting, or the business in this department 
transacted upon it. Of the passenger steamers the 
Providence has a carrying capacity of 35 long 
cars, and the Old Colony of 27 cars. Of the 
— boats the City of Fitchburg will accom- 
modate the contents of 50 cars, and the City of 
New Bedford an equal number. The City of Fall 
River will carry freight equal to 80 car loads, 
and the City of Brockton will carry easily 100 long 
car loads of freight. The boats ply between New 
York as the western terminus of the line, and 
Newport, Fall River, and New Bedford as’ the 
eastern terminus, so far as the water transportation 
is concerned. Passages are made in the night, 
usually two boats each night, each way, while one 
steamer is run every week day between New Bed- 
ford and New York. These boats run full loaded 
all the year round. 

It is usually supposed that the business of the 
Old Colony Railroad and the Fall River Line is 
purely local ; and so, indeed, it is, compared with 
the transactions of the great trunk lines and their 
connections on the grain, stock, coal, and provision 
moving highways of the country. But there is a 
sense in which the Old Colony corporations do a 
very important through business, constant in its 
river-like flow, and ever increasing in volume. 
The Old Colony Railroad Company and the Old 
Colony Steamboat Company are separate and 
distinct corporations, managed and their accounts 
kept as such ; yet virtually they are one and the 
same institutions. 

The City of Brockton was the last freight steam- 
boat built for this line, and her description may be 
taken as illustrative of all the vessels of this owner- 
ship in that department. She is a steamer of about 
3000 tons burden ; never was a more beautiful or 
more complete and thoroughly finished steam vessel 
for the service intended put into the water than the 
Brockton. 

The hull of this vessel was built by Messrs. 
Montgomery and Howard, Chelsea, Mass., and the 
joiner and upper works by the Old Colony Steam- 
boat Company, at their shops at Newport, R.I. 
Her dimensions are as follows : 


ft. in. 
Length on waterline .. ... ... 272 0 
os . Cea... eas A «a mae 4 
Breadth of beam ... oie Sei is 42 4 
»  overguards ... ie oa 75 0 
Depth of hold moulded ... aa ae 
Draught of water, light ... hs ne 9 6 
Depth of water, loaded with 800 tons 

(100 cars) freight ie od pa 13 0 


The engine was built by the W. and A. Fletcher 
Company, North River Iron Works, New York City, 
and is acompound vertical surface condensing beam 
engine of 2500 horse-power. High-pressure cylin- 
der 44 in. in diameter, by 8 ft. stroke of piston. 
Low-pressure cylinder 68 in. in diameter by 12 ft. 
stroke of piston, both fitted with Sickle’s dash-pot 
cut-off valve gear. Steam is supplied by two Red- 
field boilers, 17 ft. 6 in. wide by 16 ft. long, each 
boiler containing two shells 7 ft. 6 in. in diameter, 
with return tubes 34 in. in diameter. Each boiler has 
a superheater of 56 in. diameter inside, 8ft. diameter 
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outside, and 12 ft. high. The wheels of the engine 
are of the ‘‘feathering” type, 25 ft. 6 in. in diameter 
outside the floats, and 10 ft. 6 in. face, constructed 
very strong to enable the boat to run the ice formed 
in severe winters. The entire main deck, with the 
exception of the inclosure around the engine and 
boiler chimneys, is used for freight, and when 
filled all doors to freight space are closed and locked 
effectually, making the entire boat a sealed freight 
conveyance. A peculiarity of this vessel is that 
she has neither hog-frame nor paddle-boxes, the 
wheels being small and of the most improved 
construction. The space usually taken up by 
paddle-boxes is in this craft used for freight. The 
speed of this boat is eighteen miles an hour. With 
this eflicient service the Fall River Line is able to 
take all freight brought to either terminus every 
day, delivering the same to the other end early the 
following morning. The City of Brockton was 
designed and constructed under the supervision of 
Mr. George Pierce, supervisor of the Old Colony 
Steamboat Company. 

The Fall River Line transports more merchandise 
yearly than the city of Boston exports, the steamers 
of the line carrying in 1885 freight to the value of 
upwards of 120,000,000 dols. Of course the in- 
crease has been large since that time, and the 
volume of traflic is constantly growing. 





== 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 9, 1891. 

Tue steel railmakers, after several unsuccessful 
efforts, are still unable to establish the minimum price 
of steel rails at mill at 30 dols. One or two makers 
have been accepting contracts at 27 dols. and 27.50 
dols., which is likely to be the ruling price. Steel 
billets have dropped in the west to 25.50 dols. Nail 
slabs have also drop d idol. Eastern quotations for 
billets are 28.50 dols. Spiegel has dropped to 29 dols. 
Crude iron has weakened 25 cents, and shaded quota- 
tions have been heard of on plate and structural iron 
also. There is a general strike in Northern Alabama 





Fic. 11. THE sMOKING ROOM. 


coal mines, and sixteen furnaces have been banked in | Four thousand miners near Pittsburg have gone on a 
consequence. In Ohio twenty-five furnaces have been | strike for higher wages at a time when their services 
blown out or banked. This will bring about a restric- | can be well dispensed with, and 3000 miners in another 
tion which the trade at large will not regret, but the | portion of the State have also quitted work ; several 





intention is to blow in as soon as coal can be had. | thousand miners in the mountain region are on the eve 
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of striking, and these suspensions of work, if they 
oceur, will cause a good deal of inconvenience to fur- 
naces and mills, and other consumers. There are no 
stocks of bituminous, and buyers depend on day to day 
deliveries. During the next few days there will be a 
general resumption of work in iron and steel mills, 
and so far as can be seen at present the winter and 
coming spring will be fully as active seasons as the 
iron trade has ever seen. ‘The only way we have of 
judging is by estimating the demands for repairing and 
renewing purposes, and by estimating the probable re- 
quirements from the multitude of new enterprises coming 
to the front. There is a great deal of concern mani- 
fested by business men over the unsettled financial 
conditions ; what threatened to be a panic two months 
ago has been averted by wise management. Congress 
as yet has done nothing, and the discussion thus far 
shows that factions are likely to prevent any early 
disposition of this important question. The west is 
almost a unit for what the east regards as a silver 
inflation ; the eastern financial authorities never cease 
sounding the alarm signal if these western measures 
are permitted to receive legislative sanction. The 
possibility of a very general improvement in trade and 
manufacturing is contemplated ; in fact, it will be quite 
safe to say that if promoters are not intimidated there 
will be a very heavy demand for all kinds of material 
between now and April Ist, for building and general 
construction operations. In western mining localities, 
especially in the Lake Superior region, extensive pre- 
parations are being made for enlarged miming opera- 
tions, and those interests which are engaged in the 
transportation of raw products, especially through the 
lakes, are hurrying forward work upon lake craft. 
The carbuilders are also living in almost daily expecta- 
tion of large carbuilding orders. A great deal of work 
was given out in December ; the heavy orders for the 
year will be placed this month and next ; everything 
is favourable to the placing of yearly orders. Equip- 
ments and rolling stock of all kinds are Pe 
needed ; iron lumber and all kinds of raw material are 
low in price. 

The statistics of the year show that the volume of 





“PURITAN ;” 
(For Description, see Page 94.) 


business last year exceeded all others ; building opera- 
tions of all kinds were conducted upon a gigantic 
scale ; fortunately all or nearly all investments have 
been productive; a very trifling per cent. of capital 
invested has been in unproductive channels. There 
is no unwillingness to loan money in agricultural 
sections, and the southern and western States are re- 
ceiving a great deal of financial assistance, and nearly 
every investment there is the basis of another. Rail- 
road management is becoming more and more a matter 
of business rather than of speculation ; State Govern- 
ments are becoming more conservative in their deal- 
ings with railway companies. Railway managers 
themselves are recognising the interests of shippers and 
of communities in a very different way from what 
they did formerly. One of the strongest elements 
of protection against commercial and industrial fluc- 
tuations is the existence of strong organised bodies 
of manufacturers who are acting in concert to 
prevent fluctuations in values. A year or two ago 
these combinations in some instances took the form of 
trusts, but severe legislative applications obliged the 
organisers of these combinations to follow more con- 
servative and less objectionable methods in the con- 
servation of their interests. Business of all kinds is 
being more compactly organised, and competition is 
being placed under better control. Up until within 
ten years organised control, such as we now see, was 
almost unknown ; this organising tendency is grow- 
ing ; the effect is not to increase prices, but to prevent 
evils which have heretofore resulted from blind 
management, or rather from the lack of management. 





A STEAM LIFEBOAT. 

Tne Wednesday evening meeting of last week at the 
Society of Arts was presided over by Professor Francis 
Elgar, LL.D., the director of dockyards, and was given 
up to a paper read by Mr. J. F. Green, in which was 
described the lifeboat propelled by steam-driven hy- 
draulic machinery which has lately been built at Black. 
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wall Yard ; themachinery having been designed and con- 
structed at the works of Messrs, Thornycroft and Co., 
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at Chiswick. The machinery is of the same type as 
fitted by Messrs. Thornycroft and Co. in the hydraulic 
torpedo boat they built for the British Government ; 
and which was very fully dealt with in a paper read 
before the Institution of Civil Engineers by Mr. 
Sydney Barnaby.* 

We have more than once referred to this interesting 
little vessel, and a fairly complete description of her 
will be found on pages 299 and 300 of our last volume. 
We need, therefore, only repeat a few of the leading 
particulars, 

The boat has been appropriately named the Duke of 
Northumberland, after the man to whom the lifeboat 
service owes so much; and one of whose successors, it 
may be of interest to state, has made a trip in the 
vessel. ‘* His Grace,” we are told, ‘‘ showed his com- 
plete confidence in the boat by steaming her right 
through the crowded city reaches of the Thames to 
historic Sion House, where he disembarked highly 
pleased with’the handiness and general arrangement of 
the vessel.” 

The following are the leading particulars: Length, 
50 ft.; beam moulded, 12 ft.; breadth, extreme, 
14 ft. 3in.; extreme draught with 3 tons of coal, 
thirty-nine persons, and outfit, 3 ft. 6 in.; displace- 
ment at this draught, 23 tons; speed at this draught, 
9.175 knots ; indicated horse-power, 170; steam pres- 
sure, 130 lb.; air pressure in stokehold, 2 in. to 3 in.; 
revolutions (maximum), 450; vacuum, 25in.; fuel 
consumption, 2 cwt. per hour. The engines are hori- 
zontal compounds, having cylinders 84 in. and 144 in. 
in diameter by 12 in. stroke. The boiler is of the 
Thornycroft water-tube type, such as was described 
and illustrated by us in our notice of Messrs, Thorny- 
croft’s torpedo boat the Ariete,t which was built for 
the Spanish Government. 

The interest of Mr. Green’s paper lies in the record 
of performance of the boat during the present winter, 
which has, it need hardly be said, been one of unusual 
severity. 

The boat was placed on the Harwich station, a posi- 


* See ENGINEERING, vol. xl., pages 26 and 585. 
t Ibid, vol. xliv., page 104. 
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tion in which she was not likely long to remain 
without being put to the proof. She made a good run 
from the Thames to Harwich, towing round one of the 
Institution’s sailing lifeboats, and about a fortnight 
later, on October 7th, had her first call to duty. It 
was signalled from the Light Ship thata vessel was on 
the Cork Sand. The fire was lit at 12.27 a.m., and 
the boat was under way at 12.48. The Reserve Boat 
No. 3 was towed out and they arrived alongside at 
2a.m. The vessel was a brigantine, and the result 
of the intervention of the lifeboat was that the 
crew were saved, and the vessel was ultimately 
got off. According to local accounts the boat behaved 
well in the heavy sea running, and was well adapted 
for going alongside a ship aground in shallow water. 
A fortnight later a Sunderland steamer got ashore on 
the Shipwash about three o’clock in the morning, a 
gale from N.W. blowing and raising a heavy sea. 
The Duke of Northumberland towed off No. 3 Reserve 
Boat again, and got alongside the ship. After about 
400 tons of cargo had been thrown overboard the 
steamer was towed off by a tug and the lifeboat. As 
the latter kept about 20 fathoms of 10 in. hawser quite 
taut she may fairly be credited with having given 
material assistance. It would take too much space 
to notice all the occasions upon which the boat has 
been out, either for actual service or exercise ; and 
the Lifeboat Institution authorities seem never to have 
lost a chance of a trial when a gale of wind and heavy 
seawasto behad. Speaking of one of these occasions, 
Captain the Hon. H. W. Chetwynd, the chief inspector 
of the Lifeboat Institution, says: ‘* The Duke of 
Northumberland was out in a heavy gale and very 
heavy sea and worked perfectly. Nothing could be 
better than both coxwain’sand chief engineer’s reports, 
She shipped no heavy water at all, only spray. She 
was between the Sunk Lightship and the Long Sand, 
in a whole gale from N.N.W., which gave a 10-mile 
drift off the land.” There is a fair run of tide at 
times out of the Black Deep and the Swin, and if this 
were a weather-going tide it would cause a short steep 
sea in the neighbourhood that the boat was in, which 
would be excessively trying for a 50-ft. vessel to steam 
against, far more so than ocean waves of vastly greater 
dimensions, It would have been interesting had Mr. 
Green given somewhat more precise information as to 
the state of the sea. To be out in a heavy gale in 
deep open water may be far less trying than in a stiff 
breeze in a tide race. From what can i judged, how- 
ever, from what is said by all who have seen the boat 
in bad weather, there is no fault to be found with her 
in the matter of seaworthiness, interpreting the term 
according to the high standard of lifeboat perform- 
ance. Mr. Thornycroft, in the discussion which 
followed, said he would have preferred the boat to be 
longer, and here he was doubtless in the right ; and it 
must be remembered that no people have studied the 
problem of small steamers in rough water more 
closely than the torpedo boat builders. A few feet 
more length to the boat would make her steam more 
easily in ordinary bad weather, and render her safer 
in extraordinarily bad weather, besides giving more 
accommodation for shipwrecked passengers. 

The first actual test of a steam lifeboat on a station 
having proved so far satisfactory, it remains to inquire 
how far the experience is likely to be repeated. The 
first point that meets us is that of expense, and on this 
subject Dr. Elgar gave a useful reminder to the meet- 
ing. ‘* With such a boat,” he said, ‘‘ good workman- 
ship was all important. It was not only important 
that the hull should be above suspicion, but the ma- 
chinery must be of the very best possible design and 
construction, so that there should not be the slightest 
risk of a breakdown.” 

This, of course, means high first cost; for, though 
there are large numbers of firms willing and anxious 
to do any quantity of third (if not fourth) class work 
at second-class prices, those who turn out a highly 
finished job—work absolutely beyond bettering—are 
in a minority, and knowing their own rarity, charge 
their own prices. That, however, is not to be helped, 
for a steam lifeboat must be —like Cesar’s wife—above 
suspicion ; and the question for the Lifeboat Institu- 
tion to decide is, whether they can save more lives, 
sovereign for sovereign expended, and risk for risk of 
the men, with shonan haben or those to which they 
have hitherto trusted. Of course there cannot be so 
many steamboats as there migh* be rowing and sailin 
boats ; but will the fewnessin number be compensate 
for by an increased efficiency ? 

But probably the chief limiting condition is that of 
launching. It is evident that the Duke of Northum- 
berland could not be launched from the shore as ordi- 
nary lifeboats are. Captain Chetwynd said in the dis- 
cussion that the Institution has four descriptions of 
boats, viz. : Those that went out from harbour, those 
launched from open beach, those launched from slip- 
ways, and those launched from transporting carriages 
on which they were taken to the most advantageous 
point. About four-fifths of the whole come within the 

ast class; whilst the first-class constitutes a ve 
small minority. The increased range of the steam 
lifeboats renders it far more efficient than the ordinary 





craft, and, therefore, in the matter of lives saved ; the 
first-class would become far more important were it 
transformed into a steam fleet. 

We would wish in conclusion to say a few words in 
recognition of the liberal and enterprising views taken 
by the authorities of the Lifeboat Institution. It is 
but natural that the Institution should often have 
been accused of showing an undue amount of conser- 
vatism ; because there is hardly a subject—with the 
great exception, of course, of aérial navigation—upon 
which the uninstructed amateur inventor will lavish 
his boundless energy and enthusiasm with such fervour 
as that of lifeboat design. But in the present in- 
stance the officials of the Institution have spared 
neither time nor trouble in sifting out the merits of 
the case; and, though they necessarily risked much, 
they made all as sure as they could by study and 
research before committing the funds of the Institu- 
tion to a somewhut severe strain. 

We trust that every good engineer will send an 
increased subscription to the secretary this year, so 
that there may be steam lifeboats wherever there is a 
harbour to float them. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on 
January 16, Professor W. E. Ayrton, F.R.S., Presi- 
dent, in the chair, the thanks of the meeting were unani- 
mously accorded to the Maxwell Memorial Committee for 
qemaning to the Society a copy of Maxwell’s Scientific 

‘apers. 

rofessor G. M. Minchin, M.A., read a paper on 

“‘ Photo-Electricity.” His experiments on the subject 
were commenced in 1877 in attempting to produce a 
photographic image of a distant object. The result 
sought for has cy eel been obtained, but the experi- 
ments have led to the discovery of many interesting 
phenomena. Some of these were shown to the meeting. 

Electric currents are produced by the action of light 
on silver plates coated with collodion or gelatine emul- 
sions of bromide, chloride, iodide, and other silver salts, 
or with eosine, fluorescine, and other aniline dyes, when 
the plates are immersed in a suitable liquid and one plate 
illuminated whilst the other is oma The directions 
of the currents depend on the materials employed, and 
the blue end of the spectrum is most effective. Currents 
have a photographic effect on the plates, and this action 
is strictly confined to the parts through which the current 
has passed. 

Comparatively strong currents were obtained from 
plates coated with eosine and gelatine. A curious reversal 
was observed with some cells, the exposed plate first being 
positive to the screened one, and almost immediately 
afterwards became negative. On shutting off the light a 
transient increase of current resulted, and afterwards dis- 
appeared gradually. uerel, who has studied the 
action of silver plates coated with bromide, &c., concludes 
that the nature of the exposed plate (whether positive or 
negative) depends on the thickness of the ies layer. 
The electromotive force of such cells rarely exceeds 3th 
of a volt. 

Uncleaned tinfoil plates in common tap water give a 
current when one is exposed to light and the other 
screened. Cleaning the plates destroys the effect. In 
nearly every case the exposed plate was first positive, and 
after a time me negative, and by exposing various 
parts of a plate (some portions of es Fae ad n pre- 
viously exposed) the currents could be varied in direction 
at will. These peculiarities may explain the known 
divergence of tin from Volta’s law. he phenomena 
have also been studied by aid of the electrometer. Tin- 
foil obtained from tobacco packages was found to be very 
sensitive to light. Oneside of such foil is dull and the 
other bright. By pasting slips of it on opposite sides of a 
glass plate so that dissimilar sides were outermost, and 
immersing them in alcohol, a cell fiving an electromotive 
force of +5 volt, when the dull side was exposed to light, 
was obtained. The addition of any salt to the liquid with 
a view to diminishing the resistance, invariably reduced 
the electromotive force. Experiment showed that the 
alcohols were by far the best liquids to use with tin 
plates. A process for producing very sensitive tin plates 
was described, which apparently results in the formation 
of white oxide of tin on the surface of the foil. With 
one such plate and another unsensitised plate the best 
results have been obtained by immersing them in methyl 
alcohol prepared from oil of wintergreen. From experi- 
ments on the variation of electromotive force with the 
intensity of light, it was found that the square of the 
electromotive force is proportional to the intensity. 

Some tin cells behave in a very peculiar manner, for it 
often happens that a good cell will exhibit no electromo- 
tive force after being kept a few days. A slight impulse 
or tap given to the cell or its support restores the sensi- 
tiveness ; another impulse makes the cell unsensitive, and 
these effects can be repeated indefinitely. Such cells the 
author calls ‘‘ —— cells,” and some were exhibited 
at the meeting. The sensitised plate of one of these cells 
had different properties at its two ends, for impulses had 
no effect on the nature of the lower end, but changed the 
upper end from positive to negative and vice versd. Elec- 
tro-magnetic impulses, such as produced by sparks, are 
capable of altering cells from the unsensitive to the sen- 
sitive state, but fail to produce the reverse effect; a 
Hertz oscillator restored the sensitive state in a cell 
placed at a distance of 81 ft. away. The “‘impulsion 
effects” can be got rid of by renewing the alcohol on 


TY | several successive days. 


During Jast year the author made some selenium cells 
by spreading the melted substance on metal plates and 





immersing them in liquids together with an uncoated 
plate. Of the various metals and liquids tried, aluminium 
and acetone gave the best effects. ‘The process of forming 
these ‘‘ seleno-aluminium cells” was described. One of 
their peculiarities is that they are nearly equally sensitive 
to rays of all colours; and when exposed to strong light 
may give an electromotive force of } to 3 of a volt, the 
sensitised plate being negative. An arrangement of fifty 
cells in series, with an electrometer, was exhibited, whereby 
the electromotive force generated by light falling on the 
cells could be caused to ring a bell, light or extinguish 
electric lamps, &c. 

In conclusion the author pointed out the possible appli- 
cations of photo-electricity to photometry, telephoto- 
graphy, and the utilisation of polar energy. 

At the request of the President, Professor Minchin 
promised to show the experiments on February 13, on 
which date the discussion on the paper is to take place. 

Professor F, R. Barrell, B.A., exhibited and described 
a lecture-room apparatus for determining the acceleration 
due to gravity. A number of iron balls are allowed to 
fall through a certain height in such a way that one starts 
off when its predecessor arrives at its destination. From 
the time occupied by all the balls, the time for one can be 
found, and knowing the distance traversed, ‘‘g” can be 
determined. 

The apparatus consists of two electro-magnets joined 
in series with a battery and key, together with a ball 
feeding device. One of the magnets is vertically over the 
key and serves to catch the balls as they emerge from the 
feeding tube, whilst the other magnet actuates a kind of 
slide for supplying successive balls. 

hen one ball falls on the key it breaks circuit and 
thus causes the first-mentioned magnet to let go its ball. 
The key then springs up again, thus making circuit ; 
the feeding magnet then supplies another ball, which is 
caught by the holding magnet until the falling ball 
reaches the key, and the operations are repeated. Fairly 
accurate results can be obtained by the apparatus. 

Sir John Conroy’s paper ‘‘Onthe Change in the Ab- 
— Spectrum of Cobalt Glass by Heat,” was post- 
poned. 





THE BOILER EXPLOSION AT JARROW. 

A Boarp of Trade inquiry into the circumstances 
attending the explosion of a boiler at Messrs. Palmer and 
Co.’s works, Jarrow, on November 17, 1890, was opened 
in the Council Chamber on Thursday, the 15th inst., and 
concluded on Friday evening last. The Commissioners 
were Mr. Howard Smith, barrister-at-law, and Mr. 
Matthew McIntyre, consulting engineer. Mr. K. E. K. 
Gough conducted the inquiry on behalf of the Board of 
Trade, Mr. W. C. Newlands appeared for the company, 
and Mr. Davidson represented the relatives of Robert 
Scanlon, who was killed. The gentlemen cited as parties 
in the inquiry were Mr. John Price, as representin 
Messrs. Palmer’s Shipbuilding Company; Mr. Josep 
William Reed, manager of their engine works; Mr. 
J. F. L. Crosland, as representing the Boiler Insurance 
and Steam Power Company with whom the boiler was 
formerly insured ; and Mr. Niel McDougall, as repre- 
senting the British Steam Users’ Society, with whom the 
boiler was insured at the time it exploded. The explo- 
sion was caused by the collapse of the boiler flue. Robert 
Scanlon, forgeman, was struck by a piece of flyin 
material and killed; two men, named Porthouse an 
Johnson, were severely scalded, and a man named Evans 
was slightly hurt. 

Mr. Smith, in giving judgment, said the boilers in the 
forge were under the charge of Mr. Reed, with Mr. Alex. 


‘McDougall, foreman boilermaker, pare J under his in- 
y 


structions, The boiler was cleaned out by the hammer- 
men every six weeks. Some time ago Messrs. Palmer had 
their boilers examined by their own men, but that wasnot 
satisfactory, and, as Mr. Price had told them, the boilers 
were insured for the purpose of having them examined by 
the insurance inspectors. On the 27th of June, 1890, 
Robert Ritchie, on behalf of the British Steam Users’ 
Society, examined the boiler in question, and he said 
he complained to the engineer in charge as to the defec- 
tive condition of the boiler. The British Steam Users’ 
Society, in their report to the Palmer Company, said: 
‘The flue tube of this boiler is evidently in a somewhat 
serious condition, and should be replaced at an early 
opportunity.” The person to whom Ritchie spoke was a 
man named Bainbridge, and Bainbridge had told them 
that Ritchie said that the plates were bad. Ritchie 
told them that he thought the boiler might work 
till Christmas, when repairs were usually made. Bain- 
bridge communicated the conversation to Mr. Reed, 
who had a consultation with the boilermaker, McDou- 
gall, and both thought that Christmas was the time 
allowed, but they came to the conclusion that a new 
boiler would then be necessary, and they saw Mr. 
Price, who sanctioned the ordering of a new boiler for 
Christmas. Mr. Price never saw the report of the 
British Steam Users’ Society, having been obliged to 
leave on the morning when it came; but he told 
them that if he had seen it, and had heard what Ritchie 
had said to Bainbridge, he would still have continued to 
work the boiler. They desired to give Mr. Price every 
credit for the way in which he had given his evidence, 
but they could not help thinking that he had_made that 
statement because of his desire to screen Mr. Reed, who 
had been in the employment of the firm for a very long 
time. Then there was a working examination made of 
the boiler on November 10, 1890, and the British Steam 
Users’ Society then, although they had previously said 
that the flue was in a somewhat serious condition, and 
they would like to see it replaced, made no allusion to it 
in their November report. The explosion was caused by 
overheating, acting on a plate which had become dan- 
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gerously thin by corrosion, for that boiler, like others of a 
similar description, was always liable to become some- 
what overheated, owing to sudden flashes of heat from 
the furnace; and because it was liable to prime from 
time to time, and also, in this particular case, because 
the water with which it was fed contained a consider- 
able quantity of lime. The thickness of the plate that 
exploded was from 3 in. to ;§; in. They did not suggest 
that the attendant in charge of the boiler was negligent. 
They had been asked certain questions by the solicitor to 
the Board of Trade with regard to the conduct of the 
different gentlemen. With regard to Mr. Crosland, they 
were of opinion that there was no need for his company 
to order a further hydraulic test after the test of 1885, 
nor drilling of the plates. With regard to Mr. McDougall, 
of the British Steam Users’ Society, they did not think 
that he, looking at the interests of human life and the 
dangerous properties of boilers, was justified in accepting 
the insurance of this boiler on January 31, as he did, 
without making a proper inspection of the boiler, of 
which only a working examination was made. They 
believed that he was alarmed about the condition of the 
boiler after Ritchie’s report, and that he believed it was 
not safe to work the boiler till Christmas. They did not 
think that Ritchie made a proper examination, and he 
ought to have drilled the plates, especially the one that 
gave way ; but he did allow that the boiler was not in a 
safe condition, as all the plates of the internal flue were 
in a defective condition, and he reported that to Mr. Niel 
McDougall. ‘ 

Mr. McDougall originally did attach importance, in 
their opinion, to that communication, and conveyed his 
opinion to Messrs. Palmer’s Company ; but unfortunately 
he did not convey it in a very definite manner. It must 
be remembered that Mr. McDougall’s society had insured 
a very large number of Messrs, Palmer‘s boilers, and he 
might not wish to find fault with a boiler unless it was 
really in a serious condition. He sent that notice, and 
heard nothing ; and although he had another opportunity 
of communicating with them when the external examina- 
tion was made, again he sent nothing. He said now that 
it was safe to work the boiler till Christmas; the Com- 
missioners’ impression was that he might think so after 
the explosion, but that at the time he wrote that letter he 
was of opinion that the boiler was unsafe, and they were 
of opinion that it was unsafe. 

They thought he was to blame for not putting his 
inspector’s report into definite form, and also for not call- 
ing Palmer and Company’s attention to it later, when he 
had an opportunity, he wastoblame. They saw no reason 
why owners of boilers should not rely on the inspection 
made by a qualified insurance inspector, but they could 
not relieve themselves of the responsibility to the public 
if the insurance company employed an improper or in- 
competent inspector. They came to the conclusion that 
no blame attached to Mr. John Price personally, but 
technically, as representing the company, he was to blame. 
They thought that Mr. Reed was to blame for allowing 
the boiler to be worked after receiving the report in July, 
but they thought he had rather drifted into error than 
gone into it wilfully. What he ought to have done on 
receiving that report was to have stopped the boiler at 
once. He should not have allowed his desire to work 
the boiler to have weighed against possible danger to 
human life. 

Mr. Gough asked that an order for a 
costs of the inquiry should be made against 
Mr. Niel McDougall. 

Mr. Smith did not make any order against Mr. N. 
McDougall, but ‘against Mr. Price, not in his personal 
capacity, but as representing the Palmer’s Company, he 
made an order for 40/. costs. 


rtion of the 
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ROYAL METEOROLOGICAL SOCIETY. 

THE annual meeting of this Society was held on Wednes- 
day, the 21st instant, at the Institution of Civil Engineers, 
25, Great George-street, Westminster, Mr, W. H. Dines, 
B.A., vice-president, in the chair. 

Dr. Tripe read the report of the Council, which stated 
that the progress of the Society during the past year had 
been of a satisfactory character. Among the investiga- 
tions carried on by the Society are the following: The 
organisation of a large number of meteorological stations, 
the observations from which are examined and reduced 
by the staff, and printed in the ‘‘ Meteorological Record,” 
the regular inspection of these stations by the assistant 
secretary, the collection and discussion of phenological 
observations, and an inquiry into the thunderstorms of 
1888 and 1889. An exhibition of instruments is held 
annually in March. During the year a complete catalogue 
of the library, extending to 222 pages, has been com- 
piled and published. The library has so much over- 
— the present limited accommodation, that the 

ouncil have been obliged to consider the question of 
obtaining more commodious rooms, and have conse- 
quently inaugurated a ‘‘new premises fund,” which is 
being well supported by the fellows. 

After the adoption of the report, the officers and 
Council for the ensuing year were elected. 

= the ordinary meeting the following papers were 
read : 

1. “‘ Note on a Peculiar Development of Cirrus Cloud 
observed in Southern Switzerland,” by Mr. R. H. Scott, 
M A., F.R.S. 

2. ‘Some Remarks on Dew,” by Colonel W. F. Badgley, 
F.R. Met. Soc. These are notes on observations which 
were made to discover whether all dew is deposited from 
the air, or if some also comes from the earth and plants, 
and also what quantity is formed during the year. The 
conclusions which the author deduces from his observa- 
tions are: (1) That the earth always exhales water 
vapour by night, and probably a greater quantity by day ; 





(2) that the quantity of water vapour given off by the 
earth is always considerable, and that any variation in 
the quantity is mainly due to the season of the year; 
(3) that the greater part of the dew comes from the earth 
vapour; and (4) that — exhale water vapour, and do 
not exude moisture. The total quantity of dew collected 
on the author’s grass plate in the year was 1.6147 in. 








LAUNCHES AND TRIAL TRIPS. 

THE s.s. Celtic King, built by Messrs. Workman, 
Clark, and Co., Limited, Belfast, and engined by Messrs. 
J. and J. Thomson, Glasgow, for Messrs. William Ross 
and Co., of London, went on speed trials on the Clyde on 
Saturday, December 27. This vessel is 371.8 ft. long; 
breadth, 44.2 ft.; depth of hold, 27.2 ft.; gross tonnage, 
3757.65; and net, 2428.78. Two sets of powerful com- 
— ee engines have been supplied and fitted 

y Messrs. J. and E. Hall and Co., Limited, of Dartford, 
each set being equal to the refrigeration of a space of 
180,000 cubic feet. The main engines are triple-expan- 
sion, working at 160 1b. pressure. The cylinders are 
- In. by 44 in. by 72 in., and the stroke 4 ft. All three 
cylinders are fitted with Morton’s patent valve gear, and 

hom’s patent slide valve is applied to the low pressure. 
Steam is supplied in the Celtic King by two double- 
ended boilers, 13.3 ft. in diameter by 17.3 ft. long, having 
twelve ribbed furnaces by Messrs. Brown and Co., 
of Sheffield. At the trial on Saturday the engines 
worked with great smoothness, and developed 2200 horse- 
power. A mean speed of nearly 13 knots was obtained at 
measured mile, the vessel being in comparatively light 
draught (15 ft. 3 in. mean), having ballast tanks (which 
extend in double bottom throughout the entire length of 
vessel) filled, and 1000 tons coal in hold. 





The new steamer Arensburg, built at the Elsinore Iron 
Shipbuilding and Engineering Company for account of 
the Deutsche Dampschiffsfahrt Gesellschaft Hansa, in 
Hamburg, had a very satisfactory trial trip in the Sound 
on Tuesday, December 30. She is built entirely of steel 
to highest class, special survey, of British and German 
Lloyd’s. The principal dimensions are: Length, 270 ft.; 
breadth, 37 ft. ; and depth in hold, 16 ft. The Arensbur, 
has water ballast in double bottoms the whole poser 4 
(bracket system). The engines, which have worked 
thoroughly satisfactorily during all the trials, are triple- 
expansion. With 1200 indicated horse-power the con- 
sumption of coal was 2 lb. per horse-power per hour; the 
greatest power indicated was 1650 horse-power. The 
Arensburg is intended to trade upon the Plate River. 





The Ailsa Shipbuilding Company on Tuesday, Decem- 
ber 30, launched a steamer named Lord Ailsa for Messrs. 
J. and A. Wyllie, of Troon, her dimensions being 244 ft. 
long, 34 ft. beam, and 18 ft. 6 in. moulded depth. She is 
to be fitted with a set of triple-expansion engines by 
Messrs. Dunsmuir and Jackson, of Govan, having cy- 
linders 18 in., 29in., and 48in. by 36in. stroke, with 
Brown’s hydraulic and steam starting gear. 





The s.s. Amara was taken on her trial trip from Sun- 
derland to Middlesbrough on the 3rd inst. She has been 
built by Messrs. J. Blumer and Co., of Sunderland, for 
the Persian Gulf Company, and is of the following dimen- 
sions: Length, 290 ft. ; breadth, 40 ft.; depth of hold, 
25 ft. 5 in., built under the spar-deck rule to the highest 
class at Lloyd’s. The engines are by the North-Eastern 
Marine Engineering Company, of Sunderland, of the 
triple-expansion type, with cylinders 234 in. by 38 in, by 
62 in., and 42 in. length of stroke, and steam is supplied 
by two double-ended boilers 11 ft. 9 in. in diameter and 
15 ft. 5 in. long, with a working pressure of 160 1b. Both 
hull and machinery have been constructed under the 
superintendence of Messrs. Flannery, Baggallay, and 
Johnson, of London. Owing to the prevalence of heavy 
fog it wes impossible to take a formal trial trip, but a run 
was taken during a lift in the fog, which gave as a result 
12 knots per hour. 





On January 12 there was launched from Messrs. 
Ramage and Ferguson’s shipbuilding yard at Leith a 
steel screw steam yacht over 700 tons yacht measure- 
ment, built to the order of Lord Ashburton, the Grange, 
Alresford, and designed by Mr. Storey, of London. The 
yacht is named Lady Mabel. The principal dimensions 
are: Length, 204 ft. ; breadth, 27 ft. ; and depth moulded, 
18 ft. ; the engines being triple-expansion with cylinders 
184 in., 27} in., and 47 in. in diameter by 33 in. stroke, 
supplied with steam at 160 lb. pressure from an unusually 
large steel single-ended boiler having four corrugated 
furnaces. Besides the Lady Mabel, Messrs. Ramage and 
Ferguson have under contract a 900-ton auxiliary steam 
yacht for Russia and a 450-ton steam yacht for a Glasgow 
gentleman, as well as several large merchant vessels, 





There was launched on Tuesday, 13th inst., from the 
yard of Messrs. Murdoch and Murray, at Port-Glasgow, 
a finely modelled steel twin-screw steamer named Gurly 
of the following dimensions: Length, 195 ft. ; breadth, 
28 ft. ; depth moulded, 20 ft. 2in. The vessel has been 
built to the highest class in Bureau Veritas, and is in- 
tended for passenger and fruit trade between New York 
and South America. The engines are being supplied by 
Messrs. Muir and Houston, Glasgow, and are of the 
triple-expansion type; cylinders, 14 in., 23 in., and 30 in,, 
by 24 in. stroke. 





The colonial cruiser Wallaroo, which is the last of the 
three of the type built at Elswick as part of the new 
colonial fleet, made her final -—_ hours’ power trial off 
the Tyne on Tuesday, the 13th inst. The propelling 





machinery consists of two sets of inverted triple-expansion 
engines of a collective horse-power of 4500, with natural 
draught, and 7000 with forced draught. Each set has a 
high-pressure cylinder 31 in., intermediate 46 in., and 
low-pressure 70 in. in diameter, with a stroke of 33 in. 
Steam is supplied at a pressure of 155 lb. to the square 
inch by four double-ended return-tube boilers, each having 
four furnaces. During the trial tke sea was perfectly 
smooth, with a stiff breeze from the north-west. Through- 
out the whole eight hours both engines and boilers worked 
in a most satisfactory manner, the boilers giving a free 
supply of steam and the engines showing no signs of 
heating whatever. The main results of the entire run 
were as follows: Steam in boilers, 1451]b.; vacuum 
starboard, 28.2 in. ; port, 28.4 in. ; revolutions, starboard, 
149 ; port, 146.8 ; total indicated horse-power, starboard, 
2278 ; port, 2285; collective indicated horse-power, 4563, 
or a margin of 63 horse-power over the contract require- 
ments. he mean air pressure in the stokehold was 
-57 in. The whole trial passed off without a hitch, and 
a noticeable feature of it was the fact that the engines 
had never previously been run at anything approaching 
the trial speed, the only previous trial having been one 
made at moorings. The vessels were fully described in 
ENGINEERING, vol. xlviii., page 487. 





On Saturday, January 17, the s.s. Glenisle, built by 
Messrs. Edward Withy and Co., Hartlepool, for Messrs. 
Livingston, Conner, and Co., West Hartlepool, was taken 
to sea for her trial trip. The vessel is built of steel and 
to the highest class at Lloyd’s, and has a large deadweight 
carrying capacity. She is fitted with triple-expansion 
engines by Messrs. T. Richardson and Sons, Hartlepool, 
with cylinders 20 in., 314 in., and 53 in., by 36 in. stroke. 
During the trial trip a mean speed of 11 knots was 
obtained. 





The French mail steamer Aquitaine has had successful 
trial runs. She was built to the order of the Société 
Générale de Transports Maritimes & Vapeur of Marseilles, 
and her length between perpendiculars is 350 ft.: breadth 


extreme, 42 ft. 6 in.; depth moulded, 29 ft. ; ‘088 
tonnage, 3215 and net 2047. The engines were built 
by the North-Eastern Marine Engineering Company, 


Limited, at Wallsend-on-Tyne. Thecylinders are 28 in., 
45 in., and 73 in., by 48 in. stroke, steam being supplied 
by two large double-ended boilers with 7200 ft. of heating 
surface. At the first trial trip of the vessel, which was 
made for speed alone, the mean on a six hours’ run was 
13.55 knots, being 14 knots in excess of the contract. 
This result was obtained with 2000 tons of cargo on board. 
The second trial trip, which extended over twenty-four 
hours, was made for the purpose of testing the consump- 
tion of fuel, the result being 14 lb. per indicated horse- 
ase per hour, which was also within the contract stipu- 
ation. 





The new Castle Line intermediate steamship Lismore 
Castle, which has been built for Messrs. Donald Currie 
and Co. by Messrs. Barclay, Curle, and Co., Limited, 
went on her trial trip down the Clyde on Thursday, 15th 
inst. She ran twice between the Cloch and Cumbrae 
lights, and maintained a mean speed of 14? knots per 
hour. The moulded dimensions of the Lismore Castle 
are 396 ft. by 43 ft., by 31 ft., with a tonnage of 4045 tons, 
and a deadweight carrying capacity of fully 5000 tons. 
She has accommodation for 30 first-class, 40 second, and 
80 third-class passengers, and, when necessary, 400 pas- 
sengers on the main deck. 





FrencH SuBMARINE CABLES.—Works are about to be 
established at Calais for the manufacture of submarine 
cables. France intends to dispute the monopoly hitherto 
enjoyed by England of this industry. 

WirkswortH Water Works.—Mr. W, H. Radford, 
of Nottingham, has prepared a scheme for obtaining 
an increased supply of water at Wirksworth. The town 
is now supplied by gravitation from springs issuing from 
out of the millstone grit. There is a large surplus during 
the winter, but the springs run very low, and there is con- 
sequently a scarcity for about three months in the 
summer. As there is no additional supply available 
within a reasonable distance, it is proposed to construct 
an open stone-built reservoir to hold 3,000,000 gallons, in 
order that the winter’s surplus may be stored for sum- 
mer’s use. A special meeting of the Local Board has 
been called to consider the scheme. 





THROWING OIL ON THE Waves.—A large and handsome 
steel sailing vessel has recently been delivered from the 
Laxev Shipbuilding Company, Norway, where it has 
been built for account of Mr. J. C. Kundsen, Porsgrund. 
The principal dimensions are as follows: Greatest length 
273 ft., and between perpendiculars 2504 ft., greatest 
breadth 38 ft., depth in hold 22 ft. 10}in., draught 
2022 ft. Net tonnage 1687 registered tons, carrying 
capacity 2600 tons. The new vessel, which has n 
christened Skomvir, is fitted with the Schjétt patent oil 
distributor, which consists of a reservoir of siete iron, 
which can be placed in the vessel or in the boat. From 
the reservoir a pipe proceeds along the side of the vessel 
as near the water line and as close to the bows as pos- 
sible. On board the Skomviir this pipe has been con- 
nected with the w.c. pipe, which is both cheap and prac- 
tical. In the reservoir is a valve which can be opened at 
will, more or less, whereby the distribution of the oil can 
be regulated. When the appliance is filled it is at once 
ready for work; on opening the valve it acts instan- 
poy mpee A and with great regularity till the last drop of 
oil is used. 
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UNIVERSAL HORIZONTAL BORING MACHINE. 


Mitt 


rl 





THE machine we illustrate on the present page has 
been constructed by Messrs. Shepherd, Hills, and Co., 
Union Foundry, Leeds, for general Wray. | work in an 
engineer’sshop. It consists of a heavy bedplate carry- 
ing V guides for the drill standard. These guides are 
2ft. Sin. across the face and give a horizontal traverse 
of 10 ft. To the right of this bedplate is secured a 
heavy foundation plate 10 ft. by 6 ft. Gin. by 12 in. 
deep having a number of planed T grooves on its 
upper surface for securing the work to be machined. 
The standard carrying the boring headstock is 27 in. 
across its face and gives a vertical traverse to the 
boring tool of 5 ft. The boring spindle is 44 in. in 
diameter and has a traverse of 36 in., the feed being 
obtained either by hand or power at will. Change 
wheels are also fitted to permit of screw cutting of 
from four to twelve threads per inch being done in | 
the machine. A power gear is moreover fitted for | 
quickly withdrawing the spindle from its work. The) 
main spindle of the machine which runs alongside the 
main bedplate is driven by a four-speed cone, the belt | 
spaces being 54 in. wide. A back gearisalso supplied | 
so that very heavy work can be done when required. | 
Every motion of the machine can be made either by | 
hand or power. A strong stay for supporting the | 
outer end of the boring rod is supplied with the 
machine to be bolted to the foundation plate, and the 
reese of the guide can be adjusted by screws both 

orizontally and vertically. 


DARKE’S INKSTAND. 

WE illustrate on the present page a neat and very 
ingenious inkstand, the invention of Mr. Edward 
Darke, of 12, Pall Mall East, London, S.W., whose 
indicator has been long and favourably known to | 
engineers. 








for the ink, which is closed by a rubber ring }, which | 
fits air tight the rim of the receiver and the circum- | of iron and steel manufacture are carried on and give | the detailed drawings of the mill. 
To obtain a supply of ink | 


ference of the plug c. 
the plug is pressed down through this ring till the ink 
rises to the top of the channel d. It will be noticed 


that the bottom of this channel is closed by a plug, | an engraving (see the two- 


CONSTRUCTED BY MESSRS, SHEPHERD, HILLS, 


AND CO., 
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spurted up over the hand of the user should the plug | rangement and differing only insize; theone we illustrate 


be pushed down too sharply. In this stand only a 
small area of ink is exposed to the atmosphere, and 




















hence the main body of the ink is kept free from dust 
and evaporation ischecked. The stand presents a neat 
appearance, and having a wide base cannot be easily 
upset, 





BLOOMING MILL AT SCRANTON. 


being the larger of the two. This mill is employed for 
rolling down ingots to 7 in. by 7 in. and 8 in. by 8 in. 
| blooms and to billets 4 in. square. For the former work 
| sets of rolls are used to reduce the blooms from ingots 
15 in. square, but in making the billets, ingots 13 in. 
by 13 in. are employed, of course with another set of 
rolls. The general arrangement of the mill will be under- 
| stood from the plan we give on the opposite page. From 
' this plan it will be seen that the ingots are delivered 
'from the heating furnace in trucks on to the roller 
| table, and after having passed through the lower pair 
| of rolls are received on the catching table and fed back 
|for the upper pass. After the ingot has been reduced 
to the proper size, the last pass bringing it back to 
|the catching table, the billet or bloom is lifted by 
the large crane shown, on to the roller table of the 
shears which form a part of the mill. After being 
cut, the billets are loaded upon trucks by means 
of the second crane shown. The general plan shows 
the positions of the various engines used for working 
the mill, as well as those of the different hydraulic 
valves required for the same purpose. The main 
engines are vertical, with cylinders 48 in. by 40 in., 
and are driven at a speed of 60 revolutions. A small 
engine with 8 in. by 12 in. cylinders is placed near 
the roller table for turning the rolls both on this and 
the catching table; near the shear table is a third 
engine of the same size and for a similar purpose, and 
at the end of the mill is a vertical engine driven at 
140-revolutions and with 14 in. by 18 in. cylinders. 





Tue Lackawanna Iron and Coal Company is one of | This engine works the shears for cutting the billets or 
the largest producers of steel rails in the United | blooms; beyond it is the hydraulic valve controlling 
States ; its works are situated at Scranton, Pennsyl-|the crane, while a second valve works the hydraulic 


vania, in the centre of the anthracite region where it | 
possesses extensive collieries, as well as iron mines in | 


to the works at Scranton, where the whole processes 


employment to several thousand men. We hope on a 
future occasion to publish plans and a description of 
these interesting works, pot in the mean time we give 
ge plate of this week’s 


cylinder by which the clutch of the shears is 
operated. The arrangement of the hydraulic cylindeis 


The inkstand consists of a receiver a several different localities, whence the ore is brought| by which the tables are raised and lowered, is 


not seen on the general view, but will be noticed on 
From there 
| illustrations it will be seen that all the rollers on the 
feeding table, and most of those on the catching table, 
| are positively driven, some of them by bevel gearing 
| on a second shaft geared up with the main shaft of the 


and that the ink finds its passage through a second | issue) of one of the large blooming mills that form a | engine, and the intermediate ones by means of friction 
eurved channel opening into the first above this plug. | part of the modern plant at the works. There are two | wheels at one end of the rollers. It will be observed 


This arrangement is adopted to prevent the ink being | of these trains in operatjon, both of them sjmilar in ar- | that the main shaft just referred to, is extended far 
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ROLLING MILL OF THE LACKAWANNA IRON AND COAL CO., SCRANTON, U.S.A. 
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enough past the centre of the mill to drive another) the market. Scotch iron, although not closing at the | though fifteen weeks had passcd there were still no signs 


second shaft that actuates the rollers of the catching 
table. Only thirteen of these latter, however, are so 
driven, the others being isolated except a group of 
three at the further end of the table. The cross-sec- 
tion, Fig. 3, indicates the manner in which the con- 
nection between the engine and the rollers is effected, 
radius rods being introduced to keep the bevel wheels 
always in gear as the table is lifted. The same figure 
also shows the carriage beneath the table, but the top of 
which passes between the rollers to receive the ingot. 
This carriage is mounted on a series of small wheeled 
trucks running on short transverse rails laid in the 
foundations; its carriage is moved to and fro by means 
of a hydraulic cylinder, the position of which is shown 
in Fig. 3, and by this means the ingot is traversed from 
one part of the rolls to another. No such arrangement 
is of course needed for the catching or the shear 
tables. The mode of raising the tables is shown 
in Fig. 1. A number of rocking arms, three to each 
table, are mounted on suitable bearings in the foun- 
dations; to one end of each of these arms is hung 
a balance weight, to the other is attached a long 
link, the upper end of which is fastened to the under 
side of the table, while from a central projection, rods 
pass along the whole set of arms and are finally 
attached to the plunger of a hydraulic cylinder by 
moving which the arms can be rocked and the tables 
raised at will. We shall take an early opportunity of 
illustrating and describing the shears and shear table 
that complete the mill, and we should mention in con- 
clusion that we are indebted to Mr. E. S. Moffat, the 

eneral manager of the Lackawanna Iron and Coal 

ompany, for the illustrations of this blooming train. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a firmer tone in 
the market last Thursday, but prices were somewhat 
irregular. The firm tone was largely due to a scarcity of 
warrants, the “‘ squeeze” at the beginning of the week 
being renewed. Scotch warrants advanced in price 5d. 
per ton during the forenoon. No business in Cleveland 
or hematite iron was reported, but the prices went m4 
4d. and 3d. per ton respectively, in mae ae wit 
Scotch. Brokers were complaining that the repeated 
‘* squeezes” amongst speculators were frightening legiti- 
mate operators away from the market, and that in conse- 
quence orders for warrants were becoming scarce. The 
market was easier in the afternoon owing to the fact that 
warrants were obtainable by those in want of them. 
Scotch, Cleveland, and Guunbictent hematite warrants 
were each 3d. per ton cheaper than in the early part of 
the day; the closing settlement prices were—47s. 7}d., 
42s. 3d., and 58s. 14d. respectively. The tone of the 
market on Friday was rather quieter, and only a small 
amount of business was done. Rumours were current 
as to the likelihood of some of the blast furnaces 
formerly devoted to the production of special brands 
of makers’ iron, being blown in again as soon as 
the railway strike was at an end, and there were 
hints that foreigners were being brought over to this 
country to take the places of the furnacemen on strike. 
These rumours and hints had rather a depressing effect on 





lowest, showed a decline of 44d. per ton on the day; and | 
Cleveland and hematite iron both declined 3d. per ton. 
The settlement prices at the close were—Scotch iron, 
47s. 3d. per ton ; Cleveland, 42s. ; hematite iron, 52s. 104d. 
perton. It was reported that from 25,000 to 30,000 tons 
of Scotch warrants were lifted off the market. There 
was a strong feeling in the market on Monday, partly 
owing to thecharacter of the returns of stocks and ship- 
ments. On the other hand the trade reports were not 
satisfactory, owing in great measure to the adverse 
influence exerted by the railway strike on the business 
of iron-making and iron-consuming. Warrants were 
scarce in the early part of the day, the rate going off to 
even, but there was less pressure at the afternoon meetin 
of the “ring,” and the price for Scotch iron, wares | 
had touched 47s. 9}d. per ton, relapsed to 47s. 3d., and 
subsequently closed a little higher. Not a single 
cash transaction was reported either in Cleveland 
or hematite iron. At the close the settlement 
rices were—Scotch iron, 47s. 44d. per ton; Cleve- 
and, 42s.; hematite iron, 53s. per ton. Yesterday’s 
market was dull and stagnant during all the forenoon, 
with prices drooping steadily to the close. The rate on 
warrants advanced tol per cent. Scotch iron opened at 
47s. 4d. per ton, touched 47s. 5d., and then declined to 
47s. 34d. Business was more animated in the afternoon 
market at easier prices. Scotch iron lost 2d. per ton at 
one time, but just at the last the market steadied a little. 
There was a somewhat general desire to get away 
‘*plants,” but sellers of these options did not f 
buyers. The rate at the close was still1 percent. The 
price of Scotch iron fluctuated between 47s. 3d. to 
47s. 1d., and up to 47s. 2d. per ton cash. Neither fore- 
noon nor afternoon was any business in Cleveland or 
hematite iron reported. The closing settlement prices 
were—Scotch iron, 47s. 14d. per ton: Cavched. 42s, 14d.; 
hematite iron, 52s. 9d. per ton. To-day’s market was 
very idle all the forenoon, and with the exception of the 
opening and the close, very little business was done. 
e larger withdrawal from store, combined with the 
increased shipments from Middlesbrough, and the pro- 
spects of the railway strike, all tended to harden the 
_ of Scotch iron. Warrants were more plentiful, 
aving carried at 2 per cent. The business done was 
purely professional, the outsiders keeping aloof from the 
market altogether. Scotch iron fluctuated in price 
between 47s. 3d., 47s. 44d., and 47s. 4d., closing weak 
sellers over at the price last named. No cash business 
was done in Cleveland iron, but hematite iron changed 
hands at 53s. per ton. No material change took place in 
the afternoon market. Last week’s shipments of pig 
iron from all Scotch ports amounted to 4717 tons, as 
compared with 6411 tons in the corresponding week of 
last year. They included 165 tons for the United States, 
180 tons for South America, 600 tons for Italy, 
smaller quantities to other countries, and 3852 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
572,824 against 578,654 tons yesterday week, thus show- 
ing for the week a decrease amounting to 5830 tons. 


The Blast Furnacemen’s Strike and Lockout. — Last 
Friday afternoon Mr. Vickers and Mr. Baker, the agents 
of the Blast Furnacemen’s Association, paid the strikers 
their usual weekly aliment at Coatbridge. Mr. Vickers 
announced the receipt of 20/. towards the strike funds 
from the National Labourers’ Union, Govanhill, and a 


| not tired of sending it yet. 


nd many | 


of a settlement, and the Association had sent 8000/. or 
90007. to support the strikers in Scotland, and they were 

But personally he would very 
willingly come to any paltinee:* settlement which the 
ironmasters might propose through an independent or 
judicial arbiter. It is stated that some Poles who visited 
Coatbridge, to the number of between 50 and 100, on 
Thursday, have left thé town. 


Last Week’s Coal Shipments.—The shipments of coal 
last week from all Scotch ports amounted to 63,547 tons, 
whereas in the corresponding week of last year they 
reached a total of 102,413 tons, thus showing a falling off 
to the extent of nearly 40,000 tons. Taking the ship- 
ments of the last four weeks at the general terminus, 
south side of Glasgow Harbour, they are down to the 
extent of 39,403 tons, as compared with those of the 
corresponding four weeks of 1889-90, and at the loading 
cranes at Stobeross Docks the falling off over the same 
period was 30,555 tons—in all, 69,958 tons. 


Railway Traffic Returns.—There are again heavy de- 
creases in the weekly traffic returns of the Caledonian and 
North British Railway systems, but there is a moderate 
increase in the returns for the Glasgow and South- 
Western Railway—210/. The Caledonian loss for the 
week was 6745/., while that of the North British was 
11,1927. Over the four weeks that the railway strike has 
continued the gross losses are as follow: 


£ 
Caledonian... ae as 36,072 
North British __... Ay aa 66,125 
Glasgow and South-Western 10,596 
Total 112,793 


Shipbuilding Contracts.—Messrs. Caird and Co., ship- 
builders and engineers, Greenock, have just closed a con- 
tract for the building of two very large steel screw 
steamers for the Peninsular and Oriental Steam Naviga- 
tion Company. These vessels, each of 7000 tons, will 
be of the class of the Victoria, which was built by 
Messrs. Caird and Co. for the same company a couple of 
years ago. The builders will also fit the steamers with 
engines, which are to be of the triple-expansion type, and 
in which will be embodied all the very latest improvements. 
Messrs. Scott and Co., Greenock, have contracted with the 
China Steamship Company of Shanghai( Messrs. Swire and 
Sons, London) to build and fit out a large steel twin-screw 
steamer for river traffic. They have also contracted to 
supply two sets Of triple-expansion engines. Messrs. 
William Hamilton and Co., Port-Glasgow, have just 
closed a contract to build a sailing woul af about 1600 
tons for a London firm. 


Disaster to Two Large Gasholders.—Last Thursday 
afternoon a very serious and apni novel disaster 
overtook two very large gasholders belonging to the Glas- 

ow Corporation Gas Commissioners, and in use at the 

awsholm Gas Works, which are just outside the burgh 
boundaries, and on the banks of the River Kelvin, where 
it separates the Lanarkshire burgh of Maryhill from the 
county of Dumbarton. The two holders in question were 
of a series of three which were erected about sixteen 
years ago, each of two lifts 160 ft. in diameter, and of a 
total height of 60 ft. No.1, at one end of the series, had 
a third lift of 30 ft. in height, added by a Leeds firm 
about fifteen months ago; and No, 2, in the middle, was 





promise of 500/. from another society. He said that 


similarly enlarged last year by a Paisley firm. At the 
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time we fully described and illustrated the gasholders 
which have collapsed (see ENGINEERING, vol. xlix., p. 296). 
About half-past four o’clock on weary 4 one holder was 
blown open with a booming noise, and the contained gas 
at once fired, and got entirely consumed or dissipated in 
a very few minutes ; all the lifts of the holder got tele- 
scoped within the tank, a large portion of the crown be- 
coming covered with the water. It seems that one 
or more large masses of the plating of No. 2 holder 
were projected upon the crown of No. 1, which went 
off in a somewhat similar manner. The whole of the 
disaster to both holders was the work only of a 
very few minutes, but darkness shortly afterwards set- 
ting in nothing was done till the following day in the 
way of instituting an investigation as to the amount 
of damage that was done or how the collapse of No. 2 
holder was brought about. Mr. Foulis, the engineer-in- 
chief to the Gas Commissioners, called professional ex- 
perts to his assistance—Mr. Gillespie, of Glasgow, a man 
of great experience in the building and repairing of gas- 
holders, and Mr. George Livesey, an eminent London 
gas engineer and chairman of the South Metropolitan 
Gas Company. These two experts were engaged in their 
investigation all Saturday, but until the tanks are both 
emptied of the contained water no completely satisfac- 
tory examination can be made of the injured portions of 
the two holders. By this time the pumping operations 
are well-nigh concluded, and very shortly a most minute 
investigation will be carried out and the whole matter 
reported on by the experts—for the satisfaction alike of 
the Gas Commissioners, the engineers, thecontractors, and 
the public at large. 


James Watt Anniversary.—On the evening of Monday, 
January 19, the anniversary of James Watt’s natal day 
was celebrated by a public dinner in this city, under the 
joint auspices of the Institution of Engineers and Ship- 
builders in Scotland, and the Philosophical Society of 
Glasgow. Professor M‘Kendrick, F.R.S., president of 
the society, occupied the chair, and in proposing the 
toast of the evening, delivered a most interesting and 
suggestive address on the work of James Watt and its 
outcome in recent times. Sir William Thomson, as presi- 
dent of the Royal Society, was present as a guest, and 
spoke in reply to a toast. The Provost of Greenock, 
Watt’s birthplace, also spoke in reply to a toast. 
Altogether the celebration was most successful. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Supposed Discovery of a New Coal Mine.—It is thought 
probable that coal exists in the neighbourhood of Burgh, 
a small town on the east coast of Lincolnshire, conse- 
quently an experimental boring is about to be made on 
the estates of Sir Charles Crawford, son of Sir George 
William Crawford, Bart., of Burgh Hail, Lincolnshire. 
It is stated that coal exists in sutticient quantities to fully 
repay the costs of mining. This is following on the lines 
which were so successfully adopted a few years ago by the 
resent Lord Oswold, who, whilst experimenting in 
ae s in this district for the discovery of minerals, 
revealed the iron deposits of Frodingham and the deep 
seam coal measures in the neighbourhood, the co-working 
of which has brought wealth not alone to his family, but 
to that portion of the country in which capital in this 
respect has been expended. 


South Yorkshire Iron and Coal Trades.—During the 
past week the iron trade in this district has been dull to 
an unwonted degree. The effects of the recent financial 
crisis have not worn off, and there seems to be a 
general disinclination on the part of consumers to place 
orders. The special work which the large Sheffield 
limited companies have in hand will give full employ- 
ment to the men fora long time to come, but the general 
orders are not coming forward to any great extent. Hema- 
tite pig iron is extremely low in price. Makers are askin 
62s. in Sheffield, and forge iron is being sold at 42s. anc 
433. There is an actual loss to manufacturers in these 
figures, taking into consideration the price of raw 
material and coke. Coke must either come down or pi 
iron will rise in value. There is no radical change with 
regard to prices of tyres, axles, or springs. The severe 
weather continues to have its effect on the coal trade, and 
though in one direction the frost keeps the export trade 
to many parts of the Continent in very effectual check, 
in other directions it creates a very large demand. House- 
hold qualities of coal are in large demand for all markets. 
London is taking largely by both the railway routes, 
and though traffic on the Humber has been impeded b 
ice, the coastwise trade to the metropolis from Hull 
is growing steadily. Prices remain “7 steady, best 
qualities making from 10s. 6d. to 11s. 6d. at the pits. 

‘he thin seam coals which are now becoming more largely 
placed upon the market, make from 9s. 6d. to 10s. 6d. per 
ton. They are, as a rule, of good quality, but more 
friable than the coal of the Barnsley bed. Steam coal 
continues in good demand. The frost interferes with the 
export trade to a considerable extent, but the tonnage 
forwarded to Hull is nevertheless very fair, and other 
markets are taking well. Notwithstanding the present 
less favourable state of affairs in the iron trade, the out- 
look is generally considered favourable. Not afew owners 
eee wonder why the contract pricesfor hard coal sup- 
plied to railways has been lowered, and are of opinion this 
should not be the case with future contracts, as there is 
nothing to warrant it. Gas coal is in good demand and 
prices are steady, nuts making from 8s. 6d. to 9s. 6d. and 
10s. per ton. There is a fairly good demand for engine 
fuel lor the manufacturing districts, and values are well 
maintained, good slacks making 6s. to 7s. per ton. This 
causes an increased inquiry for the lower classes of fuel, 
as the cost becomes a serious item in some classes of 


manufacture, and smudge is realising 4s. 6d. to 5s. per 
ton. The coke ovens are steadily employed, and with a 
somewhat improved demand prices are very 8s y; 
values ranging from 13s. to 15s. per ton. The South 
Yorkshire foundries and iron works are all well employed. 


The Sewerage of York.—The York Corporation have re- 
ceived a contract for sewering sent in by Mr. Bottoms, of 
Upper Tooting, London, the amount of which was 
55,0331. 16s. 3d. It was moved as an amendment, ‘‘ That 
this council is not prepared to accept Mr. Bottoms’ tender 
until we have before us formally Mr. Mansergh’s opinion 
upon the matter.” Mr. Proctor seconded the bet matory 
os some discussion the amendment was put and nega- 
tived. 


The Engineering Trades.—The spring quarter’s orders 
for engineering work of every description are expected 
to be heavy. No able-handed mechanic need now be out 
of work. Orders for every kind of machinery used in the 
staple trades are good, and the home companies are plac- 
ing heavy contracts in Leeds for locomotives. 





NOTES FROM THE SOUTH-WEST. 

Cardif7.—Steam coal has been in good demand. The 
best qualities have made 15s. 6d. to 15s. 9d., and dry 
coal 14s. to 14s. 6d. per ton. A steady business has been 
poving in household coal; the best descriptions have 

on in request at 15s. Gd. to 15s. 9d. per ton. Patent 
fuel has been taken freely at 14s. to 14s. 6d. per ton. 
Foundry coke has made 22s. 6d. per ton, and furnace 
ditto 20s. 6d. to 21s. per ton free on board at Cardiff. 
The demand for Spanish iron ore has not been particu- 
larly active. 


Bristol Docks.—On Monday the Bristol Docks Com- 
mittee had under consideration a report from the en- 
gineer relating to matters connected with the practical 
working of the dock estate. These included a new 
system of dredging by means of hydraulic jets; the 
fitting upon the Bull Dog of further salvage appliances ; 
alterations to the 35-ton crane on the harbour wharf, to 
make it more suitable for raising boilers from light 
vessels and masts from vessels; and the provision 
of hydraulic cranes on the city quays. Ultimately the 
commitee resolved to report to the council in favour of 
providing a system of hydraulic cranes round the city 
quays at an estimated cost of about 40007. With regard 
to the proposed alteration to the 35-ton crane on the 
harbour wharf, it was pointed out that the machine was 
erected twenty years since, chiefly for the purpose of 
lifting locomotives made at the Avonside Engine 
Works. It was resolved that it was not expedient to 
undertake the work at the present time. The plan of 
hyraulic dredging by Tydeman’s system was approved. 
The committee also sanctioned the addition of certain 
appliances to the Bull Dog, which will render her still 
more valuable as a salvage vessel. The Docks Committee 
has been entrusted by the Town Council to proceed with 
the construction of graving and coaling docks at Avon- 
mouth to cost upwards of 125,000. The works were 
recommended when the tonnage was 600,000 tons, while 
last year it was 625,000 tons. 


Central Wales and Carmarthen Junction Railway.— 
The London and North-Western Railway Company has 
inserted in an Additional Powers Bill, which will 
be proceeded with in the present session, four clauses 
dudes with the future of the Central Wales and Car- 
marthen Junction Railway which is at present worked 
by the North-Western. Clause 45 of the Bill asks Par- 
liament to empower the North-Western Company to 
thoroughly repair, equip, and maintain the line. The 
cost incurred is proposed to be repaid by the Central 
Wales Company, such repayment to be a first charge 
upon the undertaking in priority to all existing charges 
which have or may be created under any Act passed prior 
to the present Bill. In Clause 47, the Central Wales Rail- 
way Company is sought to be empowered to enter into 
agreements with the London and North-Western and 
Great Western Railway Companies to vest their under- 
taking in those two companies, or either of them, upon 
such terms as may be agreed on. 


Llantrisant.—The Lanelay Colliery, near Caerphilly. 
recently leased by Mr. T. J. Masters, of Cardiff, and 
where sinking operations have been conducted under the 
leadership of Messrs. Leyshan and Thompson, is provin; 
successful. On Wednesday a vein of coal was foun 
about 200 yards from the surface, 5 ft. 6 in. thick, and of 
fine quality. This vein is about 45 yards below the mea- 
sures hitherto worked in the colliery. 


The Usk.—At the monthly meeting of the Newport 
Harbour Commissioners on Wednesday the question of 
the improvement and lighting of the Usk was discussed 
at some length. The Commissioners proposed to acquire 
a dredger to remove the sandbanks, but Mr. H. J. 
Parnell, one of the Town Council representatives, wished 
that the work might be done by contract, as he did not 
like the responsibility of spending 15,000/. or 20,000/. 
on the dredger. Mr. T. Canning thought it very 
undesirable to let the dredging be done by contract, 
as it was impossible properly to estimate the cost, and 
it was a class of work which gave preggo for 
making work. Mr. Parnell thought that a sub-com- 
mittee should be appointed to visit other ports to obtain 
further information on the subject. Mr. Mordey thought 
the river could be dredged better by the Commissioners 
than by a contractor, and Mr. Parnell ultimately with- 
drew his motion. 

The Severn.—Of the sum necessary to secure the carry- 
ing out of the proposed Severn navigation improvement, 
22,0007. has now been subscribed. r. J. Corbett, M.P., 





Alderman Rowley Hill, and Lloyd’s Bank (Limited), are 





the latest subscribers for 10007. each. It is expected that 
dredging will be shortly commenced. 


The ‘* Tamar.”—The Tamar was placed in dry dock 
at Keyham on Monday, and certain defects in her pro- 
peller and shaft bearings will be at once taken in hand by 
the Keyham Factory Department. The vessel is to be 
ready for sea February 7. 


The Telephone in the West.—A meeting was held at 
Exeter on Wednesday to consider the advisability of ex- 
tending the trunk telephone line between Plymouth and 
Newton to Exeter. r. Lewis, manager of the Western 
Telephone Company, described the growth of the com- 
pany’s system. In 1883the company had 771 subscribers 
and private wire renters; in 1887 the number had in- 
creased to 2034 ; and in 1890 it was 3587. Mr. Lewis stated 
that if he could obtain fifty-five additional subscribers 
in Exeter, Taunton, and Bridgwater, he would recom- 
mend the directors to expend 5000/. in constructing the 
longer trunk line. 

Rhymney Iron Company (Limited).—The directors, in 
their half-yearly report just issued, allude to the unre- 
munerative prices ruling for steel rails. The outlook for 
coal, the directors consider, however, good. A dividend 
is recommended for the past half-year at the rate of 2 
per cent. per annum. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrIppLEsBRouGcR, Wednesday. 

The Cleveland Iron Market. — Yesterday the weekly 
market was only moderately attended and business was 
very quiet. Inquiries were fairly numerous but buyers 
and sellers could not come to terms. Several sellers asked 
42s. 6d. for early delivery of No. 3 g.m.b. Cleveland pig 
iron, but there were others ready to accept 42s. 3d. for the 
ruling quality. Buyers as a rule would not offer more 
than 42s. for prompt No. 3, but one or two small odd 
transactions occurred at a rather higher figure. Makers 
generally would not quote, and they expressed the belief 
that an improvement will take place shortly, pointing out 
that many consumers who are now getting very short of 
pig iron will be obliged to place orders ere long. Makers 
are therefore holding off in the hope of realising better 
prices than those at present ruling. Next to no business 
was done in a warrants yesterday. They 
opened at 42s., but closed firmer at 42s. 1d. cash buyers, 
with sellers at 42s. 3d. To-day our market was dull and 
there was absolutely nothing doing. Sellers still asked 
42s. 3d. to 42s. 6d. for early delivery of No. 3 Cleveland, 
but they could not find buyers. Middlesbrough warrants 
were nominally 42s. cash buyers. About 40s. 6d. is the 
price of grey forge. Although the northern iron trade is 
just now in anything but a satisfactory condition, there 
are many people connected with the staple industry who 
regard prospects as far from discouraging. Certainly 
business is at present practically suspended, but the 
recent severe weather has had a great deal to do with 
this fact, and indeed there are consignments of iron for the 
Continent which cannot be forwarded owing to the Conti- 
nental ports being frozen up. If the ports were open we 
might expect to seesome improvementin trade. Itisknown 
that consumers of iron have not much stock now, and 
sellers therefore point out they will have to purchase 
ere long, and predict that some fair orders will be in 
the market shortly. 


Manufactured Iron and Stecl.—Dulness still charac- 
terises these two important industries. Producers com- 
plain of the difficulty _— in securing new con- 
tracts. Some of the producers must now be getting short 
of orders, but they are not all inclined to further reduce 
their quotations; as a matter of fact, however, prices, 
although not quotably lower, are rather easier than they 
were a week ago. Common bars are 5/. 15s.; ship-plates, 
5l. 15s; ship-angles 5/. 10s. ; and _ steel ry 4 - plates 
6l. 5s.—all less the usual 24 per cent. discount for cash. 
A trifle below the foregoing figures might be accepted by 
some firms. Heavy steel rails keep at 4. 17s. 6d. 


The Fuel Trade.--Coal is very steady and is in good 
demand. There is some improvement in the price of 
small steam coals owing to a brisk demand from Scotch 
ports. Best Northumbrian coal varies from 11s. 9d. to 
12s. f.o.b., and gas coal is firm at lls. Blast furnace coke 
is still scarce, and 16s. 6d. to 17s. is being paid for best 
qualities delivered at Middlesbrough furnaces. 


Cleveland Miners’ Wages.—A meeting of the Cleveland 
mineowners was held at Middlesbrough on Tuesday, when 
representatives of the men attended, and in reply to the 
demand of the masters for a 124 per cent. reduction, said 
the best offer they were prepared to make was to submit 
to a reduction of 24 per cent. The employers intimated 
to the delegates that their proposal was altogether inade- 
quate and could not be entertained. While the employers 
quite felt the gravity of paren acer, the men’s engage- 
ment, they also felt the gravity of leaving the trade un- 
relieved from.the burden of continuing to bear the exist- 
ing wages. The employers had to consider, in their 
own interests, as well as those of the men, how best to 
carry on the important industries of the district. 
The employers were anxious to maintain the cordial 
relations which had subsisted for so many years, and the 
giving of the notices to the men at the end of the present 
week must not be interpreted asin any way a hostile step, 
but merely as a necessary one to bring matters to a point. 
If the notices were given prior to any endeavour to come 
toterms by negotiations such as had taken place, the 
giving of the notices would, of course, be justly regarded 
as a hostile step. It was intimated that the men would 
learn before the termination of the notices the conditions 
on which they might be withdrawn. Willingness was 
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expressed by the owners during the discussion to leave their 
claim to an arbitrator. It will thus be seen that the men 
employed at the Cleveland mines will get their notices 
next week unless some arrangement is come to before that 
time. 


Cleveland Institution of Engincers.—At the meen of 
the Cleveland Institution of Engineers on Monday, Mr. 
Charles J. Bagley, president, in the chair, there was a 
discussion on the- paper read at the previous meeting 
by Mr. James Davis, of —— Rotherham, on 
“The Manufacture of Basic Open-Hearth Steel.” 
Amongst the speakers were Mr. Percy C. Gilchrist, Mr. 
W. H. White, Director of Naval Construction at the 
Admiralty, Mr. Milton, of Lloyd’s, Mr. J. H. Darby, 
of Pen-y-Garth, near Wrexham, Mr. J. E. Stead, 
Middlesbrough, and Mr. R. Smith-Casson, Dudley. Four- 
teen new members and a graduate were elected. 





FOREIGN AND COLONIAL NOTES. 

The “ Puritan.”—The hull of the United States monitor 
Puritan will be protected by a belt of nickel-plate armour 
5 ft. 7in. deep, 14 in. thick toa point 1 ft. below the water- 
line and thence tapering to 6 in. at the armour shelf for a 
length of 160 ft., protecting the engines, boilers, maga- 
zines, shell rooms, &c. Immediately forward and abaft 
these points the belt will be reduced to 10 in. in thickness 
for a length of 20 ft., and at the ends will be reduced to 
6in. The armour will be strongly backed by wood lag- 
ging, and a system of rigid frames and girders. A sister 
ship is the double-turretted Miantonomah. 


Victorian Gold.—The report of the Victorian Mining 
Department for the September quarter states that the 
yield of gold for the three quarters was 149,251 oz., showing 
a falling off of 1939 0z., as compared with the previous 
quarter’s returns. From quartz mining there was an in- 
crease in the amount of gold obtained, while a decrease 
was noticeable in the yield of alluvial operations. The 
mining districts which contributed the largest quantities 
of gold were—Ballarat, with 54,124 oz., and Sandhurst, 
with 36,770 oz. Gold amounting to 32,718 oz., and valued 
at 130,948/., was exported during the quarter; and, in 
addition, specie from all sources was exported to the value 
of 485,498/. 


Gas in Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas amounted in the first 
eleven months of last year to 2,755,369/., as compared with 
2\827,176l. in the corresponding period of 1889, showing a 
decrease of 71,807/., or 2.61 per cent. The collection of 
November, 1890, amounted to356,140/., as compared with 
353,807/. in November, 1889. 


South Australian Railways.—The last quarterly report 
of the South Australian Railway Commissioners stated 
that for the three months ending September 30, 1890, 
the approximate earnings of the South Australian 
Government railways and tramways amounted to 269,547/., 
and the approximate working expenses to 138,735/., leav- 
ing a net balance uf 130,812). The working expenses were 
51 per cent. of the earnings. The train mileage run was 
865,753 miles, and the earnings were 6s. 3d. per train- 
mile. On the Palmerston and Pine Creek line for the 
s:me period the approximate earnings were 4325/., and 
the approximate working expenses 3345/., the net balance 
being 980/. The working expenses were 77 per cent. of 
the earnings. The train mileage run was approximately 
7816 miles, and the earnings 11s. 1d. per train-mile. Dur- 
ing the quarter the rate for the carriage of copper between 
Wallaroo and Port Adelaide was reduced from 33s. to 23s. 
a ton ‘‘to secure traffic.” 


Steamers on the Amazon.—There are now nearly sixty 
steamers plying on the Amazon, nearly all of them be- 
longing to British capitalists, and it is stated that the 
fleet will be greatly enlarged before the close of another 
year. Many of the steamers are of heavy tonnage, and 
they are staunchly built. They carry on business with 
the towns along the banks of the Amazon, and some of 
them traverse its main affluents, the Rio Negro and Rio 
Madeira, while others go far up the great river. 


Water Supply of Bombay..—A. great reservoir now in 
progress for the purpose of supplying Bombay with water 
will be among the important engineering works of modern 
times. The work will be completed in the course of the 
spring. A dam which is being formed will be 2 miles 
long, 118 ft. in height, and 103 ft. wide at the pase. A 
roadway on the top is to be 24 ft. wide, and the stone- 
work will cost 500,000. 


American Railroad Building.—Since January 1, 1890, 
there have been 1404 miles ‘of new railroad track laid in 
ten Western States and Territories, while there are now 
2617 miles under construction, 3920 miles under survey, 
and 4977 miles projected. The greater part of the active 
work done has been confined to the States of Washing- 
ton, Montana, and Colorado, and has been carried on by 
the Northern Pacific, the Great Northern, and the Union 
Pacific companies. 


Locomotives on the Great Indian Peninsula Railway.— 
The number of locomotives on the Great Indian Penin- 
sula Railway is returned at 600. Of these 74 are ghaut 
and mixed engines, 122 passenger engines, and 404 goods 
engines. 





Miprtanp Rattway.—Owing to the great increase of 
goods traffic on the Midland Railway, the company has 
found it necessary to extend its siding accommodation 
near Peak Forest Station. The new line, which com- 
mences near Buxton Bridge, and runs up to about Peak 
Forest Station, will be somewhere about a mile in length. 
It is also reported to be in contemplation to widen the 
Midland system in the direction of esis even if a loop 
line is not made at an early date. 


MISCELLANEA. 
Tue balance sheet of the Melbourne International 
Exhibition shows a deficit of nearly 238,0002. 


The grand old cathedral of Durham is to be lighted by 
electricity, the necessary power being obtained from the 
River Wear. 


The Indian Government have decided to establish the 
Deacon waste water meter on the mains supplying Delhi. 
This meter is made by the Palatine Engineering Company, 
Limited, of Liverpool, who inform us that the system has 
also been adopted at Bristol. 


The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending January 11, 
amounted, on 16,245 miles, to 1,135,653/., and for the 
corresponding period of 1890, on 16,158 miles, to1,171,383/., 
an increase of 86} miles, or 0.5 per cent., and a decrease 
of 35,730/. or 3.0 per cent. 


We learn that the statement that the premises of 
Messrs. Pontifex and Wood, of the Farringdon Works, 
Shoe-lane, London, E.C., will shortly be put up to 
auction is unauthorised. In fact possession of the present 
works will be retained till the middle of the year 1892, 
before which date arrangements will be made for starting 
more commodious works elsewhere. 


Writing to the American Gas Light Journal, Mr. Nor- 
ton H. Humphreys advocates the use of bricks boiled in 
tar for retort house or coalshed floors, and for paving the 
coke yard. The process is said to increase the weight of 
the bricks 30 percent. and to harden them, whilst at the 
same time rendering them perfectly waterproof and pre- 
venting frost or acids affecting them. 


From November 1st to December 15th last, about 470 ft- 
were added to the Hudson River Tunnel, bringing up 
the length completed to 2720 ft. The progress made was 
therefore at the rate of about 7 ft. per day. This rapid 
progress reflects great credit on the English engineers 
and ———e— who are now carrying out this difficult 
work. 


The members of the Hull and District Institution of 
Engineers and Naval Architects held their third general 
meeting of the sixth session on Tuesday evening, January 
13, 1891, in their rooms, Parochial Office, Bond-street, 
Hull, when a paper on “‘ Art in relation to Shipbuilding ” 
was read by Mr. F, Somerscales. The various points of 
the paper were well illustrated by diagrams and black- 
board sketches, and the reading was followed by an 
interesting discussion. 


We have received from Messrs. Barry, Head, and Co., 
a copy of their new “‘concise” list of L and T irons. In 
this list the various depths of the T or L irons are placed 
at the head of a number of vertical columns, whilst the 
width of the tube is placed at the commencement of a 
horizontal line. To ascertain the thickness as procurable 
of 24 in. by 24 in. iron, for instance, one looks along the 
corresponding line, and till one comes to the 24 in. 
column, where the thicknesses of that size procurable 
are printed. The arrangement is clear and convenient. 


One of the largest private house electric light installa- 
tions in England will be that at Wynyard, Lord London- 
derry’s country seat in Durham. This installation, the 
contract for which has recently been given to Messrs. 
Drake and Gorham, will comprise 753 incandescent 
lamps, together with a steam power electric generating 
plant of the necessary large dimensions. Mr. A. A 
Campbell Swinton has been appointed consulting engi- 
neer to superintend the work on Lord Londonderry’s 
behalf, 


At a meeting of the Institution of Marine Engineers, 
held on Tuesday, January 13, at the Langthorne Rooms, 
Stratford, Mr. F. W. Shorey read a paper on “‘ Capital 
and Labour,” in the course of which the recent strikes 
were amongst the subjects commented on. The discus- 
sion on this paper is to be resumed on Tuesday next. At 
the close of the meeting it was announced that a sum of 
2691. had been raised by subscription towards the pur- 
chase price of the premises now occupied by the society 
and that further donations had been promised. 


At ameeting of the Junior Engineering Society held 
on Friday last a paper was read Ny Mr. P. J. Waldram 
on ‘‘ Modern Hydraulic Lifts.” After having described 
the ordinary warehouse and passenger lifts and their 
details, the author proceeded to describe the large canal 
lifts erected to the designs of Messrs. Clark and Stanfield 
at Les Fontinettes and La Louvitre. The paper was 
very extensively illustrated by diagrams and specimens, 
and an interesting discussion followed. A vote of thanks 
to the author brought the proceedings to a close. 


The yield of gold in the Victoria colony for the quarter 
ended September 30, 1889, was 149,251 oz. 9 dwt. 12 gr., 
showing a falling off of 1939 oz. compared with the 
previous quarter’s returns. From quartz mining there 
was an increase in the amount of gold obtained, whilst a 
decrease was noticeable in the yield from alluvial. 
Although the yield of gold for the quarter ended 30th 
September is less than that for the previous quarter, still 
there is an increase of 2307/. in the amount paid in divi- 
dends during the former period as compared with the 
latter. 


The new United States Tariff Law (Section 6) requires 
that all manufactured goods intended for entry at a port 
of the United States shall bear the name of the country 
where manufactured, which may be either marked, 
stamped, branded, or labelled. In the absence of such 
name they will, on and after March 1, 1891, be rejected and 
not admitted to entry. The name of a town or place will 





not be sufficient, the name of the country being abso- 


lutely essential. In the case of goods manufactured in 
the United Kingdom, the words “‘ Great Britain” should 
be added to every label, brand, stamp, or mark. 


The Grand Trunk Railway Company are introducing 
a station indicator over their whole system. A nicely 
finished frame of polished wood, at both ends of the car, 
contains a number of thin iron plates, painted with the 
names of the stations in the order in which the train 
passes through them. As each station is passed the con- 
ductor pushes a lever on the indicator, a gong sounds, 
and the previous plate drops, expressing the words, ‘‘ The 
next station is ——.” This is repeated after every sta- 
tion, so that a passenger has only to look at the indicator 
to discover at any time the name of the town or city 
which the train is approaching. A contract has been let 
to fit up every passenger car on the Grand Trunk sys- 
tem, both in Canada and the United States, with these 
instruments. 


It has been suggested that the French Government, in 
constructing new training walls at the estuary of the 
Seine, should, in place of reclaiming the area behind them, 
utilise this space as a storage reservoir, to be filled by the 
tide, and used for power purposes during the ebb. The 


available horse-power would, it is said, be SH? 


2, 


,» where 8 


is the area of the reservoir in acres and H the head in 
feet. ‘The method proposed is to have two basins sepa- 
rated by a bank rising above high water, within which 
the turbines would be placed. The upper basin would be 
in communication with the sea during the higher third of 
the tidal range (rising), and the lower basing during the 
lower third of the tidal range (falling). On the left bank 
of the Seine, 2500 acres are available for the project, 
and the tidal range varies between 9 ft. and 26 ft., so 
that from 3000 to 9000 horse-power could be obtained here 
alone. 


A process for the recovery of hydrochloric acid from 
waste pickle by the action of heated air and steam 
was invented some time back by Mr. Thomas Turner, 
A.R.S.M., and lecturer at the Mason College, Birming- 
ham. This process has been perfected at the works of 
Messrs. Walker Brothers, Walsall, and has been in suc- 
cessful operation there for some time. The acid is reco- 
vered in a state fit to re-use in pickling, the cost being, 
according to Messrs. Walker, as nearly as possible, 8s. per 
ton of acid. In order to introduce the system at other 
works the patentee has made arrangements with Messrs. 
W. J. Fraser and Co., chemical engineers, of 98, Com- 
mercial-road, E., London, whereby that firm have ac- 
quired the sole right to erect the plant necessary for the 
working of the system throughout the United Kingdom, 
with the exception of Staffordshire, Worcestershire, and 
Warwickshire. 


According to the report of the Royal Company of 
Transafrican Railways, the three first sections, hen 
Loanda to Cassoneca, covering 88 miles, have been com- 
pleted and are in actual use. Including the termini there 
are in all nine stations, and the average rate of running is 
12 miles an hour. According to the report, the pr 
sections, which are ultimately intended to join Loanda 
with the Zambesi, are being actively pushed forward, 
hundreds of labourers being at work upon them, under 
the superintendence of Portuguese engineers. Of the 
fourth section, 25 miles, the embankments and cuttings 
have been completed. The work on the fifth section of 25 
miles is being carried out at twelve different parts by an 
army of workmen. Work has also been begun on the 
sixth and seventh sections, and if all this zeal is main- 
tained without flagging there ought by the end of the 
rae to be 180 miles of railway in running order from 
anda towards theinterior. There are some 3000 natives 
employed on the line according to the company’s report. 


The Times of India describes the new graving dock at 
Bombay which is to be ready for use next month. The 
dimensions are as follows: Length of floor, 500 ft. ; 
extreme length available for docking purposes, 530 ft. ; 
width at coping, 90 ft. ; width at floor, 62 ft. ; depth of 
dock at head, 33 ft.; ~— of stern, 34 ft.; available 
depth for docking at H. W. O. 8. T., 27 ft. 3 in. ; width 
of entrance, 65 ft. 6 in., the sill of the entrance, as 
well as the dock, having been determined at an extra 
low level in order to accommodate ships of the Royal 
Navy of the second class, such as the Warspite and 
the Impérieuse. The work is very substantial, no less 
than 140,000 cubic feet of dressed stone and 32,000 
cubic yards of rubble masonry having been utilised in 
the construction. The whole of the masonry is of 
rubble, faced with ashlar, the stone used being the ordi- 
nary basalt, found in the island of Bombay, while the 
facing is of a similar description to that used in the re- 
taining walls of the Prince’s and Victoria Docks. The 
stone used for forming the grooves in which the caisson is 
to be placed is Cornish granite, taken from England for 
the purpose. The work involved 95,000 cubic yards of 
excavation, composed of clay, moorum, and rock. As is 
usual in India, all the excavation was done by hand, the 
surplus material that was not required for the construction 
of the dock being taken to Tank Bunder, where it has 
been used for reclamation purposes. The dock at H. W.S.T. 
will hold about 7,000,000 gallons of water, which will be 
filled through the culverts placed on either side of the 
entrance to the dock, and with three powerful 36-in. 
centrifugal pumps it will be possible to empty it within 
three hours. The whole undertaking will completed 
within the total estimated cost of Rs, 11.44.850. 








DEFENCE OF Boston.—Work on Fort Warren and other 
fortifications in Boston Harbour will be finished in the 
spring. The sea wall will be heavily armoured with 





nickel steel. 
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THE DETERIORATION OF INOCAN- 
DESCENCE LAMPS. 

Tr is usual to consider that the 16-candle power 
incandescence lamp requires 50 watts of electric 
energy to raise it toits normal brilliancy. This, no 
doubt, is a fairly accurate estimate, as applied to 
a new lamp, but unfortunately it is not one that 
remains true during the whole life of the filament. 
The slender rod of carbon commences to alter its 
constitution under the intense heat to which it is 
raised, and its atomic condition undergoes a change. 
The effect of this change is to be found in two 
directions ; the resistance of the filament increases, 
so that less current passes through it under uniform 
conditions of electromotive force, while at the same 
time the light-giving efficiency of the filament is 
reduced. The result is a notable falling-off in 
illumination. The lamp takes rather less current, 
and, therefore, gives very much less light. Even 
the illumination that is produced is much impaired 
by the blackening of the globe. The purchaser 
of such a lamp has much the same experience 
as one which buys a gas burner. This latter ap- 
pliance gives a certain lighting power under 
certain conditions of pressure, and so long as the 
edges of the orifice remain clear and smooth. But 
in most buildings the pressure of gas varies con- 
siderably during the evening, while it takes but a 
short time for physical deterioration to commence 
in most of the ordinary patterns of burners, and to 
reduce their efficiency by 20 or 50 per cent. 

Some years ago* we gave a full account of the 
life histories of certain lamps tested by the Franklin 
Institute, and these all revealed a steady deteriora- 
tion in their efficiences. An interval of five years 
has converted these tests into ancient history, but 
it has not enabled the manufacturer to overcome 
all the difficulties then demonstrated for the first 
time. The user has still to reconcile himself to the 
fact that an old lamp is a more extravagant appliance 
than a new one, and that all lamps age with great 
rapidity in the early part of theircareer. The ques- 
tion has been taken up by several observers in 
America. In 1887 Messrs. Whitmore and Pearson 
of the Massachusetts Institute of Technology, made 
‘*‘A Study of the Efficiency of Incandescent Lamps,” 
which was afterwards modified and published by 
Mr. W. L. Puffer. This, however, dealt more with 
the relative efficiencies of different makes of lamps, 
than with the varying efficiencies of the same lamp. 
Later Mr. W. H. Pierce read a paper before the 
American Institute of Electrical Engineerst on 
‘‘The Relation between the Initial and Average 
Efficiency of Incandescent Electric Lamps,” in which 
the subject was very fully discussed. The tests em- 
braced ninety-four lamps, representing four of the 
most prominent makers. Fifty-nine of these were 








bought in the usual way, and thirty-five were sent | 


direct from the makers, and were probably selected 
with care, although, as the names were not pub- 





* See ENGINEERING, vol. xl., pages 392 and 439. 
+ Transactions, vol. vi., No. 8. 


0) for groups of 10 to 15 lamps. 
1| per cand 





lished, the results of the tests could not affect the 
makers commercially. Special care was taken to 
obtain reliable apparatus for the tests, and it was 
verified from time to time while they were proceed- 
ing. The candle-power of a lamp was assumed to 
be the mean of twelve points 30 deg. apart in the 
horizontal plane of the lamp, and the volts at which 
it was run were taken from those marked on the 
lamp by the makers. The candle-powers in the efti- 
ciency measurements were taken after the follow- 
ing intervals: 55, 110, 200, 300, 400, 500, 600, and 
820 hours. The average results were tabulated 
The average watts 
e-power for the different makes of lamps 
varied from 4.58 to 5.80, a very considerable 
contrast to the 3 watts usually assumed. The 
average percentage of the initial candle-power over 
the whole test varied from 57 to 98 per cent. This 
last figure is remarkable, but the reason of it 
will appear later, as it affords a demonstration of 
what seems to be a curious law in regard to carbon 
filaments. When we separate the lamps into 
groups, according to their initial efficiency, the 
same law is again shown. Those lamps which had 
an initial economy of less than 3.2 watts per candle- 


_| power gave an average percentage of initial candle- 


power varying from 51 to 64, while the average 
watts consumed during 900 hours varied from 4.54 
to 5.84. Out of eleven lamps in this group four 
fell to an efticiency of 6.9 watts, while the remainder 
fell to about 5} watts, at which point the curve had 
become nearly flat. Lamps with an initial economy 
varying from 3.2 to 3.5 watts per candle-power 
gave an average varying from 4.94 to 5.61 watts, 
while their percentage of initial candle-power 
during the run varied from 60 to 66. There were 
eighteen lamps in this group, five of one make and 
thirteen of another. The first required 6 watts at 
the close, and the latter 5? watts. Nine lamps re- 
quired from 3.5 to 3.8 watts to commence with, 
and from 5 to 7 watts at the close of the test. The 
average watts varied from 4.61 to 5.59, and the 
average percentage of initial candle-power from 
66 to 82. There were eleven lamps starting 
between 3.8 and 4.1 watts, and ending between 
5 and 7 watts. The average watts over the test 
varied from 5.54 to 6.07, and the percentage from 
67 to 88. Between 4.1 and 4.4 watts there were 
fourteen lamps, all ending between 5 and 6 watts, 
and having an average of 4.79 to 5.39 watts, with 
percentage of initial candle-power varying from 84 
to 90. There were 13 lamps starting between 4.4 
and 4.7 watts, and ending between 5 and 6 watts. 
The average watts were 4.75 and 5.6 for the two 
groups of five each, and the average percentage 82 
and 98. One group of lamps improved in efficiency 
for a short time, falling from 4.4 to 4.2 watts in the 
first hundred hours. Five lamps started between 
4.7 and 5 watts ; they first fell to 4.2 watts in 100 
hours, and then steadily rose to 5.5 watts in 900 
hours, the average being 4.97, and the average 
percentage of candle power 101 per cent. After 
100 hours the lamps gave 118 per cent. of the 
initial candle-power. The above facts are shown 
in the annexed Table: 


Table showing Average Watts used per Candle- “Power. 
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51D | 47t050 | 5&5 | 4.97 101 
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An inspection of the Table shows that the C 
group was the least economical, and the B grou 

the most so, but the difference was not great. tt 
also shows that a lamp which starts with a high 
efficiency is not necessarily more or less efticient 
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than one starting with a low efficiency. For in- 
stance, if the C series be traced it will be seen that 
the average watts run in the following order : 5.84, 
5.61, 5.59, 6.07, 5.39, 5.6, that is, they all lie ona 
curve (except the 6.07) that falls steadily until it 
begins to rise near the end. The lamps that begin 
with a high efficiency give a lower average efficiency 
than those that begin with a low efficiency. In the 
D series this is reversed, the averages being 4.57, 
4.79, 4.75, and 4.97, that is, the lamp that begins 
with the lowest watts maintains its superiority over 
those that start above it. In the A and B series 
there is first a slight increase in efticiency, and then 
a rapid decline. As might be anticipated, the 
lamps that began with a low efficiency did not fall 
off so much during the course of the trial as those 
which commenced more brilliantly, indeed some of 
them actually improved for a time. 

It must be remembered that these lamps were all 
made in America, where competition is very keen, 
and that they cannot be taken as exact guides to 
the behaviour of lamps made here, which are sold 
at a higher price, and may possibly have more care 
expended over them. Still as the filaments, wher- 
ever made, are of the same material, it is fair to 
assume that the general law of progressive depre- 
ciation, which we see in the tests before us, will hold 
universally. The carbon filament appears to be 
in an unstable molecular condition in a new lamp, 
and to suffer a rapid change under the influence of 
its incandescence. However few may be the watts 
required per candle-power in the first instance, 
they rapidly increase to between five and six, after 
which further change is very slow. Recently Pro- 
fessor Edward L. Nicholls has treated of the matter 
before the New York Electric Club. He ran a 
16-candle power lamp for 800 hours, commencing 
with an expenditure of 3.015 watts per candle, and 
increasing fairly steadily up to 5.75 watts. In the 
same time the resistance of the filament rose from 
216 ohms to 278 ohms, and the light fell from 16 
candles to 64 candles. Of course a trial with one 
lamp is not of very great value taken by itself, but 
in this case it fully confirms the figures we have 
already given. 

A more interesting experiment consisted in in- 
creasing the electromotive force at short intervals, 
so as to keep the candle-power at the normal 
figure. Under this treatment the lamp failed in 
100 hours, which is much sooner than we should 
have anticipated. The total rise in electromotive 
force during the test amounted to 9 volts; the 
efticiency decreased from 3.118 watts per candle to 
3.468 watts, and the resistance of the filament rose 
from 221.6 ohms to 234.8 ohms. During the first 
fifty hours the changes were slight ; then occurred 
a sudden increase of resistance with a marked rise 
in the amount of energy consumed. 

As incandescence lamps become cheaper it will 
be apparently more economical to run them at a 
higher temperature, thus gaining an increase of 
efliciency at the expense of shortening their lives. 
How great would be the saving in the expense for 
current by the use of high efficiency lamps is set 
forth in a table in the paper read on December 10 
by Mr. F. Bailey before the Society of Arts. Ac- 
cording to that table the cost of feeding an 8- 
candle power lamp for 1095 hours, that is three 
hours daily for a year, amounts to 11s. 9d., if it 
takes 2 watts to the candle, to 14s. 7d. with 2$ 
watts, to 17s. 6d. with 3 watts, to 1l. 0s. 5d. with 
3$ watts, and 1/. 3s. Gd. with 4 watts. Now sup- 
posing that lamps could be bought for one or two 
shillings each it is quite evident that it would pay 
to burn down several in the course of the year, if 
a higher efticiency could be gained at the expense 
of an abbreviated existence. A short life and a 
brilliant one would then be the motto to be in- 
scribed on a glow lamp. But from the experi- 
ments we have quoted there seems to be good 
reason for consumers to receive with caution the 
assurances of manufacturers regarding the efticiency 
of their lamps. We do not mean that these will 
not be strictly accurate as regards the lamps in their 
new state, but there seems reason to believe that 
after a hundred hours or so a totally different state 
of affairs will have set in, and that both high and 
low efficiency lamps will then have both fallen to 
the same level of performance, with this difference, 
that the one which started with the greatest 
brilliancy will have suffered from the effect of the 
high temperature to which it has been subjected. 
In addition the general illumination of the apart- 
ment will have fallen very considerably, while the 
eyes of the occupants will have become educated 





to demand a high standard of illumination, and 
will naturally feel the change. 

A glow lamp which gives a candle-power for less 
than three watts is generally too brilliant to be 
looked at directly, and unless very carefully situated, 
so that there is little chance of the gaze stray- 
ing accidentally on to it, must be screened in 
some way. If its full light be taken into the eye 
it paralyses the part of the retina on which it falls 
for a short time, and renders it less sensitive to 
the reflected light thrown from books and objects. 
The owner finds himself on the horns of a dilemma ; 
he must either waste some of the light by means 
of partly opaque screens, or his eyes will refuse to 
avail themselves to the full extent of the illumina- 
tion provided for them. This, however, isa trouble 
that tends to rectify itself very rapidly. The 
experiments show the American lamps all fell 
rapidly to a point where they required at least five 
watts per candle-power, and probably this is law 
for all carbon filaments. The intense vibration of 
the atoms caused by a higher temperature than that 
corresponding to this efticiency, rapidly alters the 
structure of the conductor, and exercises a defensive 
action by increasing its resistance to the passage of 
the current. The ardently desired one watt lamp, 
which is to banish gas from the field of illuminants, 
will certainly not have a carbon filament. Of what 
it will be composed, assumed that it should ever 
come into existence, there is as yet no possibility 
of saying. For the present we must be content 
with what we have, and when we complain, as we 
often do, that the same nominal light does not go 
so far in electricity as it does in gas, we must 
remember that glow lamps hasten to put them- 
selves on the safe platform of 5 watts to the candle- 
power quite regardless of whether they started 
from 4, or 3, or even 24 watts. 








NEW HARBOUR SCHEMES. 

SEVERAL of the Private Bills deposited in Par- 
liament for consideration during the next few 
months have reference to important harbour exten- 
sions and improvements. It is too early, of course, 
to say whether these involve any material depar- 
ture in engineering practice, as the detailed plans 
will not be divulged until the respective schemes 
come into Committee, but after a consideration 
of the general features of the various projects, it is 
satisfactory to note that harbour engineers are im- 
proving their works to suit the changes being made 
in shipping. It is difficult to appreciate the possi- 
bilities of the future ; many naval architects incline 
towards great length with comparatively narrow 
beam, while some prefer beam without the same 
great length, and others may differ in other points. 
Harbour engineers have therefore to make provision 
not only for great length but also for broad beam, and 
acorrespondingly great depth. In our review of the 
shipbuilding trade we had occasion to refer to the 
increasing number of large vessels building and to 
the great beam of some of these, particularly in the 
case of paddle-boats. We believe that in some 
cases graving docks have proved not large enough to 
afford entrance to some of the newly built craft. The 
construction of these vessels is an acknowledgment 
of confidence on the part of the builder in the pro- 
gressive spirit of harbour authorities and engineers, 
and we hope this will not be misplaced. Indeed, 
we are glad to note evidences to the contrary in 
some ports, 

Liverpool is probably the most important of our 
harbours, in respect of the large and important 
vessels attached to it, and the accommodation of the 
larger vessels has occupied the minds of the engi- 
neers, Messrs. Lyster, who have produced a com- 
prehensive scheme for the sanction of Parliament, 
‘*in order,” says the preamble, ‘‘to meet the re- 
quirements of the trade of the port, and having re- 
gard to the increased and increasing size of vessels 
frequenting the port.” The works comprise the 
improvement of the Canada and Huskisson Docks 
and Canada Lock, the construction of a new deep 
water half-tide dock on the site of Sandon Basin 
and Wellington Half-Tide, the provision of pump- 
ing machinery for several of the docks; and the 
construction of a new deep water graving dock. 
The Canada Lock, forming the northern entrance 
into the Canada Dock, and serving also the Hus- 
kisson Dock, will be deepened to 13 ft. 6 in. 
below Old Dock Sill, as far as is permissible, taking 
into account the depth of the approach through 
Canada Basin. This lock was originally designed 





to take the large Transatlantic paddle steamers, and 
for this purpose was made 100ft. wide. Seeing 
the tendency of modern steamers to increase in 
beam, the width of the lock will be fully main- 
tained, but its cross-section, which had a large rise 
from the centre towards the sides, will be made 
flat, to allow of flat-floored vessels entering safely. 
An open timber jetty will be constructed across 
the south-east corner of Canada Basin, and in its 
base sluices will be provided by means of which, 
and the existing sluices, the full depth of the basin 
will be maintained. 

Considerable alterations will be made in the 
Canada Dock to amend faults of form originally 
introduced owing to the existence of the Huskisson 
Fort, now dismantled. The dock will be extended 
southwards, the west quay being straightened so 
as to afford a long length of good berthage for large 
ships. On the east side of the dock at its south 
end as extended, a new branch dock, 300 ft. wide, 
will be constructed parallel and similar to the Hus- 
kisson Branch Dock No. 2. The new quays of the 
dock and branch will have sheds 95 ft. wide. The 
new passage from the Canada Dock to the Huskis- 
son Dock will be 80 ft. wide, with a sill laid at a 
level sufficiently low to give an efficient approach 
to the Huskisson Dock. 

The new half-tide dock will occupy the site of 
the Sandon Basin and the Wellington Half-Tide 
Dock. It will have two entrances from the river, 
each 80 ft. wide, and with their sills laid at the 
level of 18 ft. below Old Dock Sill ; which will 
allow of the largest vessels entering or leaving it 
on all tides. A smaller passage with locks will also 
be provided for the use of flats and small craft. The 
dock will be 553 ft. wide and 1150 ft. long, and will 
allow of the largest ships being readily handled in 
it. The present 80-ft. lock entrance to Huskisson 
Dock will be deepened from 6 ft. 6in. below Old 
Dock Sill to the level of the floor of Huskisson 
Dock, viz., 9 ft. below the datum, and the form of 
its invert will be altered to suit vessels of the 
modern form. On the site of the western, or 45-ft. 
Huskisson Lock, will be constructed a new graving 
dock 650 ft. long, and having its sill laid at such a 
level as will allow large vessels to use it at all 
times. 

It is not proposed to alter the depth of the Hus- 
kisson or Sandon Docks, or of those southward of 
the new half-tide dock ; but after the completion 
of that dock they will be impounded over low neap 
tides, and thus formed into a deep-water system, 
the water being maintained at any desired level so 
as to give flotation to the deepest draughted vessels 
in them. This is an extension of the system 
already adopted at other Mersey docks, viz., at the 
Sandon Dock and at the Brunswick-Georges group 
at Liverpool, and at the whole of the Birkenhead 
docks, in which cases it has brought into use for 
deep-draughted vessels some 230 acres of water 
space which formerly could not be used on low 
neap tides by any except light vessels. 

The mode of working this system may be under- 
stood from a description of the Brunswick-Georges 
group. These docks have sills laid at a level of 
about 6 ft. below Old Dock Sill, and consequently 
underordinary circumstances vesselsof deep draught 
could not use them on neap tides. They are, how- 
ever, rendered available for such vessels by the 
following arrangement. During neap tides the 
water in the inner docks, Brunswick, Queen’s, 
Wapping, King’s, Salthouse, Albert, Canning, and 
George’s, is not allowed to fall below such a level as 
may be necessary to float the vessels using them. 
The outer docks, the Brunswick Half-Tide, Coburg, 
Queen’s Half-Tide, and Canning Half-Tide are 
worked to the tide of the day for the service of 
such light draught vessels as can pass over the sills 
and Pluckington Bank ; and they are levelled up 
afterwards to allow of the free passage of vessels 
throughout the system. Any water required to 
make up losses from leakage and lockage, filling of 
graving docks and sluicing, is supplied from the 
river by means of pumps placed at the Coburg pier- 
head for this purpose. Vessels of deep draught re- 
quiring to pass between the river and the group of 
docks referred to, do so by way of Union Dock 
(serving as a lock), and the chain of new docks to 
the Herculaneum river entrances, the sills of which 
are laid at the level of 12 ft. below Old Dock Sill. 
These old docks are thus given an effective depth 
equal to that of the New South Docks, which are as 
deep as any others in the port, having sills laid at 
the level of 12 ft. below Old Dock Sill. The new 
great half-tide dock of the north system will thus 





JAN. 23, 1891.] 


ENGINEERING. 


107 








be worked in the ordinary way to the tide of the 
day. Soon after high water the outer gates will be 
closed, after which the half-tide will be levelled up 
so as to allow of the free passage of vessels through- 
out the system. The level of the bed of the River 
Mersey in the vicinity of the new entrances is to be 
lowered sufficiently to afford a safe approach to 
them. The time asked to complete these works is 
ten years from the passing of the Act, while for 
their construction powers are sought to borrow, on 
the security of the rates for the time being, any 
further sum not exceeding 1,000,000/. 

The progressive spirit of the Clyde Navigation 
Trustees is best exemplified by an expression com- 
mon in Scotland, although not so freely used in 
England, to the effect that ‘‘ their hands are seldom 
out the mortar tub.” Parliament in 1883 sanc- 
tioned the construction of extensive tidal basins 
on the south side of the Clyde, and although the 
trustees delayed construction during the years of 
depression, they have recently pushed on with the 
work with great despatch, Mr. James Deas, the 
trustees’ engineer, carrying out the work under his 
own direction and supervision.* Some idea of the 
capacity of this dock may be formed when it is 
stated that a vessel 850 ft. long might be canted 
in it. The length of the water area of the dock is 
2000 ft., and the extreme width 1100 ft., while the 

_available quayage extends to 3817 lineal yards. 
The sheds, we understand, are to be two stories. 
A new graving dock also forms part of Mr. Deas’ 
scheme, and the construction has lately been 
commenced. The length on floor is to be 950 ft., 
the width at bottom 65 ft., and at top 106 ft., while 
at the entrance the width will be 80 ft., and the 
depth on centre of sill 25 ft. The method of con- 
struction of the new docks is on triune cylinders, 
introduced by Mr. Deas, and fully described as 
already indicated. The trustees have deposited a 
Bill asking powers to alter some of the details of 
the scheme. The more interesting alteration reflects 
a change in the working of the coal traffic at the 
harbours in the kingdom. The 1883 Act gives 
power to construct a high-level railway, the trus- 
tees at that time being of opinion that a high-level 
line was likely to be more serviceable to the dock 
than a line on the lower level, the views being that 
for working the coal traffic much labour would be 
avoided by being able to tip coals into vessels direct 
without the necessity of lifting the wagons by 
crane. Indeed, a deputation to the coal ports in 
1882 found that mode of loading almost universal, 
and recommended it accordingly. Since then, 
however, it had been found that the effect of so 
loading coals was greatly to lessen their value by 
breakage, and now that method is almost univer- 
sally changed to the one in use in Glasgow. An- 
other point isin connection with a road diversion, 
which will have the effect of giving the trustees the 
free use of nearly 3000 yards of ground for quay 
space at the Govan side of the dock, which will be 
very valuable to them, as that part of the quay is 
intended to be used for fitting out new vessels and 
general repairing purposes, and will be largely 
used, it is expected, for laying down machinery, 
&c. There also a 150-ton crane is to be erected. 
In addition to other small matters in connection 
with the dock, the trustees also seek power to cut 
off an awkward bend in the river at a narrow 
point four miles from the Glasgow Harbour, and 
at a point where collisions have not been infre- 
quent. 

At Dover an old scheme has been revived, and 
it is to be hoped that we shall not have a repetition 
of delay joo of promises never to be fulfilled. 
The works which the Harbour Board are about to 
undertake have been contemplated for some time 
past. As long ago as 1882 the Board applied for and 
obtained powers to raise 500,000/., and to impose 
a poll-tax on passengers to meet the outlay. The 
work proposed by the Bill of 1882 was arrested two 
years later by a Treasury minute, in which the 
Government of the day intimated that they in- 
tended to carry out large works themselves. Suc- 
cessive Governments are said to be responsible 
for several delays in this way. The present pro- 
posal is to inclose some 50 or 60 acres of water 
space. The Admiralty pier is to be extended east- 
ward into the sea for a distance of 580 ft., anda 
similar pier is to be run out to the eastward, start- 
ing off close by the Esplanade. This latter pier 
will extend 160 ft. in a south-easterly direction to 
a point 60 ft. south-east of the clock tower. From 
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this point a new pier will be constructed run- 
ning 1650 ft. to the south-east, and thence con- 
tinuing and curving to the west for 1090 ft., termi- 
nating at a point not far from the extended Ad- 
miralty pier. The Bill to be asked for is simply 
an amendment of the powers obtained in 1882. 
Within the space inclosed a large covered water 
station will be constructed with accommodation for 
four or five passenger boats, while a connection 
from the shore will enable the trains to get along- 
side the steamers. Thesum which is now proposed 
to be raised is 300,000/., instead of 500,000/., and 
this amount, itis calculated, can be raised by a pas- 
senger tax of ls. per head, which is 6d. less than 
the tax imposed by the French Government for 
similar purposes. It is stated that if the Govern- 
ment, on the present occasion, show any disposi- 
tion to oppose the carrying out of the works, 
they will be asked to give a definite pledge that 
they will proceed at once with their new harbour 
works, which have been in abeyance for so many 
years. 

The Great Yarmouth Town Council have also 
a Bill in Parliament in connection with their 
improvements. The Fish Wharf there is being 
removed, and on the site a new quay wall of 2100 ft. 
in length is being constructed under Mr. Kinipple 
as consulting engineer, and Mr. Cockrill, borough 
surveyor, upon Mr. Kinipple’s grouted-up con- 
crete block system for under-water work. The 
new quay is founded in 17 ft. 6 in. of water at low 
water, and consists of blocks of concrete piled one 
on top of the other without bond and forming the 
full section of the wall. The blocks are 3 ft. in 
width, and those in the foundation at the counter- 
forts are 10 ft. 6 in. in length, while between the 
counterforts, a distance of 15 ft., the blocks are 
9 ft. in length, and all are 3 ft. 4in. in height. 
There are seven blocks in the height of the wall of 
24 ft. Those between the counterforts gradually 
diminish in length from 9 ft. at the foundation to 
4% ft. at the cope. A shield or frame is provided 
for founding each length of 18 ft. and giving the 
position and level of the foundation blocks under 
water during founding, but its chief use is to form 
a curb of 3 ft. in height to prevent the sand 
running in on to the foundation during the process 
of levelling for founding. Frequently, however, 
the sand works its way down so rapidly as to cause 
considerable delay, as the refilling of the curb re- 
quires considerabletime to clear it out again readyfor 
founding, but all the difficulties in connection with 
founding in running sand are easily overcome by this 
method, and after the blocks are founded and the 
shield is lifted the sand is soon up, and an excellent 
foundation is secured, as proved by the moving of 
the travelling crane of over 40 tons in weight along 
the top of the wall. When the blocks are laid the 
divers caulk the joints and the whole of the bed 
and side joints are grouted up solid with thick 
Portland cement grout. 

Mr. Kinipple has constructed considerable works 
in sheltered and exposed positions during the last 
ten years, and he made some practical experiments 
more than a quarter of a century ago, a description 
of which may be found in his remarks on Mr. 
Grant’s paper on the strength of Portland cement 
(see Minutes Inst. C.E., 1865-6, vol. xxv., p. 125). 
We have in our possession a sample of grout taken 
up from the foundations of the Hermitage Break- 
water, Jersey, after it had passed down a 3$-in. 
pipe through 65 ft. of water, and up through from 
5 ft. to 6 ft. of rubble and shingle. It was taken 
from the surface of the finished levelled bed on 
which the first foundation blocks were laid. It is 
of great strength, and shows no sign of separation 
of the particles of the cement which usually take 
place, as is shown by the amount of putty-like 
material found in concrete deposited in situ by skip 
or otherwise. Mr. Kinipple states that this system 
for safety of execution and economy in doubtful 
foundations cannot be excelled, and from compari- 
son is about half the cost of the method usually 
employed where there is the risk of sand assuming 
its natural slope under water and causing great 
slips to occur at a considerable distance back from 
the coping line. He alludes to the method of driv- 
ing two rows of sheet piles sufficiently well down to 
prevent them from floating away after the material 
within the piles has been dredged down to founda- 
tion level and of afterwards filling up the space 
between the piles to just above low-water mark and 
between frames up to coping level. What with the 
difficulties of driving, keeping the joints between 
the piles cement tight, and endeavouring to make 





sound work of the concrete, double the cost per 
foot run is double that of a quay built on the 
grouted-up block system. Mr. Kinipple, eight 
years ago, resolved to abandon this system, as he 
found that the cost alone for pile driving, form- 
ing frames, &c., per foot run more than equalled 
the cost of a wall constructed on the grouted 
block system. Since the Ist of this month, in 
the severest of winter weather, a length of 
72 ft. of the full section of the wall has been 
completed in sixteen working days, or at the rate 
of Gin. per hour. During the summer months it 
is expected that the wall will proceed at the rate of 
about 6 ft. per day, which includes the removal 
of the present quay, excavating and dredging from 
coping to foundation, including the slope back from 
the coping line, and the advancing of the heavy 
crane as the work proceeds, 

The North British Railway Company propose to 
strengthen their position in Fifeshire by the im- 
provement of the Methil Harbour. They intend to 
construct a wet dock 64 acres in extent, with an 
entrance 50 ft. wide, a quay on either side of the 
entrance, with a breakwater and sea wall, while 
they also intend to deepen the approach channel 
and to deviate their railway line to suit the new 
docks. The Hull Dock Company seek Parlia- 
mentary ratification to a financial agreement with 
the North-Eastern Railway Company, whereby the 
railway company contribute to and guarantee capi- 
talto the Dock Company. There are several other 
evidences of the close association of railways and 
docks. The London and North-Western Railway 
Company desire powers to construct a dock at 
Garston, partly on the company’s land there, and 
partly on the foreshore of the Mersey adjoining 
the old docks there, and to cut a channel for the 
docks. The London and Tilbury Company pro- 
pose the construction of a wharf 280 yards long at 
Thames Haven, adjoining a new wharf lately con- 
structed there. The Channel Bridge and Railway 
Company, Limited, intend to construct two piers or 
breakwaters for the purpose of forming a harbour 
in St. Margaret’s Bay. One breakwater is to be 
505 yards, and the other 586 yards. The Swansea 
and Mumbles Railway and the Mumbles Railway 
and Pier Company propose to amalgamate, and in- 
tend to construct some new railways in connection 
with the Mumbles Harbour Works. The Neath 
Harbour authorities apply for more time to com- 
plete the harbour lock and entrance basin dock and 
the navigable channel there, and for authority to 
dredge and improve the harbour by dredging. 








RADIANT MATTER. 

THE name of Mr. William Crookes is so indis- 
solubly connected with researches into the beha- 
viour of the molecules of attenuated gases that it 
was not surprising he should take this subject as 
the material for his presidential address to the In- 
stitution of Electrical Engineers on Thursday, the 
15th inst. It had the further advantage of being 
novel to a great many of his hearers, a very notable 
merit in an address of this kind. We do not mean 
that the speaker confined himself solely to the 
results of his latest researches, but that the pheno- 
mena with which he dealt had never attracted the 
serious attention of many to whom he was speak- 
ing, because they were so far removed from the 
problems that occupy their lives. It is well that 
the practical man should be occasionally reminded 
that his pursuits do not fill the entire intellectual 
horizon, and that to lay bare the secrets of nature 
is a joy to the philosophical mind quite apart from 
their immediate applicability to the material wel- 
fare of the race. Some day, when the scheme of 
the universe is growing complete, every atom of 
knowledge that has ever been gained will be found 
not only useful, but necessary to fill up the blanks 
and correlate the various sciences. 

Mr. Crookes’s address covered a wide range, and, 
as we have intimated, it dealt in part with matters 
already published by himself and others, concern- 
ing the various phenomena presented when an 
induction spark is made to pass through a gas 
attenuated to various degrees. Its greatest interest 
was centred in that part in which the speaker 
defended his views against those of Dr. Puluj. 
This latter physicist attributes the phenomena 
exhibited in a vacuum tube to mechanically de- 
tached particles of the electrodes, charged with 
negative electricity, and moving progressively in 
straight lines, and not to the radiant matter of the 
residual molecules of the gas. To these particles 
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he gives the name of ‘‘ radiant electrode matter.” 
To disprove this hypothesis and to show that the 
phenomena are independent of the electrodes, Mr. 
Crookes had constructed several new forms of 
tubes. The first had two negative electrodes so 
arranged that the molecules or particles shot out 
from them impinged on the phosphorescent glass of 
the tubes. One of the electrodes was of silver, a vola- 
tile metal under these conditions, and the other of 
aluminium, practically a non-volatile metal. In 
spite of these differences, and of the fact that it is 
known that the silver electrode wastes under 
the spark, there was no perceptible difference in the 
luminosity of the two phosphorescent spots on the 
glass. Ina second tube a concave silver electrode 
had fixed opposite to it a screen pierced with a 
small hole through which a narrow beam of light 
passed on to the glass. The current was kept up 
for many hours until a certain portion of the silver 
electrode had been driven off. It was then found 
that all the silver was deposited in the neigh- 
bourhood of the poles, and that the part of the 
glass which had been phosphorescing under the 
rays, was quite free from it. To render the 
matter still more striking other tubes were made 
without any internal electrodes whatever. In 
place of these the tube was silvered in places out- 
side, the current acting through the body of the 
glass. In such tubes the characteristic dark space 
and stratifications were perfectly produced. Even 
mechanical motion could be produced in them by 
allowing the rays to fall on the vanes of a tiny 
wheel, which rotated in one direction or the other, 
according to the way the current was directed. 
These experiments effectually demonstrated that 
the presence of metallic electrodes within the tube 
was not essential to the production of the various 
phenomena. To show that the glass over the elec- 
trodes did not throw off particles, Mr. Crookes 
made a tube of lead glass phosphorescing blue. Two 
silver electrodes were formed on the outside of the 
globe, which was painted on the inside, beneath the 
negative electrode, with a coat of yttria, which 
phosphoresces a golden yellow. It is argued that 
if particles of this earth were torn off and hurled 
across the globe they would show their distinctive 
colour, while, in reality, the blue light of the glass 
was only to be seen. This experiment seems to go 
far to uphold Mr. Crookes against Dr. Puluj. It 
is quite conceivable that the glass coverings of the 
electrodes might suffer the expulsion of their par- 
ticles as easily as the metal electrodes themselves, 
but it would be extraordinary if the glass were 
projected through the layer of yttria without carry- 
ing with it some of the earth. Of course it yet 
remains to be proved that the infinitely small 
quantity of yttria that could be projected under 
the most favourable circumstances, would show a 
glow, but there is strong reason to suppose that it 
would. 

Another most interesting point that Mr. Crookes 
sought to elucidate was the path followed by 
the molecules after they have been shot away from 
the electrode. As radiant matter is supposed to 
move in approximately straight lines, and in a 
direction almost normal to the surface, the supply 
of gaseous molecules would run short if they did 
not find some means of getting back. To demon- 
strate the course of the stream there was exhibited 
a most beautiful and delicate experiment, which 
evolved the admiration of all who saw it. In the 
middle of a tube was a diaphragm cutting it into 
two parts. This diaphragm was pierced with two 
tiny holes, opposite each of which was a wheel with 
vanes against which molecules passing through the 
aperture must impinge. A convex electrode shot 
narticles of the attenuated gas through one hole 
in the diaphragm, and on to the wheel, putting it 
into rotation. Soon after, the second wheel got 
into rotation, showing that there was a current 
through the second hole in the diaphragm back into 
the part of the tube containirg the electrode, and 
that this current had suflicient energy, after it had 
passed the diaphragm, to move the wheel. This 
tube had been exhausted to a pressure of yg/g9 th 
of a millimetre of —— and at this high ex- 
haustion a stream of molecules issued from the 
lower hole in the diaphragm, whilst at the same 
time a stream of freshly charged molecules was 
forced by the negative pole through the upper hole. 
Mr. Crookes was careful to state that this ultra 
gaseous state of matter was advanced merely as a 
working hypothesis, which might be regarded as a 
necessary help to be retained only so long as it 
proved useful. Such conceptions are a great aid 


in research if they are not held too tenaciously. 
It is quite possible to become more zealous in 
defence of a theory than in the pursuit of trnth. 

The phosphorescence of bodies in a vacuum tube 
varies with the position that is given to them. 
With yttria the point of maximum phosphorescence 
lies onthe margin of the dark space, and decreases 
steadily as the body is moved back towards the 
positive pole. Bodies will, however, exhibit a 
temporary phosphorescence while in actual contact 
with the negative pole. If an aluminium pole be 
painted with phosphorescent yttria and the ex- 
haustion of the tube gradually effected, the pole 
becomes finally phosphorescent as the rarefac- 
tion approaches a pressure of .5 millimetre. As 
the exhaustion proceeds the phosphorescence 
diminishes in intensity, and at the same time con- 
tracts in area, leaving the edges and receding 
towards the centre of the pole. This would seem 
to point to the fact that the discharge takes place 
from the centre of the electrode at high degrees of 
exhaustion. When the negative pole ceases to be 
luminous the positive pole commences to light up, 
increasing in intensity until the tube ceases to con- 
duct. This phenomenon is referred by Mr. Crookes 
to the action of ‘‘ vagrant ” molecules, which having 
been shot away from the negative pole happen to 
come within the influence of the positive pole, and 
being attracted rush violently up to it, exciting the 
phosphorescence of the yttria. To demonstrate 
the presence of these vagrant molecules, the 
speaker employed a very ingenious piece of appa- 
ratus consisting of a U-shaped tube, with a pole 
fused into each end. In each leg of the tube 
there was fixed a mica screen, parallel with 
the axis and covered with phosphorescent powder. 
Molecules sent out from the negative pole exactly 
normal to its surface would move parallel to the 
screen, but if they followed a path at all divergent, as 
they always do, many of them would strike it and 
excite the phosphorescence. To further regulate 
their course a small screen, with a tiny hole in it, 
was placed at right angles to the first, cutting off 
the greater part of the stream of molecules, and 
only allowing those to pass that were nearly 
parallel to the main screen. At an exhaustion of 
.076 millimetre a bright phosphorescent line was 
created on the screen in front of the negative pole, 
while the screen in front of the positive pole 
remained dark. But at a point of exhaustion 
just short of non - conduction (.000076  milli- 
metre) the light became unsteady on the nega- 
tive screen, while the screen in the leg of 
the tube opposite the positive tube began to 
light up. This screen had its directing aperture 
at the end remote from the pole, so that molecules 
which had passed from the negative pole over the 
first screen, and had then turned up the other leg 
of the tube towards the positive pole, were cut off 
unless they were in the centre line of the tube. 
But in spite of this precaution the molecules did 
not follow astraight path up the screen to the pole, 
but diverged to the right and left so much that the 
result was a star of phosphorescence on the screen, 
and not a beam. It was evident that the molecules 
were not moving under a strong directive influence; 
they were wandering idly with no settled purpose ; 
they had been violently hurled away from the 
negative pole, and were surging back from side to 
side, like the waters of the sea the day after a storm. 

Mr. Crookes’s favourite subject, the genesis of the 
elements, came in for a share of his attention, and 
concluded an address very unlike any that had 
preceded it from the presidential chair. Instead of 
dealing with the past, it projected the thoughts of 
the ,hearers forward to the time when clearer 
views will obtain concerning the nature of elec- 
tricity. From its nature it could only be sugges- 
tive and hypothetical, but as the various phenomena 
dealt with were reproduced, the members of the 
Institute could ania them, if they wished, by 
their own theories, or invent new ones for the 
occasion. Doubtless many would hesitate to give 
their full adhesion to the views of the speaker, 
and indeed he did not ask it, but all must have 
admired the wonderful ingenuity with which 
the various problems had been attacked, and the 
beautiful apparatus by which the results were 
shown. 


RAILWAYS IN NEW SOUTH WALES. 

Tue Railway Commissioners appointed two years 
ago to manage the New South Wales railways have 
abundant cause for satisfaction with the result of 











their management, and at the same time the people 





of the colony may congratulate themselves on the 
fact that they have got over the evils and difficul- 
ties attendant on management by politicians, the 
system which obtained formerly. We have on pre- 
vious occasions referred to those evils and difficul- 
ties and reviewed the state of affairs at the begin- 
ning of the new régime (see pages 304 and 519, 
vol. xlviii.), and it is not therefore necessary to enter 
into this matter again, except to state that the 
efforts of the new Commissioners to put the stock 
and track in a satisfactory condition has not been 
commenced much too soon. The rainfall during 
the year ended June 30 last was 108.48in., while 
the average for the fifty previous years was 
59.58 in. A remarkable feature was its continuous 
character, the ground never having a chance to dry 
after one deluge of rain, before another was pouring 
upon it. This phenomenal rainfall, to use the words 
of the Commissioners, has had a most disastrous 
effect upon the lines, which were already in such a 
defective condition as, in consequence of the almost 
entire absence of drainage in many places, and the 
want of proper ballast, the sleepers were practi- 
cally floating in mud. Several serious landslips, 
too, are reported. The extra expenditure incurred 
up to the end of June in connection with the floods 
and slips amounts to over 40,000/., and this excep- 
tional outlay had not all been covered. The 
weather, too, retarded the work of re-ballasting, 
and also re-laying. Quarries for re-ballasting are 
being opened out at various points on the railways. 
During the year the cost of re-laying 44 miles 
15 chains of line was debited against working 
expenses, as compared with 35 miles 10 chains 
in the previous year, and 20 miles 52 chains in 
1888. The traffic, too, was interfered with, and 
had to be conducted with great care, requiring an 
increased staff, and often the trains had to run at 
reduced speeds. 

Notwithstanding these circumstances, tending to 
reduce the net return from the railways, there is 
a gain on two years ago of the interest paid on 
capital of about 4d. per cent., and the Commis- 
sioners may be excused for any tendency to empha- 
sise the success of their own management. There 
has been only a very small addition to the mileage in 
the past three or four years ; but in ten years the 
length has doubled, and is now 2182 miles. Of this, 
however, only 79 is laid with a double line of rails, 
but the report indicates that the duplication work 
is making fair progress. The capital expended is 
304 millions sterling. This capital is raised princi- 
pally on debentures, and over a million sterling on 
these has been paid off. 

The revenue during the year shows a gratifying 
increase, being 2,633,0861., or 338,000/. more than 
two years ago under the old management, while 
eight years ago the total way but 1,701,016/. On 
the figure for last year the increase is 94,6091, 
which is very good considering that in 1888-9 there 
was extra traftic consequent on the Melbourne Exhi- 
bition. But the success of the Commissioners’ 
administration is brought out more distinctly in 
the decrease in working expenses per cent. of earn- 
ings and the consequent increase in profits. This 
will be seen more readily by the percentages of 
expenses and net earnings to gross receipts, and 
these we give in tabular form. The working 
expenses totalled 1,665,835/., showing an increase 
absorbing a third of the increased revenue. In 
other words, while two years ago the net gain 
on only 68 miles less railway and barely three 
millions less capital was 764,5731., it is now 967, 2511., 

















woe 1885. | 1887-8. 1888-9. | 1889-90. 
Milesopen.. oo| > 1788 2114 2171 2182 
Train mileage. . --| 6,638,399 6,689,313 | 7,641,769 | 8,008,826 
Earnings per train-| | 

mile .. ae .-| 78.61d. | 82.34d. 79.72d. 78.90d. 
Working expenses per) | 

train-mile .. eo| 52.72d. 64.91d. 61.34d, 49.91d. 
Net earnings .. --| 25.89d. | 27.43d. | 28.88d. | 28.99d. 
Percentage of working | 

expensestoearnings, 67.06 | 66.69 64.39 63.26 
Interest on capital per 

cent. .. se .-| 3.870 2.852 8.144 8.176 
Total cost of construc-, | 

tion per mile open 

for traffic .. coil | 18,1140, | 18,7442. | 14,0030. 
Earnings permileopen, | 1,1221. 1,1920. 1,209/, 








or 3.47 per cent. on the total debenture capital 
now outstanding, or 3.176 per cent. on original 
debenture stock, against 2.852 per cent. two 
years ago. In 1885 the net earnings per train- 
mile were 25.89d., last year they were 28.99d. 
Notwithstanding floods and other extraordinary 
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expenditure, the net return to the Treasury for 
railways has been increased by 202,6781. on the 
sum paid two yearsago. The figures on previous 
page are interesting for the sake of comparison : 
Although the conditions are very different in 
many countries it may not be uninteresting to 
show some results of traffic working in different 
countries. 




















— | Britain. India.* | N.S. W. Ma wag Germ’ny 
Receiptsper train mile! 58.37d.| 80d. | 78.90d.| 67.94. | — 
Expenditure per train} 

mile .. we --| 80, 40d. | 49.91d. | 46.7d. _ 
Net earnings per train) 
mile .. < ++| 27.83d.| 35d. | 28.98d. | 21.2d, | 36.54. 
Percentage of working 
expenses to gross) 
receipts... «-| 62 50.64 | 63.26 | 67.90 | 53,11 
Profit on capital, per 
cent. .. ee oe} 4.93 | 3.176 4.20 -- 
j 
* On current exchange. +t From Poor’s Manual. Others are 


from Government Blue Books. 


Considering that the receipts per British train- 
mile are very low—which may indicate that the 
trains are more frequent, and, therefore, less heavily 
freighted, the net return is good. One reason for 
the low proportion of expenses, tov, is doubtless 
the substantial work of the permanent way. 

We may preface our remarks on the volume of 
traffic by stating that at the beginning of the 
year a reduction of 10 per cent. was made on all 
agricultural rates, and that from February to 
August, when the pressure upon rolling stock is 
not so great as at other times, a further reduction 
of 10 per cent. is brought into operation, making a 
reduction of 20 per cent. during the period most 
advantageous to the farmers. The agricultural 
rates are now lower than in any of the other Aus- 
tralian colonies. In many other instances, notably 
in low-class ores and cokes, reductions have been 
made, ' 

The number of passenger journeys, and of tons 
of goods carried, show a steady increase, the gain on 
two years ago in the former case being 12.60 per 
cent. and in the latter about 11° per cent., while on 
live stock the addition is 59 per cent. For the sake 
of comparison it may be mentioned that the increase 
on train mileage is 19.8 per cent. The exact figures 
are as follows ; 





1888. | 1889. 
16,086,223 
5.79 


1890. 





Number of passenger journeys .. ~~ 


17,071,945 
Average distance travelled, miles} 5. 5.73 





ayment r passenger 
tw. sl. eee | ee ome 
Goods tonnage td os ..| 8,331,671 | 3,378,305 | 3,680,718 
Live stock tonnage ee --| 68,101 107,534 108,232 
Locomotives. . - Pe re | 428 429 439 
Passenger rolling stock .. 1,089 1,085 1,064 
Goods ss a 8,833 9,060 9,304 











During the year thirty-six first and ten second- 
class four-wheeled carriages, having accommodation 
for 1048 passengers, were replaced by nine first and 
nine second-class and six lavatory American bogie 
carriages, having a carrying capacity of 1272. The 
number shows a reduction, but this is probably due 
to the large number of vehicles waiting repairs. 
Since July 1 this year there have been added six 
lavatory first-class carriages, ten second-class (46 ft.) 
carriages, three first and three second - class 
American cars for suburban working, and colonial 
makers have orders for 110 carriages, 456 goods 
wagons and vans, and 500 coal hopper wagons. 
Messrs. Diibs and Co., Glasgow, are constructing 
twenty-fivelocomotives, and Messrs. Beyer, Peacock, 
and Co., Manchester, have orders for 27 locomotives. 
The proposal to establish locomotive works in the 
colony, about which we gave full details in a pre- 
vious article (ENGINEERING, vol. xlix., page 684) 
will, the Commissioners trust, create an entirely 
new industry and give employment to a large 
number of skilled workmen. Before departing from 
the subject of stock it may be mentioned that one 
of the locomotives ran during the year 48,414 miles, 
whilst the highest distance travelled by one engine 
in the previous year was 46,592. Five travelled 
more than 40,000 miles; 36 more than 35,000; 
85 more than 30,000 ; 113 more than 25,000. These 
figures show increases. 

There are employed on the railways 11,827 per- 
sons, an increase of about 1700 on the two previous 
years. The condition of the staff has been mate- 
rially improved in various ways, the value of 
advances of pay and concessions granted since the 
Commissioners took office, amounting to over 
70,0001. Men’s wages have been increased from 


6s. to 6s. 6d., with a further increase of 6d. at June 
next, and several other branches proportionately. 
Engine and firemen’s hours have been reduced 
from 55 to 54 hours per week, and many other 
grants on similar lines have been made. An insti- 
tute for the staff—lecture hall, capable of accommo- 
dating 550 persons, class rooms, reading room, 
library, &c.-——is being erected at Redfern, and will 
be supplied with 3000 volumes. The Government, 
too, have promised to introduce into Parliament a 
scheme for establishing provident and pension 
funds for the whole of the weekly staff, and the 
Commissioners who have formulated the scheme 
hope to get power to contribute out of the railway 
revenue. The question of establishing a convales- 
cent home for the staff is also under consideration, 
and, to assist the movement, the Government has 
granted 19 acres of land in the Field of Mars. Such 
an enumeration of concessions is almost sufficient 
to bring a sigh for the adoption of State ownership 
of railways in all countries. 

During the years under review there were about 
150 accidents, but the great majority of these were 
trivial, and a large proportion were to railway ser- 
vants, acting with a want of caution. Six people 
were killed by causes beyond their control, includ- 
ing four passengers in a collision; while in fourteen 
other fatalities-—all railway servants—-the cause was 
carelessness. 





NOTES. 
PassENGER FARES IN Europe. 
THE Table given below was compiled for the 
French Chamber of Deputies to show the compara- 
tive passenger fares in the different countries of 


Europe. The figures in pence per mile are as 
follows : 
First Second Third Fourth 
‘irst econ Shir ‘ourth 
Conntey. Class. Class. Class. Class. 
France... 2.0 15 1.1 
England 2.05 1.55 1.0 
Belgium 1.55 12 0.8 
Holland 1.7 1.35 0.85 
Germany 1.6 1.2 0.80 0.40 
Hungary 85 1.2 0.8 0.40 
Switzerland ... pM 1.2 0.85 
Italy ... 18 1.25 0.8 
Spain ... 2.1 1.6 1.0 
Russia... 2.4 1.75 0.9 


Such are the average fares actually charged, but 
no account is taken of the difference in the accom- 
modation afforded. Though England is one of the 
countries with the highest fares, its passengers 
probably get more for their money than elsewhere, 
as on all our good lines third-class passengers are 
carried on the fast expresses, and the number of 
fast trains per day is on most of our lines greater 
than in any country in the world, whilst the speed 
is also higher. In the matter of speed and ac- 
commodation the French railways probably come 
second amongst the European States, whilst in 
Russia and Spain the high fares are accompanied by 
disgracefully slow speeds and bad accommodation. 
In India, where slow speeds are also the rule, the 
fares are remarkably low, as little as }d. per mile 
in some cases, so that natives who would otherwise 
be unable to afford the luxury of travel are carried 
in very large numbers, and as the trains are very 
heavy, this class of passenger traffic is found pro- 
fitable there. 


THe STEFANITE ALUMINIUM PROCESS. 

The Stefanite aluminium process aims at intro- 
ducing aluminium into iron, either in the blast 
furnace, the cupola, or the puddling furnace. Dur- 
ing the process of manufacture the liberation of 
the aluminium from its ores goes on concurrently 
with the manufacture or melting of the iron, 
the newly formed metal being instantly alloyed 
with the iron. It is well known that a minute per- 
centage of aluminium has the effect of lowering 
the melting point of iron and steel, rendering it 
extremely fluid, so that it can be run with great 
facility, without blow-holes. The cost of the 
process has hitherto rendered its adoption 
very slow, in spite of the great economies 
which have been effected by the various electric and 
electrolytic processes for the production of alu- 
minium. It is with the intention of reducing this 
cost that the Stefanite process is being introduced. 
It is not in actual operation in this country, the 
trials which have already been made having been 
conducted in Germany. As communicated to us 
the method of operation consists in the addition to 
the iron ore in the blast furnace, or to the pig in 





the cupola, of emery and alum, either in powder 





or made up into briquettes. It is stated that the 
reaction of the alum on the emery gives rise to 
vapours of metallic aluminium, which instantly 
alloy themselves with the iron, imparting to it the 
improved qualities which have hitherto been gained 
by the addition of aluminium or ferro-aluminium 
in the ladle or the crucible. The subsequent blow- 
ing does not volatilise the aluminium which de- 
scends with the iron. When the materials are 
added in the puddling furnace the bars, we are 
informed, can be hardened and tempered like steel, 
while their tensile strength is increased. The 
invention is in the hands of Mr. Thompson Free- 
man, of 2, Victoria Mansions, Westminster. 


STEEL ARMOUR. 

At a meeting of the Royal United Service Insti- 
tution held last week, Mr. Charles Weston Smith 
read a paper on ‘ Steel, as applied to Armour 
Plates,” in the course of which he described a 
method by which he proposes to make a steel plate 
having the advantages of ordinary compound 
armour, combined with those of steel plates. The 
author recognises that ‘‘ wholly steel armour 
plates are already in the field, and have had a 
tolerably successful campaign ;” but, by the system 
he proposes to introduce, he seeks to improve the 
effectiveness of the plates by ‘‘ graduation of con- 
stitution.” The manner in which Mr. Smith pro- 
poses to accomplish this is ‘‘ by casting, varying, 
and sequentiated tempers of steel simultaneously 
into one ingot mould, so constructed in subdivisions 
that the varying tempers shall be preserved, each 
in its integrity, while yet each shall so combine 
with the other as to form a perfectly graduated 
whole, the rolled steel partition plates which sub- 
divide the mould constituting by their previously 
determined qualities intermediary tempers in the 
final graduated steel armour-plate ingot.” The 
following is the arrangement that Mr. Smith re- 
commends: A very soft back section of the lowest 
possible tenacity, containing 0.08 per cent. carbon 
or less. Next to this comes the first partition plate, 
containing about 0.2 per cent. of carbon. Next is 
a mid-section of from 0.25 per cent. to 0.35 per 
cent. of carbon. The second partition plate would 
contain about 0.4 per cent. of carbon. Lastly, the 
hard face section would have from 0.5 percent. to 
0.65 per cent. of carbon. All these would be 
blended to constitute one perfectly indivisible 
whole. Mr. Smith’s proposal is by no means new, 
but as he is a steelmaker he has exceptional 
facilities for carrying out his plans. Until he does 
so his suggestions can hardly be considered of great 
importance. 


THE Propos—eD WATERWAY FROM SHEFFIELD 
TO THE SEA. 

The Bill to authorise the construction of a water- 
way to give Sheffield connection with the sea has 
passed the Examiner as complying with the stand- 
ing orders of Parliament, and the scheme will 
therefore pass forward to its remaining stages. The 
idea embodied in the Bill is not new, and formerly 
there was difference of opinion as to the route. 
At one time it was proposed to secure a waterway 
between Sheffield and the coast by purchasing and 
improving the South Yorkshire Canal, the property 
of the Manchester, Sheffield, and Lincolnshire 
Railway Company. This canal passes to Keadly, 
and from thence vid the rivers Trent and Humber 
to the coast. Keadby Harbour, under this scheme, 
would need to have been considerably extended, 
and the two rivers would require to have been 
dredged to a greater depth. It has, therefore, been 
decided to construct a waterway 5} miles long from 
the South Yorkshire Canal to the Aire and Calder 
Navigation, the new channel joining the latter 
about seven miles from Goole, so that by the River 
Ouse the manufactures of Shefiield, Rotherham, and 
other industrial centres in South Yorkshire will pass 
tothe seainaddition to those of Leeds, Wakefield, &c. 
and adjacent district. The soil along the route of 
the new waterway is clayey, and the levels are good. 
The Rivers Don and Went require to be crossed. 
In the former case the aqueduct will be at the junc- 
tion of the new canal with the South Yorkshire 
waterway. It will be placed 8 ft. above the river 
bed. Only one lock will be required in the new 
canal, the difference of level to be overcome being 
about 4 ft. The lock will be constructed near to 
the junction with the Aireand Calder. Seven roads 
cross the route, and the traffic, mainly agricultural, 
will be provided for by swing bridges, which are 
preferable in such a flat district to elevated bridges, 
owing to the steep gradients which the latter would 
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involve. The new canal will be 10 ft. in depth— 
giving a slightly greater draught than the Aire and 
Calder Navigation, and it will have a width of 75 ft. 
By Goole the distance from Sheffield will be 45 
miles, and on the route, within a quarter of a mile 
of the banks, there are twenty-five collieries and 
ten iron works. The scheme is being promoted 
under the direction of Mr. W. H. Bartholomew, 
engineer and manager of the Aire and Calder Navi- 
gation, with whom has been associated for the pur- 
,08es of the survey and plans Mr. W. H. Wheeler, 

-Inst.C.E. It is hoped that, should the scheme 
receive Parliamentary sanction, the work will be 
completed in two years. 


ImporTANT ENACTMENT REGARDING COLLISIONS 
AT SEA. 

A Bill has been passed by the United States 
Congress making it penal for any ship to ‘‘ clear 
out” after a collision, without reporting itself to the 
other vessel, and standing by to render assistance 
if required. Sailors, and we use the word in its 
most comprehensive sense, have ever been regarded 
with admiration for their pluck under all circum- 
stances, and particularly for their acts of bravery 
directed towards the saving of the lives of their 
comrades in a less fortunate ship after a collision ; 
and this being so it seems remarkable that such a 
Bill has been passed, and still more so that its 
necessity should be admitted on all sides. The 
enactment, of course, onlyapplies to American ships, 
but the need of such a law in this country is quite 
as great as in any country. When a collision takes 
place in the darkness of night or ina fog, the offend- 
ing ship, or the one in the aggressive, coming off 
rather better than the other, sometimes, although not 
frequently, ‘“‘skulks” off, the temptation being great, 
because the absence of identity saves damages as 
well as the probability of a suspension by the 
Board of Trade of the oflicer’s certificate. Of 
course there is always the possibility of a member 
of the crew disclosing the facts. In the case of pas- 
senger steamers it is never tried. We have a 
higher opinion of the officers of our merchantmen 
than to suggest that the cause is. the impossibility 
of secrecy. If there was the likelihood of the 
officer being punished criminally he might be less 
inclined to consider the item of damage, which 
would have to be met by the owner. Under the 
new law, if the officer fails to render assistance or 
to afford evidence and information sufficient for 
identification, he is not only liable to a penalty of 
2001., or of imprisonment for a term not exceed- 
ing two years, but his vessel will be held respon- 
sible for the collision, and may be seized and pro- 
ceeded against by process in any district court in 
the United States by any person. An important 
provision, which would certainly lead to disclosure 
of facts, is that one half of the sum recovered is to 
be payable to the informer and the other half to 
the United States. The captain of the vessel must 
stay by the other vessel until he has ascertained 
that she has no need of further assistance, and to 
render to the other vessel, her master, crew, and 
passengers (if any) such assistance as may be prac- 
ticable and as may be necessary in order to save 
them from any danger caused by the collision, and 
also to give to the master or person in charge of 
the other vessel, the name of his own vessel and 
her port of registry, or the port or place to which 
she belongs, and also the name of the ports and 
places from which and to which she is bound. This 
is only to be done ‘‘ if and so far as he can do so, 
without serious danger to his own vessel, crew and 
passengers, if any.” 








THE COST OF DEFENCE. 
To tur Epiror oF ENGINEERING. 

Sr1r,—In your article in the issue of January 9, on the 
“Cost of Defence,” the expensiveness of the British 
Army is attributed partly to the high pay of the ofticers, 
who, it is stated, receive ‘twice as much as the German 
officer, who gets more than the French.” The following 
Table extracted from the Royal Warrant for Pay and the 
Armed Strength of France and Germany, shows that this 
statement, though only too often made, is far from being 
true. The ratesare per annum: 


Pay of Infantry Officers (living in Barracks). 








| | " + : Second 

— | major. | Fest, | Second imtLion, tien. 
I an F Par ae “| tenant. 

£s.4.':2 «42/8 2d.if ad £8. 

England ../262 311 218 611]. 12511 6/ 98 4 
Germany ..|306 12 0 21612 0/14412 0 70 0 0' 61 0 
France ....| 205 141 2 0/12912 0 9718 0 95 0 





The British pay includes fuel and light allowance, the 
German ‘‘servis” for officers in barracks and the supple- 
mentary allowance issued since 1873. 

The pensions allowed are not widely differen‘, a field 
officer after twenty years’ service receives : 


£ 
England ... xe ee 120 a year 
Germany... ae a cee ay 136, 
France 78 


It should be noted in comparing the rates of pay, that 
foreign officers are not liable to long tours of service 
abroad or to frequent changes of station, that they wear 
an inexpensive uniform, and that the cost of living on 
the Continent is considerably less than in England. 

Yours stuns. — 





OUR NAVAL ARMAMENTS. 
To THE EDITOR OF ENGINEERING. 

Srr,—The condition of our naval armaments, composed 
principally of monster target weapons and small-bore 
quick-firing artillery, often mounted as you, Sir, have 
pointed out in ENGINEERING, so as to damage the decks of 
the ships on which they are placed, is so much below what 
the inventive genius of our people, and especially of the 
workers in iron and steel could easily raise it to, that I 
venture to ask the aid of your powerful pen to sweep 
away the obstructive arts of what has been termed ‘the 
gun ring,” which has so long managed to exclude improve- 
ments not emanating from their own circle; although 
they have not unfrequently appropriated portions of out- 
side inventions, and missapplied them with the view 
apparently of concealing their true origin. This course 
has unfortunately for the progress of our armaments and 
for our credit as the leading nation in warlike manufac- 
tures, led to the guns and other war material of the 
German firm of Krupp being preferred to our own; 
and even many of our own special engineering tools 
are now made in other countries, so that we are fast 
mee | our old prestige of being the best mechanics in the 
world. 

As regards the ordnance with which our ships are 
armed, and upon which the strength of our Navy is so 
dependent, the suicidal policy that has been long allowed 
to prevail, has placed us in a worse state comparatively 
than we were in on discarding the finely-grooved guns 
from our ships, after having expended upwards of 
2,500,000/. upon them. 

The alarm of a war with France doubtless quickened 
the landing of these inefficient guns (which had been 
adopted with such absurd jubilation, and had been 
foolishly affirmed to have greatly increased our national 
prestige) and led to the ordering of thousands of bottle- 
shaped castings, of which the neck, representing the 
breech end, was to be hooped. Happily this alarm passed 
away or our ships would have been probably supplied 
with a large number of these cuebied pieces ; which 
on being tried at Shoeburyness burst frightfully into 
numerous fragments after a few rounds. 

The contract which had been so hastily made was there- 
fore rescinded after about one hundred castings had been 
delivered, the manufacturer, who simply copied the 
pattern sent him, being duly hanes 4 

These costly blunders, which are well known to foreign 
governments, have tended to retard and obscure our 

enuine inventions, but it is due to the late Alexander 

Tolley, of the United States—the talented author of ‘‘ Ord- 
nance and Armour” and other well-known works—who 
was a great lover of England, to mention, that he clearly 
peerage out to us the error that was then about to be made, 

y the adoption of the gaining twist of rifling and weak 
studded po. song naman of choosing the far better 
system of uniform rifling and strong projectiles rotated by 
flanges, which formed buttresses to the walls of their 
shells. Gun failures became very frequent soon after the 
adoption of this faulty so-called ‘‘ Woolwich system,” 
which other nations for a time accepted, believing it to 
have been proved the best on a fair trial, and being 
unaware that this arrangement was built up on a crude 
French plan, with portions appropriated from the better 
systems of those who had engaged in the rifled gun con- 
test on the faith of the War Office invitation. 

In consequence, however, of the increasingly numerous 
cases of fracture, the able superintendent of the Royal 
Arsenal Laboratory, Colonel Milward, R.A., privately 
requested advice as to the best means of remedying the 
grave defects of this ‘‘ Woolwich” system, and wished to 
know whether projectiles could not be advantageously 
cast with short iron rotating bearings, so as to remedy the 
unsteadiness of movement in the bore and the consequent 
destruction caused by the projectiles breaking up through 
their stud holes and badly damaging their guns. 

The recommendation of Mr. Ho ley respecting “long 
bearings and self-centring of projectiles in uniformly 
rifled guns” was pointed out as the only means of pre- 
venting this destruction, but the plan was rejected by 
Colonel Milward as being an impossible change ; for the 
United States Committee had strongly advised the 
adoption of an increasing spiral of rifling on account of 
its **simplicity,” and from affording ‘‘ the advantage of a 
short bearing on two points.” Vide official report. 

On the introduction of breechloading the much-praised 
increasing twist was adopted for the breech end of the 
guns, and the uniform rifling for their muzzle ends, the 
even spiral being added, as the Textbook of Gunnery 
states, ‘‘for the purpose of imparting steadiness to the 
projectiles before leaving the muzzle” of their guns. 

The uniform portion of the rifle grooves, has in succes- 
sive weapons been gradually increased in length until 
more than half the bore of the new 29-ton guns has been 





thus rifled; and this — by so greatly shortening the 
distance left for giving the full amount of spin at the end 


of the apr: | twist, has proportionately increased the 
sharpness of the projectile’s whirl up, and consequently, 
also, the enormous friction sustained by the guns after 
these have wedged themselves through the neck of the shot 
chamber, and thus squeezed out their rotating projec- 
tions. 

The strong copper bands which had held the projectiles 
fast by the heels until forced away by the highly increased 
powder pressure, and then driven along the varying curves 
of thenumerous groovesof rifling, left re front half of these 
espace unsupported, and rubbing violently along the 

re until their exit at the muzzle of the guns. The 
result of this unmechanical system is that our large guns 
and shells are untrustworthy ; that the means for working 
them are unreliable, and waste a large quantity of what 
may be termed the life-blood of our ships, ‘‘the coal,” 
and that far too massive armour has been piled up to 
protect delicate hydraulic gun machinery, which despite 
every care is constantly breaking down. 

The mountings of these and our other guns have now 
become so neat and slight, that they do not sufficiently 
absorb the shock of recoil on the discharge of the guns, 
and it is consequently thrown upon the structure and 
decks of our ships; these shocks, together with the strains 
caused by heavy rolling and by the blows of the waves, 
have produced such very serious effect that a telegram 
from Portsmouth to the Western Morning News, of the 
17th inst., states that ‘‘The hulls of all these ships of the 
Admiral class are not strong enough to sustain the weight 
of the armour and guns they carry ;” and that the Howe’s 
“defects below water are so serious that it is not likely 
she will be ready for service until the present cruise, or 
the next, of the Channel Fleet is over.” 

Trusting that your facile and powerful pen may be 
used to stimulate the much needed improvement in our 
naval armaments, which instead of being composed of 
dangerously over-heavy guns and very long field pieces, 
should be quickly changed to hand-worked ordnance with 
short quick-firing naval guns capable of discharging large 
shells filled with high explosives, such as our English 

reparation of tonite, so long and safely, as well as 

argely, used by the Trinity Board and by the mercantile 
marine for —s- 
am, Sir, your obedient servant, 
A PRAcTICAL GUNNER. 





MARINE ENGINEERING IN THE NAVY. 
To THE Eprror OF ENGINEERING. 

S1r,—In your valuable paper of December 12, I see a 
letter signed ‘‘Quien Sabe” about marine engineering in 
the Navy. 

Unfortunately it seems only too true what he states 
about the constant breaking down of new machinery and 
ships for the English Navy. But when he asks who is 
responsible for all these failures that have occurred on 
trial trips, for all that curious, complicated and dan- 
gerous arrangements, the structual weakness of the 
modern machinery, those blunders of design and faults 
of construction, | peer think that the answer is not so 
difficult to be found. 

It isa very easy way to put all fault on the Admiralty, 
but surely nobody can complain that the Admiralty did 
not give him from the first beginning all necessary infor- 
mation about what was wanted, showed him the space 
where the machinery had to be put in, stated the weights 
and the Payal expected, &c. 

Why did the marine engineers of the country take the 
work in hand if they could not comply with the require- 
ments clearly stated to them beforehand? Why did the 
shipbuilders and engineers accept conditions or even 
offer them themselves to the Admiralty if they were not 
able to fulfil them? : 

Surely they were all quite free to refuse, but when you 
once undertake to do a job it seems an awful testimonrum 
paupertatis to cry afterward when you find out the diffi- 
culties and say it cannot be done. Surely in this way no 
improvement will ever be effected. 

ook calmly and without prejudice at some of the 
modern marine engines and_ boiler designs, published 
from time to time in yours and other technical periodicals, 
and say if that machinery must not break down, if in any 
way pressed a little hardly. Some arrangements show a 
great lack of right calculation and sound constructive 
abilities. 

Why are some firms which stand out prominently able 
to comply with all requirements? Why with them is all 
going right, while with others all is going wrong? Why 
do their engines and boilers, working under the same con- 
straint of room and weight, successfully stand all the 
strain brought upon them? Well, it is just the little 
difference between able and unable, between good and 
bad design and construction, which makes the difference. 
A man who has been accustomed to build after some 
old-fashioned, well-known, and heavy pattern of mill, 
or perhaps of marine, engine for freight steamers and 
tug-boats, is not able at once to construct some light and 
powerful marine engine for a modern man-of-war, where 
every condition of working, every pound of weight has 
carefully and thoughtfully to be considered. 

It is not only the right, but the duty of every good 
engineer to stand to his opinion, not to accept and to 
build everything proposed to him. Naval officers some- 
times propose very curious things ; but the engineer ought 
to go by his own standard and staunchly refuse to build 
anything not agreeing with his experience and not 
coming within the limits of his ability and knowledge. 
He ought to know the limits of his knowledge and ability, 
and if he does not he must bear the consequences. k 
at those few successful torpedo boat builders in England 
and abroad, those light and strong machinery builders 
par excellence, see how they have struggled, how hard 





they have been working for years to achieve success, how 
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they have made a study of every detail, and then ask 
why all other people cannot do the same. 

he Admiralty was pressed hard to give contracts all 
over the country, they had to follow politics rather more 
than engineering abilities and experience, in distributing 
their work. Well, the bad consequences have followed, 
who is to blame? 

It is true a lot of unnecessary weight is still thrown on 
board of modern ships by old-fashioned heavy fittings, 
which could, with much more advantage, be applied in 
the machinery ; but surely this is only a passing negli- 
owe which soon could be remedied if any pressure was 

rought to bear in this respect on the officials responsible 
for such blunders. 

Nobody really conversant with the question can deny 
that within the limits allowed by the Admiralty almost 
always some very successful job can be constructed. 

It is not the system of forced draught which ruins the 
boilers and makes the engines break down, but it is the 
inability justly to apply this arrangement which causes 
the mischief. 

It seems a pity that the Admiralty, only to get out of 
this calamity, has given orders to accept the ships and 
engines without a forced draught trial; not only do 
they throw hereby, justly or unjustly, a terrible blame on 
all concerned, but it almost makes the, impression that 
the Admiralty was in principle opposed to the system of 
artificial draught for marine boilers. I cannot believe 
this to be true. I for one look on artificial draught if pro- 
perly applied as one of the greatest steps forward taken 

y recent marine engineering. Only by its aid are you 
able to adjust and to regulate properly and exactly your 
air supply during all conditions of working of the boilers, 
and without this principal condition all further improve- 
ment in boiler construction will be nil. 

I am, Sir, yours truly, 
R. A. Ziese. 

St. Petersburg, December 20, 1890. 





THE VALUE OF ENGINEERS IN THE 
ROYAL NAVY. 
To THE Eprror OF ENGINEERING. 

Sir,—I trust that you will allow the correspondence 
started by ‘‘R. N.” on the above subject to continue for 
some weeks, as it is undoubtedly time that the position 
of engineers in the Navy was improved. This can only 
be achieved by showing through the press that public 
opinion is on their side. 

My object in writing this is to point out that ‘“R. N.” 
did not give all the information that has transpired with 
reference to the recent examination for fifteen engineers 
for the Navy. He writes, ‘‘The examination ultimately 
provided five candidates for these fifteen vacancies.” As 
a matter of fact, I believe, only three satisfied the ex- 
aminers, and one of these three upon receiving detailed 
particulars of duties, &c., declined to enter the Navy. 

There could not have been a more satisfactory answer 
(from the engineers’ point of view) to the official state- 
ments of “‘an unlimited supply of engineers at the present 
rates of pay.” 

The fact is, that it matters not in what way the subject 
is thrashed out, one cannot find any reason for the 
engineers’ present position than that the executive 
officers have the upper hand, and they use, and intend 
to use, every endeavour to prevent the engineers im- 
proving that position in case they show that they (the 
engineers) have become a more important class than the 
executive, 

Iam, Sir, your obedient servant, 
B. A. W. 


January 17, 1891. 





To THE EpIToR oF ENGINEERING. 

Sir,—Perhaps the following may serve to still further 
illustrate the value set upon engineering experience and 
qualifications in the Royal Navy, which was referred to 
by your correspondent ‘‘R. N.” in his letter to you last 
week on the above subject. 

The number of engineer officers on the active list of the 
Royal Navy has been allowed to fall dangerously below 
the requirements of the fleet. At the time it was decided 
to increase the number of ships no steps were taken to 
enter and train a sufficient number of young engineer 
officers ; the authorities are now at their wits’ end where 
to get engineers; this is how they expect to tide over 
the difficulty; not having stimulated the entry, they 
must stop the exit. Without any previous intimation 
it has been announced to the senior engineer officers 
of the fleet, who having reached the age and com- 
pleted the necessary term of service fixed by the 
Queen’s regulations to entitle them to receive the 
maximum retiring allowance of their rank have applied 
to retire—that voluntary retirement is suspended tor the 
present. The maximum full pay of a fleet engineer 
exceeds his maximum retiring allowance by 1/. 10s. per 
year, or lessthan 1d. per day. The fleet engineers who 
are not allowed to retire will now be companed to con- 
tinue serving for the difference between their full pay 
and the retirement which they have already earned, by 
completing thirty years’ service in the Royal Navy. Thus 
a sum of less than 1d. a day is the value in the Royal 
Navy of thirty years’ experience and service in the engi- 
neer department. It is possible that the Lascar referred 
to by a distinguished naval executive officer some time ago, 
and quoted last week by your correspondent, would put his 
bottle of oil back into fA sleeve and pull no more levers 
until at least he was granted a whole penny per day. 
The engineer officers are now confronted with another 
anomaly, they cannot be spared out of the service and 
they are not apparently considered of any value in it. 
They would gladly surrender the fractional part of a 





penny per day, which is the present estimate of their 

value, in order to retire from a service which has been 

full of painful experience to them as engineers, and which 

has only lately begun to wonder how it would go on 
without them. 
Tam, Sir, yours faithfully, 

January 17, 1891. E. O. 





WATER GAS. 
To THE EprToR OF ENGINEERING. 
Str,—Mr. F. E. Ross (see page 13 ante) is unable to see 
how 3000 cubic feet of water gas could conveniently be 
applied to the raising of steam and heating of air for each 
1000 cubic feet of pure water gas. 

I may mention that Mr. Ross first used the figures 3000 
and 1000 to express the relative proportions of producer 
gas and water gas, and he thereby implies the use of cold 
blast in blowing the producers hot. For the generation of 
1000 cubic feet of water gas a certain amount of heat must 
be introduced into the producer, and if the blast be highly 
heated the weight of blast necessary is proportionately 
reduced. Less blast being used, the proportion of pro- 
ducer gas is also reduced. Modern water gas producers 
working with cold blast use 0.9 kilo. of coal in making 
lcubic metre of pure water gas and 3 cubic metres of 
producer gas. In cases where the fuel is blown hot with 
hot blast 0.6 kilo. of coal is used to produce 1 cubic metre 
of water gas and about 1.60 cubic metres of producer gas. 
The volume of gas mentioned is calculated to a tempera- 
ture of 0 deg. Cent., and 760 millimetres mercury. 

The assumption in Mr. Ross’s third paragraph “‘ that 
three volumes of producer gas are burned to make steam 
and heat the air for the production of one volume of water 
gas,” is consequently not warranted, because such work- 
ing is not to be expected, and I think I may go so far as 
to say thatit would be hardly possible for such conditions 
to arise without being intentionally created. 

This discussion originated upon the probability or 
otherwise of the introduction into Pittsburg on a large 
scale, either of water gas or producer gas, as a substitute 
for natural gas, and f observe with pleasure that Mr. 
Ross does not differ from my opinion that it is much 
cheaper to convey pure water gas a long distance than 
to convey producer gas. 

The question then arises as to which of the two gases 
is cheaper in utilisation. In the case of Pittsburg there 
is no doubt that both gases would reach the place of con- 
sumption quite cold, and before utilising either gas in 
melting or heating it would be first necessary to heat it 
to a certain temperature. Taking the temperature re- 
quired as 1000 deg. Cent. in both cases, how much 
does it cost to heat a certain weight of each gas contain- 
ing 1000 French calories to that temperature? On an 
average the weight of one cubic metre of producer gas 
having a caloritic effect of 1000 calories is 1.2 kilos. One 
cubic metre of water gas contains 3000 calories, and 
weighs 0.69 kilo., therefore the weight of .33 cubic 
metre, representing 1000 calories, is 0.23 kilo. To heat 
the cubic metre of producer gas to 1000 deg. Cent. it is 
necessary to consume 288 out of the 1000 calories. To 
heat to the same temperature the quantity of water gas 
containing the same calorific intensity, 103 calories are 
required, asaving of 185 calories in using water gas, as 
compared with producer gas. ; 

Besides, there is the fact that water gas can be intro- 
duced quite cold direct into the furnace, whereas producer 
gas must first be introduced into big gas regenerators 
(involving great loss of heat by radiation and waste 
gases), and in addition also to the saving of 184 per 
cent. of calorific heat, there are other distinct advantages 
in favour of water gas. 

The quantity of air required in practice for the com- 
plete conversion of water gas approximates very nearly to 
the theoretical figures, but in the case of producer gas the 
quantity of air required in practical work is very much in 
excess of the theoretical requirements. This larger excess 
involves a loss of heat, and in consequence a larger con- 
sumption of gas. It is therefore clearly wrong to base 
calculations upon an assumed necessity for the same 
amount of calorific power in both cases. ; : 

Without entering at greater length into theoretical dis- 
cussion, I should like to put before you some practical 
results. It is found in practice that to make in a 6-ton 
furnace 1 ton of ingots, 450 cubic metres of pure water 
gas are required ; when using producer gas 500 kilos. 
(10 cwt.) of coal are necessary, one kilo. of coal producing 
6 cubic metres of gas, calculating the gases at 0 deg. Cent., 
and a pressure of 760 millimetres mercury. Yor the pro- 
duction of 1 ton of ingots 3000 cubic metres of producer 
gas are therefore necessary. \ 

Taking the contents of heat in water gas as 3000 calories 
per cubic metre, the actual consumption of heat (using 
both gases cold) is in the case of water gas 1,350,000 
calories, and in the case of producer gas 3,000,000 calories. 
These practically ascertained figures show that to do a 
given quantity of work it would be necessary to supply to 
the different works in Pittsburg twice as much calorific 
power in the event of producer gas being adopted, as 
would be sufficient in the case of water gas. . 

The weight of the 450 cubic metres of water gas is 
300 kilos., and the weight of the 3000 cubic metres of pro- 
ducer gas is 3600 kilos. ; the difference in cost of trans- 
mission is, therefore, a most serious matter to contem- 

late. 

r As already stated, when hot blast is used in the water 
gas producer, one cubic metre requires for its manufac- 
ture 0.6 kilos. of coal. In this case it would, therefore, 
be necessary to gasify for each ton of ingots 270 kilos. of 
coal, compared with 500 kilos. necessary in using pro- 
ducer gas. ; 

Mr. Ross says “ the water gas system is no better than 





an ordinary gas producer.” I presume he must mean gas 
producers with steam jet, which he mentions in the third 
paragraph of his letter, and I must remind him that this 
class of producers, although convenient as regards the 
removal of ashes, are not either in theory or in practice 
economical in point of fuel ; but I think a good water gas 
installation could compete successfully against better 
producers than these. At the same time I would not 
recommend water gas in every case, The successful 
utilisation of either one or the other gas depends very 
largely upon the work to be done and the surrounding 
circumstances, but it would extend the discussion too far 
to go at length into that, especially seeing that it arose 
simply with reference to the case of Pittsburg. 

I am glad to note from the letter of Mr. John Head 
that he indorses my statement that the operations of 
melting, reheating, and raising steam, mentioned in my 
last letter, can be performed by the use of pure water gas. 
This is an important admission, and is especially inte- 
resting in view of Mr. Frederick Siemens’ denial at the 
Paris meeting of the Iron and Steel Institute of the pos- 
sibility of the use of pure water gas in large furnaces, 

With respect to the question of cost, it is, in the present 
position of water gas manufacture, indisputable that it is 
a cheaper fuel for use in heating and melting furnaces 
than the gas used in the old-fashioned Siemens furnaces. 
The calculation of Mr. F. Siemens communicated to you 
in August, 1888, purporting to show that to do a certain 
amount of work with water gas is 70 per cent. dearer 
than to do it with producer gas, was merely theoretical, 
and was in fact not in accordance with the results of 
practical experience. No manufacturer would continue 
to use a fuel which was found to increase the cost of his 
productions by 70 per cent. 

At that time there was only one works in the 
world at which pure water gas was used in the melting 
of steel. I am well acquainted with the actual results 
at that works, and the figures were even then in favour 
of water gas furnaces, i.¢e., the steel ingots made in 
the water gas furnaces were cheaper than those made 
in the producer gas furnaces. Kight years ago at the 
same works, Martin furnaces were in use into which 
the gas was conducted out of the producers very hot, 
and gas regenerators were not necessary. It is well 
known that such furnaces are worked cheaper than is the 
case where cold gas is used. The consumption of fuel on 
an average was 8 cwt. to the ton, and even in competi- 
tion with these furnaces, water gas furnaces have proved 
successful. The present developmemt of the water gas 
process would render the result still more favourable. 

Some two years ago great improvements were made in 
the producer gas furnaces at the same works, a special 
construction of producers close to the furnace being 
adopted, and very important alterations made in the 
internal construction of the furnaces. As the result of 
these improvements, the consumption of coal per ton of 
ingots was reduced by 4 cwt. to 5 cwt. It must be un- 
derstood that in all the cases mentioned the metal was 
charged cold into the furnace. 

The average consumption of coal in the old-fashioned 
Siemens furnaces is 10 cwt. to 12 cwt. per ton of ingots, 
and Mr. Head himself only claims for the new Siemens 
furnace a saving of 50 per cent. in comparison with those 
of the original type. tt is therefore difficult to see how 
Mr. Head’s conclusion that with water gas ‘‘the con- 
sumption of fuel would be doubled, and its cost more 
than trebled, as compared to the new Siemens furnace” 
can be arrived at in view of actual results. 

The comparison between the two systems may be sum- 
marised thus : 

New Siemens Furnaces.—Consumption of fuel 5 ewt. to 
6 cwt. per ton of steel, without lighting up. 

Coal to be transported to each furnace. 

Each furnace requiring separate producers with sepa- 
rate workmen. 

Water Gas Furnaces.—Consumption of water gas 450 
cubic metres requiring (when made with hot blast) 0.6 
kilos. of coal per cubic metre=270 kilos. (5 cwt.) without 
lighting up. 

No transportation of coal to each furnace, all being 
used at one place. 

Workmen only at one place. 

This comparison does not by any means bear out the 
calculation of Mr. Head, but I am quite prepared to 
admit that in view of the great improvements recently 
effected in different kinds of steel melting furnaces, I 
would not in every case recommend the adoption of water 
gas in preference to such furnaces. It is, however, 

yond doubt that in cases where water gas can be 
generally applied in large works, great saving in fuel and 
wages are realised—the work is simpler and the material 
turned out is better. All the gas for use in a large 
works is produced at one place, and there is the further 
advantage that it can be introduced into any furnace 
quite cold, giving any degree of heat required. 

Speaking on the scientific and technical aspect, Mr. 
Head asserts that ‘there is no such thing as a Siemens- 
Martin furnace ; there is a Siemens-Martin steel process 
carried on in the Siemens furnace.” To this I may reply 
that there is no such thing as a Siemens-Martin steel 
process ; the process to which Mr. Head no doubt alludes 
was invented and carried on in 1865 by the Brothers 
Martin, at Seruil, in furnaces erected by Mr. Wm. 
Siemens. This process bears in the literature of the sub- 
ject the name ‘‘ Martin,” and the furnaces in which it is 
effected are described in standard books on the metal- 
lurgy of iron and steel as ‘“‘ Martin furnaces,” but it 
is not unusual to speak of them as ‘‘ Siemens-Martin 
furnaces.” 

The question raised by Mr. Head, whether the 150 tons 
steel per week melted by the use of water gas ‘* were pro- 
duced or melted in furnaces heated by radiation,” has no 
practical bearing upon the subject. The steel was un- 
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doubtedly very hot and of the best quality, and the work 
was done much more quickly than by the use of producer 

as. The experiments made by Dr. Werner von Siemens 
in Berlin have not demonstrated that gases burning with 
non-luminous flame, when used in furnaces where the 
temperature is higher than 1200 deg. Cent., do not com- 
municate heat by radiation. 

It may be of interest to state that the furnace hearth 
was circular, 8} ft. in diameter, and the roof was, in the 
centre, 6 ft. above the bottom; and I think, therefore, 
Mr. Head will ay that the furnace was constructed in 
accordance with Mr. Frederick Siemens’ recommendation 
with a view to secure a free display of flame (freie Flamm 
Entfallung). . 

I quite agree with Mr. Head that a heating furnace 
ough of producing 20 tons ped shift is not a very large 
one, and I presume he would anticipate from a larger 
open-hearth furnace, heated by pure water gas, still 
better results. I -feel aure he will have no doubt as to 
the possibility of melting with pure water gas, if neces- 
sary, 70 tons of steel ingots per shift in a properly con- 
structed furnace. Yours faithfully 

JosEPH Von LANGER, 

Von Langer Engineering and Water Gas Company, 

Limited, 32, Park-row, Leeds, Jan. 7, 1891. 





FLYING MACHINES. 
To THE Eprtor or ENGINEERING. 

Srr,—Mr. L. Hargrave alludes to my letter (signed 
“J, H. K.”) in your issue of June 13th. I entirely agree 
with him that to rise vertically is wrong ; the experiment 
I made was to ascertain what would be the maximum 
ower required to rise from the earth, and I should never 

ave thought of attempting a real flying model on that 
orinciple ; however, my experiments in that direction 
nave been concluded for some years. 

Mr. Hargrave is, I consider, to be congratulated on 
having got one step nearer to success. 

Still it seems to me that models weighing only a few 
pounds may be misleading in results. If a much larger 
machine indicating 8 or 10 horse-power were constructed, 
I cannot help thinking real progress might be made. 
The makers of our early locomotives (with one or two 
exceptions) started at once with full-size engines which 
could do some useful work; I think the aérial experi- 
menters might take a lesson from them, now that Messrs. 
Breary and Hargrave have shown how models can fly. 

An American paper states that Mr. Hiram Maxim 
(the inventor of the machine gun bearing his name) is 
working at the problem. As he is an inventor of very 
high ability it seems extremely probable that he may be 
successful, 

Joun Henry KNIGHT. 

Barfield, Farnham, December 26, 1890, 





To THE Eprror OF ENGINEERING. 

Sen, Roterring to Mr. L. Hargrave’s letter published 
in your issue of December 26, 1890, with engraving on 
age 769, 

, n my opinion the design has many : 
agree with you it displays ingenuity. The air cylinder is 
rightly placed, and with larger capacity the machine 
could have flown further. The total area of the wings 


good points, and I 


and planes being 16} square feet, and the total weight, 


with compressed air being as far as I can make out, say, 
2} 1b., this ratio of area to weight does not appear to be 
much improvement on the machines described June 6, 
1890. I believe from my experiments that 16} square 
feet surface, if kept propelled at 19.3 ft. per second, or, 
say, twelve miles per hour, should carry 121b., and the 
friction of the surfaces being the same should not take 
much more (if any) power applied to the wings to over- 
come friction, but will be more difficult to start on account 
of more dead weight. 

The same 16} square feet plane, if at twenty miles an 
hour, should, I believe, carry somewhere near 401b., but 
of course the higher speed means more power and friction. 
I do not think twenty miles an hour excessive speed for 
a moderate size machine. Something better than paper 
membranes ought to be used—paper is easily destroyed. 

Moreover, I do not consider it good practice to cause 
what is likely to be the heaviest part of a reciprocating 
motor to move and the lighter part to be stationary, it 
might (if permissible) have been better to fix the cylinder 
and move the piston. Vulcanite will not last long in 
practice against friction. There is no doubt that the 
wings on the machine feather when working (as a simple 
up-and-down motion would not cause advance), t.e., the 
thin edge will be above the thick edge on downstroke, 
and below on upstroke ; if this natural screw wave motion 
were allowed for a little in the root of the wing it might 
augment the speed. , 

My experiments are not directed to produce a flying 
machine moved by an engine, but a neat handy apparatus 
with wings for attachment to the y of a man, with 
which a man may easily walk about when not flying, ancl 
at the same time to be perfectly safe from turning over 
and breakages when on the air. 

I have already arrived at the conclusion that the wings 
need not be very large and cumbersome, and that the 
ordinary human strength is almost more than sufficient 
force for the purpose. 

It is as easy to travel twelve miles an hour on a good 
level track bicycling as to walk four miles an hour on 
the same track; I think a similar exertion flying will pro- 
duce a speed of twenty-five to thirty miles per hour. 

The Telegraph Manufacturing Company of Helsby and 
Liverpool, vith which firm I am closely connected, con- 
struct all my apparatus, and this, of course, is an immense 
advantage. As Mr. Hargrave writes, there is plenty 


of room in the atmosphere; the remark about boats I 


of given size is more independent of the winds when 
heavy, and does not so soon partake of the momentum of 
the wind currents, as a body having the same surface and 
shape, but lighter, and therefore the denser body remains 
more continually under control of the force attached to it 
as propelling agent. ‘ 

Mr. Hargrave is mistaken in thinking my experi- 
ments are confined to raising a weight vertically, | am 
trying to get horizontal motion also, at the same time 
using the wing as a weight-sustaining plane as well as a 
propeller. . 
I was well aware that Mr. Hargrave did stretch his 
rubber band end on, not twisting it, and possibly I was 
wrong in thinking it new, but it is an insignificant matter 
altogether, as it is not a practical motor except for demon- 
strative purposes. 

Mr. Hargrave’s new revolving engine, cylinders revolv- 
ing around crankshaft, is not a new idea, and does not 
seem to have come into any practice in England compared 
with the Brotherhood engine. I have the Aéronautical 
Reports, though I do not belong to the society ; they are 
interesting, and refer a great deal to balloons. Mr. 
Brearey seems to have been very successful in his flying 
machine experiments ; and I have every sympathy wit 
the earlier pioneers of aérial flight, and though their 
efforts have not attained complete success they did their 
best with the materials and knowledge then at their dis- 
posal, and deserve every consideration at the hands of 
our colonial friends, whose national motto is ‘‘ Advance 


Australia.” 
Yours truly, 
Gro, CrostaAnp Taytor, F.R.G.S., A.S.E.E. 








THE ‘‘ TEUTONIC.” 
To THE EprTor oF ENGINEERING. 

Srr,—Your correspondent ‘‘B. W. G.”—Mr. Gunsburg 
—can rest assured that no insinuation of his personal in- 
terest in the matter was either made or intended; on the 
contrary, it is assumed that he is an earnest seeker after 
truth, and therefore an attempt was made to put the 
truth before him. 
“B. W. G.” states his conviction that ‘‘those who 
made up both logs acted bona fide, and both were liable to 

sible error ;” and the result of this being that a serious 
ifference existed between them, the endeavour of those 
desirous of knowing the truth should be to ascertain on 
which side the error lies. 

The records of ships’ movements and position kept at 
Lloyd’s would assist ‘‘B. W. G.” in this matter, as an 
examination of them would satisfy him that there were 
no two steamers, each with two funnels and three masts, 
which could possibly have been seen by the City of New 
York at 1.40 p.m., and again at midnight on the 9th of 
August ; and further it would satisfy him that if those on 
board the City of New York did see a three-masted two- 
funnelled steamer at each of the hours named, going in 
the same direction as themselves, that steamer could have 
been none other than the Teutonic. ‘‘ B. W. G.” makesa 
strong point of there being no mention by the City of 
New York of the Teutonic being in sight in the interval 
between 1.40 p.m. and midnight. I have heard that the 
Teutonic was in sight of the New York during the whole 
time between 1.40 p.m. and midnight ; but some other 
correspondent may be able to give authoritative iuforma- 
tion on this point ; or doubtless ‘* B. W. G.” could satisfy 
himself about it by communicating with some one 
who was on board the City of New York. A similar 
inquiry addressed by ‘‘ B. W. x.” to some of those on 

the Teutonic at the time, would, I believe, satisfy 
him that the seeing of each other during the said period 
was mutual, 

With respect to terminal times, I admit that there is 
something in what ‘‘ B. W. G.” urges concerning the time 
of arrival at Sandy Hook before daylight, but there is no 
such possibility of error concerning the times of leaving 
Roche’s Point and passing the Old Head of Kinsale. 
Lloyd’s may be taken as an independent authority and 
their officials as having no interest in one ship more than 
another ; and if ‘‘B. W. G.” when moiing the inquiries at 
Lloyd’s, as above suggested, extended those inquiries to 
the books kept at the signal stations I have mentioned, 
or obtained the consent of Lloyd’s Committee to address 
his inquiries direct to the signal masters at those stations 
he will find that the times given-in ‘* Engineer’s ” last 
letter were the times taken from the same clock when the 
ships passed on the same bearing, and that there is no 
room for an error of more than one to two minutes either 
way, so that the issue cannot be obscured by any ques- 
tion of difference between English and Irish time, 

On this point the position appears to be that in the case 
of the City of New York we have the steamer’s log veri- 
fied by two independent observers at signal stations at 
least 16 miles apart ; and in the case of the Teutonic we 
have the steamer’s log contradicted by two independent 
observers at signal stations at least 16 miles apart. The 
question is, under these circumstances, which log is to be 
taken to be correct ? 

I agree with “‘B. W. G.” that the owners of both 
steamers have shown ‘“‘ dignified reserve ” in not minglin 
in the controversy, but this need not prevent readers an 
correspondents of ENGINEERING from feeling an interest 
in ascertaining the truth. 

I notice that ‘‘B. W. G.” says he will not trouble you 
with any rejoinder to what ‘‘ Engineer ” may further have 
to say, but having publicly entered into the controversy I 
think he has put himself under obligations to seeit through, 
and I trust the Editor will be favoured with a further com- 
munication giving the results of the investigations I have 
recommended. 

Yours faithfully, 


AMERICAN HYDRAULIC MACHINERY. 
To THE EpiTor oF ENGINEERING. 

Srr,— Your American correspondent’s interesting 

abridgment of a paper by Mr. Engel on “‘ Hydraulic 

Hoisting Plant,” illustrates a curious fallacy which the 

American engineer seems prone to entertain when deal- 

ing with this class of machinery. 

r. Engel describes a vertical cylinder fitted with a 
iston ome Fig. 37, page 62), on the upper side of which 
ydraulic pressure is exerted ; and on the ascent of the 
piston exhaust water follows it up, and fills the lower 

rtion of the cylinder. Referring to this arrangement, 
e says, ‘‘ When this (controlling) valve is closed, the 
piston is held between two incompressible masses of water 
which lock the pcroqge| at any given place and resist any 
unsteadiness of the platform while coming to a state of 
rest.” 
Now if this statement means anything, it means that 
the piston is held firmly in a definite position by the two 
‘*masses of water,” one above and the other below, and 
it follows that both masses of water must be prevented 
from escaping from their respective positions. Instead of 
this, as regards the lower body of water, the exact oppo- 
site is the truth; this column is in free communication 
with the exhaust pipe, and instead of fixing the piston, 
is fixed by it. The water is simply held up to the piston 
by atmospheric pressure, exactly as suction water beneath 
a pump bucket, and if any extraneous cause leads to a 
movement of the piston, this water will immediately par- 
take of the motion, and is powerless to prevent its 
occurrence, 

Further, the lower column of water is not only not an 

obstacle to the descent of the piston, but by its weight it 
tends to produce such descent. 
The mistake, however, does not end here, for the 
assumed possibility of unsteadiness in the piston is only 
imaginary. So long as the weight of the cage or platform 
is sufficient to overcome that of the piston, its rod, and 
attachments, plus friction, the tendency of the piston 
will always be definitely upwards, and this will be effec- 
tually controlled by the upper column of water trapped 
between the piston and the controlling valve. In Kn - 
land there are many thousands of such machines in whack 
the piston is replaced by a ram, excluding the possibility 
of employing the lower water column, and it will be 
within the knowledge of your readers that these machines 
sai 3g wean) steady. 

e have found in practice that if a free lower column 
of water such as Mr, Engel described be put into too 
rapid motion by a high-speed machine, the momentum 
of the water carries it. away from the piston, when the 
latter stops in descent, leaving a vacuum, and the water 
then returning by atmospheric pressure causes dangerous 
hammering. 

Lower columns of water, such as described, have been 
known and employed by English engineers in lifting 
machinery for nearly ninety years, but for a very different 
purpose. In low-pressure machines where the height of 
the cylinder is a considerable fraction of the total 
hydraulic head available, the lower column serves to 
avoid loss of effect by retaining the active pressure always 
at the same amount. You recently described such an 
application by Sir William Armstrong and Co. But in 

r. Engel’s machine the hydraulic head is approximately 
1860 ft., and the cylinder height, say 20 ft., or about 1 per 
cent., a loss not worth notice. 

A similar mistake was made in another American 
machine, and a similar claim made for steadiness. But 
in this case the lower column was duly trapped and held 
fast ; it was the upper column which was left free to run 
back to the pressure main whenever the machine was 
overloaded. The defect was subsequently remedied by 
the addition of supplementary valves and other precau- 
tions. 

Mr. Engel’s paper generally is interesting as an indica- 
tion of the manner in which recent American hydraulic 
engineering is approximating to what has been established 
practice here for many years. 

We are, Sir, yours faithfully, 
Arcu. SMITH AND STEVENS. 

Queen’s-road, Battersea, January 17, 1891. 





SEWERAGE AT HovuGHTON-LE-Sprinc, DurHam.—The 
Houghton-le-Spring local board of health having agreed 
to adopt a scheme of ~ hes disposal, consulted Mr. D. 
Balfour, M. Inst. C.E., F.G.S., 3, Nicholas-buildings, 
Newcastle-on-Tyne. He prepared plans accordin f 3 
showing the process of purification to consist in first 
mixing the sewage in large tanks (in duplicate) with 
alumino-ferric, a cheap chemical which contains 46.7 per 
cent. of sulphate of alumina. This is suspended in 
iron baskets or cages in the sewage to admit of the 
necessary po being dissolved to effect precipi- 
tation, and it is claimed that it does not, like a large 
number of chemicals, require any machinery, or add any 
bulk to the sludge, being entirely soluble in water, and 
moreover exercises a deodorising effect and also is not 
liable to re-fermentation. The clarified sewage is then 

ssed on to ten acres of land laid out for intermittent land 

Itration, which consists in forming the land into half- 
acre beds, broad-ridged and furrowed, and used in regular 
rotation and having special under-drainage with venti- 
lation shafts into which the effluent will then pass in a 
colourless, tasteless, and inodorous state. As sufficient 
suitable land could not be obtained, this chemical 

recipitation process was conjoined with the limited land 
or the purpose of chemically precipitating the solid 
matter as much as possible before applying the sewage to 
the land. Various succulent crops are grown on the 
ridges, the sewage filling the furrows. e scheme has 








agree with also, but for all that I maintain that a body 
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SHIPBUILDING AND MARINE ENGINEER- England, although the Tyne is not far behind the 


ING IN 1890. 
(ConcLUDING ARTICLE.—SCOTLAND. ) 


Clyde in this respect. England owns 29.7 per 


‘cent. of the vessels built during the year in Scot- 


land, London alone having taken 16.8 per cent., 


SnrPBvILDING during the past year has been very /|or 71,083 tons, Liverpool 10.05 per cent., or 42,015 


active throughout Scotland, and of the prosperity as| tons, and other ports 2.87 per cent. 


Glasgow and 


measured from a pecuniary point of view, the men have | district, on the other hand, took 24 per cent. of the 
secured the larger proportion in the way of increased | new tonnage, or 96,494 tons, while other Scotch ports 


wages and other concessions. The total 


represented by 338 vessels, excluding small craft, and | 


the total tonnage, including these smaller boats, is 


| 


roduction is | found the cash for over 54,000 tons, or 13 per cent. of the 


total. Scotland’s proportion is therefore 37 per cent., 
and for comparison it may be noted that the propor- 


422,864 tons, while last year the total measurement | tion of local owned tonnage on the Tyne was 16 per 
was 395,865 tons, so that there is an addition of nearly | cent. ; on the Wear 47 per cent. ; at West Hartlepool 


DIAGRAM SHOWING PRODUCTION OF NEW SHIPPING IN PRINCIPAL PORTS IN 
UNITED KINGDOM. 
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The horizo..tal lines each represent 10,000 tons, and the vertical lines a year. Reliable statistics are not available for the 
Tyne prior to 1:78. 


27,000 tons, while over 1888 the improvement is about 
113,800 tons, the total then having been 309,017 tons. 
It is worth noting that all the ports have increased 
their output, which is more than can be said of the 
majority of the shipping centres in England, notably 
the principal north-eastern ports. Of the aggregate, 
94 vessels of 142,000 tons, were for foreign owners, or 
30 per cent. of the total, which is rather above the pro- 
portion in the two preceding years. The increase has 
been general, except in the case of Aberdeen, where 


the great majority of the vessels built were locally | 


owned. Germany has taken 46,000 tons, rather more 
than in the previous year ; Norway, principally vessels 
for the West Indian fruit trade, 20,000 tons; France, 
including several large ships, 13,000 tons, double the 
previous year’s total; Belgium, 7000 tons; Spain, 
5000 tons; Canada, 9835 tons; South American 
countries, 7500 tons ; Australian colonies, 16,500 tons, 
5000 tons more than in the previous year; China, 
J Ms and South Africa, have also taken Scotch-built 
ships. 


40 per cent. ; and Liverpool 77.4 per cent. About 76 
per cent. of Scotch-built vessels were steamers, which is 
rather less than the proportion of the two preceding 

' years; and in the adoption of steel for construction there 

_isat least no gain, the difficulty of getting the material 
evidently inducing some Clyde builders to work iron 
into some of their vessels, for it is in that district alone 

| that there is a falling off; all the vessels built in 
other Scotch ports were of the superior metal. 


Tue CLYDE. 
The Clyde is distinctly the principal shipbuilding 
‘ centre in the kingdom ; the year’s production is 120,000 
‘tons greater than on the Tyne, and nearly 160,000 
tons above that of the Wear. The total number of 
| vessels completed, exclusive of small craft, was 267 
tons, and the measurement of all vessels, down to the 
tiniest craft, was 353,719 tons. The figures for the 
previous year were 249 vessels of 335,201 tons, while 
in 1888 the totals were 324 vessels and 278,970 tons. 


The ratio all over is still above that in It will, therefore, be seen that the great increase in 


1889 over the preceding twelvemonths is not now re- 
peated ; 1883 with about 420,000 tons, and 1882 with 
391,000 tons, alone exceed this year’s total. Circum- 
stances point to the likelihood of a decrease in the 
production, although this year, at least, there is not 
likely to be the same collapse as in 1884, when the 
output decreased by about 36 per cent. The work on 
hand in the Clyde district falls far short of the work 
under contract at this time last year, and it is gene- 
rally speaking advanced towards completion. 

More than a fair proportion of the new vessels is 
made up of sailing craft, so that the exact carrying 
efficiency of the new shipping is not equal to the addi- 
tion to the total production ; that is to say, while in 
1889 the proportion of sailing ships to total tonnage 
was 24.5 per cent., it was last year 26.4 per cent., an 
increase of 2 per cent., and as the total augmentation 
of production is about 5 per cent., the carrying power 
of the new shipping is not greater than last year’s. 
This, indeed, is characteristic of the year’s vessels 
throughout the kingdom, as will be seen from our Table 
of aggregates on page 115. As the increase on sail 
tonnagenowis even greater whencompared with 1888, it 
may point to the conclusion that after a certain rela- 
tive proportion is reached, owners of steamers are less 
inclined to add to their fleets than ship proprietors. 
It may be noted, although the fact alone does not 
carry much significance, that the sailing ships numbered 
96 and measured 93,221 tons, and the steamers 171 
and 260,498 tons, while in 1889 the sailing tonnage 
was 80,946 tons, the measurement of 44 vessels, and 
of steamers 253,374 tons, while small craft made up 
the remainder. 

Clyde builders, have, as we have incidentally men- 
tioned, used a greater proportion of iron than in pre- 
vious years, the measurement of iron ships being 
12,685 tons, and of wooden craft 1203 tons, leaving 
339,831 tons of steel-built vessels, or a proportion to 
the total of 95.41 per cent. against 97.1 per cent. in 
1889, and 96 per cent. in 1888. We have referred to 
the clientéle of the Scotch builders, and as this holds 
good proportionately regarding the Clyde, it may be 
sufficient to state that the Clyde builders have, like 
several other ports, had increased dealings with the 
foreigner, the ratio of foreign owned tonnage to the 
total being 35.6 per cent., as compared with 34.4 per 
cent. in 1889, and 22.6 per cent. in 1888. The Tyne 
with 34 per cent. runs the Clyde pretty closely, while 
the Mersey has 23.5 percent. The other ports had 
less than a tifth of their output for foreign clients. 
The largest vessel was the Hamburg-American liner 
Normannia, of 8249 tons, the second being the Union 
liner Scot, of 7000 tons, the third the Dunottar 
Castle of 5465 tons, also for the South African trade.* 
There were three North German Lloyd steamers of over 
5000 tons, and a British India steamer Telunga of 
5186 tons, which with the Scot was constructed by 
Messrs. Denny, Dumbarton. The others named are of 
Fairfield build. Over 4000 tons, there were 12 
vessels, including the afore-mentioned, against ten in 
1889, and nine in 1888, and between 3000 and 4000 tons 
49 vessels, against 24 in 1889, and 12 in 1888. Above 
2500 tons, there were in all 79 vessels. Of sailing 
ships, there were over 2000 tons 24, one of them, 
the France, being 3784 tons gross, built by Messrs. 
Henderson, and the largest ship in the world. At 
present Messrs. Russell are building a ship which 
will exceed this tonnage, and she is to be supplied 
with auxiliary engines to drive her in calms at 7 
knots an hour. A novelty in the construction will 
be the utilisation of the mizzen mast as the funnel. 
The machinery is being made by Messrs. Kincaid and 
Co., Limited, Greenock. 

The steamers included ten vessels for dredging pur- 
poses (dredgers or hopper barges, and in some cases 
both combined); six steam yachts; 11 paddle steamers, 
some of them very fast craft; 25 twin screw steamers ; 
three navy vessels—two for Britain and one for Japan ; 
and 162 single-screw vessels. The engines for the 
total—242 sets—make up 291,400 indicated horse- 
power, while the 274 sets made in 1889, totalled only 

71,002 indicated horse-power. Of course a large 
number of the engines were constructed by firms 
different from builders of the hull. Several ship- 
building firms do not construct engines, and these 
have to go to independent firms for their machinery. 
Such firms constructed for Clyde-built steamers en- 
gines of 60,649 indicated horse-power against 67,496 
indicated horse-power in 1889. These figures 
are included in the above totals. But for vessels not 
built on the Clyde, and for old vessels, engines were 
constructed in the district making up a total of 
82,924 indicated horse-power, ae the production 
of machinery in the West of Scotland to 374,324 in- 
dicated horse-puwer. With the exception of the ma- 
chinery for the eleven paddle steamers, nearly all 
were triple-expansion engines, while 18,000 indicated 
horse-power were of the quadruple type. Of the 
total 20,560 indicated horse-power were refits, and 
62,364 indicated horse-power for vessels not built in 
Scotland, including a goodly number constructed by 








* See page 10 ante, 
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Messrs. Workman, Clark, and Co., Belfast, sixteen 
sets of the quadruple type of 8700 indicated horse- 
en for South America, one set for New South 
Vales, and several for Norway. The production of 
machinery in Scotland is therefore as follows : 


Indicated Horse-Power of Engines. 


1890. 1889. 1888. 
All Scotland... 415,895 = 342,077, 275,315 
Clyde district 374,324 306,157 258,465 


Before entering into detail as regards shipbuilding 
we may dismiss the subject of machinery production 
by giving the appended Table showing the output by 
ail the firms in Scotland. Those marked with an 
asterisk do not construct the hulls of the vessels they 
engine ; 


Marine Engine Production in Scotland. 


— 1890. 1889. 
Firm's Name. LHP.  LH.P. 
Fairfield Company, Govan... be ae 53,950 29,750 
J. and G. Thomson, Limited, Clydebank .. 44,300 20,000 
Denny andCo., Dumbarton .. se is 37,850 22,730 
Muir and Houston, Kinning Park* .. 18,175 9,150 
Fleming and Ferguson, Paisley 17,150 8, 
Dunsmuir and Jackson, Govan ee 16,500 16,431 
J. and J. Thomson, Glasgow* .. nue ee 14,100 17,350 
James Howden and Co., Glasgow* .. 14,010 9,900 
A. and J. Inglis, Glasgow ¥ an 13,810 6,700 
Caird and Co., Limited, Greenock .. eo 3,900 15,500 
Barclay, Curle, and Co., Limited, Glasgow 13,800 1,000 
Rowan and Sons, Glasgow* .. a me 2,500 7,750 
D. and W. Henderson and Co., Partick 11,500 8,250 
Hutson and Corbett, Kelvinhaugh*.. 10,750 12,350 
Bow and M'Lachlan, Paisley*.. éo 10,275 7,145 
W. B. Thompson, Limited, Dundee .. 10,050 _ 
Gourlay and Co., Dundee ee 8,500 _ 


Rankin and Blackmore, Greenock* .. be 8,300 6,400 
A. Stephen and Co., Linthouse, Glasgow .. 
Scott and Co,, Greenock 

Ramage and Ferguson, Leith 


R. Napier and Sons, Govan .. on os 16,500 
Biackwood and Gordon, Port-Glasgow oe 6,650 500 
and Duncan, Govan* .. és ee 6,212 4,475 
Hall, Russell, and Co., Aberdeen _ 
W. Kemp, Govan* ae a 5,300 2,800 
W. Simons and Co., Renfrew .. 5,240 8,100 
8. and H. Morton, Leith ua + 2,900 2,400 
D. J, Dunlop and Co., Port-Glasgow.. oa 2,825 8,600 
London and Glasgow Company, Ltd., Govan 2,800 6,700 
John Scott and Co., Kinghorn, Kirkcaldy .. 2,720 4,400 
W. King and Co., Limited, Glasgow* 2,709 240 
A. Shanks and Co., Arbroath* : 2,609 _ 
A. Halland Co,, Aberdeen... ou 2,380 _— 
Puncan, Stewart, and Co., Glasgow* 2,300 850 
John Duthie, Sons, and Co., Aberdeen 2,150 — 
Hawthorns and Co., Leith - 7“ 2,020 590 
Lobnitz and Co., Renfrew e ne as 2,000 — 
Alley and M‘Lellan, Glasgow .. bos 1,050 7,420 
Hanna, Donald, and Wilson, Paisley 1,000 900 


Returning to shipbuilding we note that Messrs. 
Russell and Co.,, who have three yards, one at 
Greenock and two at Port-Glasgow, head the list for 
the third or fourth time in succession, and this year 
they have the distinction of wy | produced the 
largest tonnage of any firm in the kingdom in any 
one year, their total being 70,370 tons, the measure- 
ment of 34 vessels, of which 26 of 50,634 tons were 
sailing ships, and eight of 19,736 tons steamers. In 1889 
the production was 46,500 tons, in 1888 45,495 tons, 
and in 1885, 40,866 tons. The largest vessel was 3392 
tons. The cargo-carrying vessels, while economical, 
cannot be said to compare with the enger steamers 
which leave the works of such firms as Fairfield, 
Thomson, Denny, and others on the Clyde, and if their 

roduction of 40,000 tons, with engines to give 
high speed, were considered from the financial stand- 
point, it would probably be at least on a par with 
the output of Messrs, Russell’s. However, cargo- 
carrying vessels must be built, and Messrs, Russell 
have proved that it can be done speedily and econo- 
mically. 

The Fairfield Company, Limited, have a splendid 
record alike in ae ag of vessels and of engines; but 
the production in the latter case is more remarkable. 
In the Table we have given their total is stated as 
53,950 indicated horse-power, but we believe that by 
this time engines have been completed which might 
bring the aggregate to 70,700 indicated horse-power. 
In 1888 the machinery production was 29,750 indicated 
horse-power. As it is, however, the company occupy the 
first position in the kingdom as regards engine construc- 
tion. The vessels built include eight steamers totalling 
33,705 tons. This, while about 10,000 tons greater than 
last year, is 7000 tons less than 1883, when the total was 
40,115 tons. The vessels include the Normannia* and 
Dunottar Castle,t fully illustrated and described in a 

revious issue, a fast paddle steamer Adder for the 
elfast daylight service of Messrs, G. and J. Burns, 
three vessels of over 5000 tons for the North German 
Lloyd’s, and two for the China trade. In addition to 
engining these the firm completed the machinery of 
12,000 indicated horse-power for the first-class cruiser 
Edgar recently launched from the Devonport Dock- 
yard.} The firm have on hand four steamers totalling 
9127 tons, and with engines of 13,350 indicated horse- 
wer, and in addition the engines of 12,000 indicated 
Ramkaving for the cruiser Hawke of the Edgar class, 
and the re-engining on the triple-expansion principle of 





* See ENGINEERING, vol. 1, pages 247, 321, and 365. 
+ Page 10 ante. 
t See ENGINRERING, vol. 1., page 730. 





two Castle liners—Norham Castle and Hawarden 
Castle, and of the Belfast steamer Mastiff owned by 
Messrs. Burns. 

Messrs. William Denny and Brothers, Dumbarton, 
stand third on the list with a total of 15 vessels, of 
28,509 tons, having engines of 32,250 indicated 
horse-power, but in addition they refitted four other 
steamers with quadruple engines, making their grand 
total 37,850 indicated horse-power. The total, while 
better than last year with 25,230 tons and 22,730 
indicated horse-power, is slightly less than in 1888 
with 30,143 tons and 36,980 indicated horse-power. 
The vessels are noteworthy for their speed. They 
include the twin-screw steamer Scot, a new Union 
liner of 7000 tons and 12,000 indicated horse-power 
for the South African trade, and intended to attain a 
speed of 184 knots ; but as we gave a short description 
recently,* this name reference will suffice for the 
present, They also completed three fast paddle 
steamers. Asin a recent issuet we illustrated these 
and dealt with the interesting points in their design, 
nothing further need be said here. Two vessels for the 


600/ British India Company, one of 5186 tons for the 


British India Steam Navigation Association, and two 
for the Union Company of New Zealand, completes the 
list of notable vessels. 

The work of Messrs. James and George Thomson, 
Limited, Clydebank, may be noticed next, as its 
character merits this. They have not an equally high 
total tonnage as all other firms, but the vessels are of an 
important class, and all have powerful engines, so much 
so that their machinery production places them second 
on the Scotch list. Perhaps the most convincin 
evidence of the superior nature of their work is foun 
in the fact that the vessels, with one exception, are 
twin screw, and attain a speed of 19 knots, some of 
them higher. They number seven and make up 14,800 
tons ; but the indicated horse-power of the engines 
is 44,300, giving a proportion of power to tonnage 
unequalled by any other firm. In 1889 the pro- 
duction was three vessels, of 12,316 tons and 20,000 
indicated horse-power. The past year’s output includes 
two second-class cruisers, of 3500 tons and 9000 indi- 
cated horse-power, for the British Government, 
described in vol. 1., page 730; the Japanese cruiser 
Chiyoda, of 2500 tons and 6000 indicated horse-power, 
illustrated and described in the same volume, page 423; 
three fast twin-screw steamers, 1100 tons and 6000 
indicated horse-power, for the London and South- 
Western Railway Company’s Channel service ; and the 
seventh steamer was for Brazil. The firm have on 
hand, amongst other craft, a first-class battle-ship and 
another second-class cruiser. 

Messrs. TD. and W. Henderson and Co., Partick, 
occupy the fourth place, with a production of 15 vessels, 
aggregating 21,196 tons, compared with 17 vessels and 
11,806 tons last year. Ten of the vessels launched 
this year were small schooners, for the Allan Line’s 
River Plate trade, averaging little more than 100 
tons. All of the other five were, however, above 
the average size, four being auxiliary steamers for the 
Allan, Anchor, and Bell Atlantic lines, ; and one, a 
sailing vessel of 3784 tons for a French firm, and the 
largest sailing vessel in the world.t The engine pro- 
duction was 11,500 indicated horse-power against 8250 
tons in 1889. In 1883 the production of shipping was 
17,740 tons. Messrs. Barclay, Curle, and Co. (Limited), 
Whiteinch, are next with a production of seven vessels, 
aggregating 19,496 tons. Only one of the number was 
a sailing vessel. Of the steamers, two of slightly over 
4000 tons were for Messrs. Donald Currie and Co., of 
the Castle Mail Packet Company, and two of about 
3000 tons each for German owners. The engines for 
these totalled 13,800 indicated horse-power, against 
one steamer with engines of 1000 indicated horse- 
power in the previous year. In 1889, the firm’s total 
was 12,760 tons, and in 1883, 15,198. Messrs. Charles 
Connell and Co., Scotstoun, produced in 1889 eight ves- 
sels of 15,020 tons. Fortheyearunderreview the output 
is 18,012, made up of four steamers of 12,134 tons, and 
three sailing vessels of 5876 tons. Three of the 
steamers and two of the sailing vessels were for Ger- 
many, the other steamer for Spain, and the third ship 
for Glasgow owners. In 1883, the firm’s return was 
five vessels of 18,001 tons. Messrs. A. Stephens 
and Sons, Linthouse, have a production of 16,841 
tons. Only one of the vessels completed during the 
year was a sailing vessel. The steamers had engines 
aggregating 7906 indicated horse-power. In 1883, the 
Linthouse output was 23,020 tons, and in 1889, 18,430. 
Messrs. Caird, Limited, of Greenock, in their return 
show a slight falling off compared with 1889. During 
the past twelve months five steamers, aggregating 
16,318 tons, were completed with engines of 13,900 
indicated horse-power, against seven of 16,461 tons 
with engines of 13,000 indicated horse-power in 1889. 
Two of 3500 tons each were for the Netherlands. 
Messrs. Caird’s output in 1883 was 12,382 tons. 
Messrs. Scott, of Greenock, produced in 1890, 11 ves- 
sels measuring 15,882 tons, compared with 12 vessels 





* Page 21 ante, t+ Page 39 ante. 
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and 20,630 tons in the preceding year, when the aggre- 
coed was the highest in the firm’s history, being over 
p tons better than in 1883 or 1884. Four were 
small sailing vessels of about 300 tons each, four 
steamers of about 2800 tons each, and one a steamer of 
1666 tons. The indicated horse-power of engines was 
7800 against 23,200 in 1889. Messrs. R. Duncan and 
Co., Port-Glasgow, constructed seven vessels totalling 
12,292 tons, five being ships. This is the best since 
1883, when the total was 16,581 tons. Messrs, A, and 
J. Inglis, Glasgow, floatedsevensteamers totalling 11,554 
tons, and with engines of 13,810 indicated horse-power, 
which, with the exception of 1888, is the best since 
1883, when the total was nearly 15,000 tons. The 
number included three screw steamers and a paddle 
boat for the British India Company. There was also 
a screw yacht, in the designing of which craft the 
present head of the firm has a good reputation. 
They are building a racer for Prince Henry of Germany. 
Messrs. Robert Napier and Sons, Govan, launched a 
royal mail steamer, Clyde,* of 5600 tons and 7000 indi- 
cated horse-power, and have on hand a large Orient 
liner and a first-class cruiser. The Table which follows 
shows the production of other Clyde establishments 
for the three past years : 
































| 1890. | 1889. 1888, 
Firm’s Name. | | 
No| Tons. | No.| Tons.| Tons. 
om) | PEO aa 
Mackie and Thomson, Govan | 11 | 7802 | 5 | 2,215 _ 
Ailsa Company, Troon.. -.| 7 | 6044 | 7 | 38,771 | 2,870 
W. Hamilton and Co., Port-| | Lod 
Glasgow.. .. _-- «| 8 5851| 8| 5,312] 4,562 
R. Napier and Sons, Govan --| 1} 5600 | 3 11,640 7,047 
— Shanks, and Bell, | | 
oker .. Ae as --| 4 5616) 4 5,166 4,729 
A. M‘Millan and Co., Limited,| | 
Dumbarton .. oe --| 4) §280 |} 7 | 10,344] 7,737 
Fleming and Ferguson, Paisley! 10 5150 | 6 | 3,620 2,980 
Murdoch and Murray, Port-| | 
Glasgow.. .. .. — «.| 7 | 4624] 3 | 6,269 | 5,295 
Wm. Simons and Co., Renfrew 10 | 4311 | 10 | 3,375 | 3,110 
Blackwood and Gordon, Port-| | 
Glasgow.. ae a. se 4289 | 2 800 — 
London and Glasgow Company, | 
Govan .. ae oe --| 2 3600} 3) 8,660 | 10,045 
Lobnitz, and Co., Renfrew ..| 16 | 3555 | 8/| 5,507 507 
Alley and M‘Lellan, Polmadie 26 | 3385 | .. | 1,517 | 2,686 
Campbeltown Company | 2] 2951] 8 »484 | 1,598 
M‘Knight and Co., Ayr --| 5 | 2510] 5 | 4,558 806 
D. J. Dunlop and Co., Port-| 
Glasgow.. ee ee ..| 5 | 2805 | 5 | 5,700 | 1,500 
Scott and Co., Bowling 5 | 1970 | 5 | 2,054 744 
Fullerton and Co., Paisley 6| 1774] 4| 965 1,071 
T. B. Seath and Co., Rutherglen) 11 | 1646 | 7 | 527 
J. Reid and Co., Port-Glasgow..| 3 | 1128 | 7 | 12,754 — 
Murray Brothers, Dumbarton..| 7 | 1104 | 
M‘Arthur and Co., Paisley 5; 90) 6! 752 1,629 
Davy and M‘Kendrick, Govan | 5 | 794 
Abercorn Company, Paisley ..| 1) 742) 1 86 83 
White and Co., Plantation ..) .. | 550 | 
MacGill and Co., Irvine -| 8} 419] 8 326 165 
Fife and Son, Fairlie . «| 18 | 172 | 12 91 82 
D. M. Cumming, Parkhead “| 2/ 145; 8 34 225 
Small craft make up 513 tons, 


OrHER Scotcn Ports. 

On the Forth shipbuilding is carried on at Leith, 
Grangemouth, Alloa, and Kinghorn, and the produc- 
tion of the six yards totals 41 ,vessels of 35,433 tons, 
while in 1889 the total tonnage was 32,829 tons; 
in 1888, 9238 tons ; and in 1887, 8714 tons. Not even 
in 1883 was the total so large as it now is. All the 
vessels were of steel. Seven of 10,094 tons were sail- 
ing ships, five built by the Grangemouth Company ; 
35 were steamers. 

Of the tonnage, 12,731 tons were for foreigners, or 
35.8 of the total. The greater part of this was turned 
out by the Grangemouth Dockyard Company, which 
has a yard at Grangemouth and another at Alloa, 
the latter opened in 1889, The output of this firm 
was 20 vessels, of 18,362 tons, as compared with 
14 vessels of 14,047 tons in 1889. In preceding years 
they had only the one yard, so that their produc- 
tion was not so great. Of their vessels 14 were 
steamers, and the engines for these, aggregating 9930 
indicated horse-power, were constructed various 
firms in Glasgow. At Leith there are three firms, and 
their combined output is represented by 14,351 tons, 
which is 43,700 tons less than last year, and but 700 
tons less than in 1883. It exceeds all other years. 
All were of steel, and for British owners, with the ex- 
ception of two vessels, totalling 2350 tons, for Nor- 
way, built by Messrs. Morton. There was only a sail- 
ing ship of 2081 tons in the total, by Messrs. Ramage 
and Ferguson, who, by the way, constructed what is 
said to have been the largest auxiliary yacht yet 
constructed in Scotland. The totals are as follows : 


1890. 1889. 
Vessels. Tons. Vessels, Tons. 
Grangemouth and Alloa en ae 18,362 14 14,047 
Ramage and Ferguson, Leith.. 6 8,584 9 13,036 
S. and H. Morton, Leith a 5 4,967 5 4,080 


Messrs. Hawthorns, Leith .. 6 800 2 680 
Jno. Scott and Co., Kinghorn .. 5 2,720 8 1,006 
The engine production of the firms is included in the 
first Table in this article. 
Dundee shipbuilders completed 15 vessels aggre- 





* See ENGINEERING, vol. 1., page 366, 
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STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1888-90. 



































continues to be growing in favour as a constructive 
material. As regards the clientéle it may be noted 
that an increasing number of vessels building are for 
foreigners, 21.6 per cent. against 18.33, and 21.19 per 
cent. in the two preceding years, These figures, how- 
ever, are less than the proportion of foreign vessels 
built in the past year. 


Vessels Building in Britain for Foreign Countries. 



























































é Aggregates of Work under 
Aggregates of Production. Construction. 
| | 
j Jan. 1, | January, January 
1890. | 1889. 1888, 1891.’ | 1890, '| 1889. 
a [a | tons tons tons | | tons tons tons 
Steamers .. --| 1,139,015 | 1,188,004 » 824,946 | Steamers o oe --| 620,424 | 784,530 | 729,798 
Sailing ships 141,929 | 122,267 | 88,543 || Sailing ships ni “| 113,586 | 88,427 | 81,670 
Totals .. .- 1,280,944 | 1,810,361 913,489] = Totals .. =... =... | 784,010! 872,987 | 811,468 
British Navy yards . 22,520 86,155 | 27,950 || British warships (in royal and private! | 
yards) ..  .. «sw | 242,979) 269,810} 9 — 
Grand totals -- 1,803,464 | 1,846,516 941,439 . 
| Grand totals ..| 976,989 1,142,767 —_ 
Steel tonnage of private yards ..' 1,208,723 | 1,237,108 | 842,965 || Tonnage of steel vessels on stocks ..| 706,811| 831,492 "759,502 
Per cent. of total o ee eo} 941 94.4 | 92.28 Per cent. of total --| 96 95.25 93.59 
Foreign owned tonnage ..| 272,968 | 293,098 | 174,694 || Foreign owned vessels on stocks ..| 158,677 160,000 | 172,000 
Per cent. of total oe ee --| 218 22.37 | 19.12 | Per cent. of total -| 21.6 18.33 | 21.19 
Per cent. of steam tonnage to total .. 89.0 | 90.5 | 90.3 | Per cent, of steam to total tonnage ..| 84.5 90 | 89.5 
Indicated horse-power of engines _.. 1,078,256 | 984,125 | — Ii 
| Per Cent. of Forei; 
i . gn 
Total Production. | Per Cent. of Steel || Per Cent. of Steam owned Vessels to 
| to Total. to Total. Total 
District. } 
. | ii c | ‘a 
1890. 1889. 1888, 1890. | 1889. | 1888. | 1890. 1889. 1888. || 1890. 1889. 1888. 
~~ Scotland. tons | tons | tons | | 
Clyde (including outports) .|853,719 |335,201 | 278,970 || 95.4 97.1) 96 736 | 75.5 | 81.6 || 35.6 34.4 22.6 
Other Scotch ports ee -| 69,155 | 60,664 | 30,047 || 100 98 90 | 81.2 | 92 93 || 18.3 | 1410.4 
| | 
England. | | | | | 
Tyne ee ee 284,754 (281,710 213,205 || 98.72; 982) 91.6 | 9995 99.82 99.34 84 | 21.2 | 27.3 
Wear 197,481 (217,336 142,410 || 989 977 98.6 96.65 | 99.45 | 100 17.6 | 22.2 23 
Tees “s ée * 127,739 |110,436 57,170 || 90.4 82.8 | 76.71 | 99,84 | 95.65) 96 4.3 6.7 7.68 
West Hartlepool.. as +e “< ..| 99,847 | 84,109 | 73,909 || 98.2 100 | 100 100 | 100 | 100 66 13.23 89 
Barrow-in-Furness (including Workington | } | | 
and Whitehaven) .. oe aa -.| 27,549 | 41,691 12,471 || 100 95 885 ||90.8 | 69.5 | 19 0 | 88.5 15,5 
Mersey... ee ‘ ve 30,253 | 35,773 | 22,538 || 84.9 82 | 90.8 | 69 | 82.25) 72 22.6 38 15.5 
Blyth and Whitby mes ‘“ 16,059 | 24,118 | 20,202 || 97 87.5 | 79.6 | 100 100 | 100 68 | 98 | 5.2 
Humber (Hull and Grimsby) .. 9,624 | 21,712 | 7,474 |) 27 527 | 43.8 || 97.6 | 99,15 | 100 0 32.62. 0 
Thames and South of England 87,388 | 10,846 | 14,785 || 95.3 60 | 73 | 96.4 73 | 66 17 a i 
| 
Ireland, | | | 
Belfast and Londonderry 77,376 | 87,265 40,308 || 85.4 | 100 | 93 | 85 | 91.5 87.7 || 36 8.6 | 5.7 
j | } 





gating 24,494 tons. Of that number 13 were steamers 
with a total of 20,079 tons, and two sailing vessels 
of 2121 and 2294 tons respectively. The output for 
the year takes second place, that for 1883 exceedin 

it by 762 tons. All the vessels were of steel, an 

all were for British owners. The Table which follows 
shows the production of each yard compared with 
that of the former year : 


1890. 1889. 
Vessels. Tons. Vessels. Tons. 
Gourlay Brothers and Co. 5 11,616 6 8333 
W. B, Thompson, Limited 8 8,463 6 8470 
A. Stephen and Sons 2 4,415 2 1508 


The America, one of the steamers built by Messrs. 
Gourlay and Co. for the National Steamship Company, 
is the largest vessel ever launched on the Tay. The 
indicated horse-power of engines was 27,350, against 
16,000 in 1889 and 8800 in 1888. These are included 
in the Table of engineering work already given. 

At Aberdeen, where there are three yards, the 
production during the year was 15 vessels of 9228 
tons, all steamers and all of steel. This is about the 
same as in the two previous years, when the totals 
were 9228 and 9470 tons respectively, but in the year 
1883 the total was 11,628 tons and in the two preced- 
ing years about 9600 tons. Seven of the vessels had 
compound engines, but the larger vessel had triple- 
expansion machinery. With one or two exceptions 
the vessels were locally owned, all the vessels built by 
the principal firm, Messrs. Hall, Russell and Co., 
being registered in Aberdeen. There is a fair quantity 
of work on hand, so that the prospects are fairly good. 
The following Table shows the production of each 
yard compared with former years : 


| to the apex having been reached in 1890, The in- 


crease in the North-Eastern ports is at a greater 
ratio than that on the Clyde in recent years, a point 
of much significance. The fact that all ports have, 
generally speaking, moved sympathetically is in- 
teresting. 


THE PROSPECTS FOR THE FUTURE. 

In our summation above we are also enabled to 
give official figures as to the work on hand, com- 
| piled from Lloyd’s return just issued. The first 
| notable feature is the great decrease in the tonnage on 
hand. Exclusive of warships there are 139,000 tons 
of shipping less building in private yards than was the 
case a year ago, while if the Government work be 
included, the decrease is found to be 166,000 tons, or 
about 14.5 per cent., so that there is every prospect 
of the production this year being less than during the 
twelve months just closed. The returns of vessels for 
the construction of which peapnatines are now being 
made, point to even a greater degree of depression than 
these figures indicate, 178 vessels of 293,288 tons being 
reported as preparing at the present time, against 136 
vessels of 242,091 tons at the close of the previous 
quarter. The decrease of work on hand is felt most 
pronouncedly on the Clyde and Wear, where there is a 
reduction in tonnage building of 23.6 and 28.7 per 
cent. respectively, and on the Tyne of 17.1 per cent. ; 
on the Mersey and in Ireland the figures are 
about the same, and on the Tees there is an increase 
of 12.5 per cent. The following Table gives the 
figures, exclusive of warships for the leading ports : 


Ships Building. 











1890. 1889. 
Vessels. Tons. Vessels. Tons. 
Hall, Russell, and Co. .. 5684 5 5776 
A. Hall and Co. .. oa a 4 1595 5 3320 
John Duthie, Sons, and Co. .. 3 1949 2 380 | 


Above we give in tabular form the statistics of | 
production in the whole kingdom, affording the 
reader at a glance the result of our analysis of the 
builders’ returns in this and preceding articles. The 
diagram on page 113 also tells its own story in a/| 
graphic manner. The figures of output for the Tyne | 
are not obtainable prior to 1878. In the case of the | 
less important ports on the North-East coast it| 
is sufficient to show the movements since the years of 
great prosperity. It is noteworthy that while the | 
Clyde Tos not attained the same position as in 1883, | 
the other principal shipbuilding ports have reached it | 
again, although some of them have taken the down- | 
ward grade earlier. We say earlier, because although | 
thus far the diagrams representing the Clyde, Tees, and 
Hartlepool have inclined upwards, prospects point 


| 











January 1, 1891. | January 1, 1890. | 1889, 1888. 

No. Tons, No. | Tons. | Tons. Tons. 
Clyde 114 189,447 151 274,232 247,526 | 131,329 
| Tyne 66 130,772 74 157,183 147,384 $1,461 
Wear 47 101,485 64 142,789 112,794 58,843 
Tees -| 50 124,592 57 110,621 105,744 54.512 
Mersey ..| 22 | 18,845 18 19,440 84,907 18,604 
Ireland ..| 27 | 70,657 26 70,177 70,030 60,483 

















A reference to our Table of production above will 
enable the reader to compare these figures with the 
output in these districts during the past year, and 
the disparity in the case of the Clyde will be found to 
be very marked. A point worthy of note is the de- 
creased proportion of steam tonnage, to which we 
have already alluded in dealing with the proportion of 
steam to sail in the case of the Clyde production. 
Only 84.5 per cent. of the tonnage building is steam, 
against 90 per cent, in the two previous years, Steel 























January 1, 1901| January » 3 1800! January 1, 1889 
Country. | “ | Bed 

No, | Tons. | No. | Tons. | No. | Tons. 
Germany .. .| 17 | 35,176 | 20 | 53,288 | 21 | 54,218 
France 6 9,520 10 | 19,850 | 4 9,150 
Norway 21 31,049 | 12 | 11,600 | 6 7,550 
Egypt 1 200 | |= - 
Holland a - | 3 | 700) — _— 
Sweden 1 850 _ _ 
Italy 3 7,000 4 | 6,352 | 2 3,600 
Russia + 6,940 3 | 4590; 8 5,600 
Spain ae 6 4,710 | 4 3,774 | 5 | 17,956 
Portugal .. Ae =~ be 3,540 | 6 | 16,500 
South America 4 6,016 | 6 3,520 | 8 7,850 
Greece .. 1 0; 1 2,560 ug 5,933 
Japan 2 4,686 | 1 1,900, 4 8,650 
Austria 2 2,500 | } 











To this has to be added ships the nationality of which has not 
yet been reported. 

It may be added that of the tonnage under con- 
struction in the United Kingdom at the end of De- 
cember, excluding that being built for foreign owners, 
nearly 95 per cent. was under the supervision of the 
surveyors of Lloyd’s Register with a view to classifi- 
cation by that society. Of the tonnage being built 
for foreign owners over 76 per cent., and of the total 
tonnage under construction in the United Kingdom 
nearly 90 per cent. was under the society’s super- 
vision. 

In Lloyd’s return the number of merchant steamers 
reported launched was 651, of 1,061,619 tons, and of 
sailing ships 92, of 133,086 tons, a total of 1,194,705 
tons. To this falls to be added the warships launched 
from private yards for British as well as foreign powers, 
and ‘hen with small craft of which Lloyd’s takes no 
cognisance, bring out a total corroborative of that given 
in our summation. 





INDUSTRIAL NOTES. 

THE memorandum prepared by the Labour Corre- 
spondent of the Board of Trade, on the condition of 
the skilled labour market, was written this month 
under the depressive influences of a state of weather 
more severe and prolonged than has been usual in this 
generation. Mr. Burnett is therefore careful to explain 
that it must not be assumed to represent the general 
condition of the labour interest of the kingdom, except 
temporarily viewed in the light of frost and snow, 
which prevent trade being carried on in some indus- 
tries and minimise production in others. Besides 
which the holidays covered a large portion of two 
weeks in succession, during which there are usually 
many suspensions from ordinary work, advantage 
being taken of the cessation to execute some necessary 
repairs. Under these circumstances it is not surpris- 
ing to find that in the twenty-two unions which fur- 
nished returns, the majority showed a marked increase 
in the number of unemployed ; the surprise rather is 
that some should show an improvement in this respect. 
Out of a total of 239,960 members, 7302 are stated to 
be temporarily at least out of work. The proportion 
is thus increased from 2.4 in the previous month to 
3.05 this month. In January of last year the propor- 
tion was 1.7; in the previous year 3.3; in the two 
preceding years it was 6.9 and 8.7 respectively. The 
shipbuilding trades show a decided improvement, and 
also the cotton spinning industry. In the building 
trades there has been a general stoppage of out-door 
work, This change in the condition of work cannot, 
however, be pronounced serious in any case. The 
number of strikes during the month was sixty, or 
only one less than in the previous month. Of these 
five took place in the engineering trades, five in the 
iron and steel trades, five in the coal trades, six in the 
tin-plate trades, and four in connection with dock 
labour. The cotton trades are credited with fifteen, 
but many of these were local and unimportant, arising 
out of the 5 per eent. advance recently conceded. The 
others, fifteen in number, were distributed among the 
miscellaneous trades of the country. The general 
summary of the state of trade, as given by the unions 
reporting, is by no means of a discouraging character; 
one only considers trade to be ‘‘ bad,” seven regard it 
as ‘*moderate,” seven “‘ good,” and seven ‘‘ very 
good.” This being the workmen’s own estimate, bad 
might be regarded as comparative, moderate as posi- 
tive, and good and very good as superlative in the 
respective trades. 





The railway strike in Scotland, much to the surprise 
of everybody, has lasted about a month. It has been 
fought with a stubbornness on both sides, which has 





seemed to increase, rather than abate, as time went on. 
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Efforts at conciliation have been tried and failed, and 
the public have taken sides in the conflict. The losses 
on both sides have been counted up, those of the com- 
panies concerned being stated to be enormous. The 
men had no great available balance in the shape of 
funds to fall back upon, but support has flowed in from 
the outside to a very considerable extent. By the 
close of last week the total amount contributed had 
reached 10,500/., of which sum the Amalgamated 
Society of Railway Servants had contributed 6000/., 
exclusive of the payments to their own members en- 
gaged in the strike. It takes time for the trade unions 
to vote large sums of money, as the executive of the 
unions are wisely restricted in this respect ; but, doubt- 
less, the 4000/. already sent will be largely augmented 
should the strike continue. One of the shareholders 
of the North British has contributed 100/., and the 
Marquis of Ripon has sent 25/. ; other public men have 
also subscribed, as well as Glasgow citizens. Some of 
the members for Scottish constituencies have also ex- 
ressed themselves favourably towards the men, in so 
ar as their demandsare concerned. Prominent among 
these are the Right Hon. H. Campbell-Bannermann, 
M.P., and Mr. Buchanan, M.P. The directors have, 
it appears, made certain concessions with the view of 
inducing the men to return to their work, none are to 
be ‘‘spotted,” and all are to be installed in their former 
sitions. As is usual in conflicts of this character 
th sides claim that they are winning. The com- 
panies assert that they are working off arrears, and 
that traffic is resuming its customary regularity ; the 
men, on the contrary, allege that few have gone into 
work, and that traffic is congested and disorganised. 
That both sides are busy is obviously true, each 
striving to win in the best way possible. The threat 
to call out other men has not been carried into effect. 
It is alleged that illegal acts have been attempted in 
some instances, but the unionists disclaim all know- 
ledge of such attempts. On the whole, the men 
engaged in the strike have avoided any serious offences 
against the law. 





The January report of the Boilermakers and Iron 
Shipbuilders says: ‘‘ We are pleased to say that the 
year just closed has been a very satisfactory one for us 
as a society, and we commence the new year with a 
large amount of work on hand; we will, therefore, 
look at the bright side.” With a record so encou- 
raging for the past year, and future prospects so aus- 
picious, they may well look at the bright side. In the 
midst of the congratulations the report insists upon 
self-reliance as the best means of insuring prosperity 
and happiness. It says : ‘The man who loves his work, 
and puts his heart into it, is independent of almost 
all besides, and he is the most to be envied.” Nota 
bad lay sermon this for a society to preach to nearl 
36,000 members. It adds : ‘* We hope for ow of wor 
to keep us out of mischief; if we can have plenty of 
work and fall in love with it, the year will not disappoint 
us,” The report then points to the fact that the pre- 
sent rate of production cannot be maintained. The 
shipbuilding yards cannot continue to build ships at 
the rate they have been, which is much faster than the 
normal requirements of the world’s trade. Touching 
upon the special causes of these periods of feverish 
production, it refers to improvements in engine con- 
struction, increase in the size, capacity, and nature of 
the vessels built, the newest types being better able to 
compete successfully against the old, rendering the 
latter obsolete. But it urges that steady and constant 
trade would be preferable to recurrent spurts of rapid 
production, alternating with inactivity and depres- 
sion. The total number on the funds shows a decrease 
of 430 compared with last month, the numbers being 
3324 last month, and 2894 at the date of the report. 
The decrease was wholly confined to the unem- 
ployed, the total decrease of whom was 523, the num- 
bers being 2054 last month, and 1529 this month. But 
there was an increase on vhe sick list of 56, and on 
superannuation of 39; total increase, 95. Consider- 
ing the time of year, mid-winter, with the Christmas 
holidays forming part of the period, a decrease in the 
number of unemployed by 623 members, is an indica- 
tion that trade is not only good at the moment, but 
that the prospects are also good, at least for the imme- 
diate future. Flourishing trade for shipbuilders 
means activity in the engineering and other branches, 

The United Society of Boilermakers and Iron Ship- 
builders voted 500/. towards the support of the men 
on strike in Australia. The collapse of that strike led 
the council to take a vote of the society upon the 
appropriation of the money for home purposes. The 
voting resulted in a majority of 14,374 for its being so 
used. The first use to which it has been applied is to 
grant 100/. to assist the blast furnacemen in Scotland, 
who have been on strike for nearly four months. Of 
the total number of 8000 men in the union, 1000 have 
been continuously on the strike fund, at a cost of 600/. 
per week ; but they have been well supported by other 
trade unionists. Another 100/. was granted to the 
Scottish railway men now on strike for a ten-hour day, 
time and quarter for overtime, time and a half for 
Sunday duty, and some other reforms. The report 





states that the various boards of directors refused to 
submit the question in dispute to arbitration, declined 
to meet the men, and repudiated the men’s union; 
whereupon 8000 of them ceased work as a protest 
against the high-handed policy. It further states that 
the men in the traffic departments worked from twelve 
to sixteen and even eighteen hours per day. On those 
grounds the society has granted the 100/. The society 
is also adding a further sum of 10,000/. to the reserve 
fund, 5000/. of which is to be invested with the 
Stockton-on-Tees Corporation and 5000/. with the 
Corporation of Barrow-in-Furness, at 3} per cent. in 
both cases. The dispute in London, at Messrs. Hum- 
phrys and Tennant’s, it is stated, continues, handy 
men and labourers being engaged to do the skilled 
work. The report states this apparently with the 
view of calling the Government inspector’s attention 
to the attempt to make boilers by this class of men. 
The members of the Chippers and Drillers’ Union, it is 
said, are doing all they can to help the employers, but 
the National Union of Gas Workers and General 
Labourers has prohibited any of its members touching 
the boilermakers’ work. Otherwise than this dispute 
the society is wonderfully free from strikes all over the 
country, notwithstanding the fact that it is a trade in 
which local disputes often arise in consequence of vary- 
ing work and prices, and also of conditions under 
which the work has to be done. 


The January report of the Associated Iron Moulders 
of Scotland is able to furnish an account of its last 
year’s work, which on the whole is fairly satisfactory. 
The total number of members is now 6198 ; of these 
286 are returned as being on “idle benefit,” and 144 
idle, but not on benefit. The increase as regards idle 
members is attributed to the blast furnacemen’s 
strike in the Scottish districts covered by the society’s 
operations, and also by the Scotch railway strike, 
accentuated _o holiday season of the year. That 
the total number out of work and in receipt of pay is 
not large on the average is shown by the fact that the 
total cost oy week on the average for the last six 
weeks is only 75/, per week. At an average of 10s. 
per man this only makes 150 out of work, averaging 
the entire period of six weeks in mid-winter, and with 
two great strikes in the district both greatly inter- 
fering with all the trades, but this in particular. 
There is no sick benefit in this union, but the total 
number on superannuation has now reached 202, cost- 
ing for the last six weeks 386/. 13s. 4d., and funeral 
benefit 238/. 6s. 8d. After all expenditure for the year 
the balance stands at 25,490/. 10s. 9d. This society 
has been singularly free from any serious disputes 
for a long time past, except in one or two shops con- 
nected with the pipe-founding trade in the north- 
western district of Scotland. In this case the men 
were out for seven weeks and two days against a reduc- 
tion of 5 per cent. It was then agreed at a conference 
to return to work at the old rates, the matter in dis- 
pute being referred to arbitration. The award has 
just been given in favour of the men against the pro- 
posed reduction. The report states that the new year 
opens with the most cordial relations with employers, 
and it states its belief that this can be maintained by 
both parties recognising the rights of the other. 





In the Sheffield and Rotherham district the rolling 
mills are doing a good business, and the heavy trades 
are busy. Messrs. Thomas Firth and Sons have also, 
it appears, secured a good order from the Government 
for projectiles and shells. The cutlery trades are, 
however, somewhat uneasy and unsettled, in conse- 
quence of the threatened reduction in wages of 5 per 
cent., owing to the operation of the M‘Kinley tariff 
under thenew Act. The men stand firm, and say they 
will resist it; the manufacturers, on the other hand, 
say _— it must be made, or they will lose the American 
trade. 





In the Cleveland district, the recent ascertainment 
of the net average selling price of No. 3 Cleveland 
pig iron, for the last three months of the year, seems 
to have come upon the men as a surprise, for instead 
of being lower it is higher than during the previous 
three months by 3s. 1.68d. per ton. The effect of the 
ascertainment, as regards the blast furnacemen’s wages, 
is not quite clear, as they were paid upon a scale of 
46s. 7.3d. per ton, as found by the ascertainment at 
the end of June last, or 1s. per ton less than the men 
would have had if they were still working under the 
sliding scale; but, then, the men had been receiving 
more by 2s. per ton than they would have had under 
the previous scale. Therefore, that price will rule 
until the masters’ and the men’s representatives agree 
upon some basis, by scale or otherwise. The prospect 
seems to be that the next ascertainment will even 
better, so that the condition of trade is rather en- 
couraging than otherwise, in spite of some gloomy 
foreboding. 

The question of the proposed reduction of the wages 
of the ironstone miners, to the extent of 124 per cent., 
is not much further advanced, The men declare that 





the claim is unreasonable, as their wages are now 
below the rates of the Durham miners, with whom 
they were formerly always on a level. The blast 
furnacemen and the miners will co-operate, it is 
expected, should any necessity arise. 





The Consett steel workers find that their wages will 
be reduced by about 74 per cent. by the recent ascer- 
tainment, so that their wages, instead of being 174 per 
cent. above the standard, will, for the first three 
months of this year, be 10 per cent. above. The 
reduction is necessitated by the lower price of steel 
plates during the last three months of the year. This 
arrangement is made in accordance with the scale of 
the North of England Board of Conciliation and 
Arbitration, for the iron and steel trades. 





The situation at the docks has again become some- 
what serious, though a tendency is manifested on 
both sides to conceal rather than proclaim its magni- 
tude. In spite of the distress really existing, and said 
to exist, the disposition to strike is not in the least 
abated. In the more recent developments, the 
dockers seem to have less to do with the matters 
in dispute than formerly; the Sailors and Firemen’s 
Union, backed by the stevedores, appear to be in the 
forefront of present difficulties, but the coalies are also 
involved, and other workers are more or less affected. 
At the close of last week the aspect of affairs at the 
Victoria and Albert Docks was serious and threaten- 
ing, riotous scenes being witnessed, and some blows 
were struck. The attempt of the coalies to board the 
Scotland was resisted by those at work, and a serious 
conflict, with picks, shovels, and crowbars, was only 
averted by a general stampede of the assailants. 





At atime when the British miners are seeking for a 
compulsory eight-hour day by Act of Parliament, a 
reference to the hours of labour and the terms of em- 
ployment in the Continental coalfields may be of in- 
terest. It a rs, according to the Official Mining 
Gazette, published by the Prussian Board of Trade 
Minister, that the average working hours and rates of 
wages of the German miners, including those above as 
well as underground, are as follows: In the Upper 
Silesian coal mines, 11 per cent. of the workers work 
eight hours per day ; 37 per cent. ten hours; and 52 
per cent. twelve hours. In the Lower Silesian mines 
10 per cent. work eight hours, and 90 per cent. ten 
hours. In the Westphalian and Saarbrucken coal 
mines the average is eight hours. In the Aachen coal 
mines the average is 93 hours. In the Halle brown 
coal mines the average is 114 hours, In the Rhenish 
iron ore mines the averages vary thus, 8}, 83, to 
9} hours. In the Harz iron ore mines the average 
is 10} hours. In the Halle copper mines the men 
work nine hours, and in salt mines 8? hours. Those 
hours, it seems, include the time going down and 
returning from the pits, from bank to bank, as the 
English miners put it. When it is remembered that 
the workers above ground generally average from ten 
to twelve hours, inclusive of the usual pauses for 
meals, &c., the average work in the mines would not 
so largely exceed eight hours as is usually imagined. 
The earnings, however, are greatly below those of 
British miners. Singularly enough the higher wages 
are paid where the fewest hours are worked. The 
Saarbrucken workmen average 3s. 9d. per shift; the 
Westphalian 3s. 6d.-per shift ; and the Aachen 3s. per 
shift. In the Halle salt mines the men get 3s. 6d. per 
shift, and in the copper mines 3s. per shift. In all 
the other cases the rates range from 2s. 24d. on the 
left of the Rhine to 2s. 3d. on the right side in the 
iron mines. At Clausthal the workers in the iron ore 
mines get 2s. 2d., and at the Liegen-Nassau iron ore 
mines 2s. 6d. In the other coal mines the rates are: 
Upper Silesian, 2s. 6d. ; Lower Silesian, 2s. 7d.; and 
at the Halle brown coal mines, 2s. 8d. per shift. The 
significance of the figures lie in the fact that higher 
rates of wages rule with the shift of shorter hours. 
For example, the Halle brown coal miners work on the 
average 114 hours per shift, their pay being 2s. 8d.; 
with the eight-hour shift the rates went up from 3s. 
to 3s. 6d. and 3s. 9d. per shift. 





The Northumberland miners, following in the wake 
of Durham, are proposing to limit working at the pits 
to ten hours per day. Many now work only ten, but 
some work eleven hours. The limitation affects the 
drawers, the banksmen, and others, the hewers only 
working about 74 hours per day in the several districts. 
At Coanwood Colliery the men are on strike against 
payment of rent, the houses being owned by the 
colliery owners, The custom in Durham and Northum- 
berland is to have the houses free, as part of the 
bargain ; but at this one colliery the men are charged 
rent, hence the strike. 

It is reported that South Wales will not be repre- 
sented at the conference cn the eight hours’ question, at 
the Westminster Palace Hotel. Themen at the Holly 
Bush Colliery, Blackwood, are on strike, the matter 
in dispute being the price of cutting or hewing. 
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STEAM ENGINES AND BOILERS. 


J. Wild, Oldham, Lancs. Construction of 
Governors for Steam Engines. [8d. 5 Figs.) January 10, 
1890.—A standard N supports the hollow pillar A ; below acollar 
a1 js placed a block e! to which the driving gear in is attached. 
The wpper side of the collar a! is below the upper surface e? of the 
block el. On the block e! two ears land Ul! are formed through 
each of which a pinhole is bored. Free to revolve and slide upon 
the pillar A is a threaded nut g upon which is screwed a block e 
having ears /4 and 15, through which holes are bored similar to 
those in the ears? and. The block ¢ has a bush p with an in- 
ternal flange q formed on the upper side of it. At an equal dis- 





tance between the centres of the holes in which fit the pins 17 and 
13, 16 and /2 in the ears/5 and 11, 4 and J of the blocks ¢ and e!, and 
in the same plane two weights c and c! are placed one on eachside 
of the pillar A, having holes to receive the pins c2 and c? bored 
through the centres. Passing from the ball cl to the ear /1 a pair 
of arms d? are placed, and passing from the ear J to the ball cl 
another pair of arms d? are placed and also the pair of arms d pass- 
ing from the ball c to the ear /4, and passing from the ball cl to the 
ear 5a pair of arms d! are placed, and each pair of arms are con- 
nected at their ends to the ears and to the balls by means of pins. 
(Accepted December 17, 1890). 


1435. J. A. and J. Hopkinson, Huddersfield. 
Water Gauges. [lid. 9 Figs.) January 27,1890.—A is the 
gauge cock, B the gauge glass, and C the try cock. The try cock 
is formed with two parallel upward flanges a projecting into the 
cavity b in the gauge cock, which flanges form a channel between 
them, which, when the try cock is screwed home, is in line with 
the water peneee cin the gauge cock. Each flange a is formed 
with an internal ledge a1 sloping from back to the front. A ball 
d for closing the orifice e leading to the gauge glass is plaeed in the 
channel between the flanges a and rests on the ledges al. To 
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insure the ball being lifted by the rush of water when the glass B 
breaks, an ample a? is provided for the water beneath 
the ball by well grooving out the metal between the ledges a! so 
that the thoroughfare a? is greater than that between the ball and 
the lower end of the passage e. For retaining the ball in position 
on the inclines a! a screw plug f is screwed into the front of the 
gauge cock, the plug having a projecting end f! against which the 
ball rests. When the plug f is removed the ball will roll down 
the inclines a! and out of the gauge cock at the hole opened by the 
removal of the plug, and allow the water p es in the gauge 
cock to be cleaned. (Accepted December 17, 1800). 


1582. J. A. and J. Hopkinson, Huddersfield. Safety 
Valves. (11d. 9 Figs.] January 29, 1890.—This invention relates 
to compound safety valves, A being an annular externally loaded 
valve, B a central internally loaded valve ; C is the casing dome, 
and D the valve block. a is the seated block of the annular valve 
A secured to the valve casing. The valve guard consists of a 
ring bl screw-threaded internally to fit a screw-threaded por- 
tion al of the valve seat a, and having ve bars b2 curved 
inwards at their upper ends and connected by a boss 3, which is 
bored to receive the externally weighted valve spindle ¢. The 





vertical bars b? act as guides for the annular valve, and the eye in 
the boss 63 serves to guide the valve spindle, so that the valve is 
amply secured against lateral displacement. The guard also 
serves to limit the lift of the valve by reason of the socket A! of 
the valve encountering the lower face of the boss 03, and the 
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height of the guard is arranged to permit of any desired lift. For 
draining the dome of cond tion a p d is formed in the 
casing, and the bed e for receiving the valve seat a@ is made flush 
with the face of the flange f that receives the dome. (Accepted 
December 17, 1890). 


2349. T. Metcalfe, Bradford. Cut-off Mechanism 
for the Slide Valves of Steam Engines. [6d. 9 Figs.] 
February 13, 1890.—The slide valve A of an ordinary steam engine 
with one eccentric and rod, has steam ports Al, Aland an exhaust 
port A? provided with two Fp yoy B, B. C isa cut-off plate, 
the back of which is toothed and into which gears a toothed seg- 
ment D pivotted on a pin E attached to the projections B, B of 
the valve A. F is the valve spindle and G a shaft which receives 
a circular motion from the governors of the engine through a lever 

H, H are two stop-pieces fixed on to the shaft E by set screws, 
and K, K, are inclined projections cast on to the segment D. The 
valve A is being drawn, say, from left to right, the cut-off plate C 
being also carried in the same direction by means of the toothed 
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segment D until the inclined projection on the toothed segment 
is drawn to and comes into contact with the stop-piece on the 
shaft G when the horizontal motion with the slide valve A is 
arrested and the segment oscillates on the pin E, giving to the cut- 
off plate C a contrary motion to the valve A, thereby closing the 
port and cutting off the steam to the cylinder. The exact period 
at which the steam is cut off depends on the position of the stop- 
pieces H, H, relative to the inclined projections K, K. As the shaft 
E is turned in either direction by the governors the stop-pieces 
H, H are faced opposite varying parts of theinclined projections 
K, K, thus the horizontal motion of the toothed segment is 
arrested sooner or later according to what part of the inclined pro- 
jections K, K strike against the stop-pieces H, H. (Accepted De- 
cember 17, 1890). 


GUNS, &c. 


680. H.S.Maxim, Crayford, Kent. Armour Pierc- 
ing Projectiles. (8d. 3 Figs.] January 14, 1890.—A is the 
main portion of the projectile. B is a cap secured to the rear end 
thereof. C is a plug fixed in the rear end of the body A. Disa 
screw bolt for securing the cap B to the main portion A whilst 
page it to move longitudinally and to rotate relatively thereto. 

is a driving ring of copper. E! is the ordinary steadying ring. 
F is a copper ring which is secured to the movable cap B. 
The plug C is formed with an annular projection C! which fits 
into a corresponding recess B! in the cap B in such a manner that 
the cap can move a short distance forward upon the projection. 
Two annular air chambers G are thus formed between the two 
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parts A, B of the projectile. The rear portion B is designed to be 
moved forward relatively to the body A, when acted upon by the 
pressure of the gases generated by the explosion of the powder 
charge in the gun. H, H! are two discs of lead which are arranged 
between and bear against the adjacent surfaces of the two parts 
A, B. Between these discs H, H! is arranged a layer J of softer 
packing, which will, at the commencement of the forward move- 
ment of the rear portion of the projectile relatively to the body 
thereof, be forced outward against the interior surface cf the gun 
a, and, asthe pressure increases, the discs H, H! will also be forced 
outward, and will prevent the oozing out and spreading of the 
softer packing between the projectile and the bore of the gun. 
(Accepted December 17, 1890) 

. Locks for 


729. T. Bergmann, Gaggenau, Ge: 

Firearms, (8d. 10 Figs.) . anuary 15, 1890.—The lock consists 
of the hammer h, pivotted upon a pin hl, of the main spring k, and 
of the trigger «. The hammer h is acted upon by the main spring k, 
which is attached to the frame of the lock by ascrew kl, The spring 
k, in its natural position, acts upon the hammer in a direction con- 
trary to that in which the hammer is to strike. It engages into a 
notch in the hammer A. Underneath spring & a pin / passes trans- 
versely through the lock, and is provided with a lever, by which 
it may be turned. At the point where the epring crosses said 
pin /, the latter is cut away or eccentric shaped, so as to permit 





the spring to sink into its lowest natural position in which it holds 
the hammer down in its rearward position. When the pin / is 
reversed by its lever, its higher part comes in contact with 
spring k, which is thereby raised and its direction of force reversed, 
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so that it will act upon the hammer to throw it forward, when 
17 1800) is released by pulling the trigger. (Accepted December 


2306. R. Morris, Blackheath, Kent. Ma 
for Rifles. [6d. 8 Figs.] February 12, 1890.—This invention 
relates to means of rendering magazines available for being 
charged in various ways. When this invention is applied to an 
existing magazine arran to be charged by a clip cantaining the 
cartridges, it is rendered available for being charged with separate 
cartridges by placing in the rear part of the magazine mouth a 
piece shay nearly to the shape of the ordinary clip with suitable 








stops on its sides to prevent it being pushed down too far. Each 
cartridge can then be put in singly. The sheet metal of which 
the filling piece is made is indented as indicated by the lines d!, d?, 
for retaining the flange of the cartridge, d! retaining it when it is 

ushed in horizontally under the spring jaws, and d? retaining 
= as 7 pushed down 5 é,e are _ : — = — vt 

p of the magazine, these stops holding the filling piece in - 
tion. (Accepted December 17, 1890). 

16,534, A. Longsdon, London. (Ff. Krupp, Essen, 
Germany.) Electrical Primers and Electrical Fric- 
tional ers. (6d. 4 Figs.) October 17, 1890.—Fig. 1 
illustrates the electrical priming screw plug containing a central 
insulated metallic wire a, provided near its inner end with a 
cylindrical boss b, a pasteboard obturator plate or disc c, a 
primer d, the — e of grained powder, and the platinum wire 
J, one end of which is fixed to the metallic wire, and the other 
end solde to the body of the priming screw plug. By 
means of this arrangement of priming screw plug, the piece of 





534. 


ordnance can only be discharged by electricity. Fig. 2 shows 
an electrical frictional priming screw plug, the construction of 
which is similar to that of the priming screw plug. The friction 
wire is provided at its lower end witha friction surface g, which, 
when the friction wire is drawn through the primer, causes it to 
ome The central bore of the priming screw plug is longer, 
and allows the friction wire, with its cylin cal boss, to be drawn 
into it and through the primer. This arrangement allows the 
ome of ordnance to be discharged by electricity, as well as by 
and. (Accepted December 17, 1890). 


16,939. A. O. F. von Augezd, Vienna. Machine 
Guns. (8d. 19 Figs.) October 23, 1890.—A cylinder B, which 
communicates with the bore of the gun, contains a piston C with 
rod c, which is connected with the breech mechanism of the gun 
and acts on a spring ¢, so that on the passage of the gases from 
the gun into the cylinder B, the expansion of such gases forces 
the piston rod backwards and thereby effects the opening of the 
breech piece D, while at the same time the spring ¢ is compressed 





in order afterwards to effect the closing of the breech again and 
the forward motion of the piston. The breech action consists of 
a closing piece D! pivotted to the rear end of the breech cylinder 
D, and the nose cl of the piston rod c, whose nose on the closing 
of the breech passes between the breech shoe A! and the closing 
piece D1, thereby locking the latter so that the breech action can 
only open when the piston-rod has moved back far enough to cause 
the nose c! to release the closing piece D1, A projection c? on the 
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piston rod ¢, backward motion of the piston-rod and the conse- 
quent releasing of the closing piece D! forces back the breech 
cylinder D so as to open the breech, while, during the forward 
motion of the piston rod cafter the closing of the breech, the pro- 
jection strikes against the firing pin. (Accepted December 17, 1890). 


MINING AND METALLURGY. 


20,865. W. and J. G. Patterson, Newcastle-upon- 
Tyne. <p | for Drilling, Boring, and Cut- 
ting Coal, Stone, Rock, and other Hard Substances, 
{Sd. 7 Figs.) December 30, 1889.—A motor cylinder a is fixed 
to a frame b, driving the crankshaft ¢ in any suitable way. 
From this shaft the various motions for driving the tools and 
gear are taken. d is a coal-cutting tool arranged to revolve 
through the medium of a belt d' driving from flywheel d? on to 
pulley d3, The axle of pulley d* is borne by two carriers d4 in 
one piece with the lug d5 through which the screw d6 actuated by 
handwheel d7 works. The turning of d7 causes the carriers to 

















travel up and down the stand bar d8, and thus permit the cutter 
d to travel and work in a vertical plane. The distance between 
the cutter shaft and the main driving pulley varies, and to counter- 
act the ing of the driving belt d! guide bars f are attached 
to the engine frame, up and down which the weighted pulley f1 
slides, The friction of the belt by the weight f! is thus main- 
tained on the peripheries of the pulle sd3, ¢ is alsoa revolving 
coal-cutting tool driven by aspure! and pinion e%. Byturning the 
handwheel ¢7 the screw is traversed and the traversing motion is 
transferred to the cutter shaft, thus supplying the requisite end 
pressure. (Accepted December 10, 1890). 


1264. W. Settle, Bolton. Drills for Mining, Quarry. 
ing, &c. (8d. 2 Figs.) January 24, 1890.—The action of the 
apparatus is as follows: The motor a being started, causes the 
cam @? to revolve, and come in contact with the projection d on 
the sliding block d+, forcing the latter back and compressing 
the spring ¢; and upon the further revolution of the cam a?, the 





block d@? is released and thrown forwards by the spring i. As 
the apparatus is at work the attendant slowly rocks or rotates 
the rod di by the handle f to change the position of the cuttin, 
end of the tool in the hole. The apparatus is gradually moved 
forwards on the slide kas the boring proceeds by means of the 
screw l, (Accepted December 17, 1890). 


14,053. F. A. Herbertz, Cologne,Germany. Smelt- 
urnaces. (6d. 38 Figs.) September 6, 1890.—The shaft 

S is carried loosely by the brackets C which rest upon the 
bearers T; under the shaft S are two water cooled annular 
chambers K and K!, each consisting of several cooling chests, 
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and under these coolers is the movable and adjustable hearth H 
of the furnace. The chambers Kand K! are adjustably sus- 
pended under the shaft S by means of the hanging bolts B and B!, 
which are carried by the brackets C, and by the carriers E and 





justable air passages O and Ol, The suction of the gases and the 
consequent entrance of the air through the openings O and O! 
into the shaft S, is effected through the suction pipe R, R1, R?, 
and the steam injector J. In order to remove, without interfering 
with the working, any smoke deposit in the pipe, two pipes 
R1, R1, are mounted on a carriage W which runs on rails, and as 
soon as a deposit has formed in one of these pipes a clean pipe 
may be quickly substituted. To effect a more intense suction 
several pipes R! are employed, each with asteam nozzle J starting 
from a common pipe R and opening into a common suction pipe 
R2. (Accepted December 17, 1890). 


RAILWAY APPLIANCES. 


2295. A. E. Schurr, Romford, Essex. Railway 
Couplings. [8d. 3 Figs.) February 12, 1890.—An auxiliary 
buffer B is fitted to the coupling, and carries at the rear a detent 
in vertical slides B! formed with the buffer head B; after the 
coupling links C have My any the detents D (by the lifting and 
falling of the detents in the slides B1), the buffer B is driven back 
and carries with it the detents D, thus gathering the slack. Each 
detent is held in position after the slack is gathered by a cam H 
with lever I, which cam H falls into position in toothed part G, 








formed on buffer head A, thereby preventing the return of the 
detent D, and at the same time the buffer B is held withdrawn, 
thus allowing the main heads A to meet. The driving in of the 
buffers causes the dog P to withdraw a clutch at N by striking its 
lever arm O, which clutch has hitherto secured the drawbar K and 
buffer head A in line with each other, and the dog P prevents the 
clutch N from again gripping the drawbar, and thus bringing it 
into —y securing it in a central position. (Accepted December 
17, 1890 


7526. C.G. Owen, London. Signalling in Railway 
Trains. [lld. 11 Figs.) May 4, 1890.—An electriccircuit 4, 4a 
runs through the train from the engine 1 to the rear van 2, and 
in this circuit a current is constantly maintained so long as no 
signal is being sent. This current operates on relays 14, the func- 
tion of each of which is to control a local circuit in which there is a 
bell. When the current is circulating in the train circuit, the 
local circuit is broken, and when the train circuit is broken the 
relay completes the local circuit. The current in the train circuit 
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is supplied by batteries 5,5. To break the circuit switches 6 are 
provided for the guards and driver and switches 7 in each passenger 
compartment. Those for the guards and driver are so arranged 
that they cut out the adjacent local circuit also. hen one of 
the passenger switches 7 breaks the train circuit it also sets a 
bell ringing in the compartment, thereby indicating the com- 
partment from which the signal was despatched. This apparatus 
is brought into action automatically by the parting of the train. 
(Accepted December 17, 1890). 


MISCELLANEOUS. 


20,286. E. W. Anderson, Erith, Kent. Cutting into 
Lengths and Delivering Plastic Materials, such as 
Smokeless Powder. [1ld. 4 Figs.) December 17, 1889.—The 
material is forced out of the cylinder of the press by a screw 
geared with the upright shaft 2 driven from the shaft l. The 
material issues from a die at m; between this die and the belt c 
the material hangs slack ; it lies between the guides y, y and ex- 
tends the whole length of the belt, and after passing beneath the 
cutting roller e it is removed by hand in detached pieces. As the 
cylinder empties the rod n is thrust down, and at theend of the 
operation the weighted lever o falls over and moves the sliding 



















































































bar p to the right, thereby shifting the driving belts and causing 
the press to be run up rapidly, The p also moves a lever 
and strikes out the clutch r which couples the shafts k’ and J. 


shaped guides for rom, the hooping from the rolls E, E. G, 
G is another pair of vertically set Y-grooved rolls for drawing the 
hooping from the rolls E, E, and through the Y guides F, F. The 
V guides are adjustable as to distance apart by screws H to suit 
the width of the hooping which travels along flatwise horizontally, 
and after leaving the first pair of rolls E, E it is subject to a cur- 
rent of cold air blown by a blower through the trunk I, the air 
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impinging against the under side of the hooping from the channel 
J, & similar operation being effected for a further cooling of the 
a by air from the channel K. The rolls E and G are balanced 
by the weighted lever L L to nip against the edges of the hooping, 
the flat surfaces of the hooping not being touched by rolls. (Ac- 
cepted December 17, 1890). 


1772. J. Sloan, Paris. Hulling and Reducing 
Grain. (8d. 1 Fig.) February 1, 1890.—This apparatus com- 
prises a oe A through which the grain is distributed to the 
rollers B, C, between which the grain falls. One roller B is held 
in fixed bearings, and is revolved at a high velocity, whilst the 
other C, which revolves at a reduced velocity on an axis D, is 
mounted in two bearings El formed on lever E, which oscillate 
upon their axis F, Through the lower end of the levers E extends 
a rod G surrounded by a spring H, which enables one of the 








rollers to recede from the other in case pieces of iron, &c., should 
pass between them. The rod G is fixed at one end upon an eccen- 
tric I, which can be actuated by an operating lever J which is 
secured upon the shaft of the eccentric, which shaft connects the 
two levers E. The ribson the rollers are arranged to cross each 
other at a given angle, the degree of opening of which is inversely 
proportional to the velocity at which the rollers turn. The 
ooo rotate in opposite directions. (Accepted December 17, 


1803. L. Appert, Paris. Moulding Glass. [lld. 18 
Figs.) February 3, 1890.—Fcr producing a tube a hollow metal 
mould M is used, which is bored cylindrically throughout its 
entire length, its interior section having the shape of the outside 
of the tube T to be produced. This mould can be opened entirely 
in the direction of its length and also transversely by means of 
hinges M1, the joints being of sufficient number to allow the glass 
tube to be easily taken out when made. Movable ferrules M11 
secure the mould. A double perforated casing E surrounds the 


Fig,2. 











lower end of the mould and allows of its sides being heated or 
cooled at will. Its length is equivalent to the length of the pipe 
added to the length of two bearings m arranged at each end and 
projecting beyond the sides of the mould and serving as guides 
tothe movable core. Transverse hollow grooves m1 made in the 
walls of the mould at its two extremities, and also at intervals 
along its length, retain the molten glass during the operation of 





The bar p hasa handle p! upon it, and by this the attendant moves 
the bar to the left when starting the press. The belt c is started 
by the hand lever s; an arm on the axis of this lever is coupled 
with the clutch leverg. The attendant can increase or diminish 
the speed of the belt ¢ relatively to the rate at which the press is 
driven by turning the handwheel?t. An endless cord u conveys 
the motion of the handwheel to a screw v, and this gives motion 
to a belt fork w which controls a of the driving band 
hon the cone drums g,g. (Accepted December 17, 1890). 


1522. T. H. Jo! London. Apparatus for Coating 
Hoop Iron with and Terne Metal. [6d. 3 Figs.) 
January 28, 1890.—The bath A surmounts a furnace B by which it 
can Be heated. A flat ee tube C is partially subme in 
the bath. A tube D with scraper edges scrapes surplus metal from 
the flat surfaces of the hooping. E, E are rolls set vertically and 





E! which surround the annular water cooled chambers K, K!. 
In connection with the movable hearth H are formed two ad- 


ding and prevent the glass being carried away by the core. 
These grooves may be replaced by any other form of depression, 
made inside the mould. (Accepted December 17, 1890 


UBITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
. — cafe Bag ~~ nt time, -~ 
reports of trials of patent law cases e may 
Seescibed, guadin. at the tiene of Eamtanenn Sead on, bead ° 








American Natura. Gas.—Natural gas has been dis- 
covered in Louisa County, Iowa, twenty miles from 
Muscatine. A well was being bored for water at the time. 





provided with Y grooves into which the hooping engages and by 
the rotation of which it is drawn from the bath A. F, F are y- 


The force of the gas was sufficient to blow mud and water 
20 ft. into the air. 
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THE ELECTRIC MAINS OF PARIS. 


WHEN the distribution of electricity is required 
on a large scale, such for example as from central 
stations, it becomes a necessity, unless currents of 
high tension are made use of, to employ copper 
conductors of so large a section that the term wire 
is not applicable to them ; they are actually bars of 
copper connected together in such a way that each 
joint is as perfect as possible, in order to avoid 
Coheen In practice such bars, however advan- 
tageous they may appear at first sight, are not often 
employed ; the method adopted in the circuits of 
the great Deptford central station is an exception 
which need not be taken into consideration, because 
the system has not yet been sufficiently tried. It 
is difficult to obtain suitable bars of copper, and to 
adapt these for conductors of a weight greatly in 
excess of 1001b. There are many electrical con- 
ductors in use in Paris which have a larger cross- 
section than 1000 square millimetres, which corre- 
sponds to a weight of about 890 kilogrammes per 
100 metres ; with conductors of this size even, it 
would be necessary to have a joint every 50 metres 
if rigid copper bars were employed. In practice it 
would not be possible tomake use of bars more than 
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10 metres in length, which would greatly multiply 
the number of joints, and in France, at all events, 
it would be considered incompatible with prudence, 
or even with safety, to attempt this. In the great 
installation above referred to, but not yet complete, 
the annular copper conductors, which are of very con- 
siderable section, are made in short lengths, and it 
is claimed that no difficulty is experienced with the 
very numerous joints existing on a forty-mile cir- 
cuit now completed, even with the high voltage 
driven through them. Almost universally, there- 
fore, cables made up of small wires giving collec- 
tively the required section, are used in preference 
to rigid bars, both for economy, safety, and con- 
venience in manufacture and in installation. Such 
cables are formed of a greater or less number of 
strands, the ends of the individual wires being 
soldered together in such a way as to break joint ; 
by this arrangement if any partial rupture takes 
place, the transmission of the current need not be 
seriously interfered with, and cables of any length 
can be manufactured, the only limits in this respect 
being those demanded by weight and ease of 
handling. Such cables are generally wound upon 
drums, in lengths weighing from 1500 to 1800 kilo- 
grammes, a length which should not be exceeded 
on account of the necessity for using special appa- 
ratus for transporting and handling the drums. 
But it is evident that, keeping well within this 
limit, cables of considerable length may be em- 
ployed so that the inconvenience rising from join- 
ing them may be disregarded. It should be borne 
m mind that in these cables the question of 
external diameter is quite a secondary matter ; 
what is of capital importance is the useful sec- 
tion of the cable, that is to say the sum of the 


Parallel Gables 


| sections of the wires composing it. 
| being arranged obliquely to the axis of the cable, the 

| effective section of the strand is smaller than that 
| which corresponds to the diameter of the wire, but 
in practice the difference is very slight, and it may 
be assumed without any important error that a 
cable composed of N wires each having a diameter 
d, has a section equal to N “a ; 





As to the weight of such cables it is often useful 
to know it, @ priori, in a function of its total useful 
section ; if the section of a cable is equal to S, its 
kilometric weight will evidently be equal to S x 8.9, 
this figure being the density of copper. But asthe 
strands are arranged spirally, there is in reality 
considerably more than a mile of wire in each of 
the strands forming a mile of cable. A very close 
approximation will be obtained, however, by using 
the following formula ; the kilometric weight equals 
the section in square millimetres multiplied by 10. 
Thus a cable having 1000 square millimetres of 
section will weigh 10,000 kilogrammes per kilo- 
metre. This formula is simple, easy to remember, 
and very frequently useful. 
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The employment of cables, either bare or covered 


Fig. 4. 
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sion shall not be confined to the separate wires but 
shall pass through the whole mass ; this arrangement 
is of great importance, as there may be always a 
danger of one or more wires being fractured in the 
whole length of the cable. Generally speaking the 
cable-making machines are arranged in such a way 
as to produce a certain range of the most commonly 
used conductors; and manufacturers recommend 
that they should not be bound by a minute specifi- 
cation of the cables they may be asked to make, 
but that they should be given every possible latitude. 
The only indispensable information required is that 
of the useful section, a dimension imposed by the 
electrical conditions of transmission and which 
are easy to fufil. Cables are laid either above 
ground, like telegraph or telephone wires, as is 
commonly the case in the United States for lighting 
and transmission of power, or they may be placed 
beneath the ground. Several types of canalisation 
(in all cases of the last-named character) have been 
adopted by the different companies now supplying 
Paris with electricity, and we propose to examine 
consecutively the systems that they have employed. 

When the concessions for electric lighting in 
Paris were submitted to the Municipal Council it 
was decided that, in order to give sufficient advan- 
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| with an insulating and protecting material, has been 

enormously extended during the past few years. In 

Paris all the companies that obtained concessions 
‘for lighting different parts of the city, that is to 
|say, the Edison Company, the Electric Lighting 
jand Transmission Company, the Popp System for 
, Compressed Air, and the Place Clichy Concession 
| Company, make use of cables for their respective 
|systems. We propose in the following articles to 
describe the processes adopted by each of them 
'in laying their mains. We may mention inciden- 
| tally that many hundreds of tons of cable have been 
| furnished for this purpose by MM. Lazare, Weiler, 
/et Cie., chiefly made of silicious bronze. The 
/ manufacture of metallic cables is limited to a com- 
| paratively small number of works. Until within 
| recent years this industry was practically an English 
monopoly, but to-day (to say nothing of other 
countries) there are several important factories in 
France that supply the different electric associations 
with cables for transmitting current either for 
lighting or for power, as well as for lightning con- 
ductors. The principal of these are the establish- 
ments of MM. Rittier et Cie., of MM. Boneley, 
jet Cie., the Société Alsacienne de Constructions 
| Metalliques, MM. Menier et Cie., &c. 

We do not propose to enter here into any details 
of manufacture, as that would lead us far beyond 
the limit of the present subject. It is sufficient for 
our purpose to Say that so far as bare cables are 
concerned, they are generally composed of strands 
|arranged in groups of seven, the hexagonal form 

completed by a central wire, being that which is 
' most economical as regards space (see Fig. 1). The 
| strands composing the cable are placed as closely 
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tages to the exterior districts as well as to the 
centre of the city, the areas of these concessions 
should be laid out in the forms of sectors running 
from the heart of Paris to the outer boulevards ; 
it is for this reason that the concessions granted 
on the right bank of the Seine to the four societies 
which are at the present time executing the works, 
are limited by radial lines which extend as far as 
the fortifications. These four societies are: The 
r,t Parisienne de |’Air Comprimé (Systéme 
Victor Popp); the Compagnie Ancienne d’Kclairage 
et de Force par 1|’Electricité; La Compagnie 
Générale Edison, and the Société du Secteur de la 
Place Clichy. These various concessions do not 
include the whole of Paris on the right bank, and 
they do not touch the left bank. A portion of the 
area which they donot cover has been already con- 
ceded to other contractors, but the works con- 
nected with these last-named undertakings, not 
having been yet eommenced, it would be premature 
to make any reference to them here. 


I. THe CompaGnige PARISIENNE DE LAIR 
CoMPRIME. 


Thesectorconceded tothe Popp Company includes : 
(a) all that part of Paris situated between the grand 
boulevards and the Seine ; (b) on theouter edge of the 
concesions, the boulevards from the Bastille to the 
Place de la République, and thence to the fortifica- 
tions. The central part of the concession will be fed 
from fourstationssituated in the Rue Boissy d’ Anglas, 
the Bourse du Commerce, the Boulevard Richard 
Lenoir, and the Rue Dieu. Each of these stations 
delivers the current into a system of independent 
charging cables, which supply a secondary series of 





together as possible, so that the electric transmis- 


accumulator stations grouped in tension on the 
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réseau. Itis the current from these accumulators 
which is furnished to thesubscribers. In order to 
guard against the consequences of accidents to the 
system, the four circuits of conductors are con- 
nected by safety cables, by means of which any one 
of the mains can be supplied with current from any 
other station besides its own. The quadruple 
system of mains is also doubled as an additional 
precaution against accident. The outer edge of the 
concession will be supplied from three stations 
situated in the Rue de Belleville, the Rue de 
Menilmontant, and the Boulevard Richard Lenoir. 
This last-named station will supply current to the 
central system as well as to the exterior portion. 
Here, as in the other part of the installation, inde- 
pendent charging mains are laid down, but they 
deliver the current to transformers not to accumu- 
lators. The central part of the system is formed 
with insulated cables supplemented by unprotected 
conductors in the less important districts ; the 
outer part of the concession will probably be sup- 
plied wholly with non-insulated mains. 

The general arrangement of one of the réseaux is 
represented by the diagram, Fig. 2. The principal 
conductor furnishes a high-tension current, and is 
shown in full lines. The distributing cables carry- 
ing a low-tension current are formed in the same 
manner, — that the insulation is somewhat less 
complete ; they have a useful cross-section of 
200 and 400 square millimetres. The number of 
these cables is determined on, with the view of 
supplying a largely increased quantity of sub- 
scribers than exist at present ; there are two such 
conductors of 200 square millimetres section, for 
from 500 to 750 lamps, and two of 400 milli- 
metres cross-section for from 1000 to 1500 lamps. 
In some cases the current is distributed by parallel 
cables placed in the same trench; in others, by 
cables arranged in a loop, as shown in Fig. 3. 

It is too early to speak at present of the system 
of mains serving the periphery of the sector ; the 
arrangement will be something like that shown in 
Fig. 2, with transformer stations, but the details 
are not yet decided on. The charging main isa 
cable conductor with a silicious bronze core sup- 
plied by MM. Lazare, Weiler, et Cie., insulated 
with caoutchouc, and protected by a lead covering, 
which is itself sheathed with hemp wrapping. 

Throughout all the different sectors in Paris the 
various classes of conductors are laid in trenches 
placed under the side walks parallel to the houses. 
At any time when a cable has to be laid, the Muni- 
cipality of Paris gives an order that specifies the 
particular conditions under which the necessary 
opening may be made; its depth and width, its 
distance from the houses, &c. In this trench are 
placed cast-iron channels made in lengths of about 
40 in. each, and with the ends formed to fit one 
into the other; these channels are closed by a 
cover, either flat or rounded in those places where 
the service conductors to subscribers have to be 
led off. These channels are, of course, of different 
dimensions and are sometimes placed one above 
another in the same trench; their upper edge 
should be about 20 in. below the surface of the 
street in such a way that they may pass beneath 
the service gas pipes leading from the mains into 
the houses. 

In the channels the insulated cables are carried 
upon wooden supports saturated with paraffin, and 
grooved longitudinally to receive the conductors ; 
in this way they may be adapted to carry from two 
to five cables ; they may be superposed, just as the 
channels themselves are superposed in the trench, 
in order to give sufticient accommodation for the 
total number of conductors that may be required. 
Figs. 4 to 9 show some types of this arrangement. 
Fig. 4 is for a group of four subscribers’ leads. Fig.5 
for four conductors, and six leads, surmounted by a 
channel for six conductors. Fig. 6 is a channel for 
nine conductors, and Fig. 7 for twenty-eight con- 
ductors. Fig. 8 showsa section of one of the longi- 
tudinally grooved supports, and Fig. 9 shows the 
mode of supporting the insulated cables in the 
tunnels and shafts. It is evident that an excess 
of accommodation is provided in this system, a 
certain number of spaces being reserved for future 
increase in the canalisation. The object of saturat- 
ing the wooden supports with paraftin is to assist in 
preserving them, and also to give them a smooth 
and slippery surface to facilitate the operation of 
drawing the conductors through the channels. The 
process consists simply of dipping the finished sup- 
ports in a bath of melted paraffin. 

(To be continued.) 
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Tue business of the meeting being thus concluded 
votes of thanks were passed to everybody and about 
everything, and the Society were conveyed to the 
Tredegar Works to luncheon. 


THE TREDEGAR IRON WorKS. 


These works cover some 30 acres of ground and 
are located at the Falls of the James. They were 
established some fifty years ago, and perhaps fur- 
nished more war material to the Southern Army 
than all the rest of the southern mills combined. 

The rolling mills have a capacity of 40,000 tons 
per annum, and the foundries of 25,000 tons; the car 
shops employ 16 gangs of men, and the horeshoe 
factory produces 100 kegs daily; 100 tons of rail 
spikes is the daily capacity of this mill, while the 
car axle department can turn out 60 axles per day. 
The motive power consists of eleven turbine water 
wheels, 

These works were started in 1836 and named 
from works in Wales. In 1847, General Jos. 
R. Anderson took charge, and after making guns 
for the United States and the machinery for the 
Roanoke and Colorado, he did as most Southern 
men did, seceded with his State, and turned his 
energies into making weapons to destroy his 
Government. 


RicumMonp LocomotTivE Works. 


From the Tredegar Works the party went to 
those of the Richmond Locomotive and Machine 
Company. These are managed by Mr. E. F. C. 
Davis, lately connected with the Philadelphia and 
Reading Railway. The action of his masterly 
hand was seen in every department, the shops 
were carefully equipped with the most modern 
tools, and the general effect on the visitor was 
extremely satisfactory. In addition to locomotive 
building the company is engaged on the machinery 
for the Texas. 

The history of these works may be said to have 
begun in 1865, when Colonel Tanner and Mr. 
Delaney started the Engine Company, which 
bore their name, and shops were erected on 12 acres 
of ground in the north-east suburbs of Richmond. 
Some 24 acres have been added, and the capacity 
of the present plant is 300 engines per year. The 
works comprise an erecting shop 350 ft. by 50 ft., 
provided with a travelling overhead crane of 15 tons 
capacity, and equipped with the necessary tools and 
appliances for heavy and extensive work. The 
boiler shop is equipped with hydraulic rivetting 
machines, rolls, cranes, shears, punches, &c., re- 
quired for large works, and a few additional tools 
suitable for handling the heaviest work with 
facility. There is an ample pattern shop, fur- 
nished with modern machinery sufticient for general 
purposes, and a large four-story brick building, 
with water tower, for safe storage of wooden 
patterns. The foundry is provided with two 
cupolas of 11 tons capacity, with substantial cranes, 
drying ovens, and an ample floor, all capable of 
extension ; the same is true of the brass foundry. 
The smithery contains a 650 lb. hammer and cranes. 
The locomotive shops are 160 ft. by 60 ft., and the 
facilities by rail and by water are unrivalled. 

There are six pits for locomotive building, each 
holding two standard locomotives, and a traversing 
table for shifting the finished machines to the main 
track. New and modern tools for this department 
of the business have been put in, and the company 
intends to make this branch a specialty, and to build 
locomotives equal in every respect to those of the 
older builders. 

There is a water tower of 5000 gallons capacity to 
supply the place, and the equipment throughout is 
superior to anything in the South. The works 
front on the Chesapeake and Ohio Railroad. The 
buildings, if aligned, would cover a frontage of 
2000 ft. A battery of boilers of 300 horse-power 
provides steam power for the machinery of the 
shops and heat for the offices. : 

The management of this establishment is in the 
hands of energetic and experienced officers. W. R. 
Trigg is president; J. J. Montague, vice-presi- 
dent; R. D. Hudgins, treasurer; George F. 
Jones, secretary ; and E. F. C, Davis, A.S.M.E., 
superintendent. 

r. Davis is evidently full of energy, and under 





his administration there is but little doubt of the 
future of these works. A vast amount of work 
was in hand at the time of our visit, and it was 
seen that there was the capacity of a very large 
output of many classes of work. 

Annexed are some particulars of the engines for 
the United States battle-ship Texas. The hull of 
this ship is being built by the Navy Department at 
the Gosport Navy Yard, Portsmouth, Virginia : 


Displacement... 6300 tons. 


Engines Two vertical inverted direct- 
acting triple-expansion. 

Cylinders 36 in., 51 in., and 78 in. in 
diameter, 39 in. stroke of 
piston. 

Revolutions ... 123 per minute. Piston 
speed, 800 ft. per minute. 

Horse-power ... 8600. 

Condensers 6312 square feet. 

Boilers... Four 14 ft. in diameter, 


18 ft. long, shell of steel 
1,5; in. thick. 
150 Ib. per square inch. 
Total, 16,913 square feet. 
532 square feet. 
Twin screws, 14 ft. 6 in. in 
in diameter, 17 ft. pitch. 


Tue Crry or RicHmMonp. 


From these works the Society was driven around 
Richmond, and it may prove of interest to give a 
short account of some of its principal features. 
Richmond must always be a very interesting city 
from the important part it played in history as the 
capital of the Southern Confederacy, and naturally 
the first place visited was the State building. 

Here are preserved most of the archives of the 
Confederacy. The original ordinance of secession, 
the bail-bond of President Davis with the almost 
unreadable but well-known signature of Horace 
Greeley, and many other similar papers. The 
capitol ison the summit of a hill with a command- 
ing view and in the centre of a beautiful park. 
Nor is this capitol without many relics of the early 
history of the country, documents relating to the 
old wars of 1776 and 1812, and a variety of objects 
of interest, among them the following well worth 
inspection: 1. Speaker’s chair of the House of 
Burgesses in colonial times. 2. Portraits of 
governors in colonial and later times. 3. The 
parole signed by Lord Cornwallis’ own hand at 
Yorktown. 4. Original MS. of the Virginia Bill 
of Rights—the first in America. 5. The lawyer’s 
fee-book of Patrick Henry. 6. Autograph of 
Washington at seventeen years of age, with spe- 
cimens of his work as a land surveyor. 7. Jef- 
ferson’s marriage bond. 8. Specimens of Conti- 
nental and Confederate money. 9. MS. of Stone- 
wall Jackson’s last despatch. Outside the building 
is a statue of General George Washington. 

As is usual in most cities of the east there is a 
building called Washington’s head-quarters, in fact 
itis one of the modern improvements that no city 
can afford to be without. President Monroe’s tomb 
is also one of the sights of Richmond, for Souther- 
ners are proud of their distinguished men and love 
to honour them. 

St. John’s Church was erected in 1740, and it 
was in this editice that Patrick Henry made that 
ringing speech ending with the words: ‘‘ Give 
me liberty or give me death,” and history fails to 
record which was tendered to him on that occasion 
by his startled listeners. 

Passing from this to structures of modern date 
we were shown the houses of Jefferson Davis and 
of General Lee. These modest buildings offered 
rich material for the imagination, and one could 
not help picturing the many and anxious con- 
ferences held in these dwellings, especially succeed- 
ing the dark days when the heroic general solemnly 
warned his ambitious president of the hopelessness 
of the struggle. These recollections naturally call 
up another monument of Richmond, but removed 
recently to Chicago, the famous Libby Prison, 
— so many Northern prisoners suffered and 

ied. 

We were next shown the monument erected to 
the dead soldiers of the South, and it is a fitting 
tribute to their memory. That they were mistaken 
is evident to-day, but that they believed they were 
right and were faithful to their convictions is 
equally true. 

The last, and, perhaps, the most beautiful object 
shown us, for certainly it produced the most endur- 
ing effect, was the statue of General Robert E. 
Lee. Whoever had the arrangements to make for 
this statue and for its location, was possessed of 
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good taste and great good sense. The statue is 
erected on the summit of a hill, just at the out- 
skirts of the city, and stands as though still guard- 
ing the spot he loved and so courageously defended 
against such odds for three years. The horse and 
rider are about 30 ft. in height, made of bronze, 
and are mounted on a pedestal of granite, which, by 
a strange combination of circumstances, came from 
the coast of Maine. Mercie was the sculptor and 
Pujot the architect, both Frenchmen, and the cost 
of the monument was 75,000 dols. There is no 
allusion to anything of the past in the inscription ; 
it bears simply the word ‘‘ Lee.” The dedication 
was a great day in Richmond, and the occasion of 
the gathering together for the last time of the 
shattered remnants of the Southern Army. It was 
their final tribute to their ‘‘ lost cause,” and many 
of their former enemies joined with them in this 
farewell to their great leader, for Northern veterans, 
members of the army, were glad to mingle on this 
occasion with their late foes, the blue and the grey 
together dedicated this monument to the memory 
of the Southern leader. 

That evening a farewell reception was given to 
the Engineers by the citizens at the Richmond 
Theatre, which was elegantly decorated for the 
occasion. A fine band discoursed sweet strains from 
the balcony and all the best citizens were present. 
After a delightful evening we said good-bye to the 
citizens of this hospitable place, but not to our 
committee, for they gave us orders to assemble at 
the station in the early morning to take a train to 
Newport News, Norfolk, Fort Monroe. 

A halt was made at Providence Forge. The 
old forge, it seems, was buried during the 
days of the Revolution, probably to preserve the 
machinery from the despoiling hands of some of 
the ancestors of your readers, and lately by the 
bursting of dams and the flooding of the land, this 
ancient machinery was brought to light and placed 
as a relic in the position it occupied in bygone days. 

A short run of an hour brought the party to 
Newport News, where the Chesapeake and Ohio 
Railway have started immense shipbuilding works; 
indeed, they are on so large a scale as to seem 
almost stupendous ; an outlay of 5,000,000 dols. is 
the cost of all this magnificence. 

The company is called the Newport News Ship- 
building and Dry Dock Company. The consulting 
engineer is Mr. Horace See, well known in England, 
and formerly with Messrs. Cramp and Sons. 

The dimensions of the various structures are as 
follows : 


The shipyard contains 60 acres of land 


Frontage on the water 1825 ft. 
Buildings cover... ia rs 5 acres 
Dimensions of Dry Dock. , 

t. 

Length on top ... 600 

"Wade 45. es 130 

fe botto1 50 

3, atentrance ... aes 93 

Draught of water over sill ... ae o- oO 

Time required for pumping water out of dock, 

one hour thirty minutes. ‘ 
t. 

Office building, three stories, brick 40 by 200 
Pattern and joiner shop, three 

stories, brick nis me i 60 ,, 300 

Machine shop, iron and brick 100 ,, 300 

Boiler shop, iron and brick 100 ,, 300 

Blacksmith shop, brick 100 ,, 300 

Bending shed, iron and brick a 60 ,, 127 

Ship fitters’ shop, iron and brick ... 60 ,, 320 

», blacksmith shop, frame 120 ,, 208 

Pipe fitters’ shop, frame 50 ,, 208 

Power house, brick ... = Gs 40 ,, 130 

Lumber shed, two stories, frame ... 40 ,, 

Pump house, brick a 43 ,, 60 

Paint shop, frame _... 40 ,, 121 

Stable, two stories, brick 40 ,, 60 

iPiers. 

No. 1 60 ,, 900 
ay eae 60 ,, 350 
9 Bae 80 ,, 350 
- = Seb 60 ,, 550 

Outfitting basin ws 900 ,, 500 

Slipways. 

No. 1 a e 400 ft. long 
ge 400, 
nd 450, 
ee ae ofa Be 450 (a, 
» 5,6, 7, and 8 each 500 “A 


There were at the time of our visit three vessels 
under construction, one of them being a tugboat 
with quadruple expansion engines for the New 
York City and Northern Railway. The dry dock 
is a magnificent structure, and of ample size, as 
its dimensions show. The buildings are models of 





convenient arrangement and the tools are of the 
latest and most approved patterns. There is ample 
depth of water, for Newport News is really an arm 
of Chesapeake Bay, and Hampton Roads, just below, 
could shelter all the navies of the world. These 
places are both celebrated, the one for the conflict 
between the Merrimac and the Cumberland and 
Congress, and the other for the great battle with 
the Monitor. The writer being stationed in this 
vicinity in 1862, visited the scene the day after, 
when the Congress’s masts were just visible above 
the water. To-day all is peace and industry, and 
nothing marks this scene of a heroic battle, when 
men stood to their guns till the deck sank beneath 
them. Every arrangement for the comfort of the 
party had been made by Mr. See, and the ladies 
were consigned to the hospitable care of Mrs. See. 
After inspecting the yards and shops all were 
assembled at a fine hotel where an elegant banquet 
awaited us. All Americans will be greatly interested 
in the success of these works, and perhaps they will 
not prove uninteresting later to some Englishmen, 
for it is to be hoped they will give an impetus to 
American shipbuilding, and prove not only a 
financial success, but a national benefit. Certainly 
their location is all that can be desired, for they are 
near the ocean, and at the end of a line of railroad 
running right through the iron and coal regions. 
When they are in full operation it is to be hoped 
such an anomaly as a line of steamers owned nine- 
tenths in America and sailing under a foreign flag, 
will be only heard of as a relic of ancient history. 
A visit to Norfolk and Fort Monroe completed 
the day, and the meeting passed into history as one 
of the largest, most successful, and enjoyable ever 
held by the American Society of Mechanical En- 
gineers. 





STATIONARY ENGINE PRACTICE IN 
AMERIOCA.—No. III. 
By James B. Sranwoop. 

Connecting Rods are universally forged to shape ; 
this detail is the only special forging found in 
American engines of the cheaper class, the crank- 
shaft excepted. The stub-ends are either adjusted 
by a gib and key, by a wedge, or by some modifica- 
tion of the two. The marine stub-end is seldom 
seen, though recently one or two builders have in- 
troduced it on heavy engines in the form shown in 
Figs. 34 to 36, on page 122, in which the Babbitt 
metal is supported directly by the rod without 
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the use of a shell. This form has been attempted 
on small engines but has never been very success- 
ful, probably because it is not so rapidly adjusted 
as a key or wedge. 

Figs. 39 and 40, on page 122, show the wedge 
adjustment ; this sketch was taken directly from an 
engine built by the first user of this form of rod (as 
far as the writer knows), Mr. Charles F. Brown, of 
Fitchburgh. For adjustability, cheapness, and 
security, it cannot be excelled. The wide bearing 
of wedge against brass is one of its excellent points. 
The screws for moving the wedge do not extend 
entirely through it, but the lower screw acts as a 
jam for the upper one, and firmly locks the wedge 
in place, secure against jarring. The rod shown b 
Figs. 41 and 42 is of similar form for a oath 
smaller engine ; it was turned from a piece of round 
steel, the sides being planed parallel. These solid 
end rods cannot always be employed ; with ‘‘double- 
throw ” cranks and crossheads with solid pins they 
are modified as indicated by Figs. 43 and 44, where 
a strap is used. Figs. 45 and 46 show a strap 
secured by a wide flat key taking the entire strain, 
the bolts pass through slotted holes in the butt of 
the rod clamping the strap to it. 

In some cheap engines the strap is bolted to the 
rod, the wear being taken up by a key bearing 
directly against the brasses, on a very narrow 
surface, as shown in Figs. 47 and 48 on page 122. 





In all cases the crankpin bearings are Babbitt 
lined. With large pins the metal is secured by 
dovetailed grooves cast in the shells, and extends 
flush to the edges ; these boxes are usually bored 
— being poured, with metal well hammered to 
place. 

One firm brazes the metal to the shell ; the half 
boxes, of brass, are first warmed and coated with 
solder, to this when warm the melted Babbitt will 
adhere ; by this process a much thinner layer of 
metal can be used. Some builders of high-speed 
automatic engines use cast iron instead of brass 
shells, as the Babbitt metal can be as well supported 
in the one as in the other. The cast-iron boxes 
have, however, to be heavier in order to give 
strength. At the crosshead end of the rod only 
brass or phosphor-bronze surfaces are used, as 
Babbitt metal does not stand the constant kneading 
action at that joint. There are no rods made 
with forked ends at the crosshead. 

Crossheads.—This detail is found in a greater 
number of forms than any other ; the three leading 
types, as used with locomotive, slipper, and vertical 
guides, are modified in various ways, especially the 
latter. Inserted and solid pins are indifferently 
employed. 

Figs. 49 and 50, on page 123, show the simplest 
form used with locomotive guides ; the pin, cast 
in, can be finished by a special attachment to 
the lathe now constructed for the purpose. As 
all adjustments can be made by the guides, the 
wearing surfaces are often the cast iron of the 
crosshead itself, sometimes brass liners are 
employed, but in general practice Babbitt metal is 
the material used. The guide bars are universally 
of cast iron of heavy rectangular section. Figs. 51 
and 52 show a locomotive crosshead with inserted 
~ Figs. 53 and 54 represent a slipper cross- 

ead, the pin of which is forced in; it is not remov- 
able. A noticeable feature of this design is the 
method of securing the piston-rod by two nuts, the 
rod passing through a clear hole ; this arrangement 
enables the lower guide to be cast solid with the 
bedplate (see Figs. 15 to 17, on page 2 ante), the 
wear being taken up by permitting the crosshead 
to drop by that amount; it also simplifies the 
assembling of the engine, the only requirement 
being that the centre line of cylinder should be 
parallel to the centre line of crosshead, not neces- 
sarily coinciding with it. 

The vertical crossheads, used with flat, bored, 
and V guides, usually contain in themselves the 
adjusting mechanism, the guides being rigid ; of 
these there are a great variety. Figs. 55 and 56 
show a modification of a very common form of 
construction, where the slippers themselves are 
wedges. In this case they are supported by 
sleeves carried by turned bolts A and B; by 
tightening up the bolts the sides of the crosshead 
spring enough to clamp the shoes rigidly in place. 
The sleeves, being free to turn upon the bolts, 
adjust themselves to the position of the slippers. 

Figs. 57 and 58 show another form in which the 
shoes hold a fixed relative position to the pin longi- 
tudinally. A wedge bearing, nearly the full length 
on the shoe, is operated by a screw B, that gives 
it a lateral movement, the slippers and wedges 
are clamped to body of crosshead by screws A A A 
and A. In this form the shoes are easily removed, 
the pressure is evenly distributed, and the entire 
arrangement is rigid. These two crossheads last 
described are made of cast iron. 

Another crosshead, shown in Figs. 59, 60, and 
61, is one in which the guides are adjustable ; it is 
made of steel, and where the piston-rod screws in it, 
is split vertically and is clamped to the rod by two 
bolts. Here, as in all the other illustrations, the 
shoes are lined with Babbitt metal, poured, ham- 
mered, and planed. In this last example the 
shape of the cross-section of the cast-iron guides 
is noteworthy, as well as the method of preventing 
oil from being wiped off them. 

The pin in all modern crossheads is placed 
centrally, in a longitudinal position, between the ex- 
tremities of slippers. Some older forms had the pin 
directly between the outer ends of the slippers, and 
the effect, with flimsily designed adjusting devices, 
was to spring the piston-rod in a vertical plane ; 
these rods, when secured by a thread and jam-nut, 
frequently broke at theshoulders. With the modi- 
fication as mentioned there is no difficulty in secur- 
ing rods in this manner, in fact, it is the universal 
custom. 

The wearing surface of crossheads is large ; in 
short-stroke high-speed engines the length of slipper 
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frequently equals the stroke of engine. A pressare 
of 35 Ib. per square inch of surface, calculated 
when the crosshead is in the middle of stroke and 
with full boiler pressure on the piston, gives no 
perceptible wear in a long time. In sume cases 
the pressure is less. For instance, a well-known 
12 in. by 16 in. engine," speeded at 240 turns per 
minute, has a vertical crosshead ; the size of the 














‘slippev's is 14 in. long by 6 ins wide = 84 square inches | 2} times greater. The larger the pin the easier 
in all.. With an initial pressure of 100 lb. ratio of | it is to make engine run smoothly. 
113 x 100) 
6 x 84 | VICTORIAN RAILWAYS. 
= 22.4 Ib. (By our SPECIAL CoRRESPONDENT. ) 
The size of the crosshead pin is ustally from icenaienes from page 626, vol. 1.) 








rod to crank as 6 to 1, this becomes 


thir‘seen-sixteenths to five-eighths the diameter and THE po itical element in ; Victorian railway 
len;gth of crankpin,-giving a pressure upon it 1} to | management is somewhat detrimental to commer- 
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STEAM ENGINE PRACTICE IN AMERICA, 
(For Description, see Page 121.) 
Fig. 60. 
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cial interests. To give all the power to the 
politician, is to leave ready to the hand of govern- 
ments, often at their wit’s end to retain office, 
alluring baits to dangle before the eyes of wavering 
supporters, or to woo inconstant electors, hunger- 
ing for a share of governmental largesses. To give 
unlimited power to any Board of Commissioners 
would be for the people to renounce their right of 
exercising a voice in the management of their own 
affairs. To frame laws upon an absolutely equitable 
basis is doubtless difficult; but, surely a middle 
course is a correct course, and the best one, 
Should not the law direct, that together with a pro- 
| posal from a government to build a new railway, or 
| what is more frequent, a group of new railways, 
there be laid upon the table of the House, a state- 
ment by the Commissioners, not only giving esti- 
mates, but also reporting on the advisability of 
carrying out the suggested expenditure, and show- 
ing how, if carried out, it would be probable to 
| affect, favourably or otherwise, the estate under their 
ie administration ? 

| This would haye the effect of making political 
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jobbery less easy and probably dangerous to a 
government attempting it, for public attention 
would be so aroused that the sections of the 
community not benefitted might be depended upon 
to raise a storm, if not from other motives, cer- 
tainly from that of self-interest, which would 
cause the withdrawal of obnoxious schemes. 
For every reason it seems a matter for regret 
that when it was found necessary to change the 
all-pervading political atmosphere, in which the 
railway estate strove vainly to thrive, that it was 
not done more thoroughly and equitably ; then the 
actual merits and demerits of what is popularly 
supposed to be a non-political system would have 
a fairer trial than at present. 

There is, however, another side to the question 
which should by no means be lost sight of. In 
all new countries, another and important phase 
of the question presents itself. To judge svlely 
from the commercial standpoint of direct returns, 
is to approach the problem with only half a mind ; 
the indirect benefit resulting to a new country by 
having its unoccupied Crown lands opened up for 
settlement is often a repayal tenfold for direct 
expenditure ; and often, too, lines not expected 
to repay the interest on their construction for years 
to come, have quickly become remunerative in a 
most astonishing manner. But rarely are govern- 
ments found to combat strongly for such a policy ; 
it is more likely for lines to pass through alienated 
lands, to improve the property of individuals, bring 
in profit in the shape of ‘‘ compensation,” and 
gradually enrich the owners; it is such lands 
that may be held against settlement, until the 
work executed at the cost of the community has 
enhanced the land values sufficiently to satisfy 
speculators. Sometimes these latter, when acting in 
this way, have been benefactors unknowingly, for 
by forcing a progressive policy, the country has 
been largely benefitted. 

There is, again, another practice which affects 
the commercial side of the question, but it is hardly 
to be laid to the door of legislation, being more the 
result of unwritten law and established custom. 
Whenever balance-sheets are published, showing 
a surplus after a successful year—and, indeed, upon 
many other occasions—deputations of ‘‘ free and 
independent electors,” like regiments, oflficered 
by politicians, wait upon the Commissioners 
to ask for reductions in rates, &c. Often these 
reductions are asked for, irrespective of the state 
of the railway exchequer, and reasons quite outside 
railway management are adduced to support the 
demand. The policy of provision for bad years is 
discouraged; ‘‘let the future take care of itself” 
seems to be the sentiment animating the breasts of 
every one who is affected by, or uses the railways. 
It lies, however, with the Commissioners whether 
the concessions asked for are granted or not, there 
being nothing in the Act ordering reductions in 
charges. The Commissioners are, by Clause No, 44, 
empowered to alter and repeal by-laws; the regu- 
lation of amounts chargeable for rates and fares 
being amongst the matters mentioned; but Clause 
No. 465 states: 

No by-law which the Commissioners are by this Act 
authorised to make shall have any force or effect until 
the same is confirmed by an ‘Order of the Governor in 
Council.” 

The last six words of this clause mean, of course, 
the will of the executive of the day; in fact, all 
through the Act supreme power for all important 
matters—except mere detail—is reserved for the 
Minister of Railways or Executive Council. 

It is from any gross abuse of the existing faci- 
lities to exert political influence, that the railway 
policy may in the future suffer; and this is one of 
the points upon which will turn the ultimate success 
or failure of these State-governed railways. There 
is, of course, in Victoria a section of the political 
body, and also of the community, strongly opposed 
to any management which takes from them the 
power and patronage which the administration of 
vast State concerns afford; and should the Com- 
mission in the future be hampered with a few 
‘*vote-catching railways,” and failure or compara- 
tive failure result, the opponents of the socialistic 
system will no doubt triumphantly point to the 
folly of expecting to manage State concerns on 
commercial principles, carefully keeping in the 
background the still governing political element, 
which is entirely at variance with true commercial 
economy. 

The Government and Legislature which framed 
the Act altering the system of managing the State 





railways, had evidently felt the pressure of patronage 
so great that they determined at the outset to place 
the Commissioners in such a position that neither 
the temptations of exerting this power, or the difli- 
culties of controlling it, could interfere with the 
due management of the system under their control. 
Doubtless, and quite truly too, it was felt that the 
continual stream of applicants for employment, 
accompanied by their almost as numerous poli- 
tical backers, would require more management 
than all the departments of the railways put 
together, therefore a system for engaging and 
employing all classes of the service—professional, 
clerical, mechanical, and labouring—was formu- 
lated and embodied in the same Act. This Act 
is also intended to give effect, in their entirety, 
to the democratic principles which are the ruling 
factor of political life in Victoria, and that the 
doors should be opened wide to the chief positions 
in the service, alike to the poor as to the rich. 

Vacancies (open to competition) in any branch 
of the service, are advertised in the newspapers, 
with the conditions of service, the manner in 
which the application is to be made, and 
in many instances the remuneration for the 
position is stated. In cases where the appli- 
cants ‘exceed by three times the number of 
vacancies, the number of candidates is_ re- 
duced by lot. Those who have drawn successfully 
in the lottery have to submit to a non-competitive, 
but qualifying examination; these examinations 
take place in outside districts, as well as in the 
capital, so as to prevent the expense and necessity 
of candidates journeying to Melbourne. The Act 
being clear it may be as well to quote a few of its 
clauses, and thus obviate the necessity of explana- 
tion. 

Clause 27.—If a greater number of candidates obtain 
certificates from the examiners than are required by the 
Commissioners for appointment, the secretary to the Com- 
missioners shall call such successful candidates together, 
who shall then and there in his presence draw lots among 
themselves for the determination of the order of prece- 
dence for appointment in which their names shall be 
placed, and the Commissioners shall appoint as many per- 
sons as are required, taking them in the order of prece- 
dence determined as aforesaid, and inno other way. The 
persons in excess of the number required by the Com- 
missioners shall be eligible for appointment in like order 
for a period of twelve months then next ensuing from the 
date of such determination without further examination. 


It is a difficult matter to criticise this system ; 
perhaps, although decidedly hap-hazard it may be as 
good as any other. At any rate it is the method 
decided upon by legislative representatives elected 
under a scheme of universal suffrage. 

All appointments are then made on probation 
only, forthe term of six months, after that, if the 
man is unsuitable, his services are not retained, but 
if he obtains a certificate of efficiency from the 
head of his department he ‘‘ shall be deemed to be 
employed in a permanent office.” 

In cases where a certificate is refused, provision 
is made for appeal by the employé, and the fullest 
inquiry into the circumstances of the case. So 
that the spirit of the Act cannot be infringed by 
the employment of labour, nominally ‘‘temporary” 
or ‘‘supernumerary.” It is provided by Clause 
No. 26 

That no person can be so employed for a longer term 
than six months in one year, and then the same person 
cannot be again similarly employed until six months has 
elapsed from the date of his last employment. 

This permanent employment is also a method 
approved by the voice of democracy. In effect, 
it is an excellent system of enrolling a corps of 
State pensioners. The Commissioners have power 
to make special appointments other than in the 
manner before described, but then only under 
stringent regulations; a portion of Clause 28 regu- 
lates this : 

The Commissioners shall, notwithstanding, have the 
power to appoint any position or grade if they think fit 
without examination as aforesaid, persons of known 
ability not engaged in the railway service. No such 
appointment as last aforesaid shall be made unless the 
Commissioners have previously certified under their seal 
to the Governor in Council that there is no person in the 
railway service fit and qualified to be promoted to such an 
appointment, and obtained his sanction thereto. 

This power to appoint from outside the ranks 
might just as well be wiped off the statute book, as 
it is practically non-existent. Were it applied, the 
‘free and independent,” inside, would raise a 
storm not to be easily allayed. 

The by-laws or regulations which the Com- 
missioners are empowered to make, provide (as in 





other branches of the public service) that the 
holders of all offices or employment shall retire 
from the service on reaching the age of sixty years, 
except in special cases. In order to make pro- 
vision for the families of the employés in case of 
death, or for old age, in cases of retirements, 
Clause 29 sets forth: 

No probationer shall have his appointment confirmed 
until he have effected in some life insurance company 
carrying on business in Victoria an insurance on his life 
a for the payment of a sum of money at his 

eath should it occur before the age of retirement from 
the railway service, or if he survive until that age of a sum 
of money or annuity on the date of such retirement. Such 
insurance shall be continued, and the amount thereof 
fixed and increased from time to time in accordance with 
Ne a ey to be made by the Commissioners in that 
behalf and approved by the Governor in Council; and no 
policy of insurance so effected shall be during the time 
such person remains in the railway service assignable 
either at law or in equity. 

Under regulation No. 4 the Commissioners have 
ruled that ‘‘ The amount of the insurance shall at 
all times be equal to at least one year’s salary or 
wages of the assured.” The policies are lodged 
with the Commissioners, and it is the duty of the 
accountant to deduct from the salaries of the em- 
ployés the sums necessary to pay the premiums; 
where promotions are made the amounts assured 
have to be increased in like proportion to the 
salary. In case of the death of an employé, or on 
his leaving the service, his policy is handed over 
either to his legal representative, or to himself, 
In order to regulate promotions, and with a view to 
provide against undue preference being exercised by 
any departmental head, Clauses 30 and 31 define 
the proceedure : 

When any vacancy occurs in any branch of the rail- 
way service not open for competitive examination as 
hereinafter provided, it shall filled if possible by 
pond grag ony of some officer next in rank, position, or 
grade to the vacant office, and no such officer shall be 
passed over unless the head of his branch in writing 
advise the Commissioners to do so. No officer shall be so 
passed over without being afforded an opportunity of 
showing cause against it to the Commissioners, whose 
decision shall be final. 

Surely this is against the principles of democracy. 
‘“Demos,” as a rule, contends that individual 
merit is the only just system of advancement. In 
practice the method cultivates a larger crop of 
‘‘Government strokers” than any other conceiy- 
able regulation. The permission to pass over is 
practically a dead letter. For the regulation of 
ordinary cases Clause No. 31 provides : 

Whenever it may appear necessary to make promo- 
tions to the higher grades of the railway service, the 
Commissioners shall cause competitive examinations to 

held by such examiners appointed as aforesaid, and 
the names of the competitors who have satisfied the 
examiners that they possess the necessary qualifications 
shall be registered by the Commissioners in a book kept 
for that purpose, in the order of merit; and no promo- 
tions to the offices fixed by regulations as open for com- 
petitive examinations shall made except from the 
persons whose names are so registered, and in the order 
of registration, taking the name first registered and 
following in regular sequence. 

By special regulations the Commissioners have 
fixed that the competitors for employment shall 
be examined in a manner befitting the position they 
seek ; for instance, labourers are only required to 
have a certain standard of physique—5 ft. 5 in. in 
height—and to read and write fairly; engine- 
drivers, stokers, signalmen and others of like class 
must be able to read and write with facility, pass a 
medical examination regarding their powers of 
vision, &c ; they also must be up to the standard 
height. The regulations also provide for the ages 
between which applicants must be, to be qualified 
for the different positions sought for. Provisions 
are also made where vacancies for tradesmen 
occur, that the applicants must possess the qualifi- 
cations demanded by the trades union or society 
rules governing the particular trades which they 
follow. 

Clause No. 33 provides : 

The officer at the head of each branch of the railway 
service shall have the power to suspend, to fine in a sum 
not exceeding 5/., or to reduce in rank, position, or grade 
and pay, under regulations to be made in that behalf, 
any employé in his branch for misconduct, or for breach 
of the rules, or of any regulation of the railway service, 
but such employé shall have the right of appeal to the 
Commissioners, 


Clause No. 34 deals with the same subject as 
above, but refers more to the action of station- 
masters and others so situated who are not depart- 
mental heads. 
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The constitution of the Court of Appeal is regu- 
lated by Clause No, 35 and is as follows : 

The three Commissioners shall hear, and a majority 
of such Commissioners shall determine, any appeal made 
by any employé against the adoption or contirmation of 
the advice or decision of the ofticer at the head of his 
branch with regard to his right to promotion or with 
respect to any charge made against such employé or with 
respect to any penalty imposed by him, and may confirm 
or modify such decision, or mn such order as the 
think fit, and their decision shall be final. Every suc 
appeal shall be heard within thirty days from the date of 
the appeal being lodged with the said Commissioners. 

The provisions of Clauses Nos. 33, 34, and 35 are 
certainly a hazardous experiment in a new system 
of maintaining discipline. It must not be forgotten, 
that the social conditions of Victoria are different 
from those of Great Britain and the older European 
States; there the laws are framed by representatives, 
in the major part, of the working man, and this is 
evidently their idea of enforcing equality. In 
effect, however, it is generally admitted to inter- 
fere with the efficiency of the service; much of the 
time of the Commissioners is occupied in trying, 
and the heads of departments and responsible 
officers defending, their actions in these appeal 
cases, which have extended to all sorts of trivialities, 
even to reprimands. 

There is a noticeable matter which should not be 
passed without comment, namely, the endless series 
of public growls, expressed both individually and 
through the press, regarding the uselessness and 
incivility of railway porters and officials of lower 
grades whose duties bring them into immediate 
contact with the public. Probably the same 
reasons hold good in Victoria as in the more de- 
cided republic of the United States, and the ill- 
concealed sentiment of this community, ‘‘ Jack is 
as good as his master,” finds practical expression 
in a railway porter not addressing a passenger 
as ‘‘Sir,” or busying himself to help travellers of 
either sex to move their wraps or luggage. Or 
perhaps it is discordant with the sympathies of a 
semi-socialistic society to civilly touch one’s cap 
to a passenger who accords civility to a railway 
employé. Perhaps it may be that the system of 
tipping is discountenanced and is not generally in 
vogue, or that in this highly protected community, 
when tips are vouchsafed they are accepted with 
comparative scorn, owing to the purchasing power 
of the amounts offered not being very great. Or 
may be it is because the railway porter is indivi- 
dually a permanent officer, practically irremovable ; 
independent alike of his superior and the public, 
so long as he moves automatically through his 
duties without any gross lapse or breach of dis- 
cipline; his advancement to be attained chiefly 
through the retirement or death of his fellows who 
are senior to him. How can men so situated be 
expected, even in an approximate degree, to work 
to their full efficiency? The remark is applicable 
to almost every branch of the service. Personally, 
I am inclined to believe these latter reasons are at 
the root of the whole trouble. It is a matter of 
wonder how it is possible for any administration 
to keep such an organisation in the state of effi- 
ciency asthe Victorian railways appear to be, while 
conducting the management with such peculiar 
relations existing between superior and subordinate; 
the result speaks volumes for the tact and adminis- 
trative ability of the Railway Commissioners. 


(To be continued.) 
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Horcuxiss MacutneE Revotvine CanNon— 
continued, 

A FEW words may be devoted to the mountings 
of the Hotchkiss revolving gun. The 37-milli- 
metre naval gun is carried on a coned support, 
the pivot to which the trunnion bearings are 
attached, fitting into a socket on the top of the steel 
plate cone that is fastened to the deck by bolts 
passing through the flange ; or the same pivot can 
be set ina bracket socket bolted to the rail of a 
ship, or other convenient place. The landing car- 
riage for this gun resembles an ordinary field car- 
riage, except that it is provided with a socket instead 
of the usual trunnion bearings. The 47-millimetre 
revolving gun is too heavy for landing purposes, but 
its ship mount is similar to that of the 37-milli- 
metre. The boat carriage (see Fig. 554) is altogether 
of a different type, consisting of a bedplate mounted 
on rollers for fore and aft traverse, with a pivot bolt 





for fixing at either end, and a central pivot. Upon 
this pivot is placed a carriage, the rear of which is 
provided with traverse gear connected with the 
bedplate. Training is effected by screw cleva- 
ting gear. The carriage for the 53-millimetre 
naval gun is shown in Fig. 553 (see page 93 ante). 
It is of the fixed central pivot type; upon the 
bedplate is a central pivot and a large spurwheel, 
gearing with a pinion operated by the inclined 
lever and handwheel. On the pinion is placed 
the carriage provided with trunnion bearings; 
the rear of the carriage is fitted with clips that 
embrace the edge of the baseplates ; the carriage 
is also provided with elevating gear. Guns of this 
calibre are not adapted either for ship bracket 
mounts nor for boat mounts. The standard carriage 
for the field gun is shown by Fig. 552, page 93 
ante. 

Fig. 555 illustrates a special type of gun, of 
which considerable numbers have been made by 
the Hotchkiss Ordnance Company. It is especially 
designed for flank defence, and its special character- 
istics are set forth in the publication of this com- 
pany, from which we summarise the following 
particulars. The object of this gun is to protect 
trenches, ditches, and other fortification works, by 
being able to sweep the whole length, and as far 
as possible the width of the ditch, with a continuous 
discharge, the gun itself being mounted sufficiently 
high to prevent an attacking force from masking 
theembrasure. Ordinary field guns are not adapted 
for this work, since they can only cover a narrow 
area ; mitrailleuses and similar guns are insuflicient, 
since without special arrangements they cannot 
cover the required space. The principle on which 
the flank gun is designed is as follows: ‘‘If from a 
rifled gun a round of case shot be fired, the canister 
containing balls of equal shape and size symmetri- 
cally disposed about the axis of the projectile, and 
if this round of case takes the rifling of the bore, 
remaining whole until the moment of leaving the 
muzzle, the balls will spread in a cone, whose 
angle at the summit depends upon the pitch of 
the rifling, and the general form of the curve of 
the trajectory of each bullet. The elements may 
therefore be computed. Let A A’ (Figs. 556 and 
557) be the trace of the ground, supposed hori- 
zontal, in the vertical plane passing through the 
axis of the gun, A B being the height of the 
centre of the bore above the ground, and B O 
being the direction of the axis of the piece inclined 
at an angle X from the horizontal BH. Let the 
pitch of rifling be such that the tangents at the 
origin of the trajectories of each bullet, make with 
BOanangle Y. Leaving out of consideration the 
distance of the centre of gravity of each bullet from 
the axis B O, which may be neglected practically, 
it is seen that the bullets form a cone whose vertical 
projection is aBe; Bde being assumed as the 
trajectory of a single bullet. The intersection of 
this cone with the ground gives a horizontal pro- 
jection in the form of the complete elongated curve 
aieka; the intersection of the same gone with 
the plane of defilement c d, drawn parallel to the 
ground at a height of 6 ft., gives a horizontal pro- 
jection in the form of the curve ci dk e, similar to 
aika, The space swept at a height of less than 
6 ft. by the balls of the cone a Be, that is to say, 
the dangerous cone of this zone, projected horizon- 
tally, is represented by the shaded surface comprised 
by ie k and iak on one side, and ie k andidk on 
the other. When, therefore, the height of the gun 
above the ground is superior to that of the plane of 
defilement relative to infantry, the dangerous zone 
of the cone of dispersion is divided into two parts 
of the form of elongated crescents, touching by the 
ends of the horns. A second gun barrel placed in 
exactly the same position as the first, but the pitch 
of whose rifling is so arranged that the tangents at 
the origin of the cone of dispersion makes with the 
axis BO an angle Y, would give a cone’ B e’, whose 
dangerous zone projected horizontally would be 
represented by the shaded surface ick ai,iek di. 
It is readily perceived that by properly arranging 
the pitch of rifling of this second gun barrel, the 
surface of the dangerous zones may be made to 
touch ; and by introducing a number of barrels with 
different degrees of pitch of rifling, a succession of 
zones may be created, one inside of another, so as 
to sweep thoroughly the whole space under con- 
sideration.”* 

This is achieved by modifying the Hotchkiss 





*“The Hotchkiss Revolving Canon.” Printed for 


private circulation. 





revolving gun, only so far as giving a different pitch 
of rifling to each barrel, and to mounting the piece 
with a fixed angle of inclination determined by the 
height A B of the line of fire above the bottom of 
the ditch. The variations in the pitch of the rifling 
are determined by the mean length and width of 
ditch, and the mean height of the line of fire. Once 
fixed in position the gun may be considered perma- 
nent. The form of rifling adopted comprises twelve 
grooves with a constant pitch, as follows : 


Barrel No.1. Oneturnin 1 metre (39.37 in.) 
” ” 2. ” ” 1.34 ” 
” ” 3. ” ” 2.20 ” 
” ” 4. ” ” 3.50 ” 
” ” 5. ” ” 6.70 ” 
Two men are required to work the gun, one 


feeding the cartridges and the other turning the 
crank, 

The carriage on which the gun is mounted is of 
iron with parallel side frames, and the effort of 
recoil is resisted by anchoring the carriage with 
pickets, and by friction brakes on the centres of 
the wheels. A special detail is introduced for 
feeding the guns with the large number of car- 
tridges required at critical moments ; this is a dis- 
tributor placed on the left-hand side of the gun, 
and to which movement is given by the combined 
action of the elevating screw and the revolving 
crank ; by the arrangement adopted the feeding 
mechanism follows all angles of direction and 
elevation given to the gun, and a regular feed is 
secured, 

To complete its destructive character, the projec- 
tiles employed are shrapnel (see Fig. 558); the 
metallic cartridges are charged with 1.18 oz. of 
powder, joined to a metal box hoiding 24 balls of 
hard lead .71 in. in diameter, arranged in eight 
tiers of three balls each, and with the interstices 
filled with sawdust ; the bottom of the box, made 
of a loose iron plate, forms at short ranges a 
formidable projectile. The normal rate of firing 
is 60 rounds a minute, 1500 dangerous projectiles, 
all of which are concentrated with a narrow zone ; 
the speed can, however, be raised to 90 a minute, 
corresponding to 2250 projectiles in the same time. 
The following are some of the leading particulars 
of this gun, its carriage and ammunition : 


Revolving Gun for Flank Fire. 


Weight of gun 1161.6 Ib. 
Length ,, a ae ata 70.47 in. 
Weight of carriage and shield 1452. Ib. 
Height of trunnions _... aa 47.24 in. 
Weight of cartridge... 2.42 Ib. 
Total length of cartridge 8.11 in. 


Below are appended further particulars of the 
Hotchkiss revolving cannon and their appurte- 
nances for the different calibres and services : 

1. Light Revolving Naval Gun, 37-Millimetre 
(1.46 In.) Bore, on Coned Support.—In the top of 
the light plate-iron coned stand that forms its 
support, is a socket that receives a pivot forked at 
the upper end and carries the trunnions of the gun, 
the combination thus making a universal joint, so 
that the gun can be pointed with great facility 
in any direction, the training being effected by 
means of the stock, which the gunner controls with 
his left shoulder, while with the right hand he 
turns the firing lever, which is cranked under the 
breech of the gun for convenience of manipulation. 
A second number feeds the gun, the cartridge 
holders which he uses being charged with twenty 
rounds; these cases to the number of three are 
packed in chests arranged for convenient handling. 
The average rate of firing with this gun is from 50 
to 60 rounds a minute, and three classes of pro- 
jectile are employed—common shell, steel shell, 
and mitraille or case shot. The men serving the 
picee are protected by a shield. 

TasBLE LXXX.—Revolving Naval Gun, 37-Millimetre 

(1.46-In.) Bore, on Conical Iron Standard. 


Weight of gun... pe 462 Ib. 

aa standard ... 198 ,, 

»» _ Shield 116.6,, 
Total weight ... ae 776.6,, 
Length of gun dan aa ug 4 ft. 10.45 in. 

a re (20 calibres) 29.14 in. 
Diameter of bore ies sts at 1.46 ,, 
Limiting angles of fire ¥is { ar fc ‘oy 
Weight of ordinary shell 16 oz. 
Bursting charge i es 
Weight of steel shell ... ~ 17.80 ,, 

wa bursting charge ... -53,, 

ee mitraille case... sad a 

é powder charge for shell 2.8 5» 

aa a » mitraille 

Cases ... “a ine 2.12 ,, 
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Fias. 556 anp 557. 
Total weight of cartridge : 


For ordinary shells 22 oz. 

», Steel shells 23.8 ,, 

+» Mitraille cases ... be ba 25.4 ,, 

Total length of cartridge ... sch 6.57 in. 

Thickness of plate perforated by 

steel shell ... ... Sees cs, sos a 

Initial velocity of ordinary shell ... 1319 ft, 
2. Field Gun and Carriage, 37 - Millimetre 


(1.46-In.).—In its construction this gun is similar 
to the naval arm of the same calibre, except that 
the firing crank is placed at the side of the breech 
piece instead of being brought round to the back ; 
the frame is heavier, to adapt it to the special ser- 
vice for which it is intended. The frame, carriage, 
limber, and ammunition chest are all of steel, and 
the shield, also made of steel, serves as a seat to 
the men serving the gun when not in action; the 
recoil is taken up by a friction brake acting on the 
centres of the wheels. The ammunition chest is 
divided into two compartments, the upper one of 
which contains 200 cartridges arranged in perfo- 
rated trays ; the lower compartment contains ten 
cases each holding ten cartridges for rapid firing, 
as wellas duplicate parts, tools, &c. The special 
service of the gun is for reinforcing ordinary field 


DIAGRAMS SHOWING DESTRUCTIVE ZONE OF FLANK DEFENCE GUN. 


| batteries for protecting trenches and permanent 
outer works, and for making an enemy's counter- 
works untenable, 


TaBLe LXXXI.—Particulars of 37-Millimetre Revolving 
Field Gun with Carriage. 


Weight of gun... So 495 Ib. 
9 ordinary shell 16 oz. 
. mitraille case 20 ,, 
Initial velocity 1319 ft. 
Weight of carriage ... — 550 Ib. 
fe shield and fitting 220 ;, 
Height to centre of trunnion 35.04 in, 
Diameter of wheels ... ai i OT 65 
Limiting angle of fire (elevation) ... { _—— - 
“ re (direction) ... 4 ~~ 
Weight of limber empty ; 659 lb. 
ae Bs loaded 1067 ,, 
Number of rounds carried ... Bie 390 
Total weight of gun, carriages, am- 
munition, &c. cs _ S 2376 lb. 


3. Naval Gun and Carriage, 47 - Millimetre 
(1.85-In.).—This is an exclusively naval gun, 
adapted for the same work but of a heavier 
character, than the 37-millimetre piece ; its weight 
renders it unsuitable for light boat service. 
support is an open iron framework with a socket 





AMMUNITION 


The | 


FOR FLANK DEFENCE. 





Fic. 558. 


| at the top and a spring device that absorbs the 
| recoil ; the pivot, like that of the 37-millimetre, is 
|forked and carries the trunnions. The gun is 
| trained with a shoulder-block, and it can be fired 
,either in volleys or in separate rounds ; the man 
| training the piece fires it with a trigger, while a 


second turns the handle that is stopped automati- 
cally at the moment of firing ; in this way, when 
desired, around can be fired with each revolution of 
the crank. This gun is specially designed for re- 
pelling torpedo boat attack and for penetrating the 
unarmoured parts of large vessels. 

TaBLE LXXXII.—Particulars of 1.85-In. (47-Millimetre) 
Revolving Naval Gun with Deck Carriages. 
Weight of gun... 1265. Ib. 

> stand 620.4 ,, 
Total weight ... 1885.4 
Length of gun ... “ee 68.11 in 
Diameter of bore <a s 1.85 ,, 
Length of bore (25 calibres) acs 5.25 5, 
Limiting angles of fire elevation ... + 20 deg 
” * »» depression... —20 ,, 
Ordinary Shell : 
Weight ... es 37.9 02. 
Bursting charge 1.58 ,, 
Steel Shell: 
Weight... ... 38.35 ,, 
Bursting charge 1.58 ,, 

| Mitraille Case : 

Weight ... * 38.35 4, 
Number of balls eis 30 
Ordinary powder charge 7 02. 

Total weight of cartridge : 
Common shell Ade cee 53.12 02. 
Steel shell and mitraille ... 54.71 ,, 
Total length of cartridge 9.25 in. 
Initial velocity ee ste 1394.5 ,, 
Thickness of plate perforated 18 ,, 








4. Naval Revolving Gun, 53-Millimetre (2.09-In.) 
‘and Carriage.—This is the heaviest type of Hotch- 
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kiss revolving gun yet made; in construction it is | ta 
practically similar to the 37 and 47 calibres. Three, _ Initial velocity 
men are required to serve it, one for training, a/| 


REVOLVING CANNON. 





554, 


Total length of cartridge 12.40 in. 
i a oP aaa 1394.5 

Thickness of plate perforated by 
steel shell... wa aes ee 2.4 in. 


second to turn the firing handle, and the third for | 


supplying the cartridges; the rate of firing is from 
30 to 40 rounds per minute. The carriage rests on 
a bedplate bolted to a ship’s deck, or secured to 
proper foundations within a fort. By means of an 
inclined rod and handwheel operating a pinion, 
the gun and its frame can be turned around a cen- 
tral toothed wheel secured to the bedplate. Train- 
ing is completed by an elevating and lowering 
screw and wheel, secured between the side plates 
forming the frame ; to the lower edge of these 
plates brackets are bolted, which serve as guides in 
connection with the edge of the baseplate when the 
gun is turned round. 


Taste LX XXIII.—Particulars of 53-Millimetre (2.09 In.) 
Revolving Gun on Pivotted Carriages. 


Weight of gun... on a! * eB 2200 Ib. 
Length of bore (27 calibres) 56.34 in. 
Diameter of bore... sea 2.09 ,, 
Length of gun... cea asa he 84.25 ,, 
Limiting angles of fire elevation ... +15 deg. 
9 = depression... -10 ,, 
Common Shell : 
Weight ... es ees ane as 3.58 Ib. 
Bursting charge eee we 2.47 02, 
Steel Shell : 
eight ... ae 3.58 Ib 
Bursting charge 2.12 oz, 
Mitraille Case : 
Weight ... ex 4.18 Ib 
Number of bullets 58 
Powder Charge : 
Shell... : : 14.4 072. 
Mitraille aes es a 10.94 ,, 
Total weight of cartridge : 
Shell ... me oa 5.16 Ib. 
Mitraille 5.61 Ib. 








CLARENCE BRIDGE. 

ON our two-page plate, and also on page 134, we 
publish illustrations of a new bridge lately erected 
| over the River Taff in South Wales. In an early issue 
we shall give further engravings of this work with a 
complete description. The bridge is of steel, 40 ft. 
wide, and consists of a centre swinging span of 
190ft. 8in., and two end spans, each 132 ft. The 
engineer is Mr. W. Harpur. 





Deatu or Mr. W. W. Keti.—Mr. W. W. Kell, of 
Springfield House, Bramley, died on Tuesday. The 
deceased had been an official of the Great Northern Rail- 
way for thirty-eight years. During twenty years of that 
time he occupied the position of engineer to the company 
for the Leeds district. Failing health compelled him to 
retire at the end of last year. 





Tue Junior Encrneerine Socrety.—The sixth annual 
dinner of the Junior Engineering Society was held on 
Friday evening last in the Holborn Restaurant. Pro- 
fessor Sylvanus Thompson, B.A., D.Sc., being in the 
chair. The meeting proved a great success, the attend- 
dance numbering upwards of sixty, though several 
| guests, amongst whom was Sir John Fowler, were unable 
| to attend at the last moment. In responding to the toast 
| of the evening, Mr. W. J. Tennant, the chairman of the 

Society, referred to the encouraging success which had 
| attended their body during the past year. The member- 
| ship of the Society is now upwards of 150, and amongst 

its past-presidents and vice-presidents are numbered some 
| of the most distinguished engineers and scientific men of 
|the day. Frequent reference was made during the even- 
ing to the very successful holiday tour organised by the 
Society last year, in the course of which the Forth Bridge 
and some of the most important ay game oe) works in the 
north of England were visited. similar tour, it was 
stated, is being arranged for the coming summer. 








NAVAL AND MERCANTILE SHIP- 
BUILDING IN SPAIN. 

Tue Spanish Government have now definitely 
arranged to build two cruisers, each of 9000 tons 
displacement, with a speed of 22 knots, and 
an indicated horse-power of 20,000. These will 
be similar to the British cruisers Blake and 
Blenheim, and with them will rank among the 
fastest and most powerful cruisers afloat, having 
great offensive powers, while their speed will 
enable them to get beyond the reach of ironclads. 
These vessels form part of the ‘‘ new navy,” for 
which the legislature voted 2,000,000/. sterling two 
and a half years ago, and of which six vessels are 
already in the hands of contractors in the dockyards 
and at Bilbao. One was launched quite recently 
by the Queen Regent from the works of Messrs. 
Martinez-Rivas Palmer, and on that occasion we 
gave a description of the ship and of the works.* It 
is expected that one of these ships will be built at 
Bilbao and the other at Cadiz, at least plans have 
been submitted for the consideration of the Govern- 
ment on behalf of the firms at these places. There 
is no shipbuilding yard at present in Cadiz capable 
of coping with this work, but one is now being 
laid out. The wisdom of the Government in giving 
the promise of such an important contract to a dis- 
trict so unfavourably situated as Cadiz, has been 
adversely commented upon, but the claims of this 
part of Spain for a share in the distribution of the 
money has been contested in Parliament by the 
representatives of the district, and with such effect 
that the Government have had ultimately to yield. 
It is rumoured at Bilbao that an arrangement may 
be arrived at whereby the firm ‘‘La Sociedad 
Anonima de les Astilleros del Nervion” (late Mar- 
tinez-Rivas Palmer) may supply the Cadiz firm 
with their plans, and undertake at the same time 
on their behalf the technical supervision of the 
work. 

While the Government are thus vigorously ex- 
tending their means of defence the spirit of private 
enterprise is equally active, as it is proposed to 
start an express line of steamers from Vigo to New 
York. The vessels it is proposed to run are to be on 
the same lines as the Inman and International Com- 
pany’s famous steamers City of Paris and City of 
New York. They are to maintain at sea a speed of 
at least 21 knots. The distance from Vigo to New 
York is practically the same as from Liverpool to 
New York, approximately 3000 miles. As Vigo 
has a splendid port, ships at all states of the tide 
can enter, and thus avoid any delay due to con- 
siderations of bar or tide, as at Liverpool. On 
this route, too, there are comparatively smooth 
seas and it is free from ice and fogs. The maximum 
power of the machinery—other conditions being 
satisfactory — may therefore be maintained from 
the time of starting until the close of the voyage. 
In the year 1885 His Excellency Don Arturo de 
Marcoartu read a paper before the Aberdeen 
meeting of the British Association ‘*‘ On Casualties 
at Sea,” and recommended a route across the 
Atlantic, ending at Vigo, as the safest track 
for navigation between the United States and 
central and southern Europe. In May, 1887, he 
moved for leave in the Spanish Senate to introduce 
a Bill to establish a fast line of steamers between 
a western harbour of the Iberian peninsula and the 
United States. At present Signor Don Marcoartu 
isin Bilbao visiting the extensive works of the 
Astilleros del Nervion, inquiring into the important 
technical considerations involved for establishing 
such a line, with a view to placing two steamers on 
the route. There is every prospect that the pro- 
ject will be successfully carried through. It is 
already exciting keen interest throughout Spain, 
and it will probably be supported and subsidised 
by the Government. Such a line would be largely 
patronised by tourists to Europe, as it would land 
them in one of the most charming and romantic 
countries in the world. Travellers from the 
Western Hemisphere arriving in Great Britain, 
and extending their tour to the south of Europe, 
could return to their homes by this pleasant 
route. 

It may be added that the Bilbao works of Mar- 
tinez-Rivas Palmer— amongst the most com- 
pletely equipped and best organised establishments 
in Europe—have been converted into a limited lia- 
bility concern, under the title La Sociedad Anonima 
de les Astilleros del Nervion, with a capital of 





* See ENGINEERING, vol. 1., page 317. 
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1,200,0001. The management continues the same, 
the chairman being Signor Don José Martinez de 
las Rivas, and the managing director is Sir Charles 
M. Palmer, Bart., M.P., who has long been asso- 
ciated with projects of this kind, and to whose 
energy and enterprise in his early daysis due the pro- 
motion of some ofthe crack Transatlantic companies. 
Associated with him in the management are two 
well-known gentlemen who have had extensive ex- 
perience in naval and mercantile marine work, Mr. 
J. P. Wilson, directing the shipbuilding works, and 
the other Mr. James McKechnie, the engineering 
department. 





UNIVERSITY COLLEGE, LONDON. 

Tue Council of this Institution are issuing 
an appeal to the public for additional funds. The 
college, founded in 1826, has been built and 
equipped entirely by private munificence, but the 
funds now at the disposal of the Council are insufti- 
cient to meet ordinary current expenses, and the 
work of the college is practically carried on by means 
of the fees paid by students. 

The time has come when the college, if it is 
to continue successfully and adequately to teach the 
subjects taken up within its walls, must spend a 
large sum in enlarging its buildings, increasing its 
laboratory equipment, and in otherwise extending 
its teaching facilities. From the statement above, 
it will be seen that the college has no funds of its 
own for this purpose, and must rely therefore on 
the support of its friends and the public generally. 

Amongst other departments the engineering 
school (mechanical, civil, and electrical) is badly 
in need of additional accommodation and apparatus, 
and it is to the needs of this part of the college that 
we desire to call the spe‘ial attention of our 
readers. 

It will be remembered that the mechanical engi- 
neering laboratory, the first of its kind in this 
country, was founded by Emeritus Professor 
Kennedy, F.R.S., in 1878, and that we strongly 
supported his appeal to the profession at that time 
for help; a document presented by the college 
authorities to the Royal Commissioners of the 
1851 Exhibition, setting forth the need of such a 
laboratory, was signed by almost every engineer of 
distinction in the country, including such well- 
known names as Lord Armstrong, Sir B. Baker, Sir 
J. Bazalgette, Sir Lowthian Bell, Sir John Fowler, 
Sir E. Reed, W. Anderson, W. Froude, J. Head, 
J. I. Thornycroft, and many others. 

The value of this new departure in the education of 
engineers was shown at once by the rapid increase in 
the number of students, and it has since been con- 
clusively proved by the adoption of this system of 
laboratory teaching in all the engineering schools 
at home and abroad, and by the magnificent 
laboratories founded and equipped at Liverpool, 
Leeds, and elsewhere, mainly by the generosity of 
prominent citizens of those towns. The laboratory 
was housed in a part of the existing building altered 
for the purpose; but, of recent years, it has not been 
able, from lack of funds, to keep pace with the 
demands made upon it; it requires now a new 
building specially built for the purpose, with the 
necessary driwing and lecture class-rooms, and 
also newer and better apparatus if it is to maintain 
its position as one of the leading engineering 
schools of the country. 

Electrical engineering ‘as now come so much to 
the front, that the education of young men intend- 
ing to devote themselves to this branch of the pro- 
fession forms an important part of the work in 
all engineering schools ; this can only be properly 
done where there are large and well equipped 
pure and applied electrical laboratories. At 
University College additional space is needed for 
both these, and for the latter in particular appa- 
ratus of the most recent types is urgently required. 

The college now receives a small annual grant 
from Government in aid of its work (but this is 
only given contingent on the continuance of private 
support), and during the present session Professor 
Beare, who is now in charge of the mechanical 
engineering laboratory, has obtained a grant from this 
fund for additional apparatus, but more money is 
most urgently wanted. We trust that the appeal of 
the College, will meet with a generous response from 
the profession. The engineering school has long 
held a high place in the esteem of engineers for the 
excellence of its teaching (a fact attested by the 
ere of responsibility to which many of its 


ormer pupils have attained), and for the good 





work carried out in its laboratory, and we feel sure 
that engineers will not willingly see its work crippled 
for lack of funds. When a new building is erected 
we hope some of our chief manufacturers may see 
their way to present to the various laboratories 
specimens of their machines, as was, we believe, 
done by Messrs. Mather and Platt, at Owens 
College, Manchester, and by Messrs. Davey, 
Paxman, and Co., at King’s College, London ; 
such a gift is even more valuable than money. 

The City companies built and equipped the Cen- 
tral Institution at South Kensington with its ex- 
tensive and excellent laboratories, and have in many 
cases munificently supported provinciai colleges ; we 
sincerely trust that some of them will take upon 
themselves to give to University College, which 
was expressly founded to afford the people of 
London and the adjoining counties sound pro- 
fessional and technical teaching at a moderate 
expense, that help it so sorely needs. It is an 
institution from whose class-rooms many men dis- 
tinguished in art, literature, and science have gone 
forth, and one which every Londoner ought to 
feel proud to support and help. We understand a 
committee has been formed of which Lord Reay 
has become chairman, and that the sum the college 
desires to raise by means of this appeal is 50,000/. 
We wish them every success, and can only hope 
that the wealthy merchants of London will imitate 
the good example of their provincial brethren. 
Communications on the subject may be addressed 
to the Secretary, Mr. Horsburgh, at 
University College, Gower-street, W.C. 





THE DISTRICT MESSENGER SERVICE. 

In America the severity of the climate and diffi- 
culties connected with domestic servants, have lon 
since rendered it desirable ina household to have the 
means of quickly calling in extraneous help, particu- 
larly for the purpose of sending messages, parcels, and 
the like. For this purpose the District Telegraph 
System was devised ; it rapidly met with success, and 
has now become one of the regular necessities of life 
in large cities. By its aid any subscriber can secure 
the offices of a messenger, or have various others of 
his wants fulfilled, at any hour of the day or night. 
A somewhat similar system is now being introduced 
into London by the District Messenger Service and 
News Company, Limited, of 50 Lime-street, E.C. 
Already seven district offices have been opened, and 
others are in course of formation; in each of these 
offices there are kept at all times a corps of messengers 
in addition to a watchman and a fireman, and each 
subscriber can secure the services of the man he 
desires by touching a button in his office. The moment 
his signal is received « man or boy starts off in 
obedience to the summons, and is at his disposal so 
long as he may be required. 

The subscriber can send four different signals to the 
central office ; these are—messenger, cab, police, fire. 
In response to the first a boy is sent ; if a cab is wanted 
one is despatched from the nearest stand, a hansom or 
four-wheeler being selected according as the signal is 
sent only once, or is repeated ; if the police are needed 
the watchman hurries to the scene, while the messenger 
undertakes the proverbially difficult task of finding a 
policeman ; in case of fire the brigade is warned, while 
a man with a hand appliance is sent to try and subdue 
the flames before they have attained dangerous dimen- 
sions. It does not require any skill to effect the com- 
manication, The instrument in the subscriber’s 
premises consists of a small iron box on the face of 
which is an index anda knob. The index moves over 
a scale marked ‘‘ mess., cab, pol., fire,” and must be 
set to point to the particular service required. The 
knob is then pulled over and released, and the operation 
is complete. The signal is sent off, and the reply will 
come in a few minutes. Even if the index be wrongly 
placed some one will come; it is conceivable that a 
nervous person, awakened by burglars, might summons 
the fire brigade in place of the police, but he would at 
any rate succeed in obtaining assistance and protection. 
Even the persistent knocking of a boy messenger at 
the door would probably cause the intruders to beata 
retreat. 

The interior of the apparatus is almost as simple as 
the exterior. <A single electric circuit is run through 
the district, and all the subscribers are placed in it, the 
instruments being arranged in series. A constant 
current is kept circulating through the circuit, and if 
the conductor should be broken the cessation of the 
current immediately shows those in the office that 
something had gone wrong. The signals are sent by 
momentarily interrupting the current. This inter- 
ruption acts on a relay in the district office, closing a 
local circuit and setting in action a Morse instrument. 
Every signal consists of the subscriber’s number, sent 
in various ways according to his requirements. For 
instance, if No. 123 wants a messenger, the signal reads 


8 | another. 


on the Morse ribbon, thus: — od —-—-; 
if he wants a cab, it is thus: - - 

Police and fire are represented by three or four lines 
of dashes respectively. The interior of the apparatus 
by which the signals are sent is shown in the annexed 
figure, 





C is a disc with insulating blocks let into its face, 
D is an arm carrying at its extremity a brush which 
can be set to sweep over any set of the blocks, as the 
disc C revolves. This arm is connected by a link toa 

ointer e, which can be adjusted opposite any of the 
our words inscribed round the edge of the frame. 
When the pointer is moved from one word to another 
the brush is transferred from one circle of blocks to 
F is a lever which can be turned through an 
arc of a circle. In its motion it winds up a set of 
clockwork B, and when released this clockwork causes 
the disc C to make one revolution. With the parts in 
the position shown the pointer is opposite the word 
‘*messenger,” and the current is flowing through the 
disc, the brush, and the entire circuit. 7 the lever F 
be moved and released, the disc will rotate, and each 
time an insulating block comes under the brush the 
circuit will be broken, causing the Morse instrument 
in the office to make a mark If the pointer be put to 
(say) ‘‘ fire,” four successive marks will be sent in 
place of each one in the case of ‘‘ messenger,” as 
already explained. In this casea pin on the disc trips 
a pawl which holds the pointer ec, at the close of the 
operation, and the pointer goes back, under the 
influence of a spring, to the word ‘‘ messenger.” This 
is to prevent mistakes. 

It will thus be seen that the entire operation is very 
simple, and that even the British housemaid can 
scarcely make a mistake in its use. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a quiet tone in 
the warrant market last Thursday, with but little inclina- 
tion to do business. Owing to the difficulties involved in 
getting supplies of coal and pig iron into the malleable 
iron and steel works through the railway strike, the con- 
sumption of the latter commodity has been very consider- 
ably curtailed. That fact was very evident in the small 
amount of iron withdrawn from the warrant stores. 
Sellers kept firm on Thursday till late in the afternoon, 
as there was an expectation that the Bank rate would 
be reduced, and after the announcement that it had 
been reduced, there seemed to be no extra inquiry, and 
aheavy sale of Scotch iron being made the quotations 
came down, and closed 3d. per ton under those of the 
orevious day’s close. Again there was an absence of 
uisiness in Cleveland and hematite iron, both of which 
also declined in price. The settlement prices at the 
close were—Scotch iron, 47s. 14d. per ton; Cleveland, 
42s.; hematite iron, 52s. 104d. per ton. With the ex- 
ception of the first ten minutes after the opening of 
business on Friday morning things were again very quiet, 
the transactions being on a very restricted scale. The 
feeling at first was flat, and 47s. 04d. per ton was touched 
for Scotch iron, but the tone gradually improved 
until 47s. 14d. was paid. Warrants were expected to have 
been in short supply, but 14 per cent. was freely paid, and 
latterly 2 per cent. A prominent firm bought some 
Cleveland iron a month ahead, which steadied the market 
to some extent. Till near the close in the afternoon there 
was hardly a single transaction in Scotch iron recorded. 
In the absence of business the price hardened up 1d. P oes 
ton, but when sellers came on the tone became rather flat, 
and the price dropped back a little. A steadier feeling 
was given to the market near the close by the purchase 
of afew lots by a well-known ‘‘bear.” Cleveland 
and hematite iron were both quiet, with very little 
business done in_ either. he price of Scotch 
iron touched 47s. 24d., but subsequently declined. At 
the close the settlement prices were-—Scotch iron, 47s. 14d. 
per ton; Cleveland, 41s. 10}d. ; hematite iron, 52s. L 
per ton. Over the week the fall in the price of Scotch 
iron was 1d. per ton. The reports to hand on Monday 
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from various trade centres were not generally of an 
encouraging character, and that circumstance had its 
influence in limiting the disposition by any dealers to 
enter into fresh arrangements. Business was again very 
restricted in extent during the forenoon, but the tone was 
firm throughout. Scotch iron fluctuated in price between 
47s. 14d. and 47s. os per ton, the close being firm at the 
latter quotation. There was a fair amount of covering up 
by the *‘ bears” in the afternoon, one line of 10,000 tons being 
bought in for some oversold account. The outside division 
were a.so buying. Warrants were called up pretty freely, 
with the result that the market stiffened to some extent. 
Scotch iron advanced to 47s. 84d. per ton. Cleveland 
iron was in short supply, and those persons who had to 
buy were compelled to pay 44d. per ton on an advance. 
Hematite iron was also a turn dearer. The settlement 
prices at the close were—Scotch iron, 47s. 44d. per ton; 
Cleveland, 42s. 14d. ; hematite iron, 52s. 104d. per ton. 
Yesterday’s market was steady during the whole of the 
forenoon, when the price of Scotch iron ranged between 
47s. 54d. and 47s. 44d. per ton. Till near the close very 
little business was done, but just at the last a little more 
animation was thrown into the operations. The ‘‘ bears” 
were alittle more active. The market opened in the after- 
noon with a fairly steady tone, but latterly, under pressure 
of general sales, the tone became dull and weak. Scotch 
iron declined in price from 47s. 5d. to 47s. 24d. per ton. 
Cleveland and hematite iron were fairly steady. Some 
Cleveland makers’ iron was sold at 42s. per ton, but sub- 
sequently there were sellers at 41s. 9d. prompt. The 
closing settlement prices were—Scotch iron, 47s. 3d. per 
ton; Cleveland, 42s. 14d. ; hematite iron, 52s. 9d. per 
ton. The steady tone reported from the Middlesbrough 
market this forenoon, and the fear of a rupture with the 
miners and blast furnace workmen in the district tended 
to harden prices in the Glasgow market to-day. There 
was only a limited amount of business done, the price 
at the close being very successfully bid up by the 
‘** bulls.” The ‘‘ bears,” however, were rather disposed 
to hold their hands. Scotch iron advanced in _ from 
47s. 24d. to 47s. 4d. per ton cash. Not a single transac- 
tion was reported in either Cleveland or hematite iron. 
The afternoon market was more animated than for some 
time past. Scotch warrant iron lost 24d. per ton at 
47s. 14d., and Cleveland and hematite iron each lost 3d. 
yer ton, but in neither of them was any business done. 

ast week’s shipments of pig iron from all Scotch ports 
amounted to 2579 tons, as compared with 4786 tons in the 
corresponding week of last year. They included 100 tons 
for the United States, 100 tons fer Australia, 190 tons for 
France, 480 tons for Italy, smaller quantities for other 
countries, and 1669 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 569,677 tons, against 572,824 tons yesterday week, thus 
showing for the week a decrease amounting to 3147 tons. 


Prospects of Store Pig Iron.—Some interest is felt in 
local iron trade circles because of certain experiments 
which are being made with a view to the use of Scotch 
store iron for puddling purposes. This is not the first 
time that attempts in that direction have been made, 
but the success on this occasion is said to have been more 
satisfactory than on former occasions. It is to be hoped 
that the effort now will be completely successful, as 
thereby an impetus would no doubt be given to the de- 
pletion of Connal’s stores. In that connection it is re- 
ported that the makers of Eglinton iron are steadily ac- 
quiring’such warrants as are in circulation, and while the 
first object no doubt is to secure iron for the wants of 
customers, the intention, it is said, is also to raise the 
brand to that of a ‘‘special” by withdrawing it from 
store altogether. Eglinton warrants are now commanding 
a premium of 2s. 6d., and Carnbroe are at a premium of 3s. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night—Mr. Eben. Kemp, president, in the chair. Six 
new honorary and six new ordinary members were elected 
and three new graduates. The new honorary members 
are Lord Brassey, K.C.B., D.C.L., Sir Henry Bessemer, 
F.R.S., Sir Archibald Campbell, Bart., M.P., Professor 
A. B. W. Kennedy, F.R.S., Sir Digby Murray, Bart., 
Board of Trade Marine Department. and Professor James 
Thomson, C.E., LL.D., F.R.S. The proceedings in- 
cluded an interesting discussion on Mr. T. M. Barr’s 

aper on ‘The Renewal of Railway Viaducts on the 

Northern Division of the Caledonian Railway.” Amongst 
the speakers there were Mr. C. P. Hogg, Mr. A. S. Biggart, 
Mr. Carey, ar-d Professors Maclay and Barr. Subsequently 
a paper on “‘ Centrifugal Action in Practical Work,” was 
read by Mr. John Laidlaw, of Messrs. Watson, Laidlaw, 
and Co., Glasgow. It was illustrated by a small centri- 
fugal in action in which fresh milk was made to give up 
its contained cream in a very brief space of time. The 
discussion on this paper was held over till next meeting. 


James Watt Anniversary Lecture.—The anniversary 
lecture commemorative of the birth, life, and work of 
James Watt, which has become quite an ‘institution ” 
in Greenock, his native town, was delivered last Friday 
evening by Professor Barr, of the engineering chair in the 
University of Glasgow. He took as his subject ‘‘The Forth 
Bridge,” which he made highly interesting and instructive. 





NOTES FROM THE SOUTH-WEST. 
Barry Dock and Railways.—The directors of the Barry 
Dock and Railways Company recommend a dividend for 
the past half-year at the rate of 10 per cent. per annum. 
No provision appears to have been made for the claims 
which have been made against the company by the 
executors of the late Mr. T. A. Walker, who constructed 
the company’s dock and railways. It appears to be 
thought that the directors will charge to capital any sum 

which the company may have to pay the executors, 





Cardif.—Steam coal has continued in good demand, 
and previous prices have been well maintained ; the best 
qualities have made lds. to 15s. 6d., and good dry coal, 
14s. to 14s, 6d. per ton. Household coal has also been in 
request; No. 3 Rhondda large has made 14s. 9d. per ton. 
Tron ore has been rather more active; orders have come 
forward more freely for coke; foundry qualities have 
made 22s. 6d. to 24s. per ton; furnace ditto, 2ls. to 
21s. 6d. per ton. 


The Bute Docks.—The imports of the Bute Docks last 
year amounted to 1,425,845 tons, as compared with 
1,538,390 tons in 1889 and 1,300,745 tons in 1888. The 
exports last year amounted to 7,792,115 tons, as compared 
with 8,161,538 tons in 1889, and 7,958,053 tons in 1888. 
Coal and coke figured in the exports for 7,420,080 tons, 
7,736,536 tons, and 7,624,855 tons respectively. 

Welsh Railway Bi'ls.—The Barry Dock and Railways 
Bill came before Mr. Thoms, one of the examiners of a 
House of Commons, on Friday for proof of compliance 
with standing orders. The object of the Bill is to enable 
the Barry Dock and Railways Company to construct 
several small railways in connection with the Penarth 
Harbour Railway, the principal of which, 5 furlongs 
long, is to be from the Penarth Harbour, Dock, and 
Railway Company’s line to a point in the parish of St. 
Mary the Virgin, Cardiff, to the southward of the via- 
duct over the Taff. The promoters ask for powers to 
raise an additional capital of 150,000/. The necessary 
proofs having been given, the Standing Orders were 
found to have been complied with. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLEsBROUGR, Wednesday. 

The Cleveland Iron Market. — Yesterday there was a 
numerous attendance on ’Change at the weekly iron 
market, and a better feeling prevailed than has been the 
case for some time past. ft was reported that there was 
a good number of inquiries, but the amount of business 
actually done was not large. First thing in the morning 
No. 3 g.m.b. Cleveland pig iron was sold at 42s, 3d. for 
prompt f.o.b. delivery, but later on most of the sellers 
were not inclined to dispose of the ruling quality under 
42s. 6d. Inquiries for delivery pte were pretty 
numerous, cal the fact that buyers offered more for 
forward than for immediate delivery was regarded as 
satisfactory. Buyers were somewhat anxious to do busi- 
ness at 42s. 9d. for delivery of No. 3 to the end of March 
next, but sellers, as a rule, were not prepa to accept 
that figure, and expressed the belief that by waiting a 
little while they would be able to secure better terms. 
Makers ae ag would not do business at market quota- 
tions. To-day the market was quiet, but steady. No. 3 
Cleveland pig was quoted 42s. 3d. to 42s. 6d. per ton 
for early delivery. iddlesbrough warrants opened at 
42s. 3d., but closed 42s. cash buyers, with next to nothing 
doing in them. The other qualities of pig iron keep 
steady. Hematite pig iron is quiet at about 54s. 6d. for 
Nos. 1, 2, and 3 of east coast brands. Most people in- 
terested in the staple industry now regard the outlook for 
the future as more encouraging than it was a week ago, 
and express the belief that some good orders will be 
placed ere long. If the improvement in the weather con- 
tinues we may expect considerably heavier shipments 
than we have had so far this year. 


Cleveland Miners’ Wages.—The Cleveland miners, num- 
bering about 5000, have received notice to terminate their 
engagements. The notices expire on the 7th proximo. 
In answer to a request by the mineowners for the em- 
ployés to accept a 12} per cent. reduction in wages, the 
men intimated that they were not prepared to submit to 
a reduction of more than 24 per cent. Although matters 
look somewhat serious, it is still hoped that affairs will 
be amicably arranged without a stoppage of work. 


Manufactured Iron and Steel.—Producers of manu- 
factured iron and steel report a rather better inquiry, but 
prices, though a little firmer, are not quotably higher 
than they were a week ago. The secretaries to the Board 
of Conciliation and Arbitration for the manufactured 
iron and steel trade of the north of England (Messrs. 
J. R. hee ong 3 and Edward Trow) on Tuesday issued 
the report of Mr. Waterhouse for the two months ending 
December 31st, which shows that, in accordance with the 
sliding scale arrangement, the wages for the month of 
February and March, 1891, will be the same as prevailed 


during the preceding two months. Mr. Waterhouse 
says that, having collected from the firms and companies 
belonging to or associated for the purpose with the Board, 


the returns of their sales of manufactured iron for the 
two months ending 3lst December last, and having 
verified the same by an examination of their books, he 
certifies the average net selling price per ton to have 
been 5/. 19s. 9d. The following is a return of the 
different classes of iron sold during the two months, and 
the average net selling price of each: Rails, 316 tons, 
5l. 15s. 10.03d. ; plates, 26,335 tons, 5/. 18s. 10.87d. : bars, 
16,308 tons, 6/. 2s, 8.24d. ; angles, 5999 tons, 5/. 15s. 7.68d. 


The following are the figures for the previous two| 


months: Rails, 708 tons, 5/. 14s. 9.29d. ; plates, 23,527 
tons, 5/1. 19s. 7.86d.; bars, 15,183 tons, 6/. 6s. 8.24d. ; 
angles, 6782 tons, 5/. 11s. 11.89d. 


Cleveland Blast Fur en’s Wages.—On Monday an 
interview took place at the offices of the Cleveland Iron- 
masters’ Association, Middlesbrough, between a large 
number of delegates representing the Cleveland iron- 
masters on the subject of a reduction in the men’s wages 
owing to the position of matters at the Cleveland mines, 
the following resolution was communicated to the dele- 
gates: ‘‘In view of the uncertainty whether work will be 
stopped as a result of the notices given on the 24th inst. 








to the Cleveland ironstone miners, the ironmasters will 

not bind themselves to a declaration at this moment as to 

the condition upon which work would be resumed in the 

event of a stoppage.” There will, therefore, be no altera- 

tion in the wages of the blast furnacemen until the 

- om ute between the mineowners and miners has 
n settled. 


Board of Arbitration.—-On Tuesday the annual meeting 
of the Board of Conciliation and Arbitration for the manu- 
factured iron and steel trade of the North of England, 
was held at Middlesbrough. Thereport of the Standing 
Committee was adopted. It stated that there were at 
present ten works owned by eight firms represented at 
the Board, being one less than six months ago owing to 
the closing of the Bowesfield Works in September last. 
The number of operative subscribing members was 4767, 
an increase of 495 upon July, but a decrease of 507 upon 
January last. The financial statement for the past twelve 
months duly audited, showed a balance in hand of 
116/. 19s. 7d. on January 1, 1890; receipts during the 
year 1016/. 18s. 7d. The expenditure for the year was 
937/. 18s. 9d., leaving a balance in hand on December, 31, 
1890, of 195/. 19s. 5d. The wages ascertainments of average 
net selling price of finished iron received since the last 
report, and the effect of the same upon wages under the 
sliding scale, had been for the two months ending Aug. 31, 
1890, 5/. 19s. 11d., giving 5 per cent reduction under the 
sliding scale. For the two months ending October 31, 1890, 
the average — price was 6/. 0s. 9d., and gave no 
change in wages. For the two months ending December 
31, 1890, the average price was 5J. 19s.9d., and did notaffect 
wages under the sliding scale. The fluctuations in the 
steel workers’ wages at the works affected by the scale 
that applied to them had been an advance of 24 per cent. 
from the beginning of October last, and a reduction of 74 
per cent. from the beginning of the present month. 
Although the realised prices were lower, entailing lessened 
wages to the operatives, the committee were glad to believe 
that there was fairly full employment at the works asso- 
ciated with the Board. Mr. David Dale, J.P., was re- 
elected reteree of the Board; Mr. William Whitwell, 
ge ood Mr. T. Williams, vice-president ; Messrs. J. 

. Winpenny and Edward Trow, joint secretaries ; 
Messrs. Jeremiah Head and R. H. Peacock, treasurers ; 
and Messrs. B. A. Abott and Thomas Williams, auditors. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Engineering Industries of South Yorkshire.— 
As compared with last week there is a marked improve- 
ment in the demand for all articles manufactured by the 
South Yorkshire heavy steel-producing works, and there 
is a considerable volume of inquiries from all quarters which 
must lead to a very satisfactory business during the ensuing 
six months. Although the shipbuilding and engineering 
firms have not been booking very large orders for new 
work the result of recent inquiries will doubtless cause 
them tobe busy again. English and foreign railway com- 
panies are all more or less inquiring for new material, and 
nearly all tyre and axle makers are well supplied with 
orders. The wagon builders are also full of work, which 
will keep them employed for some considerable time. A 
better feeling exists this week amongst makers of: marine 
material, as there are several heavy orders coming for- 
ward. The present low prices of shi building material, 
and the desire at the yards to book “len for delivery to 
follow the work now in hand, should make this an oppor- 
tune time for buyers who have been holding back. All 
the larger firms engaged upon Admiralty work will have 
employment for a considerable time to come, and no 
feeling of apprehension exists as to the future, so far as 
they are concerned. Prices of locomotive tyres, carriage 
and wagon tyres, axles, springs, and special billets are 
unchanged, and rule at the following prices : Locomotive 
tyres, 13/. to 141. per ton; carriage and wagon tyres, 
10/. 10s. to 101. 15s. per ton ; axles, 10/. 10s. to 10/. 15s. per 
ton ; springs, 10/. per ton. Special billets for the Sheffield 
trades are quoted at 6/. to 6/. 5s. Hematite pig iron re- 
mains firm at 62s. 6d. per ton. There is reasonable proba- 
bility of an advance taking place in this direction 
shortly. 


Coal and Coke Trade of South Yorkshire.—The state of 
the coal trade continues practically unchanged, and there 
are absolutely no features of interest prominently before 
the southern portion of Yorkshire at present. There is a 
large aanael tor household coal for all markets. The 
London market is taking largely, and the inland trade for 
the metropolis has been larger in the past year than ever 
before. The Midland and Great Northern routes are 
conveying large tonnages, and the quantity sent vid 
Hull is slowly growing. Many of the pits have 
been seriously incommoded by the inability of the 
railway companies to deal Lac gue 4 with the traffic. 
Much delay has been caused, and much dissatis- 
faction, some pits having been compelled to “ play” 
one day in the week through it. Prices continue steady, 
ordinary best quality making from 11s. to 11s. 3d. per 
ton; selected 1s. per ton more; and softer and more 
friable qualities from the thin seams 1s. a ton less. 

team coal is in good demand notwithstanding that 
many of the Continental , _. are blocked by ice, thus 
stopping the export trade. Stocks at several ports 
are Seonaien very light, and a large trade is looked 
for as soon as the ports are again open ; from 10s. to 
10s. 6d. per ton appears to be the ruling value. The 
demand for engine fuel is steady, and at 7s. 6d. to 8s. 6d. 
per ton a good tonnage is despatched from South York- 
shire to other large manufacturing centres. For the 
lower qualities of fuel of this character there is also a 
good inquiry. An improved toneis noticeable in the coke 
trade, and with a good inquiry prices remain steady, 
values ranging from 13s. to 15s. per ton. 
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CEMENT GRINDING MACHINERY. 
CONSTRUCTED BY MR. PERCY J. NEATE, ENGINEER, ROCHESTER. 
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| WE give on the present and opposite pages, illus- 
| trations of a complete Portland cement grinding plant, 
| designed by Mr. Percy J. Neate, of Rochester, who has 
| made a special study of thisclass of machinery. Figs. 
| 1 and 2 area cross-section and part longitudinal section 
| of the mill house, showing the arrangement of the 
| crushing plant, while Figs. 3 and 4 are engravings of 
| the edge runner crushing mill and of the rolls, It 
| may be interesting to preface remarks on the machi- 
jnery illustrated, with a short narrative of the pro- 
| cess adopted at the works. The raw material, con- 
| sisting of about 77 per cent. of chalk and 23 per cent. 
|of clay, is brought by barges and deposited alongside 
|a wharf, from whence it is removed to two large wash- 
mills adjoining the river, and into these mills the 
| materials are weighed. Heavy harrows break up the 
| lumps of chalk and disintegrate the clay, about 25 per 
cent. of water being added. The slurry thus formed 
|is driven, by the centrifugal wash of the harrows, 
| through fine steel gratings and flows by gravitation 
| through a channel into a pit, whence it is elevated by 
a large bucket wheel to a storage tank. Below this 
| tank are ranged four pairs of 4 ft. 6 in. stones of French 
|burr, driven by mitre gear, and speeded to run at 
jabout 170 revolutions per minute. Sliding valves 
jattached to the tank regulate the flow of the 
|slurry to the stones, which thoroughly incorporate 
the raw materials and reduce them to the consistenc 
| of asmooth paste. The slurry, after being ground, 
| gravitates to the suction pit of a set of three-throw 
| plunger pumps of massive design, and is forced under 
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considerable pressure through pipes to the other end 
of the factory where the kilns are built. This plan of 
more or less isolating the wet mill has. many ad- 
vantages, but is chiefly adopted owing to the increased 
storage room obtainable for the raw materials. The 
slurry is burnt in large kilns constructed under the 
patent of Mr. G. H. Shelsey, managing director of 
the works, having first been dried by the waste heat 
derived from the calcination of the previous charge. 
It is then drawn and loaded into wagons, this being the 
last time it is manipulated by hand until it is filled 
into sacks or casks in the warehouse. 

After leaving the kilns the clinker is wheeled in trucks 
to the crushing rolls placed outside the mill house, their 
position being indicated on the right side of Fig. 2, page 
130. These rolls, of which Fig. 4, on page 131, is an engra- 
ving, call for notice chiefly on account of their great 
strength and the massive springs which press them to- 
— A heavy flywheel is provided, and sufficient 

elt power to take charges of a ton at a time without 
choking or slipping. From the rolls the crushed 
clinker gravitates to the bottom boot of an elevator, 
where it is picked up by buckets as shown in Fig. 4, 
and discharged into the storage hopper A on Fig. 2. 
or hopper extends nearly the whole length of the 
mill. 

The grinding ead is effected in a pair of large 
edge runner mills, one of which only is illustrated 
(Fig. 3). Each is provided with four runners gyrat- 
ing on a fixed inclined bedplate (see Figs. 1 and 2). 
The runners being all of equal weight and set at an 
equal distance from the centre, balance each other, and 
acting practically as flywheels, secure steadiness in 
running and an absence of friction. Special provision 
has been made for the exclusion of dust from all the 
working parts, especially in the case of the axle-boxes, 
where experiments have proved that 3 lb. of grease of 
a special kind in each box will last through a heavy 
week’s work, The toe step is provided with a similar 
arrangement, and if clogged can be cleaned from the 
outside of the mill. The mill is driven by a steel 
— and countershaft in vertically adjustable 

earings, the fast and loose pulleys being ar- 
ranged in such a manner that when the mill is 
a and the belt is on the loose pulleys, both 
belt and pulleys are still, and the weight of the lower 
loose pulley is completely taken off the main shaft. 
No lubrication is therefore necessary for either 
loose pulley, and the belt can be shifted from loose to 
fast, or vice versa, in a couple of seconds, although 12 in. 
in width. The arrangement of the lower part of the 
mill is shown in Fig. 4, which is reduced from a pho- 
tograph taken by artificial light just before the ex- 
ternal casing was built up, and therefore before all 
details were quite completed. 

Having received a preliminary crushing by the 
runners the clinker is carried by specially designed 
scrapers into the two pits B B, on Fig, 1, whence it is 
delivered by the elevators into the hoppers C C and 
falls through the pipes D D into the two sifters E E. 
These sifters, which are the subject of a separate 
patent, are so constructed that the wire cloth forming 
the outer skin of the sieve is protected from injury by 
an inner lining of perforated steel plates forming a 
septagon, any side of which may be removed for clean- 
ing or repair without disturbing the wire cloth on the 
outside. The material rejected by the sifters falls 
down the pipes F Finto the centre of the mill again 
to be reground, and the fine cement is collected and 
carried to the point G by the screw H, whence the 
second screw J takes the product of both mills into the 
warehouse. 

The process is thus an automatic and continuous 
one, and the lubrication is so well worked out that the 
mill can run on for many hours without stoppage. The 
mill is said to turn out regularly from three to four tons 
per hour, according to the quality of the clinker, the 
average being over 34 tons, and the fineness of grind- 
ing 5 ‘wt cent. on a 50-mesh testing sieve. This result 
could hardly be attained by four pairs of French burr 
stones 4 ft. 6 in. in diameter without the aid of ex- 
pensive elevating and sifting machinery, as three pairs 
of stones only could be run at once, one of the four 
being always up for dressing. It is further claimed 
that the horse-power per ton per hour is less than half 
of that absorbed by millstones for fine grinding. This 
mill is said to be equally efficient on lime, cement, 
flints, rock phosphates, and besic slag, in the latter 
case giving extra facilities for the removal of nodules of 
iron owing to the long drop from the sifters to the mill. 
We may mention that the whole of the plant was con- 
structed at Mr. Neate’s new works at Rochester. 











NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 22, 1891. 

Tue American steel railmakers have succeeded in 
nominally advancing the price of steel rails from 
27 dols. to 30 dols. at mills in Pennsylvania, but the 
have not succeeded in satisfying railroad builders who 
have orders to place that they will be able to maintain 
that price ; still there is considerable railroad buildin 
projected and much that would be undertaken in April 


Y | to which so many of our existing experiment 





if conditions were favourable. It is by no means aoe 
beble that all the possible demands for spring will be 
presented for some weeks to come. The rail-producing 
capacity is considerably in excess of the probable 
demand. The financial situation is interfering with a 
good many plans that have been laid. It is not 
generally known that there has been standing 
upon the books of projectors, surveyed mileage 
from 15,000 to 20,000 miles ; persons estimating the 
sot Te ignore many of these old enterprises, 

ut they are liable to spontaneous combustion at any 
time ; everything depends upon the course of general 
trade ; there is an abundance of capital awaiting oppor- 
tunities, and as soon as confidence is generally restored, 
railway companies begin to show better earnings, and 
if the present railway agreement is found to stand, it 
will be found that a great deal of new railroad work 
which has been lying dormant a long time will come 
tolife. This is a prospect that is dwelt upon a good 
deal among railmakers and stockholders in rail mills ; 
they do not assent to the theory advanced by a good 
many that railroad building in the United States is to 
stand still for years to come ; they think they see very 
bright prospects for a general improvement in the de- 
mand for rails before many months; while the rail- 
makers themselves do not giveout anysuch views, many 
of them are of opinion that before this year is out rail- 
road building will loom up, and mills will once more 
fill up with work. These views are not popular at 
present, but they are entertained by persons who are 
not in the habit of indulging in visions. The iron and 
steelmaking capacity of the country is being steadily 
improved, and a number of new mills are now being 
hurried forward. Surveying parties are quite busy in 
the southern and south-western States; we are 
informed that Huntington and Gould are working 
together with a view of entering upon some large rail- 
road building enterprises in the far south-west, when, 
in their judgment, the right time comes. Throughout 
the older sections there is very little building even pro- 
jected ; most of the work contemplated is in the 
way of terminal improvements—stations, depdts, and 
the like, and the laying of additional rails. All the 
spare earnings of nearly all the systems east of 
Chicago will be heavily drawn upon this year for such 
purposes ; besides this, nearly every rail corporation in 
the country has resolved upon agood deal ofexpenditure 
for more locomotives, cars, and additional facilities of 
one kind and another. So far the iron trade has 
opened upwell; for awhile it was thought that prices 
would sag downward, but the recent improvement in 
the money markets has given more confidence, and 
the restriction of crude ironmaking to the extent of 
some 20,000 tons per week is not without its favour- 
able influence. 








OUR NAVAL ARMAMENTS. 
To THE Eprror or ENGINEERING. 

S1r,—Whilst thanking you for as my nearly 
illegible MS. last week so carefully, that I can only find a 
mistake in one capital letter, namely, a U for an O, yet this 
apparently slight change has had the result of ascribing 
the decision of our War Department’s former Ordnance 
aoe (O.8.C.) to the United States Committee 
The decision itself being rather peculiar, I beg to 
furnish an exact copy of the Committee’s recommenda- 
tion, as given at page 18 of the return on ‘‘ Rifled Guns” 
presented to Parliament, and dated War Office, July 3, 
1865. 

“ Art. 13. The shooting qualities of these guns are so 
nearly alike that the Committee feel they may rest their 
recommendation of the one or the other system upon 
other and more general considerations; and they have 
finally aemiaels to record their unanimous opinion in 
favour of the so-called French system: 1. Because of the 
simplicity of its studding on the projectiles. 2. The 
simplicity of the grooving of the gun. 3. Froma disposi- 
tion to admit of the advantage of an increasing over a 
uniform spiral, which has been strengthened by the pre- 
sent trial. This advantage can be best realised with a 
short bearing on two points.” 

N.B. Strange to say, this conclusion and finally re- 
corded ‘‘unanimous opinion” of the disposition of these 
simplicities is not signed by the President of the Com- 
mittee, who was in fact reported to have desired to bring 
in the Armstrong shunt, which was destitute of these 
simplicities, being rifled with a uniform spiral. for which 
full amends were, however, made by a tapered bore and 
double set of rifle grooves. 

The other influential members of the Committee had, 
however, become so strongly attached to the gun, which 
they had been so long experimenting with and renamed 
the ‘“‘ Woolwich,” that they would only acquiesce in the 
further statement at page 19, Art. 16: “If the so- 
called French system should fail in larger calibres, the 
natural course would be to fall back on Sir William Arm- 
strong’s, which holds the second place, which has been 
more thoroughly studied and worked out than any other, 
and through a wider range of calibres, which is actually 
in the service in the muzzle-loading 64-pounder guns, pr 
guns o 
large calibre, the 600-pounder, 300-pounder 9.22 in., or 
220-pounder are conformed.” 

The Committee deprecate ‘‘ throwing away the experi- 
ence gained with these guns, and the expense incurred in 





the preparation of patterns, and means of manufacture ;” 
and yet, after incurring all this outlay upon the varieties 
of the shunt system of rifling and projectiling they are 
said to be unanimous in agreeing to recommend their own 
gun, which they re-name “‘ The Woolwich.” 

Colonel Milward’s impossible task, referred to in my 
previous letter, was, how to make shells which would not 
explode in the bore and damage our heavy guns, and yet 
not differ widely from the Committee’s simplicities. A 
similar difficulty confronts the manufacture of the copper- 
banded shells of our present heavy breechloaders, for not- 
withstanding the varieties of spirals with which these 
have been rifled in the vain hope of rendering some 
pattern trustworthy, the “strong copper bands” which 
encircle and detain the projectile in the bore, to get ‘‘ the 
highest results” succeed only too well in doing so, as re- 
gards the damaging effects upon both guns and pro- 
jectiles. 

The fact of the untrustworthiness of our gun system 
is becoming so well known to foreign governments, that 
the purchase of our heavy ordnance is fast declining to 
nil; and as regards the building of warships in this 
country for other nations, one of our ablest construc’ ors 
recently stated, that the orders which formerly came to 
England are now given elsewhere. Under these circum- 
stances, is it not highly desirable that the Parliamentary 
inquiry which is said to be about to be made into the 
condition of the magazine rifle should be extended to the 
far more important question of the causes, which are so 
rapidly and continuously breaking down our heavy naval 
ordnance ; and so materially injuring our manufacturing 
prestige ? 

I beg to remain, Sir, yours faithfully, 
PRAcTICAL GUNNER. 





ON THE VALUE OF NAVAL ENGINEERS. 
To THE EpIToR OF ENGINEERING. 

Srr,—I have been very much interested in the letters 
on the above subject that have lately appeared in your 
columns, and should like to add a few remarks on this 
subject. 

The great grievance of naval engineer officers at present 
is the want of adequate pay for their services. Notwith- 
standing the enormuus increase in their duties during the 
last twenty years, their pay has hardly been increased at 
all. There are other grievances, but this is the principal. 

When this subject is brought before Parliament the 
members are told such nonsense (to put the mildest con- 
struction on it) by the civilian officials of the Board of 
Admiralty, that it is time for the public to be put in pos- 
session of some of the real facts of the case. 

We are told, for instance, that besides the ordinary pay 
of chief engineers, ‘‘ high rates of charge pay are given to 
officers in charge of machinery.” This statement is very 
misleading ; charge pay is only given to officers in charge 
of machinery of ships actually in commission. So that 
during the time a ship is in reserve, and the engineer 
officer held responsible for the machinery just the same as 
if in commission, he gets no additional pay. I have taken 
the pains to work out the charge pay for the whole of the 
chief, staff, and fleet engineers of the Royal Navy, and 
find it averages about one shilling and sixpence per day. 

Again, we are told *‘ promotion is rapid and certain in 
the engineer branch.” It is much more so in the medical 
branch, and promotion in that case also brings extra pay. 
With engineer officers the titles of staff and fleet engineer 
recently introduced bring only increased expenses for 
uniform, &c. 

Naval pay has toe be largely discounted on account of 
extraordinary expenses for uniform, &c. At the present 
time a change of uniform is under consideration for 
officers, as it has been lately for the men. Any change 
in this direction must mean a large expenditure of alrea 
limited means. Of course this has to be borne by all 
officers alike, but if, officers of corresponding age and rank 
get from 200/. to 3007. per annum more pay than their 
engineering brethren, their outlay is not so great in pro- 
portion, The same argument applies to expenses for 
entertainments, &c., which in some cases amount to large 
sums. 

Advertisements have already appeared for candidates 
for engineer studentships. I can only hope that before 
finally joining a service bons which there is apparently no 
withdrawal, intending candidates will consult officer: 
already in the service. Last year there was a great dearth 
of candidates, so that the standard had to be lowered to 
get a sufficient entry. This does not say much for the 
— of ofticers joining the finest steam navy in the 
world. 

I suppose that in due time we shall see advertisements 
for cualidetes for direct entry as probationary assistant 
engineers. I should advise any intending candidates 
to refer to a letter which appeared in your columns last 
year, which showed the great difference between the pay 
and position of officers joining the Navy in the engineer- 
ing and medical professions respectively, I may add that 
the latter officers obtained their present pay, &c., simply 
by letting the Admiralty service alone for a year or two. 

he whole engineering branch of the Royal Navy, from 
the engineer-in-chief (with pay equal to that of the chief 
draughtsman of at least one firm Tknow of) to the Jatest 
joined second-class stoker, requires immediate reorganisa- 
tion. 

We may spend 21 millions on ships, but that will avail 
us little if we have no efficient — officers and 
steam branch subordinates to man them. The British 
taxpayer would never refuse any addition to the national 
=e to put the Royal Navy—our first line of 
defence--on a proper footing, which it will never attain 
while the whole engineer branch is, as an eminent member 
of Parliament has put it, “ina seething state of discon+ 
tent.” 


JAN. 30, 1891.] 
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Iam afraid I have encroached largely on your space, 
but I hope that as this is a matter of national importance, 
this will be considered sufficient apology. 

Yoars, &e., 
ANOTHER ENGINEER. 





SPEED MILLING MACHINE CUTTERS. 
To THE EpitToR oF ENGINEERING. 

Srr,—In the issue of your paper of December 12, 1890, 
we note on page 702, a table giving speeds of milling 
machine cutters. In the accompanying article this table 
is said to represent the practice of an American firm, and 
thinking you may be interested in knowing the name of 
the firm, we hace say that the table was prepared in our 
works, and was based upon a series of tests made by us. 

We are, yours very truly, 
Brown AND SHARPE MANUFACTURING Co. 
Per Z. CHAFE. 





LENTZ’S STAYLESS LOCOMOTIVE BOILER. 
To THE EpiToR OF ENGINEERING. 

Sir,—In reply to your correspondent ‘‘ N. N.” in En- 
GINEERING of January 9, I must confess that, besides Mr. 
Strong, those other engineers who have striven to improve 
the locomotive boiler in later years, deserve great credit, 
which I did not intend to at all diminish. 

But “N. N.” thinks to prove that the boilers which were 
tried in Germany during recent years show something 
new ; however he does not seem to know that Mr. Strong, 
besides his boiler with double firebux, also patented boilers 
with single firebox having a corrugated flue and cylin- 
drical boiler shell, very much like those boilers with 
which ‘‘N. N.” seems to be so well acquainted. Even 
sixteen years ago—as far as I know—the Magdeburg- 
Leipzig Railway Company got four locomotives with 
round firebox and cylindrical boiler shell, eleven years 
ago the Hessische Ludwigsbahn Company got some 
engines with similar boilers, which do not differ in 
system from those which ‘‘N. N.” spoke of, only the 
inside firebox was a flue of flat plates and not corrugated. 

All these boilers were merely experiments without any 
consequences up to the present, and I venture to say also 
for the future, as the inconveniences they show in prac- 
tice are rather too prominent. 

I only will point out the large diameter of the hind end 
of boiler close to the foot-plate, which makes it very diffi- 
cult for the driver to have a look over the line; the 
valves, cocks, and handles are difficult to arrange, and 
make the position of the driver rather inconvenient, 
the firedoor is generally placed too high above foot-plate, 
inconvenient for the stoker, and the ashes underneath 
the grate are very difficult to get out. 

All these and many other disadvantages are avoided in 
my boiler system. 

For about a month a goods engine with my stayless 
boiler has bec n in service and gives excellent results, three 
others will be also soon in service, and some more are in 
course of construction in Germany and other countries, 
of which I intend to communicate to you the reports of 
the railway companies. 

Yours faithfully, 
Diisseldorf, January 23, 1891. Gustav LENTz. 








MISCELLANEA. 
Tue Canadian authorities intend to spend 4,000,000 dols. 
in subsidiary railways duriog the next four years. 


The Delta Metal Company, Limited, of 110, Cannon- 
street, E.C., inform us that they have appointed as secre- 
tary Mr. J. W. Meyjes, who has been connected with 
that company several years. 


A Bill has been introduced in the Parliament of 
Western Australia authorising a loan to the amount of 
1,300,000/. for railways and public works, which it is the 
intention of the Government to reorganise. 


The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending January 18, 
amounted, on 16,244 miles, to 1,219,879/., and for the 
corresponding period of 1890, on 16, 149# miles, to1,239,924/., 
an increase of 95 miles, or 0.5 per cent., and a decrease 
of 20,0451. or 1.6 per cent. 


It is sometimes necessary to locate the position of the 
centre of gravity of the section of an angle or T iron; the 
following rule may in such cases found useful in the 
case of equal-sided angles and T’s. Let B = breadth of 
side and ¢ = thickness of metal. Then distance of centre 
of gravity from the outer surface of one flange of the angle 
iron or of the table of the T iron is }(B + §¢). This rule 
is a very close approximation. 


Instructions have been received at Chatham Dockyard 
that the engines and boilers for the second-class cruiser 
Forte, which is to be shortly laid down, are to be manu- 
factured in the yard. The engines will be of 9000 horse- 
power. For a long time past attempts have been made 
to induce the Admiralty to build engines at Chatham, 
where nearly all the plant required is available, and the 
decision has given great satisfaction to the men there. 


The Latimer-road and Acton Railway Company, who 
were incorporated in 1882, with power to construct a rail- 
way between those two points, have deposited a Bill, in 
accordance with the Standing Orders, seeking an exten- 
sion of time until August, 1893, within which to purchase 
the necessary land required for the railway, and until 
August, 1894, for completing and opening the line as 
authorised. 

The colonial authorities are giving increased attention 
to the fire protection of public buildings, especially as 
the provision of efficient apparatus reduces the cost of 
insurance to a minimum, Quite recently the Crown 





agents for the colonies procured one of Messrs. Merry- 
weather and Sons’ direct-acting steam fire engines for 

rbadoes, and a short time ago one of similar power was 
supplied to the Crown colony of Selangor. 


The Admiralty have expressed their satisfaction with 
the results of the natural draught trial of the new first- 
class steel gunboat Gossamer, 2, 735 tons, 4,500 horse- 
power, and have issued orders stating that she is not to 
be subjected to a forced draught trial. The Gossamer, 
which is the first ship built and engined at Sheerness 
Dockyard, is to be completed for commission forthwith, 
and will be the first of the 72 vessels provided for 
under the Naval Defence Act to be passed out of the 
dockyard hands. 


At a recent meeting of the French Society for the 
Encouragement of Industry, M. C. Mocquery described 
a new automatic flood alarm for warning the weir keepers 
on the Seine and other rivers regulated by means of mov- 
able weirs of the approach of a flood. The apparatus 
consists of a float, about 1 ft. in diameter, which is fixed 
at any desired distance from the weir and rises with the 
water level. When the height of the water reaches a 
certain point determined beforehand, a bell is rung, by 
electrical arrangements at the weirs down stream, thus 
warning the keepers to prepare for a flood. 


At the meeting of the Association of the Birmingham 
Students of the Institution of Civil Kngineers, held on 
Thursday, the 22nd inst., the president (Mr. E. Pritchard) 
in the pm Mr. Sidney R. Lowcock, A.M.I.C.E., of 
Birmingham, read a paper upon ‘‘ Gauging in connection 
with River Pollution.” After briefly touching upon the 
importance of, and the increasing interest being taken in 
the prevention of the pollution of rivers, he proceeded tu 
describe the usual methods adopted for gauging the flow 
of water in rivers at weirs, mills, Jocks, sluices, &c., and 
the quantities of polluting liquid entering the rivers. A 
discussion followed the reading of the paper. 


The form in which Mr. W. Abraham, M.P. (Glamorgan), 
has introduced his Eight Hours Bill for mines is as fol- 
lows: A person is not, in any one day of twenty-four 
hours, to employed underground in any mine for a 
period exceeding eight hours from the time of his leaving 
the surface of the ground to the time of his ascent thereto, 
except in case of accident. Whenever any employer or 
his agent employs, or permits to be employed, any 

rson in contravention of this enactment, he is to be 
iable to a penalty not exceeding 40s. for each offence. 
This penalty is to be recovered in the same manner in 
which any penalty under the Acts relating to factories 
and workshops is recoverable. 


A heavy piece of tunnelling has been for the past ten 
— in —— under Grays Peak, 60 miles west of 

enver, Colorado. The undertakingis peculiar, as the 
promoters have have had two objects in view in carrying 
out their work. The first is to tap the rich mineral veins 
which they believe exist underneath the mountain, and 
the second is to enlarge the tunnel after it has been 
carried through the mountain so as to fit for railway 
traffic. It is stated the distance between Denver and 
Salt Lake City will be shortened by 200 miles, whilst a new 
route for crossing the Rockies will be obtained at 1000 ft. 
lower down than the Union Pacific or Denver and Rio 
Grande crossings. The total distance through the moun- 
tain is 25,000 ft., of which 3000 ft. have now been pierced. 


After protracted negotiations an agreement has been 
arrived at between the Cape ministers and the commis- 
sion appointed by the Free State Volksraad as to the 
extension of the line from Bloemfontein to the Vaal 
River. The basis of the agreement is that through traffic 
shall be regulated upon a as scale; that the profit 
and loss account of the working of the line shall be framed 
every seventh year, the Free State not being called upon 
to pay any losses; that the Bethalie line shall be con- 
structed at the whole expense and risk of the Cape 
Government, the Free State Government having the 
option to take it over at any future time; and that the 
Cape Government may be called upon at any time within 
three years to build a line into the grain districts. The 
northward extension to the Vaal River is to be com- 
menced at once, and completed within two years. The 
Volksraad has adopted the above agreement. 


In a communication to the French Physical Society, M. 
Cailletet has described a method of connecting a metal 
tube or stop-cock to a vessel of glass or porcelain, so that 
the joint shall be tight even under high pressures, The 
process is simple and consists in first coating the glass or 
porcelain vessel with a very thin layer of platinum at the 
part where the connection is to be made. This may be 
done by painting the glass after slightly warming it with 
a neutralised solution of platinic chloride mixed with the 
essential vil of camomile. The layer of oil and platinic 
chloride is then slowly heated till the last traces of oil 
have been expelled, and the temperature is then raised to a 
dark red heat. The chloride is thus reduced and the 
platinum deposited as a bright metallic mirror on the 
surface of the glass. On this layer of platinum a second 
layer of copper is deposited by electrolysis, and the metal 
stop-cock or tube can then be soldered by means of tin, to 
this copper ring. M. Cailletet states that he has found 
these joints to remain tight under a pressure of 300 atmos- 
pher 

The following are the principal conditions of the ar- 
rangement concluded between the Government of the 
United States of Colombia and the Panama Canal Com- 
pany :—(1) The time allowed for the completion of the 
canal is extended for a further period of ten years. 
(2) The concessionaire to effect the liquidation of the old 
company, the assets of which will be transferred to the 
new company. (3) Work on the canal to be effectively 
resumed before February 28, 1893, (4) The conces- 


sionaire to provide for the support of 250 soldiers charged 
to protect the line of the canal during its construction. 
(5) The concessionaire in exchange for services rendered 
by the Colombian Government will pay to the latter 
10,000,000 francs in gold and 5,000,000 francs in 10,000 of 
the new company’sshares. (6) The Colombian Govern- 
ment will have the right of appointing a special delegate 
to sit on the board of the new company. The contract 
bears date December 10, 1890, and is signed by Senor A. 
Boldan, Minister of Foreign Affairs, on behalf of the 
Colombian Government, and b ‘colonel Bonaparte 
Wyse, the representative of the Tiquidatoss of the old 
company 


The London water companies are at present empowered 
by their private Acts to charge for a supply of water for 
domestic purposes according to the rateable value of the 

remises supplied. A Biil introduced by Mr. Gainsford 

ruce, ME. proposes to give the water consumers of 
London the option of paying for water in proportion to 
the quantity used. With that view it enables any owner 
or ocsupier to require his company to supply water to his 
premises by meter for all purposes other than those of 
any trade, manufacture, or business. The Board of Trade 
is directed to make regulations respecting the provision, 
fixing, testing, and stamping of meters, and the fees to be 
a in respect of them, and the inspection of meters, &c. 

he charge for the supply of water is not to exceed 1s. 
per 1000 gallons where the quantity of water supplied 
im any quarter does not exceed 200,000 gallons. The 
maximum is 9d. per 1000 gallons where the quantity is 
greater. The district intended to be covered by the Bill 
is the administrative county of London and all other 

laces within the limits of supply of any of the eight 

ondon water companies—the New River, the East 
London, the Southwark and Vauxhall, the West Middle- 
sex, the Lambeth, the Chelsea, the Grand Junction, and 
the Kent. 





Tue Steam HavtacE or Canat Boats.—At a meetin 
of the Railway Union in Berlin, Herr Wiebe sontat 
some experiments recently made on two lengths of the 
Oder and Spree Canal, 34 miles Jong in all, with a view 
to ascertain the best method of towing large boats, 
The submerged chain system is, he states, unsatisfac- 
tory, nor has the endless rope system of traction given 
entirely satisfactory results when practically tested during 
the course of the experiments, though a great many types 
of supporting post and pulleys were vata The difficulty 
encountered arose from the rotation of the rope as it 
moved onward, which tended to twist the boat painter 
about the rope, and the form of connection between the 
rope and the painter could not be depended on to stop this 
action. Further experiments were then made by attach- 
ing the rope to the centre of gravity of a heavy towin 

car, running behind and drawn by a light locomotive ah 
as is commonly used in mines. If the rope is attached 
directly to the locomotive, trouble may arise from the side 
pull of the rope tending it to overturn the engine; it is 
for this reason that the towing car was adopted in the 
experiments in question. This plan is stated to have 
proved satisfactory, and boats have been towed by it at 
the rate of from 10 ft to 12 ft. per second, though a speed 
of 5 ft. will in general be sufficient. The tension on the 
tow rope in starting three heavy coal barges was as much 
as 17641b., but rapidly decreased as the boats gathered way. 





Extecrric Suppty Srations at Liverroot.—At a 
recent meeting of the Liverpool Engineering Society, 
Mr. A. Bromley Holmes, M.I.C.E., read a paper ‘On 
the Liverpool Electric Supply Stations.” From this 

aper we gather that the first station of the Liverpool 
Ketbctric Supply Company was built in 1883, and the 
latest began working in October, 1890, there being now 
three stations, supplying current to 11,750 sixteen candle- 
power lamps, and capable of being extended so as to 
supply 37,000 lamps. Belt-driven + Mme were at first 
employed, but these have been replaced by sets of direct- 
driven dynamos mounted on the same bedplates as their 
engines. The plant is worked on the direct continuous 
current system, the potential being 110 volts only, and the 
mains being laid in simple parallel. Steam to the engines is 
supplied from ten steel boilers 28 ft. long by 7 ft. 6 in. in 
diameter, all of which are fitted with mechanical stokers., 
The working pressure is 110 Ib. to 120 lb. per square 
inch. The engines are of Willans’ central valve compound 
high-speed type, ten of them of 180 indicated horse-power, 
and the remaining three of 60 indicated horse-power. The 
dynamos driven by the small engines are capable of sup- 
bs he a current at 300 amptres, at from 110 to 140 volts 
when running at 450 to 500 revolutions per minute. The 
larger engines can supply a current of 900 amperes at 
115 to 135 volts when running at 375 revolutions per 
minute. In addition to the above plant there are a num- 
ber of secondary batteries, with a capacity of 1700 ampere 
hours. The distributing mains are all underground. The 
conductors are of stranded wire with a conductivity of 98 
percent. The largest mains have a cross section of 1.57 
square inches. They are covered with two layers of yarn 
steeped in bitumen and en in a leaden pipe, which in 
turn is protected from injury by a covering of rough yarn 
steeped in tar. The mains are laid in cast-iron troughs 
jin., and about 6 ft. long. When the troughs are placed 
in position about } in. of refined bitumen is run in, and 
before hardening spacing bridges of wood are placed in it 
about 18 in. apart. The cables are laid on these bridges, 
which hold them clear of each other, and the sides of the 
trough. The cables having been placed in position, the 
troughs are filled up with bitumen to within 4 in. of the 
top, completely covering the cables, the remainder of the 
— is then filled with Portland cement concrete. In 





all there are 10 miles of feeding mains, 9 of distributing, 
and 14 miles of service mains, 
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NOTICES OF MEETINGS. 

Tar INstTrruTion oF Civi ENGINEERS.—Ordinary meeting, Tues- 
day, February 3rd, at 8p.m. Paper to be read with a view to 
discussion: ‘‘ Electric Mining Machinery,” by Messrs. Llewelyn B. 
and Claude W. Atkinson, Assoc. M. Inst. C.F. Also ballot for 
members, and at 9 p.m. reception by the President and Council. 
—Students’ meeting, Friday, January 30th, at 7.30 p.m. Paper to 
be read: ‘‘The Counterbalancing of Locomotive Engines,” by 
Mr. Edmund L. Hill, Stud. Inst. C.E. Mr. F. W. Webb (member 
of Council), in the chair. Students visit, Thursday, February 5th, 
at 2 p.m., the refrigerating machinery at the Victoria Dock, E. 

Tuer Surveyors’ lnstiruTioN.—Monday, February 2nd, when the 
adjourned discussion on the paper read by Professor J. Wright- 
son (associate), at the last meeting, entitled ‘‘ The Basis of the 
Cost of Wheat Growing,” will be resumed. The chair to be taken 
at 8 o'clock. 

GroLoaists’ Association, Lonpon.—Friday, February 6th, at 
7.30 pm., in the Mathematical Theatre, at University College, 
Gower-street, W.C , annual general meeting, when the report and 
balance-sheet for the year 1890 will be presented, and the officers 
and Council for the coming year elected. The President will 
deliver his address: ‘‘ Further Notes on the Geological Record.” 

Nortu-East Coast Institution OF ENGINEERS AND SHIPBUILDERS. 
—Monday, February 2nd, at 7.30 p.m., in the lecture hall of the 
Literary and Philosophical Society, Newcastle-upon-Tyne. The 
discussion on Mr. Hék’s paper, ‘On the Unsinkability of Cargo- 
Carrying Vessels,” will be resumed—Mr. Hik will reply. The 
discussion on Mr. M Sandison’s paper **On Main Steam Pipes,” 
will be resumed—Mr. Sandison will reply. Paper ‘‘ On the In- 
fluence of the Relative Dimensions and Proportions of the Screw 
Propeller on the Vessel’s Performance,” by Mr. A. Blechynden. 

Society OF ENGINEERS.—Monday, February 2nd, at the Town 
Hall, Westminster. The President for the past year, Mr. 
Henry Adams, will present the premiums awarded for papers read 
during the year. The President for the year 1891, Mr. William 
Newby Colam will deliver his inaugural address. The chair will 
be taken at 7.30 p.m. precisely. P 

Tue Souti STAFFORDSHIRE INSTITUTE OF TRON AND STEEL WORKS 
Manacers.—Saturday, February 7th, at the Mechanics’ Institute, 
Dudley, when a paper ‘On the Theoretic Rationale of an Im- 
proved Design of an Open-Hearth Furnace,” will be read by Mr. 
B. H. Thwaite, C.E., Liverpool. Mr. A. E. Tucker will display, 
with his lantern, some interesting slides bearing upon the struc- 
tural arrangements of the open-hearth steel furnace. Chair to be 
taken at 6.30 p.m. 

LivERPOOL ENGINEERING Soctery.—Wednesday, February 4th, 
at the Royal Institution, Colquitt-street, at 8 o’clock. Mr. 
Arthur J. Maginnis, M. Inst. N.A., will exhibit and explain an 
electric automatic bridge indicator for steamships. A paper 
will be read by Mr. Joseph Boult, entitled, ‘‘ Notes on the Pheno- 
mena of Tidal Kivers” (with special reference to the River 
Mersey). 
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BASIC STEEL. 

WHILE the progress of science is continuous and 
is being steadily pushed on by thousands of patient 
workers, yet the public only gains a knowledge of 
what has been done from time to time, when a suf- 
ficient advance has been gained to render it worth 
some one’s while to embody the results in a paper 
to be read before a scientific society. It is from 
these records that the industrial history of the 
latter part of the nineteenth century will some day 
be written, but even with their aid the historian 
will find it very difficult to trace the course of 
events, and to learn precisely by what steps a pro- 
cess, which at one date seemed to be so encompassed 
with difficulties that few would say a good word for 
it, is in a few years found to be rapidly spreading 
and giving almost universal satisfaction. He will 
often be unable to discover that any radical altera- 
tion has been made; a detail has been amended 
here and there, the more unsuitable grades of raw 
material have been rejected, the workmen have 
become more at home with the operation ; at most 
there have been but a few trifling modifications, 
and yet the result is totally transformed and is 
crowned with success. A striking example of a 
rapid change of this kind is found in the manufac- 
ture of basic steel. In July, 1887, two papers on this 
subject were read before the Institution of Naval 
Architects by Mr. B. Martelland by Mr. W. H. White 
respectively.* Both authors spoke in very guarded 
terms of the future of basic steel, admitting that it 
had very valuable qualities, and hoping that its pro- 
duction might be so much improved that reliance 
might be placed upon it. Mr. Martell stated that 
in 1885 a resolution had been passed that basic 
steel should not be accepted for ships intended for 
classification in Lloyd’s Register, and that it was 
still in force, and he gave instances of many failures 
that had occurred in the material previously. In 
regard to the results of an elaborate series of tests 
just concluded, he said: ‘‘The tests leave us in 
doubt whether basic steel can be produced capable 
of withstanding the average strain’”—28 to 32 tons 
per square inch—‘‘ while still retaining the uni- 
formly ductile qualities as found in steel produced 
by the acid process.” Mr. White gave the results 
of a large number of tests that had been made on 
behalf of the Admiralty, and which were fairly 
satisfactory on the whole. In conclusion he said : 





* See ENGINEERING, vol. xliv., pages 131 and 141, 





‘*Summing up the results of this inquiry into the 
qualities of basic steel, I would record the opinion 
that there is no reason for doubting the possibility 
of producing with proper care basic steel suitable 
for ship work.” Asa matter of fact the department 
which Mr. White represents—the Admiralty—has 
not yet commenced to use basic steel of high ten- 
sile strength, although it does employ the softer 
varieties of it. 

Fortunately for the makers of basic steel, the 
Admiralty and Lloyd’s do not form the only pos- 
sible customers in the world. Although the 
material was rejected in 1887 as a substitute for 
Siemens- Martin acid steel, yet it was proved 
to have all the good qualities of iron without its 
defects. With a tensile strength above any but 
the very best iron, it had greater ductility, and 
could be sold at a lower price. It welded perfectly, 
could be punched without deterioration, and might 
be worked cold in a way perfectly impossible in 
any iron whatever. Hence it gradually made its 
way among iron users, displacing, first, bars and 
angles, then boiler plates, and finally being frankly 
accepted for a great number of purposes. Thus a 
steady demand sprung up which gave the manu- 
facturers the opportunity of finding out the weak 
points in the process. Having learned how to 
make a thoroughly reliable material of a certain 
strength, they have gradually improved on this, and 
now they claim that the periud of experiment has 
passed and that they can take position side by side 
with the users of the acid process. This, at least, 
seems to have been the spirit that pervaded the 
recent meeting of the Cleveland Institute of Engi- 
neers, when Mr. James Davis, of Park Gate, 
Rotherham, read his paper ‘‘On the Manufacture 
of Basic Open-Hearth Steel.” At these works basic 
steel is made from a specially manufactured pig 
from Lincolnshire ores. The special feature is the 
low percentage of silicon (.357)and of sulphur (.042) ; 
phosphorus shows 2.63 per cent., and manganese 
1.68 per cent. Two 20-ton furnaces are at work 
on the process, making 145 to 175 tons of ingots 
per week. The furnace is lined with firebrick up to 
the level of the foreplates. As a separator, just 
above the slag line, a chrome brick is built in all 
round the lining. The bottom and banks are put 
in with shrunk lime mixed with tar. This is well 
rammed with hot irons. The last few inches of 
lining, however, are welded on by heat by throw- 
ing in small pieces of dry shrunk lime, without 
tar, and giving the furnace as much heat as it will 
stand. ‘The charge consists of 75 per cent. pig and 
25 per cent. scrap, preferably all steel. Limestone 
and pottery mine is charged on the bottom and 
banks in suflicient quantity to make a basic slag 
from the first; pig and scrap follow. When the 
bath is fully melted and clear off the bottom, addi- 
tions of ore and limestone are given at intervals 
until the man in charge commences to sample. 
The charge is so worked that when it is teemed 
into the ladle it is perfectly quiet. To oxidise the 
phosphorus easily and without much loss of iron, 
the slag must contain an excess of lime. All the 
slag is retained till the end of the charge. Towards 
the close of the process 3 cwt. of low silicon hema- 
tite pig is generally added, so that the metal is 
reboiled, just as in working the acid process. This 
may be resorted to a second and a third time if the 
heat is not good, or if the charge is not sufticiently 
free from phosphorus. The phosphorus must be 
eliminated in the presence of carbon, and if the 
phosphorus has not all gone when the carbon has, 
then fresh carbon must be added so long as there 
is any phosphorus to remove. 

Table I. shows the results of tests made for 3-in., 
f-in., and 1-in. plates, all from the same charge. 
Table II. shows similar results from plates suitable 
for bridge and ship work, to pass requirements of 
28 to 32 tons per square inch ; also results to tests 
for ordinary boiler requirements of 26 to 30 tons 
per square inch. Table III. deals with steel suit- 
able for boiler and locomotive tubes, and any weld- 
ing quality of plates exposed to flame, which may 
be required to stand 21 to 25 tons per square inch, 
or 24 to 28 tons per square inch, thus passing 
Admiralty requirements for tube purposes. Those 
marked x had been annealed for locomotive tubes. 

Mr. Davis dwelt upon the fact that these were 
not tests of picked specimens, but were fair 
examples of thousands of tons of metal produced in 
every-day work, and which could be made to fulfil 
all the requirements of Lloyd’s, the Admiralty, and 
the Board of Trade. 

The importance of Mr. Davis’s paper, as mark- 
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ing an epoch in the history of basic steel, and as 
publishing the claim of the makers to be released 
from a disability that was no longer required in 
the interests of public safety, was emphasised by 
the constitution of the audience that had come to 
be present at the discussion. No ordinary com- 
munication would have gathered to Middlesbrough 
on one evening Sir Lowthian Bell, Mr. Percy 
C. Gilchrist, Mr. W. H. White, Mr. Millar, 
Mr. Darby, Mr. Smith-Casson, and Mr. Milton. 
Naturally Mr. Gilchrist holds a brief for the 
basic process, but he always puts his case very 
temperately, and has the advantage of knowing 
everything that is being done, both here and on 
the Continent. We are apt to forget that in other 
parts of the world the difficulties through which 
we have only just struggled have either been met 
or avoided years ago, and that steel is taken on its 
merits, without inquiry into its origin. At the 
works of Messrs. Carnegie, Phipps, and Co., near 
Pittsburg, there are sixteen 30-ton basic lined fur- 
naces producing the best steel for plates from 
hematite pig. In Germany the Hoerde Works 
produced in 1888-90, 8000 tons of plates, 2000 tons 
of angles, 900 tons of beams, and 54 tons of plate 
steel, all for ships. The Phoenix Company at 
Ruhrort in 1889 supplied 14,000 tons of steel plates, 
angles, beams, and flat steel, and in 1890 about 
8500 tons, all of which passed Lloyd’s, as they were 
destined for shipbuilding. The German steel, how- 
ever, was made from non-phosphoric pig, whereas 
English basic steel is usually made from ores con- 
taining a good deal of phosphorus. The attitude 
of foreign governments is generally more benevo- 
lent towards basic steel than that of ourown. Mr. 
Gilchrist explained that the Belgian State accepted 
any kind of steel for boiler plates by whatever 
process made, provided it stood the necessary tests. 
The Admiralty in that country accepted basic steel 
as readily as any other, and the same might be said 
of Russia. 
TABLE I, 
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As regarded France, the French Admiralty sanc- 
tioned the use of basic Martin steel for boiler 
platés. The British Adiiralty stated, in a letter 
to Mr. Gilchrist, that steel was not prohibited 
hecause it was made in the basic furnace, if it was 





found suitable. The question is now receiving the 
careful attention of the Admiralty and the Board 
of Trade. Since 1887 the Admiralty have carried 
out an elaborate series of experiments to determine 
how basic steel behaves under the rough treatment 
of the shipyard. When the first set of researches 
was complete they set to work to repeat them, 
and in fact, the experiments have been in progress 
without intermission up to the present time. The 
state of affairs now is, according to Mr. W. H. 
White, that basic steel, as far as Admiralty practice 
is concerned, is in the same positionas Bessemer 
acid steel, which is largely used for certain portions 
of the structures of ships. But for certain specific 
parts neither Bessemer acid steel, nor basic steel, 
is accepted. Whether the researches now in pro- 
gress will lead to an alteration cf this practice 
remains to be seen. It is certainly not the interest 
of the Admiralty to lessen the area of supply of 
such an important material as steel. All that con- 
cerns them is that it shall be good and of uni- 
form quality. Lloyd’s have already passed large 
quantities of German basic steel, and the pro- 
duce of three English works has been approved 
for three years past; it appears, however, that 
these works have found but little demand. It 
would thus appear that the matter lies in the 
hands of the manufacturers. The authorities pro- 
fess themselves ready to welcome basic steel for all 
purposes as soon as they are satisfied with it, and 
already they are nearly satisfied. Lloyd’s will take 
German products and that of certain English 
makers, and it only remains that the rest should 
work up to the required standard. The prac- 
tical ability of all connected with the steel manu- 
facture is acknowledged, but our foreign compe- 
titors have the advantage of us in the better 
technical education of their inferior staff. The dis- 
cussion on Mr. Davis’s paper was useful in bringing 
forward many practical hints of considerable value. 
Mr. Galbraith pointed out how necessary it was that 
the skin of the pig should be free from sand ; 
silica on the surface is as injurious as silicon in the 
metal. Mr. J. W. Wailes prefers that the lining of 
the furnace should not be rammed ; he simply puts 
in dry shrunk lime with just sufficient silica sand to 
make it flux, exactly as an acid hearth might be 
put in. Mr. P. C. Gilchrist explained that for 
steel containing .05 per cent. of phosphorus and up 
to $ per cent. of carbon, it was a matter of perfect 
indifference to the skilful steelmaker whether he 
started with a mixture in the bath containing 2 or 
joth per cent. of phosphorus, but if he desired to 
produce metal of crucible steel quality, in which 
it was necessary not to exceed .01 per cent. of 
phosphorus, then it was commercially necessary to 
start with a bath containing only one-tenth per 
cent of phosphorus. The best commercial results 
were obtained with no more than 2 per cent. of 
phosphorus in the bath, or 24 per cent. in the pig. 
It was not economical to try and reduce the phos- 
phorus below .05 per cent., and this quantity did 
not affect the question of producing steel of a 
tensile strain of 32 tons per square inch. Mr. R. 
Smith-Casson told the meeting that at Round Oak 
they had worked a small furnace for two years 
without a chemist, and with only a forge manager, 
and they had no difficulty whatever in producing 
good steel, good enough for edge tools, gun barrels, 
and rivets. They commenced with pig such as was 
sold in Staffordshire, delivered at the works at 45s., 
and produced good steel from it. 

The importance of the basic process of making 
steel is demonstrated when we recall the fact that 
in 1889 there were 13,000,000 tons of phosphoric 
ore raised in Great Britain. In Lancashire and 
Cumberland 2,500,000 tons of hematite were 
raised, and to supplement these there were im- 
ported 4,000,000tons from abroad. Now if the basic 
process had attained the full measure of success of 
the acid process, the imported ore might have been 
replaced by native material, saving freight and 
finding work for British labour. It must not 
be supposed, however, that the basic process is not 
in extensive operation ; it is used at the Park Gate 
Works ; the North-Eastern Steel Works (Middles- 
brough) ; Bolckow, Vaughan, and Co. ; the Staf- 
fordshire Steel and Iron Company ; the Brymbo 
Steel Company ; the Patent Shaft and Axle Com- 
pany ; the Round Oak Works (Dudley); the Glasgow 
Tron Company ; the Lillieshall Company ; and the 
Frodingham Iron Company. At the Round Oak 
Works it is intended to lay down a plant that shall 
produce 50,000 tons of basic steel per annum, and 
no difficulty is anticipated in getting customers for 





it. The widespread use of this metal has already 
been attained, and when sufficient experience has 
been accumulated and confidence gained to permit 
of its being freely employed of a tensile strength of 
30 to 32 tons per square inch, we shall see a great 
extension of its manufacture. The reading of Mr. 
Davis's paper, and the most interesting discussion 
which ensued, will exercise a marked influence in 
expediting the public appreciation of basic steel. 





HOURS OF LOCOMOTIVE ENGINE 
DRIVERS AND FIREMEN. 

Lasour problems are destined in the immediate 
future to command a much larger share of public 
attention than they have done in the past, and it 
cannot be assumed that Britain has attained its 
position as the greatest industrial community in the 
world without due attention being given to the 
economics of the question. Indeed, as in nearly 
all branches of science, this country may be said 
to have led, or at least stimulated, the thought of 
other nations. As in constitutional government, 
sanitation, division of labour, and other social im- 
provements which need not be mentioned, so with 
labour economics. It is, therefore, quite appropriate 
that we should take a prominent position in the 
adaptation of the laws of economics to present-day 
practices. We must sooner or later settle the 
questions which are giving great trouble to students 
of political economy-— whether or not the so- 
called law of supply and demand is imperative 
and unalterable, and must be left to operate 
with its attendant conflicts between capital 
and labour, and the consequent injury, permanent 
or otherwise, to trade: whether there cannot be 
devised some method of arriving at an acceptable 
basis of regulating equitably the contending in- 
terests of employer and labourer, by profit-sharing, 
co-operation, or otherwise, without crippling in- 
dustrial progress or depriving either party of a 
full measure of freedom of action: or, finally, 
whether it is only possible to arrive at amity by 
handing over all the interests of industry to the 
paternal care of a more or less democratic legisla- 
ture elected by a ‘‘ counting of noses,” each member 
of the industrial army, chief or recruit, being taken 
by the hand, all his actions being regulated by Act 
of Parliament. We have said that the question is 
absorbing attention, but we are not inclined to 
agree that the prospects point to that dispassionate 
consideration which it merits. Accepting as accu- 
rate the assumption that reform is desirable, and we 
do not think that can be disputed, one can only 
admit that precedent supports agitation, but this 
should be ‘‘ constitutional agitation.” 

The Scotch railway strike provides not only a 
suitable case in point, but one associated with the 
main purpose of our article. Without entering 
minutely into the cause of the strike, although 
admitting that probably the men had grievances, 
we think it will be conceded by everyone who 
has taken an intelligent interest in the history 
of the development or progress, that the men 
from the initiatory step acted imprudently. <A 
clear matter-of-fact statement of their case to the 
public, and notice of intention to leave their work 
at the stated date, would have done more to excite 
public sympathy than the policy adopted. The 
attacks on the management, the vague and inexact 
statements, with threats of violence, subsequently 
enacted, resulting in consequent dislocation of 
traflic, associated with a public dread of disaster, 
had the pronounced effect of estranging that public 
sympathy, which the men were so anxious to arouse. 
They unfortunately became instruments in the 
hands of notoriety-hunting agitators and_politi- 
cians, whose personal ambition prevents such dis- 
passionate consideration of the question as is 
desirable. For the same reason, although the 
objection is not so pronounced, the association 
of the labour question with a political party of 
the State is undesirable. Legislation amid panic is 
often unsatisfactory, because the mind magnifies 
present extraordinary considerations without re- 
ference to future ordinary requirements, and for 
this reason, if for no other, it is satisfactory 
that the motion made in the House of Commons 
on Thursday last by Mr. Channing was _nega- 
tived. The motion declared that ‘‘the excessive 
hours imposed upon railway servants by the exist- 
ing arrangements of the railway companies of the 
United Kingdom constitute a grave social injustice, 
and are a constant source of danger both to the men 
themselves and to the travelling public, and that it 
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HOURS OF EMPLOYMENT OF ENGINE-DRIVERS AND FIREMEN. 


| 

Number of 

Instances of 
Overtime per 


Men Employed more than | 
Twelve Hours on One 


| Number of In- 
Average Dura- |stances of Over- 
tion of Overtime} time per Month 


| 
| Number of 
Hours Overtime 
per Month per 


Number of Numberof | 
Hours Overtime! Hours Overtime!) 
Worked during| per Month per 


























or more Days. per Instance. per Man Em- : L Man Working 
Month. ployed overtime. Month. )Man Employed. | CGrestine. 
number per cent. of total | hours hours. hours, } hours, 
153 | 50.36 1,898 2.4 | 12.4 4,532 14.9 29.6 
137 | 42.67 1,770 2.18 H 12.5 3,748 11.7 27.3 
1162 72.90 9,476 | 2.18 8.1 20,024 | 12.6 17.2 
1128 | 69.63 8,427 2.0 7.4 16,603 9.8 14.8 
1349 } 91.95 13,391 2.48 9.9 32,637 | 22.2 24.2 
1332 | 86.88 11,597 2.28 87 26,340 17.1 19.7 
2709 90 57 25,669 1.88 9.5 48,246 16.2 17.8 
2608 83.75 20,669 } 1.63 7.9 33,808 11.7 12.9 
1539 99.67 13,244 1.94 86 25,619 16.7 16.65 
1617 98.83 11,395 1.85 7 21,088 13 13 
5220 91.45 40,771 1.71 7.8 69,948 12.2 13.3 
= 85.15 30,457 1.52 6.3 46,410 | 8.2 9.6 
ni - — =e — _— _ _— 
nil _ — _ _ -- _- -- 
692 93.77 5,442 2.76 7.9 15 010 20.3 21.7 
685 91.21 4,886 2.4% 71 11,783 15.7 17.2 
33 90.76 2,404 2.80 7.2 6,749 1x.3 | 20 
311 84.51 2.17 71 4,832 13.1 | 15.4 
630 71.02 | 2.36 13.2 19,700 22.2 31.2 
644 68.15 21 ll 14,8 0 15.7 23 
3536 95.90 | 2.4 9 85 86,427 23.2 24.2 
3705 94.27 | 2.22 8.95 74,070 13.9 20 
2309 83.03 2.28 H 12.5 65,900 23.6 28.5 
2370 81.92 2.14 11.6 58,707 20.1 } 24.8 
705 100 3 10.7 22,731 | 32.2 32.2 
675 95.47 | 2.55 | 9.4 16,171 22.9 24 
| : | | 
1167 88.14 1.54 10.2 18,314 | 15.7 
1216 | 85.27 | 1.52 9.3 17,110 14.1 
1040 69.19 | 2.64 13.7 37,541 | 36.1 
1121 | 70.37 2.66 134 40,164 35.8 
532 90.47 1.71 8.3 7,566 14.2 
518 89.61 1.6 | 8.3 6,858 13.3 
105 | 78.33 2.86 9.6 3,121 29 
54 37.76 1.73 4.7 439 ) 8 














Nore.—In arriving at the number of hours worked we have counted “ eighteen hours and upwards” as eighteen hours. 


is expedient that the Board of Trade should obtain | 
power by legislation to issue orders, where neces- | 
sary, directing railway companies to limit the hours | 
of work of special classes of their servants, or to 
make such a reasonable increase in any class of | 
their servants as will obviate the necessity of 
overtime work.” It is right to state that the 
notice of motion was given before the Scotch 
strike commenced, but the ballot for places 
resulted in the question being debated while the 
Scotch strike was in progress, although fast collaps- 
ing by virtue of the supply being sufficient to enable 
the companies to conduct a limited traftic with 
regularity fairly satisfactory although often inter- 
rupted. Of course the Scotch strike gave verve to 
the debate, and it might have resulted in the adop- 
tion of the motion. But the consciousness of 
responsibility suggested a greater measure of care 
than would have been displayed by the passing of 
a resolution contrary to the general principle of all 
good legislation. The President of the Board of 
Trade, affecting appreciation of the child-like con- 
fidence in his department indicated by the motion, 
but objecting to have the burden of justifying that 
confidence, promised to move for a special committee 
appointed to consider the whole question, and the 
majority of the House favoured this step in pre- 
ference to Mr. Channing's motion. Subsequently 
Sir M. Hicks-Beach put the following motion on 
the table : 


“That, having regard to the fact that the employment 
of railway servants for excessive hours is a source of 
danger both to the men themselves and to the travelling 
public, a Select Committee be appointed to inquire 
whether, and, if so, in what way, the hours worked by 
railway servants should be restricted by legislation.” 


It is improbable that a division will be challenged 
on the motion ; but we understand that when the 
subject is brought forward Sir William Harcourt 
will express his strong disapproval of the course 
which the Government have adopted. 

One very pronounced feature of the debate on Mr. 
Channing’s motion was the character of the state- 
ments made by members on both sides of the House. 
A Board of Trade report had previously been issued 
giving a return of ‘‘ certain classes of weekly-paid 
servants who were during the months of September, 
1889, and March, 1890, on duty on the railways of 
the United Kingdom for more than twelve hours at 
atime, and who, after being on duty more than 
twelve hours, were allowed to resume work with 
less than eight hours’ rest.” This return, which is 
in accordance with the Regulation of Railways 
Act, 1889, exemplifies the accuracy of the conten- 
tion that figures may prove anything. There is no 
attempt to make a summation of the figures given, 





and as these cover 51 pages of foolscap size, it 


will be understood that present-day Parliamen- 
tarians have not the leisure, even if they had the 
inclination, to make for themselves a comprehen- 
sive and intelligent digest of the return, or to 
ascertain how one company in point of averages 
compares with another. A member predisposed 
against railway management would find many 
facts on which to base a tirade against oppressive 
labour by aglance at the figures. ‘‘ How terrible,” 
he would soliliquise, ‘‘that over 5220 out of 5708 
engine-driversand fireman onthe London and North- 
Western had beenengaged morethantwelve hours at 
a time,” as shown on the second column of the Table 
above. He is justified, too, according to the re- 
turn presented to Parliament, in concluding that 
the menhave beenthus employed every day, but then 
the President of the Board of Trade has corrected 
this assumption by saying that the figures do not 
indicate that they have been on duty more than 
12 hours every day. Wehave therefore adopted an 
amended heading in that column in our Table, 
making it ‘‘Men employed more than 12 hours on 
one or more days.” One man may be so employed 
ten or twenty times. The return does not show 
how often. But by calculation we have been 
able to show in column 6 the average number 
of days overtime in the month worked by the men 
employed overtime. That is to say, half the men 
on the Cheshire Lines Committee in September, 
1889, did not work any overtime, while the other 
half of them had to work overtime on 12.4 days, 
and on each day they had to work on an average 
for 2.4 hours, so that as shown in column 9 they 
worked during the month 29.6 hours, or a total of 
4532 hours, as shown in column 7; but had all 
the men worked overtime instead of only the 
half, then each man during the month would only 
have put in 14.9 hours. It would have been 
interesting to have had these figures in the Board 
of Trade return. It is easy to learn from the 
return that, say, in the London, Chatham, and 
Dover there were 254 cases of engine-drivers 
working eighteen hours or upwards, a fact to be 
deplored, but these were exceptional cases, and 
many of them, perhaps, unavoidable. Besides, on 
each case it may have been a different man ; there 
is nothing m the return to the contrary, for we 
find that each man employed overtime was only 
kept beyond the twelve hours 7.2 times, and on 
each occasion the average was but 2.78 hours, the 
total time employed beyond the 12 hours day being 
20.5 hours. So also with many other cases. We 
mention these instances to show how misapprehen- 
sion may arise by a study of the return as issued, 
and the extreme necessity of the Board of Trade 
giving every possible detail. We have recollection 
of splendid analyses in Board of Trade returns 





applying to railways, and while commending the 
details given, we believe that the report would 
have been more valuable with summations, 

The return includes passenger and goods guards, 
separately, engine-drivers and firemen, jointly, 
signalmen, and lastly examiners. It will therefore 
be noted that all the railway employés are not 
included. The utility of including examiners is 
not quite evident, nor is the absence of porters 
and other station employés desirable. On the 
London and South-Western, Brighton, and the 
Chatham, all on one page, there is ‘no examiner 
shown as having been employed at all. We will 
therefore deal only with guards, drivers, including 
firemen, and signalmen. In the Table appended 
we give the number of these employés in each of 
the three countries during the months of Sep- 
tember, 1889, and March, 1890, and also the totals 
for the kingdom. It will be noted that overtime 
is more largely the lot of enginemen; but it 
is gratifying to note that a lesser number worked 
overtime in March, 1890, than in September preced- 
ing notwithstanding, or shall we say in consequence 
of the number having been increased by 1000. 







































































Guards. Drivers. Signalmen, 
, ibs se | a 
wie, g $8 | 8 oo | g o6 
a m| a a Fs 
ess o| tg | ge ej | oo 
a3 35/| 42 | Fs | 23 Es 
BS |ss| 82 | Se | FS | SB 
ym sa | Fo se | z | oe 
England. | 
September, 1889] 10,967 ' 5983 | 25,821 | 21,660 | 16353 | 1895 
March, 1890 ..| 11,658 6331 | 26,614 | 21,279 | 16,797 | 1462 
+ 601 +348 | +793] — 321 | + 444 |—433 
Scotland. 
September, 1889) 1946 780 3,690 2,859 2,541 76 
March, 1890 ..| 2031 861 | 3,882} 2,923 2,615] 84 
+ 95 +81| +192| + 64| + 74\+ 8 
Ireland. | 
September, 1859 281 74 844 | 527 | 262 9 
March, 1890... 285 ' 62 864 | 527 | 265 11 
+ @\—- 21+ #! =si+ sSi+ 2 
United | 
K ngdom. | 
September, 1889) 13,194 6837 | 30,855 | 24,986 | 19,156 | 1980 
March, 1890 ..| 13,974 | 7254 | 31,360 | 24,729 | 19,677 | 1557 
vclsadeceiciel coteadiode 
+ 780 + 417) +1,005 | — 257 + 521 |—423 
+ Indicates addition to September figures; — Decrease in 


March on September figures. 


The Table is valuable only as showing the 
number of men who were not required to work 
overtime at any time during the months given. 
We take the figures for the later month. In Eng- 





Jand the proportion of engine-drivers who were not 
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asked to work overtime was 20 per cent. ; in Scot- 
land, 24.5 per cent. ; and in Ireland, 39 per cent. ; 
the proportion over the kingdom being 21.2 per 
cent. In like manner the guards who did not 
work overtime were 45.5 per cent. of the total in 
England ; 57 per cent. in Scotland ; 78 per cent. in 
Treland ; ah in the kingdom 48 per cent. 
Turning to the signalmen we find even a very much 
larger number free from extra duty. Of course we 
do not enter into the question whether or not 
12 hours is too long duty for signalmen — we 
have in previous articles expressed our views in 
this matter, especially in relation to accidents. The 
return does not show how many of the men 
are not employed 12 hours. Many of the cases 
of overtime arise by the choice of the men them- 
selves, who, when one month on night duty and 
the alternate month on day duty, arrange with 
their ‘‘mate” that the night duty man takes 
14 hours and the day man ten. Advertence 
is made to this in one case in the return before 
us. In England 91 per cent. of the total signalmen 
employed in March last did no overtime ; in Scot- 
land, 97 per cent.; in Ireland, 95.5 per cent.; and 
throughout the kingdom, over 92 per cent. It 
must not be taken that the men reported as work- 
ing over 12 hours have been doing so regu- 
larly. They have been so at one or more times. 
Later we shall show the extent of the overtime on 
the principal lines. 

Treland, it will be seen, stands fairly well. In few 
instances have the engine-drivers or firemen had 
exceptionally long duty. On the Belfast and Nor- 
thern Counties in about 2.75 per cent. of the cases 
of overtime duty has extended to 17 hours, and 
in 1.29 per cent. of the instances beyond that 
duration. On the Waterford and Central line 
out of fifteen men employed, ten have engaged in 
overtime ninety-eight times in all, nearly ten times 
each, and they have worked 430 hours overtime, 
there being 26 cases of duty extending to 18 hours. 
Waterford and Limerick have pretty freely resorted 
to overtime ; but the other cases are isolated and 
not frequent. We may therefore leave Ireland, 
confining our attention to Britain. 

On page 137 we give a Table showing an analysis 
of the hours of employment of engine-drivers and 
firemen. In a subsequent article we will deal 
in a similar manner with guards and_signal- 
men. The Table includes the seventeen prin- 
cipal railways in England and the four leading Sees 
in Scotland, and here it may be remarked that on 
the only other line of note in Scotland, the High- 
land, there has been no case of men working over 
twelve hours at a time. The Board of Trade 
return, as we have incidentally noted, gives the 
first three columns in our principal Table ; but 
none of the other details. The other details given 
in their return are covered in the annexed Table 
of instances of engine-drivers working overtime. 
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PLAN OF THE HOELLENTHAL RAILWAY 


We only give the figures for March, and leave out | 
the daily percentages. 


Instances of Engine Drivers and Firemen Working 
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England. Pee wes ed ee 
Cheshire Lines Committee. . 642 476 294) 210; 56) 42) 19 
Great Eastern ..| 8,965 2148/1336) 574) 286) 118} 50 
» Northern .-| 4,622 3040] 1823] 993) 517) 602) 24 
,»» Western .» _ «s{11,927 5707 2169] 586| 244! 66) 104 
Lancashire and Yorkshire..| 5,481 3382/1667) 554) 240) 71/ 184 
London and North-Western 17,882.9341|3156] 17) 56) 5 187 
Lon., Brighton, & S. Coast] 1,548 1256)1229] 412) 258) 183) 265 
London, Chatham, & Dover] 1539! 565! 732| 210! 104| 254| 107 
Manchester and Shetfield ..| 2,886,2042)1112| 678| 238] 102| 43 
Midland ++ se «4 18,190 9761 5408 2612 1353 991! 45 
North-Eastern ..| 11,041 7730|4721/2384'1051) 542) 67 
South ,, = 1,444/1820}1807| 721) 392) 137) 123 
Scotland. | 
Caledonian 7,320 2968; 828) 184) 86| 34 3 
North British.. .. . | 4,078 4001,3177|1878 989'1016| 213 
Glasgow and South-Western] 62,562 1154) 398} 112) 38) 26) 12 
Great North of Scotland .. 119) 88 "| 2 2 y— 
me 








This Table ought to be studied with particular 
reference to the total number of men on the 
staff, and to the number who have been engaged 
overtime. The lines which employed more 
than 1 per cent. of their engine-drivers each 
day for 18 hours and upwards are Great Nor- 
thern, with a daily percentage of 1.51; London 
and Brighton, 1.49. Midland is just within 1 per 
cent. ; Chatham, .81 per cent. ; North-Eastern, 
-72 per cent. ; Cheshire Lines Committee and Man- 
chester stand at 4 per cent. ; Great Eastern and 
Lancashire and Yorkshire at } per cent., while the 
London and North-Western are exceptionally low, 
.003 at 18 hours and upwards, and .03 at 17 hours. 
Great Western also stand at low percentage, .01 for 
18 hours, and .005 for 17 hours. Over 2 per cent. 
per day in the case of the 17 hours overtime, there 
is only the South-Eastern, with 2.13 per cent. ; 
over 1 per cent., there are the North-Eastern 
with 1.39 per cent. ; Midland, 1.32 per cent.; Great 
Northern 1.29, and Brighton 1.11; the Sheffield line 





comes close to 1 per cent., with Cheshire lines, 
Great Eastern, and Chatham, nearly .70 per cent. 
Turning to Scotland we find the daily percentages 
at 18 hours to have been in March last ; Caledonian 
.09, North British 2.45, Glasgow and South- 
Western .17, and Great North of Scotland .02. At 
17 hours the daily percentages are: North British 
2.38, Caledonian .23, Glasgow and South-Western 
.25, Great North of Scotland .05. It is signi- 
ficant that North British are the worst offenders, 
if offence it is, and reference to the Table on 
page 137 shows their position relative to other 
companies. 

The thirteen English lines enumerated in our 
English Table employed in September, 1889, in all, 
23,778 engine-drivers and firemen, and during that 
month only 3440 escaped overtime, there having 
been 417,523 hours: worked beyond the round of 
the clock. The 20,338 men who did overtime 
worked beyond the twelve hours on 192,977 occa- 
sions, so that on the average each man worked 
extra time on 9.48 days, and on each of these days 
worked 2.16 hours, so that each man worked 
the month 203 hours extra. On the other hand, 
had every man been engaged on this overtime 
it would only have given 174 hours overtime to 
each man for the month. In March, 1890, there 
was less overtime worked per man. There were 
then 24,495 men employed by the thirteen railways, 
and of these 20,025 men were required at some 
time or times to work overtime, the number of 
individual cases of overtime being 165,533, and the 
overtime totalling 348,380 hours. The compara- 
tive results are as follows : 


England. 
September, March, 

1889, 1890. 
Number of days overtime per 

man per month s en 9.48 8.25 
Hours overtime per day in 

each case... ect <n 2.16 2.1 
Total hours per month per 

man employed overtime 20.5 17.32 
Total hours overtime r 

month per man cnlend.. 17.5 14.3 


These figures of course are the averages all over 
the thirteen systems. It will be noticed that during 
the six months intervening between the two returns 
being made a distinct improvement has taken place, 
and this is only possible of realisation by working 
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Not 
only are the men asked to work extra time on fewer | 
days, but for a shorter time, the result being that 
they worked 3 hours 12 minutes less per month 


out the results of the principal lines as above. 


in March than in September. It may be that 
= of this was due to less holiday traffic in 

arch. This reduction of overtime is common) 
to nearly all the lines, as will be seen by 
reference to our principal Table. We give next 
the figures for Scotland. In the four lines in 
September, 1889, the engine drivers and guards 
numbered 3549, and of these 2844 had to work 
more or less overtime, the total number of cases of 
overtime being 31,711, and the total length of the 
extra time 66,542 hours. Before reducing these to 
show the average burden by each man in the form 
of overwork, we may give the comparative figures 
for March last, when 3740 men were em- 
ployed, of whom 2909 had to undertake over- 
time, indicating that the proportion of engine- 
men who escaped extra duty does not show any ap- | 
preciable reduction. The number of instances of | 
overtime is, however, less, being in March 31,101, | 
against 31,711 in September, and so also with the | 
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total extra time, 64,571 hours against 66,542 hours 
in September, so that with proportionately more 
men sharing the burden, and the fact that it was 
comparatively lighter, gives rather less to each 

man, as will be seen from the following Table : 

Scotland. 
September, March, 
1889. 1890. 


Number of days overtime per 


man per month on! Maal 10.7 
Hours overtime per day in 

each instance... sa wie 2.1 2.14 
Hours overtime per month per 

man employed overtime ... 23.3 22.9 
Hours avenge month per 

man employ: as sso. AG 17.8 


We do not propose to enter into any analyses of | 
the returns for the leading companies further than 
that given in our Table. It is difficult to find the 
most equitable basis of comparison. Taking the | 


| average duration of each day’s overtime for each | 


man employed overtime, we find that in no case | 


| does it exceed three hours, that on only ten lines | 


throughout the kingdom does it exceed two hours, 
and that the remainder vary down to no overtime. | 
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There must always be considerable lengths of over- 
time, due to train detention and accidents ; but as we 
have already noted only on one line do cases of 
long hours make up over 3 per cent. of the men 
employed per day, while in the great majority it 
is only 1 per cent. It is therefore doubtful 


| whether men of the eminence of Cardinal Man- 


ning should magnify the evil by talking in general 
terms about men who can lead neither moral, 
religious, nor social lives, who are employed 
18 hours a day. Such a day’s work is 
too often accepted as the rule. It could only be 
so in a very few instances, if the Board of Trade 
return is accurate. We prefer to accept the accu- 
racy and acknowledge the fact that the very long 
hours are exceptional. Whether theyare avoidable, 
and whether twelve hours is not too long a working 
day, even minus overtime, are questions which 
scarcely require consideration here. 








THE HOELLENTHAL RACK RAILWAY. 

Ir may with truth be said of rack railways, that 
they have proved a blessing to the inhabitants of 
mountainous districts, throwing open to them the 
manifold advantages of railway communication, 
which otherwise they could not have obtained on 
account of the enormous cost of building ordinary 
adhesion lines in such localities, and the utter 
impossibility of making them pay. The rack which 
was at first looked upon as a makeshift, only suit- 
able for application in extraordinary cases, has now 
become an important element in the economical 
and cheap construction of mountain lines. Surveys 
had twice been made for a railway to open up the 
Black Forest, but the cost had been found to be 
prohibitive, and it was not until the rack principle 
was employed, that a line could be built with any 
chance of paying its way. 

The line in question—the Hoellenthal Railway—- 
connects the town of Neustadt, in the south-west of 
the Black Forest, with the town of Freiburg, in the 
Grand Duchy of Baden, connecting the beautiful 
scenery of this part of the Black Forest with the 
various railways in the Rhine valley. It was 
opened for traffic on May 23, 1887. 

The line, which is of normal—4 ft. 84 in. 
(1435 mm.)—gauge, branches off the Baden main 
line near Freiburg station (see page 138), running 
in an easterly direction through the romantic 
Dreisam valley, and passing the stations Freiburg- 
Wiehre on a ruling gradient of 1 in 65, Littenweiler 
1 in 60, Kirchzarten 1 in 57, and Himmelreich 
1 in 40. To this point the line runs along the bottom 
of the valley. After passing Himmelreich, it enters 
the narrow Hoellenthal or Rothbach valley, and the 
gradients begin to be heavy. Between Himmelreich 
and Hirschsprung the line passes through three 
tunnels, the gradient being 1 in 40. At Hirsch- 
sprung, the first rack section—to Posthalde—begins. 
The length of the rack is 1935 m., and the gradient 
lin 18.8. There is one tunnel on this section. 
After a short break the rack section again com- 
mences, passing through Hoellsteig to Hinterzarten. 
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TUNNELS ON THE HOELLENTHAL RaAILway. 





| Cost | Cost of Entrances. 


| 
Cost of Portal Cubic Contents of | Average 







































































Time 4 - Masonry. Portals. ‘Progress 
Name of Tunnel. |Length| Total | cccupied iper “a : z ees | poenee | per Day 
in Feet.| Cost, in Build-|| of | of com- 

| ing. (Tunnel* Bottom Top End.| Bottom | po, eng, Bottom Top | plete 
End. P , End, | P . End. End. | Tunnel. 

| | 2 | months | €8.d./2 8 d.£ 8. di £ 8. d.| £ 8. d. cub. yd. cub. yd. ft. in. 

Falkenstein --| 235.2 | 3939 8 1615 017613 0 20119 O |165 6 0) 192 4 0 153.5 137.5 | 1 0 

Unterer-Hirschsprung | 420 5557 14 13 4 619616 O 234 6 O |174 11 O| 234 6 0 163.4 157.3 | 1 0 

Oberer Hirschsprung | 225.4 3817 12 1618 0177 0 0/132 0 0/177 0 0| 122 0 0 63.5 114.5 | 0 8 

Kehre .  .. —«« | 666 9144 12 13 14 0.186 11 0 14713 0 159 2 0| 13315 0 138.7 9 | 110 
Ravenna -| 278.8 | 6611 1l 20 2 032110 O 14410 0 /26215 0 | 12810 0 259.0 147.8 0 10} 
Finsterrank «| 813.7 9801 18 12 1 0/322 16 O (281 14 O |272 14 O | 23311 OU 226.5 204 | 1 64 

Loeffelthal -| 268.7 6002 14 1812 019) 8 0 156 3 0/190 8 0 | 153 10 0 151.3 140.6 | 0 8 

BRIDGES ON THE HOELLENTHAL Rariway. 
| ' } 
. ‘ a “atte eon ead No. of | Length | Cost of Cost of | Total Cost 
Name of Bridge. Situation. Straight or Curved. | Gradient. Spans. of Span. | Masonry. Ironwork. | of Bridge. 
= ane, eae ceramic ies eanaesoncaiane SBE BE Se. 
Krummbach ..| Near Kirchzarten... |Straight and curved! ft. fea £ ae 2 a 
1968 ft. radius --| 1 in 50 1 65.5 273 5 0 461 1 O 743 6 0 
Rothback a » Straight “ ol ta 1 72 621 4 0 492 6 U0 1,113 10 0 
Engenbach ..| Near Falkenstein|Straight and curved} 
| Tunnel . ..| 787 ft. radius. | 1 »» 40 2 93 435 5 01,711 11 0} 2,14616 0 
Ravenna -| Hoellsteig .. . [Straight and curved| 
| 787 ft. radius o-| Ly 20 4 115 /11,634 0 0 5,309 10 O |16,943 10 0 
Landstrasse ..| Finsterrank .. Straight ALG ” ast 1 69 740 0 0 59213 0 | 1,332 13 0 
| ” 4 1 
Bahn e +” .. Straight - ost Ruse eee 1 65.5 199 0 0 549 0 0 | 739 0 0 
Gubach .. ..| Titisee .. Curved 984 ft. radius} Horizontal 1 59 104 8 0; 505 3 0 | 609 11 0 
| H 


The cost of rails over the bridges is included in the price ‘of the ironwork. The cost of rack is also included in the price of the 


ironwork for the Landstrasse and Bahn bridges. 


The gradient is again 1 in 18.8. Between Hoell- 
steig and Hinterzarten there are three tunnels and 
one viaduct 140m. long. Soon after passing 
Hinterzarten we reach the highest point on the 
line, 893.5 m. above the sea level. From here we 
have an average falling gradient of 1 in 60 to 
Titisee, and 1 in 75 to Neustadt, the present end of 
the line, 805 m. above sea level. 

Tunnels and Bridges. —There are seven tunnels 
on the line, particulars of which are given in the 
Table above. 


There are in all eleven bridges on the railway, | 


not counting those under 35 ft. span. The Table 
also gives particulars of some of these bridges. 
Permanent Way.—Between Freiburg-Himmel- 
reich and Hinterzarten-Neustadt the curves have a 
minimum radius of 300 m., and between Himmel- 
reich and Hinterzarten 240 m. 


per cent. straight, and on the rack section 56 per 
cent. is curved and 44 per cent. straight. The 
rails are of steel 9 m. long, weighing 36.2-kg. per 
metre (72 lb. per yard). 

The rack used is Bissinger and Klose’s patent 
rack. It is of the Riggenbach type, which has 
been so largely used on Swiss mountain lines, but 
is in many respects an improvement on Riggen- 
bach’s. It is shown in Figs. 3, 4, 5, 6, 7, 8, 
and 9. It will be seen, page 139, that the rack con- 
sists of two Uj irons with a projection or rib on 
the shank. In these irons holes 42 mm. diameter 
are drilled, in which the cylindrical ends of the 
teeth fit. When the tooth is in its place its under- 
side rests on the rib, which prevents it from turn- 
ing when the pinion of the locomotive is working 
over it. In a paper on the ‘‘ Hoellenthal Railway” 
lately read by Herr Bissinger, of Carlsruhe, before 
the Institution of German Engineers, he instituted 
a comparison between the Hoellenthal rack and 
those of Messrs. Riggenbach and Abt. It may be 
interesting to follow his remarks. He said the 
Riggenbach, like the Bissinger and Klose rack, is 
of the so-called ladder type, consisting of two LJ 
irons with the teeth fixed between them. These 
irons have, however, no rib for the teeth to rest on. 
The latter are prevented from turning by their 


On the adhesion 
sections 46 per cent. of the line is curved and 54. 


* The average cost per foot for the seven tunnels is 15/. 18s. 


With a punching machine it is not possible 
always to punch the holes exactly at the proper 
distance from each other, from which it follows that 
we cannot reckon on the pitch of the teeth being 
perfectly accurate. With the Hoellenthal rack all 
these drawbacks are avoided, as the holes are 
drilled exactly in their proper position, the pitch of 
the teeth being then exact, which naturally con- 
duces to the easy running of the locomotive. The 
, teeth ends sit fast in the holes, and do not require 
to be rivetted over. Should a tooth be damaged or 
worn, it can be replaced without necessitating the 
renewal of all the teeth in a rack length. Many 
engineers maintained that it would not be possible 
to produce teeth so exactly, that the distance from 
the centre of round end to bottom of the tooth is 
exactly the same as from the centre of the hole to 
the top of the projection where the tooth rests. 
The experience gained with the Hoellenthal rack 
has proved this contention to be incorrect. With 
regard to the Abt rack, it must be admitted that it 
is simple and cheap to manufacture. It consists of a 
wrought-iron plate about 20 mm. (.79 in.) thick, the 
teeth of which areformed by thespaces between them 
being punched out. These teeth cannot be made 
much broader without greatly increasing the cost, 
as then the punching machine could not be used. 
As the breadth of the tooth is so small, the latter 
cannot withstand a very great pressure, and the 
longer the tooth the smaller is the pressure that it 
can withstand. For this reason it is made short, 
which entails the disadvantage of a short arc of con- 
tact between pinion and rack teeth. Herr Abt 
tries to get over this difficulty by placing several 
racks side by side—on the Harz Railway three. 
These three racks are laid breaking joint. The 
pinions on the locomotives have three sets of teeth, 
the teeth of one set leading those of the next by an 
amount equal to the overlap in the teeth of the 
racks. With this arrangement the pitch is theo- 
retically diminished, and the arc of contact between 


rack and pinion increased. The power is greater, 


ends being made with two flat faces—top and_ 


bottom—fitting in holes in the UJ irons of the same 
shape. When the teeth are in position these ends 
project somewhat from the LJ irons and are rivetted 
over. This arrangement has the following disad- 
vantages: The holes cannot ve drilled, but must 
be punched and finished with a drift. It is impos- 
sible to always punch these holes exactly at right 
angles to the LJ iron, and as a consequence the 
ends of the teeth are not supported throughout 
their entire length, are not a good fit, and must 
have their ends rivetted over to keep them tight. 
If one tooth in a length of rack is damaged or 


as when one tooth is in its worst position the other 
teeth are well in contact with the rack teeth. The 
pinions have an elastic connection with the shaft, 
in order to correct any inaccuracies due to bad 
workmanship or expansion and contraction of the 
racks, so that the pressure may be equally divided 
between the three racks. Herr Bissinger continued 
that this result is not attained. After the Harz 
Railway had been some weeks open for traftic, it 
was found that the teeth of one rack were not 
touched, the teeth of a second only slightly so, 
while the teeth of the third had had all the work to 
do, and plainly showed signs of it. It was therefore 
decided not to use the Abt rack. 

In the Riggenbach rack the Lj irons are held 


|together by the teeth ends being rivetted over. 


worn and has to be replaced, it is necessary to cut 


the rivetted end off each tooth on one side of the | 


rack in order to get the tooth out, or put another 
in, and, as it is not possible to rivet these ends over 


again—there being no material for that purpose— | 
all the teeth in the rack length must be renewed. | between the holes. The clearance between the 


With the Bissinger arrangement several teeth of a 
rack length have prolonged screwed necks fitted 
with washers and nuts (see Figs. 5 and 6), by means 
of which the LJ irons are kept together. As the pitch 
of the teeth is 100 mm. (3.94 in.), and the diameter 
of the ends 42 mm., we have 58 mm. of material 





racks is 2mm., so that we have 28 mm. between 
the hole and the rack end, which is not sufficient 
forstrength. Thetwoends ofthe Riggenbach rackare 
not made the same, the first tooth hole when going 
up hill having 35 mm. (1.38 in.) between it and the 
end, and the last tooth hole in a rack length 21 mm. 
The tirst tooth is thus fairly secure. With the last 
tooth the amount of material between the hole and 
the end is not very important, as the pressure does 
not come against it. A very serious drawback to 
this arrangement is that for right and left-hand 
curves special racks must be made and kept in 
stock, and when one side of the teeth is worn it is 
impossible to turn the rack round. With the Bis- 
singer rack this can be done, as the ends are alike 
in every respect. The first end of the rack length 
is strengthened by fishplates, which accurately fit 
the turned ends of the first two teeth of a rack 
length. The holes in the fishplates for the other 
rack end have 2 mm. clearance given them, the same 
as exists between two rack lengths. The teeth ends 
are made longer for this purpose, are screwed and 
fitted with washers and nuts, thus securing the 
fishplates in position see (Fig. 5). With this 
arrangement the first tooth is as strong as any other. 
Each rack length is 3000 mm. (9 ft. 11 in.), minus 
2mm. for clearance, equal 2998 mm. long. The 

itch being 100 mm., we have 30 teeth in a rack 
ength, 21 of these are without nuts, and 9 are 
fitted with nuts, of which four are for the fish- 
plates. There are thus three lengths of rack for 
one rail length, as the rails are 9 m. (29 ft. 6 in.) 
long. The racks are laid in sections, two rails, 
three racks, and ten sleepers making one sec- 
tion. The thrust on the rack when the pinion on 
the locomotive is in gear with it, is transmitted to the 
sleeper 1000 mm. from the upper end of each length 
by means of pieces rivetted to the underside of the 
LJ irons (Fig. 5), which abut against the cast-iron 
chair. A lug is cast on the foot of the latter, which 
fits against the upper side of the sleeper. The bolts 
do not take any thrust, being simply used to hold 
the various pieces together. Figs. 8 and 9 show the 
chair used at the joint inthe rack ; when, however, 
the rack joint falls in the same position as that of 
the rails no chair is used, as the joint comes between 
two sleepers (see Fig. 3). All other chairs are 
simply used to support the rack. They are shown 
in Figs. 10, 11, and 12. The rack is designed to 
withstand a pressure of 7800 kg. (17,200 lb.) ona 
tooth, which is the maximum that can come upon 
it in the most unfavourable case. The teeth are 
made of the best close-grained wrought iron. 

The average weight of the rack, chairs, rails, &., 
is 228.6 kg. per metre (460 lb. per yard), of which 
101 kg. is for the rack and connections, and 
127.6 kg. for rails and sleepers. The cost of the 
rack per metre was: 


£8. d. 

For materials... tes 015 3 

» finished rack fe ae oe 113 4 
And including freight charges and 

fixing in position on the line (2 


This may appear high when compared with the 
Riggenbach rack, but it must be remembered that 
the factor of safety is much higher, and the weight 
of materials almost double. The writer lately 
received a communication from Herr Bissinger, in 
which he says that it would be possible to make the 
racks for a much smaller sum by using special 
machines for their manufacture. There was unfor- 
tunately no time to make such machines for turn- 
ing out the Hoellenthal racks. 

The rack hasa total length of 6525 m , including 
four movable entrance racks (Figs. 13 to 17). It 
is in two parts, the first 1935 m. long from the upper 
end of station Hirschsprung to the lower end of 
station Posthalde, the second part 4590 m. long 
from the upper end of station Posthalde to the 
lower end of station Hinterzarten. The total 
number of rack lengths is 2171, of which 

1042 are on a curve of 240 m. radius. 
50 270 


40 296.8 


” 
” 
” 


” ” 500 ’ 
and 867 are straight. 
Entrance Racks.—The entrance rack consists of 
a steel plate 3000 mm. (9 ft. 10 in.) long by 
35 mm. (1.38 in.) thick by 152 mm. high to 
top of teeth, with 30 teeth, the first 15 of 
which are gradually cut away (Figs. 13 and 14). 
It will be seen from the figure that one face of the 
shortened teeth is normal, while the face on which 
the work comes is cut away, the smaller the tooth 
the more is cut away. This allows of the pinion on 


” ” 
” 


” ” 
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the locomotive getting easily and properly into gear 
when entering the rack, and of its leaving the rack 
easily when returning. The entrance piece is con- 
nected to the rack proper by a link 311 mm. long. 
Between the sleepers springs are placed, the ends 
of which press on the underside of the entrance 
piece. The latter is prevented from going too high 
by bolts sliding in slots shown in the figure. When 
the engine enters the rack the pinion presses the 
entrance piece down, should it not have happened 
to enter with the teeth in the right position. The 
teeth of the pinion are generally found to gear pro- 
perly at the fifth, and at the highest, the eighth 
tooth. The springs then force the rack up to its 
normal position. After a year’s wear the tops of 
the teeth were found to be somewhat worn, caused 
by knocking against the pinion, the sides, however, 
showed no signs of wear. 
(Zo be continued.) 





ELMORE’S COPPER DEPOSITING 
PROCESS. 

On Tuesday last the Elmore Copper Depositing 
Company opened their doors and admitted to their 
works at Leeds a large party of engineers and 
members of the technical and daily press. Up to 
the present the management have been very exclu- 
sive in their dealings, not only with the outside 
public, but with shareholders in the company ; and, 
with very few exceptions, none but officials of the 
company and workmen have had access to the works. 
The, perhaps, not unnatural result has been that a 
good many extravagant rumours have been flying 
about ; some people even going so far as to say that 
no copper tubes were made at the Leeds works at 
all, but that those that were produced were made 
in France and smuggled into the works to be sent 
out again ; in fact, that the Elmore process was a 
sort of scientific Mrs. Harris : ‘‘ That there wasn’t 
no sich person.” 

After Tuesday’s display, however, there can be 
no doubt but that copper tubes are made at Leeds 
by a process of electrolytic deposition, for having 
determined to open their works, the management 
decided to do the thing thoroughly and show all 
that there was to be seen ; which of course is a very 
different thing to telling all that there was to be told. 
On the party arriving at the works they were met 
by Mr. Rawson, one of the directors of the com- 
pany, Mr. Shurmur, the secretary, Mr. Stepney 
Rawson, and Messrs. F, E. and A. S. Elmore. 
It was arranged that the process should be 
taken in proper order. A journey was therefore 
made to the furnace where the rough Chili bars 
are melted down and granulated by the stream 
of molten metal being run into water. No 
attempt at refining is made here, and the bars are 
granulated simply to reduce them to a more con- 
venient form for packing in the depositing tanks 
to form the anode. From the melting house 
the party moved on to the engine and dynamo 
house. Here were three Willans engines of 
70 horse-power each. The brick foundations were 
also to be seen of the original horizontal engine 
with which it was first proposed to run the works. 
This engine did not prove satisfactory, and we 
believe never did a full day’s work. A new engine 
of 80 horse-power is therefore to take its place. 
There were here three Edison-Hopkinson dynamos 
by Mather and Platt and one by Elwell, Parker, 
and Co. These are each of 750 ampéres, and run 
at 50 volts. The engines and dynamos run at the 
same speed, about 450 revolutions, the steam 
pressure being 120 1b. One engine had just been 
stopped after nearly continuous running for seven 
months. Only one of these dynamos is at present 
working, the others being intended fcr the exten- 
sions now in progress. 

From the engine and dynamo-house the visitors 
were taken to where a new tank-house is being 
built. There was, however, no more to be seen 
than the buildings, but the plant is well forward 
and erection is to begin shortly. This department 
will, when finished, be capable of an output of 
about 10 tons per week. 

The tank-room, where the tubes are at present 
made, consists of a building 200 ft. long by 40 ft. 
wide. It contains sixty tanks, the majority of 
which are about 12 ft. long, 3ft. deep, and 
1 ft. 6 in. to 2 ft. wide. There are, however, some 
larger tanks, one which will make cylinders up to 
4 ft. in diameter. These tanks are of wood and 
are dressed inside with a composition of a bitu- 
minous nature, which renders them liquor-proof 





and also acts as an insulator. The present output 
of this room is from 4 to 6 tons of tubes, &c., per 
week. 

The chief features of the Elmore process are 
already known to our readers, it will be sufficient, 
therefore, now to repeat the rudimentary features. 
The process has been chiefly applied to the making 
of pipes and cylinders of copper, and for coating 
hydraulic rams. The tanks contain a solution of 
sulphate of copper in water with a small quantity 
of sulphuric acid. When it is desired to make 
a tube, aniron mandrel, the size of the bore of 
the tube, is placed horizontally in the tank, being 
held at each end in bearings. Before being placed 
in the bath the mandrel receives a thin coat, or film, 
of copper, by means of the ordinary cyanide process. 
The mandrel is caused to revolve in the bath by 
means of chain gearing run by suitable mechanism. 
The mandrel thus forms a cathode, whilst the anode 
consists of the granulated copper which is spread 
on a perforated tray on the bottom of the bath. 
One, two, three, or more tubes, according to size, 
can be placed in a tank at once. 

The burnishing, which is the great distinctive 
feature of the Elinore process, is accomplished by 
means of an agate, which is held in a suitable 
holder and pressed against the work—which is of 
course beneath the surface of the bath—by means 
of elastic bands, which allow of an adjustment of 
pressure quite sufficiently accurate for the purpose. 
This agate burnisher is caused to traverse the whole 
length of the tank at such a speed that the advance 
made whilst the mandrel completes one revolution 
is equal to the longitudinal dimension of the 
agate. The action is similar to that of screw- 
cutting in a lathe, and it will be evident that every 
part of the tube being formed is gone over by the 
agate once in each traverse. There is no occasion 
to describe the mechanism by which the operations 
are performed, as the best arrangement will be 
obvious to any engineer. 

There are, of course, many difficulties in points 
of detail which will arise when a new process comes 
first to be worked on a commercial scale. In the 
present case the chief trouble has been to obtain 
suitable mandrels. The mandrels are made of cast 
iron and are turned on the outside. One would 
think that there would be little difficulty here, but 
as a matter of fact there appears to be not many 
foundries that can turn out the exact thing required. 
At first the trouble was that the mandrels, which of 
course are cast hollow, were not properly balanced. 
The result was that when the heaviest part was com- 
ing up the chain would be unduly stretched, but as 
soon as the heavy part got over the top it would 
overrun the chain. The consequence was that for 
a long time chains were constantly breaking, 
although they were made of a strength far above 
that required forsteady work. This trouble caused 
some delay until a proper method of testing 
and balancing was introduced ; but the second 
difficulty has not quite been overcome. This 
arises from the fact that the turned surface 
of the mandrels is seldom perfectly good, there 
being generally some cavity due to the im- 
perfection of the casting. One would think 
that with a proper mixture of pig (there being no 
great restraint in selection due to high strength 
being required), there should be no great difficulty 
in getting cylinders, cast-iron cylinders of 6 in. to 
18 in. in diameter and 12 ft. or so long, with only 
a reasonable proportion of wasters. This how- 
ever, is not the experience of the Elmore Company, 
and special means have to be resorted to in order 
to get the properly smooth surface. 

The power required for the mechanical opera- 
tions in connection with the deposition—i.e., 
traversing the agate and turning the mandrel—is 
one-tenth of one horse- power for each tank ; 
there being a six horse-power horizontal engine 
in the adjoining building devoted to these opera- 
tions. 

It takes one week of continuous working to 
deposit enough copper to form a tube of fin 
thickness of metal, this rate being independent of 
the diameter of the tube. For some purposes the 
deposition may be carried on rather more quickly, 
and at other timesit is advisable to retard it some- 
what, but this is the standard rate. The loss of 
pressure in each tank is generally about 0.9 volt. 
The current density is about 16 ampéres per square 
foot of cathode surface as an average for ordinary 
work, but it may fall to 12, or rise as high as 20 
amperes. 

It might be objected that working at such high 





current density hydrogen would be evolved and 
occluded in the copper deposited, but such is not 
found to be the case. Certainly the tests which 
have been made with Elmore copper conclusively 
negative the assumption that there is any evil of 
this kind. In the Elmore process all the conditions 
are very favourable to working with high current 
density. In the first place the density of the 
liquor throughout the tank is kept uniform by 
means of the circulation due to the rotation of the 
horizontal mandrel; the conditions being very 
different to those which are present when the de- 
position takes place with a vertically placed and 
stationary cathode. In the next place the deposited 
surface is kept quite smooth by means of the 
burnisher, and there are thus no points to induce 
an extra discharge of current in one place. 
Thirdly, by the rotation of the mandrel fresh 
particles of liquor, always strong in sulphate of 
copper, are always being brought in contact with 
any given area of surface. Further, the electro- 
motive force is below one volt per tank, and the 
electrolyte being uniform, the evolution of hydro- 
gen is not to be anticipated. 

The deposit, as already stated, is at the rate cf 
about 4 in. thickness of metal per week ; therefore 
a12ft. by 2 ft. tank would turn out one 18 in. 
tube in a week of 168 hours, for it is pracically at 
necessity of the system that it should be continuous 
so long as work is being carried on. Such a tank 
would, therefore, produce 275 lb. to 280 lb. of 
copper tube in one week. A tank of approximately 
the same size would produce two 9-in. tubes or 
three 6-in. tubes of the same total weight. 

The rate of production seems certainly slow, but 
it is fair to remember that the finished article is 
produced from the unrefined grain copper obtained 
from rough Chili bars. Messrs. Elmore state that, 
floor area for floor area, they can produce in a given 
time a greater quantity of tubes than can be made 
by the more ordinary process, taking all «-perations 
into consideration, and starting with the same raw 
material, Chili bars. 

It is also fair to remember, in considering the 
merits of the Elmore system, that it is to a great 
extent automatic. At night, when the tanks are 
working the same as in the daytime, only one man 
is on duty, and he is more in the capacity of a 
watchman than otherwise. The rotation of the 
mandrels and traversing of the agate is entirely 
automatic. The chief labour is required for shift- 
ing tubes from tanks and removing them from the 
mandrels. Of course the usual attendance is re- 
quired in the engine and dynamo room to look after 
the machines, and there is the melting and granu- 
lating of the copper, cleaning out and charging 
tanks, &c. Taking all these things into considera- 
tion, however, the great bulk of the work is auto- 
matic ; and one of the most striking features 
which at the same time is a strike-preventing 
feature—of the system is its labour-saving charac- 
teristic. 

Adjoining the tank room is the building in which 
the tubes are removed from the mandrels, and the 
crop ends are cut off. The copper is of course a 
tight fit on the mandrel, and in order to loosen it 
the whole is placed in a machine by which three 
rollers are pressed on the tube and traversed along 
the length of the pipe. The pipe and mandrel are 
caused to revolve at the same time, the motions 
being similar to those of screw-cutting in a lathe. 
The squeezing of the copper between the rollers 
and the mandrel causes a slight extension of sur- 
face, and therefore an increase of diameter. The 
pressure is regulated so that the tube is only ex- 
panded enough to make it a sufticiently easy tit to 
be stripped off the mandrel. There is another 
machine with circular cutters for removing the 
rough unburnished ends. In another machine the 
expansion and parting of ends is carried on at 
one time. It is, we believe, in contemplation 
to expand the tube by steam and remove it in 
this way. 

Up to the present, we understand, the output 
has been chiefly tubes, rollers, steam pipes, brewers’ 
pipes, aud some other special articles which cannot 
well be produced by other processes. In making 
rollers for calico printers and papermakers con- 
siderable success has been obtained. For the latter 
trade a specially hard copper, having am extension 
in a 10-in. specimen of only about 2 per cent., is 
required ; and this can easily be produced by the 
Elmore system without any further treatment than 
that required in the process of manufacture. The 
same quality of copper is suited for the covering of 
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hydraulic rams, the hardness preventing the rapid 
wearing, from the scratching of grit, &c., in the 
leathers, which is so troublesome an incident when 
ordinary electrolytic deposition is practised. In 
addition to this, in the Elmore process the ram 
leaves the tank practically a finished article ; at 
least there is no heavy turning off of a thick skin 
of outside copper. 

There are many other articles which will be made 
with facility by this process, but which could hardly 
be produced in any other way ; but it is unneces- 
sary to mention them, as they will readily suggest 
themselves to those acquainted with the subject. 
Some 6-in. tubes, } in. in thickness of metal, were 
noticeable features in this connection, These, as 
indeed all the Elmore tubes, were remarkably 
beautiful examples of construction, being truly 
cylindrical throughout, and of absolutely uniform 
gauge. There is a special department for hydraulic 
ram covering and heavy work, but the plant for 
this has not yet been fitted up; although, we 
believe, it is mostly constructed. There will bea 
travelling crane here and other appliances for deal- 
ing with large and heavy objects. 

The visitors of last Tuesday, having spent some 
time in the works, the party was taken to the test- 
ing department, where there is a 30-ton machine. 
A strip from a 9-in. tube was broken, the tensile 
strength being 20.8 tons per square inch, with an 
extension 21 per cent. in 10 in., 33 per cent. in 
3 in. The company ordinarily guarantee a ten- 
sile strength of 20 tons per square inch with an 
extension of 15 per cent. 

Tests made in a room so crowded that visitors are 
swarming all over the machine are not generally 
very satisfactory, but there could be no doubt as to 
the beatifully uniform manner in which the sample 
stretched. It is known, however, to our readers 
that some very remarkable results have been ob- 
tained with Elmore copper; results indeed so 
remarkable that it would be difficult to credit them 
did they not come on such excellent authority and 
were authenticated by more than one experiment. 

The following are the results of tests made with 
Elmore copper by Professor W. C. Unwin as ex- 
tracted from a printed copy of his report : 


Strip 1.226 x 0.049 in. section. 
Area 0.060074 square inch. 
Broke with 2.36 tons = 39.29 tons per square 


inch. 

Ultimate elongation 5.1 per cent. in 10 in. 

1.221 x 050 in. section. 

Area 0.06105 square inch. 

Broke with 2.52 tons = 41.28 tons per square 


Strip 


inch. 
Elongation 7.0 per cent. in 10 in, 


We have already, in a previous issue,* quoted a 
Table taken from a report made by Professor 
Alex. B. W. Kennedy, in which it will be remem- 
bered the tensile strength of some specimens 
varied between 25,92 and 26.83 tons with an elon- 
gation of 17 per cent. in 4 in. 

The manufacture of copper wire is one of the 
leading outlets of the Elmore process; and a 
special factory is being built on land adjoining 
the parent factory at Leeds; although the pro- 
eng ed is not the same, as a subsidiary company 
ias been formed for working the wire branch of 
the business. Not much progress has been made 
in this direction, as there are no more than the walls 
ar erected and certain iron columns in place. 

hese works should not be called, as they are, 
‘‘ wire works,” as it is not proposed to make any 
wire on them. The Elmore process of making 
wire consists of forming a tube or cylinder 
by electro deposition, and burnishing in the 
manner already described, and then slitting the 
tube so as to forma spiral of square section. This 
square wire is then drawn down in the usual way. 
At the ‘‘ wire works,” so cal'ed, it is intended only 
to make the spirals and sell them to the wire 
drawers, a policy which doubtless shows wisdom 
on the part of the management, as it prevents the 
creation of powerful opponents. 

The Elmore copper appears to lend itself with 
remarkable facility to the formation of wire. We 
have been shown a sample of remarkable fineness, 
said to be ygyo in. in diameter, which was drawn 
down through a jewel without annealing ; indeed 
we are informed that no annealing whatever will be 
necessary in the ordinary process of drawing down 
Elmore copper wire on a commercial scale through 
a number of holes, which is a remarkable thing, 





* See ENGINEERING, vol. 1., page 46. 





and one which should cheapen the drawing per se 
to a remarkable extent. 

There are also some remarkable points in con- 
nection with the electrical conductivity of wire 
made on the Elmore system. Messrs. Clark, 
Forde, and Taylor made some tests in this direc- 
tion with Elmore wire some time ago, as well as 
mechanical tests. In order to satisfy themselves 
that the practical limit of hardness had been 
reached, they drew some 18 B.W.G. wire 
(=0.113 in.) through thirteen. holes, until the 
diameter was reduced to .057 in. The breaking 
strain was at the rate of 29 tons per square inch, 
with an elongation under that strain of ? per cent. 
In spite of the extreme hardness of this wire, it 
was found to have a ‘‘conductivity about 24 per 
cent. higher than that of soft annealed wire of the 
best quality to be procured commercially.” The 
following are the mechanical tests made by Messrs. 
Clark, Forde, and Taylor. The breaking strain and 
elongation were determined in the usual way. The 
number of twists about its own axis which a wire 
3in. long, between the jaws of the torsion apparatus, 
could stand without breaking was as follows: for 
wire 0.113 in. diameter (205 lb. per mile) breaking 
strain 27.4 ton per square inch, elongation 2 per 
cent., number of twistsin 3 in., 31. Another sample 
.050 in. in diameter (40.8 lb. per statute mile), with 
a breaking strain of 28.4 tons per square inch and 
of 1 per cent. elongation, took 47 twists in3in. The 
wire was also tested by wrapping six times round 
its own circumference in making a bell-hanger’s 
joint. It was then unwrapped and wrapped again 
until it broke. Specimens of wire of the above 
diameter stood six operations. 

In our former article, to which reference has been 
made, we calculated that ‘‘ taking the Lancashire 
standard of 1d. per hour as the cost per horse-power 
of rent and power, it would follow that copper could 
be deposited ata cost for those two items of 4d. 
per pound.” We have since seen some calculations 
made by Dr. Hopkinson, in which the same result 
is reached. The only point that remains to be con- 
sidered in this question of cost of production is the 
handling which is necessary in removing the tubes 
from the tanks, stripping them from the mandrel, 
and some other minor operations. These, as 
we have shown, are not of great importance. 
The power required to perform the mechanical 
operations of burnishing and turning the man- 
drel is not excessive, a six-horse engine 
doing the work of the whole factory as at present 
working. The rate of manufacture is slow, but the 
plant is not costly, and rent can hardly be an exces- 
sive item in a case where five to six tons per week of 
nearly finished copper tube can be turned out in 
a shed 8000 square feet in area. It should be 
stated, however, that the capacity of this shed 
— all tanks are in place will be seven tons per 
week. 

It is difficult to deal with the Elmore system 
without running into the financial question ; in fact 
the practical value of the whole thing turns on the 
cheapness of production. That copper tubes of a 
quality hitherto unapproached by any trade article 
have been made at the Leeds works is a fact which 
requires no further confirmation, and has come 
within our own experience, the question remains 
whether these tubes can be made at a price which 
will enable them to compete on the market with 
those made by existing methods. The Elmore 
Company say they can, and that the practical ex- 
perience they have now had amply bears out their 
previous calculations. The details we have now 
quoted are sufticient to enable our readers to form 
a pretty shrewd estimate on the subject. 

Outside the question of ordinary tubes, however, 
there are certain articles which could hardly be 
made in any other way than by the Elmore process, 
such as the hard copper-covered rams, seamless 
tubes of large diameter and excessively thin, seam- 
less tubes of thick metal, which could otherwise 
only be produced by expensive machinery opera- 
tions, and many other examples of a similar nature. 
These are matters which lie on the surface. On the 
whole we have no doubt that the Elmore process is 
a most important fact, both from a mechanical and 
industrial point of view. 





THE SCOTCH RAILWAY AMALGA- 
MATION SCHEME. 
In dealing in a recent issue with railway projects 
before Parliament we had occasion to refer to the 
wooing of both the North British and Caledonian 





for the favour of fusion with the Glasgow and 
South-Western, the former desiring connection 
with the South-West of Scotland, and the latter 
wishing to secure at least equal rights with the 
North British, so as to weaken the North British 
opposition to the Caledonian Company’s Ayrshire 
and south of Scotland railways. Since that time a 
great change has come over the scene. The Cale- 
donian Company have withdrawn their suit, but at 
the same time they have stated their intention of 
fighting the proposed amalgamation ‘‘to the death.” 
Then again many of the shareholders of the Glasgow 
and South-Western are beginning to take a more 
decided stand in opposition. A large measure of 
public opinion is adverse to the amalgamation of 
the North British and South-Western, and at a 
largely attended meeting of the Glasgow Chamber 
of Commerce on Monday it was decided to oppose 
the scheme by seven votes to one, and to carry the 
opposition to other chambers, and feeling on the 
Stock Markets too is now going against the scheme. 
Two railway companies in the industrial and mining 
parts of Scotland are not sufficient to procure the full 
benefits of competition, and, therefore, many public 
bodies will stiffly contest the Bill in all its stages. 
It is even said that many members of Parliament 
will oppose it at every stage until the North British 
give the assurance that they will redress the grie- 
vances of their men. Without comment on the 
absurdity of this idea, it is well to consider whether 
the present is an opportune time for again fighting 
public opinion. Sir John Burns, who, with his 
family, hold 70,0001. of Glasgow and South-Western 
stock, and whose business aptitude and shrewdness 
are proverbial, champions the opposition cause 
amongst the shareholders. In a circular letter to 
the shareholders he says it is a peculiarly unfortu- 
nate time for renewing the fight of last session. 
All the companies are suffering from the depression 
caused by the stoppage of the iron-works, and the 
North British still more from the general strike of 
their own servants. Scarcely six months have 
elapsed since a Billin the same terms was summarily 
rejected by a committee of the House of Lords, 
and yet it is proposed, notwithstanding many strong 
expressions of adverse public opinion, to embark 
again upon a most expensive contest. Amalgama- 
tion with another company, he contends, is not 
necessary at present, whatever changes may occur 
in the future ; but should it ever be deemed expe- 
dient in the interests of the shareholders to unite 
with another company, the North British is 
not the one that shareholders should think of 
arranging with, and in view of its position 
and history, the terms now offered by the North 
British are not such as they should accept. 
The North British promise to give 4 per cent. pre- 
ference lien stock to the shareholders of the South- 
Western, and this will require 197,117]. per an- 
num. The noble baronet points out that over and 
above the loan and debenture capital of the North 
British, amounting to upwards of 12,000,000/., the 
interest on which is a first charge on revenue, pre- 
ference stocks amounting to 26,000,0001. are to 
rank before the new lien stock, and will absorb 
about 1,115,865/. of the annual revenue of the joint 
railways available for dividend before the new 4 per 
cent. can be paid. When the North British took 
over the ‘‘ profitable” Edinburgh and Glasgow line 
the shareholders were to have a minimum preferred 
dividend of 44 Ss cent. in addition to equal parti- 
cipation with North British ordinary, after 5 per 
cent. was paid to the latter. Result—during the 
first nine years they received in all only 14/. 2s. per 
cent. of dividends (an average of only 1l. 11s. 4d. 
er annum) in place of 38/. 5s. per cent. Sir John 
urns draws a comparison between the Glasgow 
and South-Western and North British. The ordi- 
nary stock of the former during the past ten years 
has got on an average 44 per cent. per annum ; 
the permanent way, plant, rolling stock, and 
working arrangements with other companies, a8 
well as the internal organisation, are satisfactory, 
and prospects are good. The effect of the strike 
on the North British will be increased wages and 
decreased net earnings, and the fact that there is 
not an advantageous connection between the two 
railways proposed to be fused, will probably lead to 
the South-Western line being neglected. Whether 
or not the shareholders, at their meeting on 
Wednesday next, agree as a corporate body to 
support the wooing of the North British, remains 
to be seen, but in any case there will be a con- 
siderable number opposed, and the fight in Parlia- 
ment will be the keener and more expensive. 
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AHRBECKER’S WATER METER. 





WE illustrate above a very compact water meter 


which is being introduced by Mr. H. C. Ahrbecker, 
of 35, Waterloo-road, London. The most noticeable 
feature in its construction is that the valve is moved 
by a weight. At each reciprocation of the piston this 
weight is lifted, and at the conclusion of the stroke it 
is suddenly dropped, reversing the valve and the flow 
of liquid in the meter. Hence there is no uncertainty 
as to the moment at which this action will take place, 
while the valve is moved with ai rapidity. The 
mechanism is simple, the parts being made of alu- 
minium bronze for the sake of lightness and immunity 
from corrosion. 

Referring to the engravings, it will be seen that the 
measuring vessel is a cylinder with a piston moving 
in it. This piston-rod is made in two parts which 
telescope into each other, the object of this being to 
enable the piston to have a longer traverse than that 
required for actuating the reversing and counting 
mechanism. Liquid is admitted out of the chamber A 
into the ends of the cylinder through the ports B and 
C, while the exhaust takes place through the port D, 
all these ports being covered by the D slide valve E. 
This valve has a rod on which are two tappets F, 
G. Itis by the action of a roller on these tappets 
that the valve is operated. This roller is cnatall on a 
three-armed lever H, which has a roller at each of its 
other extremities. One roller works in a slotted link 
pivotted to a crosshead at the end of the hollow 
piston-rod, while the other runs under the cam-like 
portion of the lever J. 

When the piston rises, its crosshead transmits 
motion to the three-armed lever, and causes one of the 
rollers upon it to move under the enlarged portion of 
the lever J, raising that lever and the weight con- 
nected to it. As soon as the roller passes the point of 
the cam the weight falls, forcing the lever forward, 
and at the same time causing another of its rollers to 
act on one of the valve tappets, and to move over 
the valve. As soon as this is effected, the piston 
commences to descend, and as it nears the lower 
extremity of its stroke it again draws the roller 
under the cam on the lever J, raising the weight, 
which in its fall operates the valve in the opposite 
direction. 

The counting mechanism is driven by a pawl on the 
valve spindle, This pawl gears into a ratchet wheel, 
which through a worm and wormwheel, drives an up- 
right shaft. The shaft passes through a stuffing-box, 
and at its upper extremity is connected to a counter, 
which can be read tengh a glass cover. The meter 

ismade in several sizes, and will continue in action if 
the water is turned off to the merest dribble. 





INDUSTRIAL NOTES. 


TuHE railway strike in Scotland continued to conn 
public attention throughout the whole of last wee 
with occasional rumours of collapsing, of the men 
giving way, and of traffic being resumed. Then came 
contradictions, of the recapture of men who had gone 
in, of the continued firmness of the strikers, of increased 
pecuniary assistance, and of additional pressure on the 
companies to open negotiations. On Friday last, as 
the debate was proceeding in the House of Commons, 
there were rumours of a settlement, which were re- 
ceived with sighs of relief in all parts of the House. 
The announcement itself was premature, but a step 
had been taken towards a settlement by Lord Aber- 
deen. The debate in Parliament was almost singular 
in its unanimity against the long hours of railway 
employés, and more particularly of drivers, firemen, 
signalmen, and guards to whose care is committed the 
lives of passengers and the property of the community. 
The conclusion arrived at was by no means so satis- 
factory, for nothing was done beyond a wide expres- 
sion of opinion in a very interesting debate. The 
motion of Mr. Channing was paver. by 141 votes 
against 124, the majority being 17 only. The result 
was altogether regrettable, for the President of the 
Board of Trade submitted an amendment which, had it 
been accepted, would have affirmed the principle that 
‘*the employment of railway servants for excessive 
hours is a source of danger both to the men themselves 
and to the travelling public ;” it was then proposed to 
submit the question, as to in what way the hours so 
worked should be restricted by legislation, to a Select 
Committee. If this amendment had been accepted and 
carried a long step would have been taken towards the 
solution of a very difficult and complex question ; as 
it is the discussion was almost barren of practical 
results. Had the railway men been consulted it is 
more than probable that they would have preferred 
the more tangible prospective advantages foreshadowed 
in the omenlanend to the altogether abortive conclu- 
sion at which the House arrived. The question is now 
shelved; the affirmation of a principle and its refer- 
ence to a Select Committee, in order to see how it could 
be carried out, would have been a distinct gain. 

It isa matter of regret, from every point of view, 
that the efforts of Lord Aberdeen to effect a settle- 
ment of the Scottish railway strike failed. The 
men, it appears, placed themselves in the hands of his 
lordship unreservedly, but the directors were obdurate 
and refused the terms offered as a basis of negotiation 
towards asettlement. The contest, on both sides, has 
been a stubbern one, fought with great determination, 






















MGA 9 


SS 












N 


KA NX 


q 
DISS 
























SSS 


YW, 


SSSSSSS 
340 D 


and amid as great difficulties, owing to the time of 
year, the weather, and other adverse conditions, as 
could well be conceived. The companies have made 
great efforts to obtain hands from the outside, and 
have offered great inducements to numbers of their 
old hands to return to work ; at times they have been 
partially successful, but the pickets have recaptured 
many of those who had gone in, thus prolonging the 
strike. The support, meanwhile, has been increasing 
in amount, and the union has been able to increase the 
pay of those who are out to 20s. per week for the 
married men and to 17s. per week to the single men. 
This augmentation of pay has had the effect of deter- 
mining the waverers, and by its means a number of 
those who had resumed work, or who had been in- 
duced to come to Scotland from other centres, were 
again brought out of the works. To show the deter- 
mination of the directors to crush the strike if possible, 
it appears that they have obtained an interdict from the 
Court of Session for the arrestment of the funds of 
the strikers, amounting it is said to 20,000/: This isa 
matter which will evoke some expression of opinion in 
Parliament, as it is altogether a new development of 
strike tactics, 

It appears that of the total amount of 14,000/., said 
to have been sent by British trade unions to the men on 
strikein Australia, only about 10,400/. has beenaccounted 
for up to date. To what extent some of it was with- 
held, in consequence of the strike having collapsed, or 
whether some of it had not been received at the date 
of the latest returns, will be a matter of inquiry when 
the Australian delegate returns home after his pro- 
longed stay in England and his visit to other European 
countries. It is probable that a rather exhaustive 
report will be published by Mr. Fitzgerald, on his 
return to Australia, of his experiences of trade unions 
in England, and of his impressions as regards the 
labour question in Europe. 


The judgment of Mr. Bompas, Q.C., the Recorder 
of Plymouth, in the case of Curran, Shepherd, and 
Matthews, regarding the law of intimidation, has 
given some importance to the Bill of Mr. Robertson, 
respecting the law of conspiracy, which came before 
the House of Commons on Wednesday last. On the 
motion of Mr. George Howell, M.P., the Attorney- 
General consented to a return giving the judgment of 
the recorder, as revised by himself, from the verbatim 
report in the Plymouth papers. This helps to clear 
the ground in so far as the real facts are concerned, 
and also gives the reasons for the recorder’s judg- 
ment. The curious feature in the case is that the 
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decision seems to have been coloured by reference to 
another Act, quite outside the law regarding trade dis- 

utes, namely, a clause in the Coercion Act, quoted by 
Mr. Poland in the case, but not referred to by the 
learned recorder. That clause was quoted as givin 
the best definition of intimidation, but it goes beyon 
any interpretation hitherto given to the law as affect- 
ing trade unionists. Mr. Robertson proposes to restore 
to the Act the clause which was omitted by the House 
of Lords, on the motion of Lord Cairns, and which 
was not reinstated by the Commons when the Bill was 
returned to that House, with the Lords’ amendments. 
The proposed amendment of the law does not intro- 
duce any new principle nor does it extend the provi- 
sions of the Act ; it simply gives a practicable defini- 
tion of what intimidation really means, namely, such 
overt Act as would justify a magistrate in binding the 
party over to keep the peace. 

The condition of the engineering trades throughout 
Lancashire continues to be fairly satisfactory in nearl 
all branches. The leading firms generally are well 
supplied with work, especially in the locomotive and 
railway carriage departments, and also machine tool 
makers, boilermakers, &c. In one or two instances 
local works are reported to be not quite so busy as they 
were some time ago, but the chief firms have sufficient 
work on hand to keep them going. 





In the Sheffield and Rotherham district the heavier 
trades are for the most part busy, the men working 
full time; in the razor and scissor trades employ- 
ment is plentiful, while in the cutlery trades there 
are signs of improvement, The dispute at Messrs. 
Joseph Rodgers and Sons has been settled, the firm 
agreeing not to enforce the reduction which was 
threatened towards the close of the year. At Messrs. 
Westenholm and Sons the men are still under notice, 
and itis feared that a strike may take place. The 
silver and electro-plated trades are doing well, the 
sales at Christmas time being regarded as good. The 
two greatest drawbacks to good trade generally in 
Sheffield just now are the price of fuel, and the dis- 
location caused by the Scotch railway strike, which 
interferes with the transit of goods northward. Still 
most of the local industries stand in a fairly good 
condition, and there are no very serious labour diffi- 
culties to interfere with work generally. The with- 
drawal of the notices for a reduction by the firm of 
Messrs. J. Rodgers and Sons indicates that there is 
a hesitancy on the part of the employers to do any- 
thing which might precipitate a strike in the locality. 





In the Cleveland district the state of trade is such 
that there are indications of a possible rupture between 
the mineowners and the miners over the wages ques- 
tion, If such should unfortunately occur it is probable 
that men, other than the ironstone miners, may be in- 
volved, The employers ask for a reduction of 124 per 
cent., the men being under notice for that amount. 
After the first interview the delegates laid the matter 
before the men, when the latter, while denying that a 
reduction was called for, offered to consent to 2 re- 
duction. This offer the employers deemed to be alto- 
gether inadequate under the circumstances; but they 
wished the men to understand that the giving of 
notices was not intended as a hostile step, but only as 
a formal way of bringing the matter to an issue. It is 
possible that the whole question will be referred to 
arbitration ere the expiration of the notices. Mean- 
while the miners, the cokemen, and blast furnacemen 
have been taking counsel, and they have determined to 
resist the reduction by every legitimate means in their 
power, on the ground that, in their opinion, the claims 
of the mineowners are unjust, and that the state of 
trade does not warrant the 124 per cent. reduction. 

In the face of this pending dispute it is satisfactory 
to find that the men at the Eston Steel Works have 
received an advance of 1 per cent. under the sliding 
scale, thus bringing the wages up to 20 per cent. above 
the standard. On the other hand, the blast furnace- 
men, having terminated the sliding scale arrangement 
are now face to face with a possible difficulty, and 
that, too, when the strike of the Scotch blast furnace- 
nog still unsettled, costing the union some 600/. per 
week. 





The Moss Bay Iron and Steel Works, Workington, 
have been closed by the official liquidator, on the 
ground that he cannot pay the present rate of wages, 
and make pig iron at the existing price ofraw materials 
except at a loss of 5s. per ton. The closing of these 
works will throw some 1200 or 1400 men out of em- 
ployment in connection with these works, This is 
greatly to be regretted at the present time. 





Lord Derby has written one of those characteristic 
letters for which he is sometimes famous, in which he 
seizes hold of the kernel of a question and gives us its 
quintessence in a few pregnant sentences. He was 
asked whether in his opinion Parliamentary powers 
ought to be given to the Board of Trade to determine 
disputes between employers and workmen, His lord- 





ship’s reply was that this would virtually hand over 
to a Government department the power to determine 
rates of wages, or, in other words, put into its hands 
such power as would prevent the two parties from 
making their own free terms. It is strange how public 
sentiment seems to change on those questions. When 
Mr. Mackinnon and rd St. Leonards tried to 
establish, by Act of Parliament, tribunals for the 
purpose of settling disputes by conciliation and arbi- 
tration, there was an outcry on the part of the men 
against them, as well as on the part of employers. 
The proposal to give to such boards power to enforce 
an award was denounced by all the parties concerned. 
Even the mild Act of 1872, passed at the instance of 
the Trades Congress Parliamentary Committee, which 
gives to such tribunals, not exactly legal authority, but 
a legal status, has never been adopted by a single 
trade, or in a single locality. Yet some people seem 
to have a craze for Acts of Parliament, utterly re- 
gardless whether they are operative or not. The value 
of an Act of Parliament depends upon its operative 
effects and results ; it has no value merely asa statute 
which is inoperative. It is satisfactory to find that 
the London Conciliation Board, established under the 
authority of the London Chamber of Commerce, is 
really making some progress, The Board is complete 
with the exception of two vacancies of the employed, 
namely, tbe provision trades group, and the leather 
trades group. Mr. Charles Fenwick, M.P., has been 
elected by the labour representatives on the Board, 
and Sir John Lubbock by the London Corporation. 
The rules are now printed and issued by the Board. 
There is a growing disposition to establish similar 
boards in some other great industrial centres, but 
doubtless some have been hesitating to see whether 
the London Board would really be constituted as de- 
signed. It is now an accomplished fact. 





The representatives of the coalowners and of the 
miners met at the Westminster Palace Hotel to discuss 
the question of the eight hours. The meeting was 
private, but an unofficial, and the men say an inexact, 
account of the conference appeared in some of the 
papers. The representatives of the miners have officially 
repudiated the reports which have appeared. It seems 
that there was a large attendance, nearly seventy 
miners’ delegates being present, and it is said almost 
as large a number ofemployers. South Wales was not 
represented ; as the employers did not send representa- 
tives, those of the miners did not attend. The inter- 
view lasted over an hour. The case of the miners was 
laid before the meeting at some length, but as the 
employers had not been supplied with any printed or 
written copy prior to the meeting, they were not able, 
or were not inclined, to discuss at any length the 
statements made, or the proposals submitted. The 
meeting was consequently adjourned until February 11 
next. Itis rather to be regretted that a substantial 
statement of their case was not placed before the 
employers previously ; but there is now some chance 
of the matter being carefully discussed at a future 
meeting, whatever may be the ultimate result of the 
interview. It is stated that 290,000 miners were 
oflicially represented, of whom 193,240 were members 
of the miners’ unions, 





Preparations are being completed with respect to 
the forthcoming International Conference of Miners, 
to be held in Paris. The representatives of the two 

reat mining associations in England, the Miners’ 

ational Federation and the Miners’ National Union, 
consisting of Mr. Burt, M.P., Mr. C. Fenwick, M.P., 
and Mr. John Wilson, M.P., representing the latter 
body, and Mr. Pickard, M.P., and others, the former, 
have been arranging the details as to the proportionate 
costs to be borne respectively, and also the general 
arrangements and policy of the English representa- 
tives at the conference. The British delegates are not 
likely to be led away by any ultra projects of the Conti- 
nental delegates should any such be proposed or sug- 
gested at the meeting. The conference will, however, 
discuss the eight hours day. 





Matters have begun to look serious in connection 
with the Great Western Railway in South Wales, 
where an agitation has been going on for some time on 
nearly identical lines with those which culminated in 
the disastrous strike of railway men in Scotland. The 
men in South Wales demanded of the company that 
all grades of men in the traffic department should be 
guaranteed a full week’s pay, in cases where they give 
the whole of their time to the company ; that the 
maximum working day shall be ten hours, each day to 
count by itself ; and that overtime be paid after the 
ten hours as time and a quarter and Sunday work as 
time and a half. Thecompany, it appears, conceded 
the first of these demands, that a full week’s pay 
should be given, unless the men were absent of their 
own nt or through sickness, But the directors 
refuse to recognise ‘‘the hard-and-fast line of a ten-hour 
day,” while they state that concessions as to overtime 
have been made where possible and that signalmen were 
paid for Sunday duty. The company reckons the time 





at sixty hours per week, and therefore balances a short 
day against a long one; this method the men do not 
like. It is hoped that a strike will be averted, but the 
men seem anxious for a ballot as to whether or not a 
strike shall take place. 





The biggest fight yet contemplated in connection 
with the eight hours day is by the miners at Pitts- 
burg, in Pennsylvania. It is stated that they have 
accumulated a fund of 1,000,000 dols., or 200,000/., 
and they contemplate having a weekly income besides 
of 50,000 dols., or 10,0007. per week, to carry on the 
contest. The national organisation of miners in 
America comprises, it is said, 150,000 men, and they 
have determined to commence this gigantic ——- 
on the first day of May. The contest will be looked 
forward to with great interest by all European miners, 
as the success of the American men will doubtless in- 
fluence the organisations elsewhere in their action. 
Hitherto the American strikes have been more re- 
markable for the stir made than for the successes 
achieved ; but the preparations made in this case may 
alter the aspect of affairs in a marked degree. 


The Shipping Federation and the General Labourers’ 
Union are not getting on very smoothly ; nor could it 
be really expected. A union of non-union men is an 
anomaly. The men in such a union would naturally 
seek advantages and demand terms which the union 
men proper would deem preposterous, even the more 
extreme of them. For example, the men employed 
on the Scotland, under the auspices of the federation, 
have had an allowance of beer; they complain that 
only half the allowance has been given, and that bad ; 
butter was only served three days per week; the 
pudding was unfit for food ; the railway fares were not 
paid ; detention money was exacted of 5s. per week ; 
and overtime was not properly paid for. The demands 
of these non-union men were such that the manager 
and secretary of the federation threatened to discharge 
the whole of the 150 men employed. Captain Armit, 
the organising secretary of the General Labour Union, 
takes the side of the men, and has determined to try 
the case in the courts, on the ground of a_ breach of 
contract. Itis a pretty quarrel as it stands, and one 
that reflects very little credit upon those engaged in it, 
on either side. We do not seem to make much pro- 
gress in the organisation of industry, though in the 
general organisation of commerce and trade we beat 
the world. Surely there is some common sense way 
out of these labour difficulties. 

The dockers proper have kept out of the present dif- 
ficulties to a great extent. Preparations are being 
made for the new arrangements which are to come into 
force next week. It is said that the ‘‘ co-operative 
system” will be tried more generally than was ex- 
pected; but the terms and conditions, and their im- 
mediate and proximate effects, can only be judged and 
tested by the working of the experiment. It is pos- 
sible that the matters in dispute should they arise, will 
less affect the shippers than the union, the latter taking 
the responsibility. This is altogether a new feature in 
labour movements and may lead to beneficial results. 





A fresh dispute broke out at the end of last week 
between the men and their employers engaged in the 
Liverpool steam tug trade, a large number of the men 
leaving their tugs without notice. It is stated that 
over 80 per cent. of the men belong to the Sailors and 
Firemen’s Union, and they have refused to agree to 
certain conditions laid down by the tug owners. The 
men were thereupon served with a seven days’ notice 
to terminate their agreements, but left at once. The 
dispute will, it is said, affect some thousands of men in 
the shipping and cognate industries. 





DR. JOHN CASEY, F.R.S. 

A FORTNIGHT has hardly elapsed since mathematical 
science lost one of its ardent votaries and successful 
cultivators in the person of Dr. John Casey. 

He was born at Kilbenny, County Cork, in May, 
1820, and was sent at first to the unpretentious school 
of his native village and afterwards to a more am- 
bitious seat of learning at Mitchelstown. Here he 
gave early evidence of adecided bent for mathematics, 
and also of more than usual power to deal with pro- 
blems involving comentcahel <n original thought. 
When the time came for him to attack the more sub- 
stantial question of earning a living, young Casey 
turned schoolmaster and served in Tipperary under 
the National Board. Schoolmasters have been spoken 
of as a genus irritabile. There is undeniably some 
truth in the caustic remark, and we can easily fancy a 
teacher of Casey’s fondness for nicety and accuracy 
occasionally worked up by his surroundings to the 
breaking strain of his temper. 

Fortunately he was soon withdrawn from the drud- 
gery of schoolwork and was placed at the head of a 
acon venture, the Central Model School at Kil- 

enny. Here he had a beginning of leisure, and his 
emoluments—though not burdensome—enabled him to 
gratify in a degree his growing passion for mathemati- 
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cal inquiry. His keen intellect had already completely 
surveyed the various branches of elementary mathe- 
matics and had begun to steal glimpses into the little 
explored region of what is known to us as “‘ modern 
geometry.” Poncelet’s ‘‘ reciprocal polars” quite fasci- 
nated him; and, as he was never particularly fond of 
analysis, he gave himself no rest until he discovered 
a geometrical solution to the French mathematician’s 
eelebrated theorem. 

It was natural that such an achievement should 
attract the attention of the leading minds in the Irish 
school of mathematics, viz., Salmon and Townsend. 
They accordingly invited the brilliant schoolmaster to 
come up and compete for a non-foundation scholarship 
at Trinity College, Dublin. This he did in 1861, 
easily winning the coveted distinction. In the follow- 
ing year he resigned his Kilkenny appointment for 
the position of science master at Kingstown School. 
This establishment had previously enjoyed a high repu- 
tation for the proficiency and success of its students ; 
but with Casey on the staff, gold medals, exhibitions, 
and first places became still more frequent. 

A more congenial post was offered him in 1873, and 
he hastened to accept the professorship of higher 
mathematics and mathematical physics in thé Catholic 
University of Dublin, although more lucrative induce- 
ments were held out to him by the authorities of 
Trinity College. He continued to discharge his lecture 
duties in this academical institution until 1881, when 
the newly founded Royal University of Ireland ac- 
knowledged his eminent ability by appointing him to 
one of its munificent Fellowships. 

Dr. Casey’s merits had already been recognised by 
his countrymen, for in 1866 we find him among the 
Royal Irish Academicians, and a few years later he 
appears as one of the most active members of the 
science committee of that distinguished body. In 


1865 the Senate of the Dublin University conferred, 


upon him the LL.D. degree, and this was considered 
an honor insignis, as it was the only time this degree 
was conferred upon one of their own graduates. In 
1885 the Royal University re-conferred the same dis- 
tinction. 

Abroad, the name of Dr. Casey was known, not only 
by his books, but also by his numerous contributions 
to the higher branches of mathematics. In 1875 he 
was elected F.R.S. on his very first nomination ; and 
in 1878 he acted as honorary secretary to the Mathe- 
matical Section of the British Association. In 1881 
the Norwegian Government paid him a graceful 
compliment by presenting him with a complete copy 
of the great Niels Henrik Abel’s mathematical works. 

Casey was well known to the leading mathematicians 
of theday. Cayley, Sylvester, Stokes, and Routh, not 
to mention Salmon, Townsend, and Williamson, were 
among his friends; while Hesse, Hermite, Cremona, 
Brocard, and Neuberg were among his correspondents. 
His principal papers were published in the Philoso- 
phical Transactions, the Transactions of the Royal 
Irish Academy, and the Quarterly Journal of Mathe- 
matics. 

As Dr. Casey spent the best years of his life in 
instructing the youthful mind, it is only natural that 
in his maturer years he should have sought to com- 
plete his work by writing text-books on his favourite 
subjects. His best known books are his ‘‘ Elements 
of Euclid” and his ‘‘ Sequel to Euclid.” While adher- 
ing to strict Euclidean sequence and the canons of 
logic, he strips Euclid’s proofs of much of their redun- 
dancy and prolix repetitions. Such simplification is 
a boon; it even becomes a necessity in these days 
of pressure when so much mathematical work has 
be despatched before youths even enter upon their 

ens. 

Better known in England than his Elements is Dr. 
Casey’s Sequel. This work is invaluable, introduc- 
ing the student, as it does so well, to the principal pro- 
positions of modern geometry and familiarising him 
with the names and work of contemporary mathe- 
maticians., 

His treatises on plane and spherical trigonometry 
are well in keeping with his high reputation as a 
scholar and investigator. The student reading for 
mathematical honours, the engineer and surveyor, will 
find them comprehensive and suggestive. 

In his Conic Sections the subject is thoroughly 
handled. This treatise is, however, valuable not so 
much to the beginner as to the advanced student, 
and this because Dr. Casey appears to betray some 
impatience to get out of the beaten track, to introduce 
elegant artifices and many of the latest developments 
of the higher departments of the subject. This 
makes his Conics hard reading, and causes the book 
to be disregarded in schools in which the Sequel is 
held in high esteem. His intimate friend, Dr. Sal- 
mon, showed what a college text-book should be; 
and had Dr. Casey followed his example more closely, 
Smith’s Conics might well have remained unwritten. 

In all these higher treatises, Dr. Casey showed a 
remarkable all-round acquaintance with the advances 
and bibliography of pure mathematics. The papers 
read in London, Cambridge, and Edinburgh were 





familiar to him, and he had seen and assimilated all 
that suited him in Continental journals. 

The life-history of Dr. Casey is instructive. It 
shows what an amount of work may be done and what 
professional results achieved by methodical applica- 
tion, combined with tenacity of purpose. Few there 
are on whom nature has bestowed her gifts with 
excessive parsimony. Lack of will and steadiness are 
far more common than lack of ability. In return for 
his unswerving devotedness to his favourite pursuits, 
Dr. Casey reaped not only competent emoluments and 
academical distinctions, but also the priceless advan- 
tages of an honoured and happy life. 





RED-HOT FURNACE CROWN 
EXPERIMENTS.* 


THE following is the full text of the report alluded to 
in our article on ‘‘Overheated Furnace Crowns,” which 
appeared on page 400 of our last volume : 

Gentlemen,—I now beg to present you my veges’ on the 
series of red-hot furnace crown experiments I have con- 
ducted, with the assistance of several members of the 
M.S.U.A. engineering staff, in accordance with your in- 
structions, in order to throw light on the vexed question 
of the effect of injecting feed water into a boiler when 
short of water and with the furnace crowns red hot. This 
report has been unavoidably deferred on account of the 
difficulty of conducting such an enterprise and the 
numerous interruptions of the regular work of the Asso- 
ciation. 


VIEWS VERY GENERALLY ENTERTAINED WITH REGARD TO 
THE Errect OF SHOWERING WATER ON TO RED-Hor 
Furnack Crowns. 


The idea that nearly every explosion is attributable to 
shortness of water has been very generally entertained for 
a considerable number of years, and has had a very mis- 
chievous tendency. 

It is true that some explosions arise from this cause. If 
the furnace crowns are rendered red hot, the plates be- 
come so weakened thereby that they may rend at the 
ordinary working pressure of steam. Such was the case 
in an explosion which occurred at Bilston on Wednesday, 
November 5, 1884, when three boilers of the plain cylin- 
drical egg-ended externally-fired type blew up together, 
the fragments being widely scattered. Many other cases 
might cited. The investigations of the Association, 
however, show that explosions from shortness of water 
form but asmall proportion of the total number, and that 
they do not exceed more than one in six. Further, that 
when they arise from internally-fired boilers, they are not, 
as a rule, very destructive. The furnace crown is rent, 
but the shell remains uninjured, and the boiler is not 
stirred from its seat ; so that unless some one is standing 
directly in front of the furnace, and thus in line with the 
torrent of steam and hot water that rushes out of the fur- 
nace mouth, such explosions do not result in personal 
injury. This may be accepted as a general rule, though 
exceptions in individual cases will be found, as for 
instance when the space is confined, as on board ship, in 
illustration of which the explosion on H.M.S.S. Thistle 
may be referred to, which occurred on Wednesday, 
November 3, 1869, when as many as eleven persons were 
killed. These deaths resulted from scalding. There were 
no fragments nor flying débris. The shell was not rent, 
but remained intact, and the boiler was not stirred from 
its seat. Such is the general behaviour of the boiler, 
when of the internally-fired class, on the occurrence of an 
explosion from shortness of water. 

any explosions, however, in which the shells have 
been violently torn in pieces and the fragments scattered 
to great distances, have been attributed, without founda- 
tion, to shortness of water. It has been thought that if 
the furnace crown of a boiler were laid bare and allow 
to become red hot, and then the feed turned on, sv large 
an amount of steam would be instantaneously generated 
that the safety valves would be unable to carry it off, and 
the increase of pressure would be so sudden, and so great, 
that the shell would be burst open and the boiler blown to 
pieces. 

This view se pe to have been held in the early days 
of steam by high authorities, and it may be of interest to 
quote some of the statements made by them on this sub- 


ject. 

In the year 1839, Captain Pringle, R.E., and Mr. Josiah 
Parkes, M. Inst. ¢.E., were appointed by the Lords of 
the Committee of Privy Council for Trade to undertake 
an inquiry into ‘‘the causes of steamboat accidents and 
the best means of preventing their recurrence,” and in 
their report the Commissioners treat on the subject of 
steam boiler explosions at considerable length, referring 
to one of a very violent and disastrous character that 
occurred at Hull, on board the steamship Union, on 
June 7, 1837, song | twenty-four persons. 

It — from the report that the boiler in this case 
was of the rectangular description, “‘ with the top slightly 
arched and supported inside by sixty stays of 14 in. or 
2in. square wrought-iron bars.” When the boiler burst 
the top was Me, oy rent from the bottom, and all the 
stays broken. The top, weighing about 3 tons, was 
thrown to adistance of 30 or 40 yards. ‘‘ One of the men 
who stood on the deck of the vessel above the boiler was 
thrown about 50 ft. high, and fell on the top of a house 
from 60 to 80 yards from the vessel. Other persons were 
thrown to considerable distances. Bales of goods, casks 
bags of flour, and other heavy articles, were carried still 


¥ Report by Mr. Lavington E. Fletcher to the members 
of the Executive Committee of the Manchester Steam 
Users’ Association. 





further, while the vessel was shattered below the water 
mark and sunk.” 

Referring to this explosion, the Commissioners state : 
“Tt is attributed with great apparent reason to the 
instantaneous disengagement of an immense volume of 
steam produced by the oscillation or listing of the vessel, 
the boiler, a rectangular one, bey | at the time short of 
water, and the upper plates of the furnace on the higher 
side of the ade being probably red hot, or nearly so, 
No ordinary number of safety valves could have liberated 
the amount of steam generated.” i ee 

The Commissioners in conducting their investigation 
issued a list of inquiries to engineers, shipbuilders, and 
others, and in the replies received from several of these 
parties allusion was made to the boiler explosion on board 
the steamship Union just referred to. 

Mr. John Thorney, coroner, Hull, referring to the 
inquest which had been held in consequence of the explo- 
sion, states that the opinions of scientific men with regard 
thereto were very unsettled, some holding “that highly 
heated steam rapidly generated was sufficient to occasion 
all the <errific violence in the case of the explosion under 
consideration, while others held it was occasioned by the 
ignition of hydrogen gas, produced by the decomposition 
of the water on coming in contact with the red-hot fur- 
naces.” Mr. Thorney goes on to say, ‘‘ basing my conclu- 
sions on the evidence given at the inquest, am of 
opinion that, owing to the engineer of the steamship 

nion, either being deceived by the water-gauge taps of 
the boiler or from his inattention to the quantity of water 
in the boiler, the tops of the furnaces were bare of water 
and became heated to a red heat; that the steam in the 
boiler, from the imperfect action of the safety valve, had 
not free and proper escape ; that such steam coming in 
contact with the red-hot furnaces would become highly 
heated, and thereby greatly increased in expansive force; 
that while the boiler was in this state the vessel had 
oscillated, from the persons on board moving from side 
to side, and from goods being carried across her to the 
adjoining steamboat, and that the water between the 
furnaces—which are supposed to have been red hot at 
the top surface—was by such oscillation thrown over the 
top of such furnaces, whereby a great volume of highly 
elastic steam would be instantly generated, and which, 
having no sufficient outlet to escape, caused the fearful 
catastrophe.” 

The well-known engineer, the late Mr. John Scott 
Russell, C.E., builder of the steamship Great Eastern, 
stated: ‘‘If the water in a boiler gets too low, the fur- 
naces are uncovered and become red hot, and thus when 
the time of starting occurs, the motion of the vessel and 
the action of the pump raise the water on to the red-hot 
metal, and steam is generated so rapidly that an explo- 
sion almost inevitably ensues. This is exactly what took 
place in the case of the explosion that occurred on board 
the steamship Union at Hull.” 

Thecelebrated engineers, Messrs. Maudslay and Field, 
of Lambeth, London, indorsed this view. 

Mr. James Oldham, C.E., Hull, took the same view of 
the cause of the explosion as the other engineers referred 
to above, stating that he ‘‘ had no doubt the furnaces had 
been red hot, and on their becoming again covered with 
water there would be instantaneously created a powerful, 
uncontrollable, and highly elastic vapour, which was the 
immediate cause of the catastrophe, and which no boiler 
would be strong enough to resist.” 

Very similar opinions were entertained at that time by 
other scientific men. 

On March 30, 1841, Mr. Charles Schafhaeutl, M.D., 
Assoc. Inst. C.E., read a paper before the Institution of 
Civil Engineers on ‘‘The Circumstances under which 
Explosions frequently occur in Steam Boilers, and the 
causes to which such Explosions may be Assigned.” 

In this paper the writer discredits the view that boilers 
burst from a gradual accumulation of steam pressure, but 
considers that they burst from the sudden ponents of 
some explosive force. He says: ‘‘ Of the explosions which 
occur in steam boilers, it may with reason be assumed 
that a very large proportion must be assigned to some 
other cause than the simple pressure of the steam due to 
the accumulation of a surplus quantity in the boiler or to 
the overloading of the po wr valve, since many cases of 
explosions have occurred in which it has been ascertained 
beyond all doubt that the safety valve was in perfect 
order, and also cases in which it had acted immediately 
before the explosion, or was even in action at the instant 
of that occurrence. Undoubted and indisputable facts of 
this nature, and the considerations hereafter referred to, 
show that these calamitous occurrences must be referred 
to other causes than the gradual increase of pressure in 
the steam, or defects in the ordinary safety valve.” 
Dr. Schafhaeutl goes on to suggest that explosions are 
due “‘ to a force momentary in its nature, tearing asunder 
the plates of the boiler at the instant of its generation, 
and before there is time for its transmission to the safety 
valve, The existence of a force of this nature, sudden in 
its origin and instantaneous in its duration, has suggested 
itself to many minds.” 

In the course of the discussion that ensued on Dr. 
Schafhaeutl’s paper, Mr. Parkes, M. Inst. C.E., stated 
“he had been on for several years in collecting 
facts illustrative of the phenomena of steam boiler explo- 
sions.” ‘ His opinion was that ‘‘ though the simple elastic 
force of the steam might occasionally account for the 
rending of a boiler, that cause was insufficient to explain 
many well-known phenomena, such as the projection of 
an entire boiler from its seat, the separation of a boiler 
into two parts, the one remaining quiescent, the other 
being driven to a great distance, &c. He was of opinion 
that a very sudden development of force could alone have 

roduced such effects... . and that a force different 

rom, and greater than, the simple pressure of the steam 
was the principal agent.” He considered that so sudden 
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a generation of steam would take place from “a thin 
sheet or wave of water” passing over a red-hot furnace 
crown that ‘‘no number of safety valves could deprive 
the steam of its instantaneous force, so as to save the 
boiler from destruction.” 


Tue M.S.U.A. DIssENTs FROM THE VIEWS GENERALLY 


ENTERTAINED WITH REGARD TO THE EFFECT OF 
SuHowering Water oN TO ReEpD-Hor FuRNAcE 
Crowns. 


The M.S.U.A. considers the views given above to be 
erroneous, and though they may have been modified b: 
the scientific men ~ 4 first enunciated them, and in all 
probability were so modified as experience in the use of 
steam and in the investigation of steam boiler explosions 
increased, yet they took deep root in the public mind, 
and have continued to be generally entertained to the 
present day. : 

A few years since a very destructive explosion occurred 
at one of Her Majesty’s dockyards, the boiler being torn 
in pieces, the adjoining one dislodged, and considerable 
damage done to surrounding property. The cause was 
wasting of the plates in the outer shell by external 
corrosion. They were eaten away till they were as thin 
as an old sixpence. Yet evidence was given by three 
eminent scientific witnesses at the coroner’s inquest to 
the effect that the explosion arose from shortness of 
water, though the furnace crowns were not rent, or even 
bulged out of shape. The shell was rent, and not the 
furnace tubes. These witnesses assumed that the atten- 
dant had neglected his duty, allowed the water supply in 
the boiler to run short, and then suddenly re-admitted it, 
when they supposed an excessive and uncontrollable pres- 
sure of steam had been generated which burst the shell, 
and caused the explosion. In consequence of this evi- 
dence the jury concluded that ‘‘the deaths of the de- 
ceased were caused by the accidental explosion of a boiler, 
and that such explosion resulted from an insufficient 
supply of water.” Thus the onus of the explosion was 
thrown on the engineman who had been killed. The 
verdict was as unfair to the interests of science as it was 
to the poor engineman who lost his life by looking after 
a worn-out boiler. 

Again, in a recent report issued by the Board of Trade, 
regarding an explosion which occurred from the bursting 
of a locomotive boiler on a public railway, the Board of 
Trade inspector, who is a major-general in the Royal 
Engineers, states, ‘‘ After a careful consideration of all 
the circumstances connected with this explosion, I am 
unable to arrive at any other opinion than that it was 
caused by a sudden generation of very high-pressure 
steam acting with irresistible force alike on the firebox 
‘and barrel of the boiler, and which force neither the 
safety valves, nor the steam pipe which was presumably 
open—as the train was in motion—were able to deal with. 
. . «+ Explosions of a nature somewhat similar to the 
present one, and to be explained only by the fact of a 
sudden generation of high-pressure steam, have occurred 
before this.” 

A further illustration was recently afforded during the 
course of some legal proceedings arising out of an explo- 
sion which occurred at Garmouth, in , Freon He Scot- 
land, on August 4, 1884, killing the fireman. From the 
report of No. 88 Preliminar Mi under the Boiler 
Explosions Act, it appears that the explosion in question 
arose from the collapse of the internal firebox of a small 
vertical boiler, and was due to excessive pressure in con- 
sequence of the boiler not being equipped with any safety 
valve. The recklessness displayed in the working of the 
boiler was so great that the Procurator-Fiscal charged the 
owner of the boiler, as well as the manager of the works 
and the engineman, with culpable homicide, and the trial 
came off at Elgin on October 28, 1884. The two engi- 
neers who had investigated the explosion on behalf of the 
Procurator-Fiscal, as well as the Board of Trade surveyor 
who held the preliminary inquiry, agreed that the explo- 
sion was due simply to excessive pressure. The owner, 
however, in his defence, called several witnesses to prove 
that the expiosion was the result of shortness of water, 
and could not be accounted for in any other way. One 
witness, who was an engineer, thought there had been ‘‘a 
sudden generation of steam which would act like gun- 
powder.” A second witness, who said he was an engi- 
neer on the Great North of Scotland Railway, ‘‘ formed 
the opinion that the boiler had been short of water, and 
cold water had been thrown in.” A third witness, who 
stated he had been in the boilermaking trade for twenty- 
one years, ‘‘ came to the conclusion that the water had got 
low, and on being turned on again steam was generated 
50 rapidly that an explosion took place which would 
be something the same as gunpowder.” A fourth said 
that “if a boiler were short of water and the cold feed 
were turned on an explosion would ensue, and a safety 
valve on the boiler would not affect the matter one way 
or another.” A fifth, who was an inspector for a boiler 
insurance company, said ‘‘ the uptake had been red hot 
and he attributed the explosion to the injection of cold 
water,” adding that ‘‘from the appearance of the boiler 
the explosion must have been caused by a sudden gene- 
ration of steam.” The result of the trial was that the 
jury returned a verdict of “‘ Not guilty,” thus practically 
indorsing the view advanced by the witnesses for the 
defence. The manner in which the boiler failed entirely 
contradicted this. Had the explosion been due to short- 
ness of water, the crown plate would have been the part 
of the firebox to suffer most severely, as that would have 
been first laid bare, whereas the firebox did not give way 
at the crown but at the side, close to the bottom.* 





* Many other cases illustrating the prevalence of the 
erroneous views regarding shortness of water have been 
recorded from time to time in the M.S.U.A. reports. See 
Nos. 1, 6, 17, and 19 explosions, December report, 1878 ; 





Tue M.S.U.A. CONSIDERS THE VIEWS GENERALLY ENTER- 
TAINED WITH REGARD TO SHOWERING WATER ON TO 
Rev-Hot FuRNACE CROWNS MOST MISCHIEVOUS. 

The erroneous views quoted above come to the front on 
the occurrence of nearly every explosion. Their pre- 
valence is mischievous. They divert attention from the 
true cause of explosions, which, in the great majority 
of cases, is either the original malconstruction of the 
boiler, or the dilapidated condition into which it has 
been allowed tofall. Further, such views have had a mis- 
chievous effect with regard to the explosions of circulating 
boilers, in consequence of which they were for years 
attributed to the wrong cause. They were supposed to 
be due to the boiler being allowed to run dry during a 
frost and to the reintroduction of the feed on the occur- 
rence of a thaw; whereas they are due simply to the 
gradual accumulation of pressure through the choking ot 
the outlets. The remedy is to equip the boiler with a 
small reliable safety valve, and_no circulating boiler has 
been known to burst when so fitted. Sometimes circu- 
lating boiler explosions occur at a time of the year when 
there can be no frost. One such occurred at a mansion 
near Kenilworth on July 21, 1886, killing one person and 
injuring another; another at a mansion in Darlington on 
August 26, 1869, iajering ene person; and a third at a 
first-class hotel in London on October 19, 1868, injuring 
six persons. In each case there were stop-taps in the 
circulating pipes, and in each case the taps were shut, 
— in no case was there any re-introduction of the 

eed. 


Tue M.S.U.A. conpvcts EXPERIMENTS ON INJECTING 
Water into Rep-Hor Crrcutatine Borers. 

_ To throw light on this subject, the M.S.U.A., as long 
since as 1867, conducted some experiments to ascertain 
the result of injecting cold water into some circulating 
household boilers when red hot, and found that no explo- 
sion resulted. An account of these experiments was 
givenjin the M.S.U.A. report for February, 1867, and 
repeated in the report for December, 1878. 

egarding the view to be erroneous, that an instan- 
taneous and ungovernable amount of steam is generated 
by throwing a little water on to the red-hot furnace 


crowns of a ror oy was thought that it might be well | h 


in the event of the water supply in a boiler running 
short to turn on the feed and thus to reduce the pressure 
of steam, cool down the furnaces, and arrest collapse. 
While past experiments clearly showed that no injury 
would occur to the shell from the adoption of this course, 
the question was raised: What would be the effect upon 
the furnace crowns? It has been found unwise in 
cooling boilers to pour in cold water after blow- 
ing out the hot, as it tends to contract the plates at the 
bottom of the shell and put a heavy strain upon the ring 
seams of rivets, sometimes causing seam rips. It is also 
unwise to introduce the feed at a low level, as the ring 
seams of rivets at the bottom of the shell have been 
known to des § from this cause, through the severe contrac- 
tion induced. It was, therefore, asked: If the feed be 
suddenly turned on when the furnaces are red hot, might 
not the transverse seam rips that have been met with at 
the bottom of the shell be produced in the furnace crowns ? 
And further, What might be the effect on the overheated 
furnace crowns generally ? 

The question was submitted to several engineers of ex- 
perience, but though they were fully aware that the 
specific heat of iron compared with water was so low that 
no large volume of steam would be generated, all hesi- 
tated to give an opinion as to what might be the behaviour 
of the furnace crowns under such treatment, and could 
suggest no other method of solving the problem than that 
of instituting a practical trial. 


Tur M.S.U.A. pecrpes to Institute A SERIES OF 
EXPERIMENTS ON A FuLt-S1zED LANCASHIRE BOILER 
TO ASCERTAIN THE Errect OF SHOWERING WATER 
on TO Rep-Hor Furnace Crowns. 


On the matter being brought before the consideration 
of the Committee of the M.S.U.A., it was resolved to 
have the experiment tried on a practical scale, and that 
a full-sized mill boiler should be laid down for the pur- 
pose. Onconsidering the mode of carrying out the ex- 
periments, it was at once apparent that i were not 
very 7 of accomplishment. It was no simple task to 
deal with a full-sized boiler when under steam pressure, 
with the fires burning briskly, and the furnace crowns 
red hot. Nor were there wanting advisers who enlarged 
upon the danger incurred, and predicted disaster. Pre- 
cautions were taken, as will be seen in the following 
report, not merely for the protection of the observers, but 
also for the protection of persons outside the works, and, 
in deference to the opinions expressed on the subject, the 
pressure of steam in the boiler was lowered after the first 
two or three tests had been made. Having regard to the 
nature of the experiments and the prognostications that 





No. 35 explosion, December, 1877; No. 39 explosion, 
September, 1873; No. 23 explosion, November, 1867 ; 
No. 15 explosion, June, 1867; No. 50 explosion, 1866, see 
report for June, 1868 ; No. 49 explosion, ovasher 1866 ; 
No. 27 explosion, October, 1866; No. 45 explosion, Sep- 
tember, 1866; Nos. 26 and 17 explosions, July, 1866; 
No. 14 explosion, April, 1866 ; No. 23 explosion, 1865, see 
report for January, 1866; No. 39 explosion, December, 
1865; Nos. 8 and 9 ey August, 1865; No, 20 ex- 
pa, May, 1865; No. 26 explosion, 1864, see reports 
‘or December, 1864, and August, 1865; No. 25 explosion, 
December, 1864; No. 10 explosion, May, 1864; see also 
reports for December, 1862, and March, 1862. In twelve 
of these cases the attendant was killed by the explosion, 
while in two other cases he was wrongfully committed for 
trial on a charge of ‘* manslaughter,” 





had been expressed, considerable satisfaction was felt 
when the series of trials was brought to a conclusion 
without injury to any one. As is usual in conducting 
experimental investigations, in which the appliances are 
out of the common way and improvised for the occasion, 
many impediments were met with. These need only be 
hinted at and not entered on in detail. Suffice it to say 
that they tended to lengthen the period over which the 
trials extended; added to which the pressure of the 
regular duties of the Association only allowed the expe- 
riments to be conducted as opportunity offered. 


(Zo be continued.) 





Water ConsERVATION IN SoutH AmERICA.—Some forty 
members of the South Australian Legislature recent] 
made a visit of inspection to the proposed Millbroo 
reservoir, and examined the scheme for filling the reser- 
voir with water from the Torrens through a tunnel from 
near the Guweracha Bridge. The suggested site for the 
reservoir was favourably commented on, and regret was 
expressed that the whole scheme had not been brought 
ya the Barossa Water Commission. 





AUSTRALIAN SILVER.—Within a few miles of Wilcannia 
is what promises to become a large and permanent silver- 
field. Five leases have already been applied for at the 
local warden’s office. The field is situated on the Nun- 
therungie station. Warden Rodgerson has just returned 
from the field, and thinks favourably of its prospects. 
Mr. Gibson, a mine expert from Broken Hill, has also 
been inspecting, but his report has not yet been made 
public. The surrounding country is of a highly mine- 
ralised nature. Seven proprietary blocks, each comprising 
40 acres, were pegged out by the prospector, John Wilson, 
several months since. A shaft has been put down 28 ft.; 
the lode material consisting of carbonate of iron carrying 
cubical galena, the blocks of stone cemented together 
with carbonate of lime. Assays of ore taken from this 
shaft show an average of 83j0z. of fine silver to the 
ton. On another of the proprietary blocks is a good 
outcrop of quartz carrying rich silver, and tenders 
ave been called to sink the shaft further to test the 
ground. Syndicate shares representing hundred-and- 
twelfths have been sold at 50/. each. About three- 
quarters of a mile to the east lies Matheson’s claim, 
known as the Nil Desperandum, where they are raising 
chloride ore, assays yielding as high as 1600 0z. to the 
ton. The shaft is 40 ft. in depth, being sunk on a large 
lode formation. This is considered the richest find on 
the field, and syndicate shares representing a ninety-sixth 
have been sold as high as 100/. each. At present there 
are about seventy people on the field. With these dis- 
coveries and the Gnalta silver fields, the White Cliff 
Opal Mines, and Cawker’s Well Goldfields, Wilcannia 
bids fair to me an important mining centre. Water 
on the Nuntherungie fields is plentiful, but feed is some- 
what scarce. 





Tue New Matt Rovurte To tHE East.—The first of a 
fleet of three steamers, designed to provide an accelerated 
service between Vancouver and Japan, completed, on the 
22nd inst., her trials between the Clyde and Liverpool. 
She is named the Empress of India, and her sister ships 
will bear the names of Empress of China and Empress of 
Japan. bre are all three built by the Barrow Company 
for the Canadian Pacific Railway Company, and are part 
of the scheme projected some three years ago for procur- 
ing an efficient and rapid means of communication with 
China, Japan, and India exclusively through British 
territory. A subsidy of 60,0007. a year, made up of 
15,0007. from the Canadian Government and 45,0007. from 
the Imperial Treasury for providing this improved fleet 
between Vancouver and Hong-Kong, adds importance to 
the incident from the point of view of the British tax- 
payer. The Empress of India is a twin-screw steel 
steamer of 5920 tons gross, 485 ft. long, 51 ft. broad, and 
36 ft. deep. She can carry 120 first-class passengers, 50 
second, and 600 steerage. The two sets of engines are 
triple-expansion, the three cylinders being respectively 
32 in., 51 in., and 84 in. in diameter, with a 54 in. stroke. 
The boilers are only four in number, double-ended, and 
with four furnaces in each end, making 32 furnaces in all. 
The diameter of the boilers is 16 ft., the length 19 ft., and 
they work at a pressure of 1601b. The diameter of the 
screws is 16 ft. 6 in., and at full speed on the mile they 
gave, with 85 revolutions, a mean, on four runs, of over 
18 knots with assisted draught. The highest speed 
attained was 18.65, and the speed contracted for with 
natural draught at sea is 164 knots. The subsidy of 
45,0007. from the Imperial Treasury depends upon 
certain conditions prescribed by the contract of the 
Post Office and the Admiralty with the Canadian 
Pacific Railway Company. The Admiralty requires a 
speed of 17} knots on the measured mile and 16 at sea, 
with power to hire the vessel at 20s. per ton per month, 
or buy it at cost price, less 6 per cent. per annum depre- 
ciation and plus 10 per cent. for compulsory sale. The 
platforms for guns and the extra stiffening are also pre- 
scribed, and have been complied with in the construction. 
The Post Office contract extends for ten years, and pre- 
scribes a monthly service between Halifax or Quebec and 
Hong-Kong, calling at intermediate ports, within 684 
hours in summer and 732 in winter, with penalties of 
500/. for failure to start at the fixed time, and 100/. for 
every twenty-four hours delay. The penalty for late 
arrival is fixed at 100/. for every twelve hours. It is aten 
years’ contract, but can be terminated by the Postmaster- 
General on six months’ notice and the payment of 20,0007. 
The contract, which is dated July 15, 1889, was approved 
by the House of Commons on August 16 following. 
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Compitzep By W. LLOYD WISE. 


GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFIOATIONS 
UNDER THE ACTS 1883—1888. 
The number of views given in the ification Drawings és stated 
ee oe ae ae none are mentioned, the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
ane of the adeartonet th to H. BR LACK, Esq. 
The date of the advertisement of the acceptance of a spe- 
cification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
—— may at any time within two months from the date of 


isement of the acceptance of a complete specification, 
deep of St of opposition to the grant of a 
Patent on any of the mentioned in the Act, 


STEAM ENGINES AND BOILERS. 


14,555. J. Jackson, Liverpool. Self-Contained 
Gas-Fired Steam Generators, [8d. 4 Figs.] September 
16, 1889.—A gas producer A is arranged eccentrically in the shell 
with a combustion chamber below it and the lower tubeplate. 
A downtake pipe E conveys the gases from the gas furnace 
A to the chamber D, heated air being conveyed toa chamber F. 
d| and f! are the narrow apertures in the walls d? and f2, separat- 
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pipe f which causes such impurities as are of greater specific 
gravity to be thrown towards the walls of the collecting vessel a, 
and to settle at the bottom of the same, while the specifically 
lighter oily parts are kept at the middle of the vessel @ above the 
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trumpet mouth /. The purified water, however, will be admitted 





ing the chambers D and F from the combustion » by 
which the gas and heated air are distributed to the combustion 
chamber, the air and gas being caused to meet and become tho- 
roughly mixed. Hare pipes through which the air to support 
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combustion of the gases enters the case G. I are the passages 
between the walle f2 and the case G, which conveys the air from 
the pipes H1! to the chambers F, the air being heated therein. 
The passage and the chamber F are separated by a horizontal 
partition. The walls f2, 71, d?, and d4, and the bottom of the 
chambers C and D, are of firebrick. Kis the steam dome, L and 
L! are the tubeplates, M is the waste gas chamber, N is the funnel, 
and O are the heating tubes. The tubes O are arranged in two 
nests, one on each side of the gas producer A and the gas tube E. 
The combustion chamber C and the waste gas chamber M are dis- 
posed, respectively, directly below and directly above these tubes. 
(Accepted December 17, 1890). 


2740. W.C. Wood, Bolton, and C, Whitaker, Roch- 
dale. Burning Smoke in Steam Boiler Furnaces. 
(8d. 8 Figs.] February 20, 1890.—In each furnace mouth D, 
pipes H lead from the outside to a peer over the fire, through 
which pipes pass the steam pipes [ and the pipes J conveying 
petroleum from the tank G. The pipes I and J are connected near 
the outlet of the steam pipe Ito form a nozzle P to inject a coms 
pound mixture of steam and oil. The pipesI and J are of a re- 
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duced diameter to the air pipes H to allow of a cavity between 
them and the air pipes H for the passage of atmospheric air. 
Steam is conveyed to the steam taps K by the pipes L from the 
boiler, The steam pipes I are connected to the steam taps K, the 
amount. of steam bers regulated by operating the handles M. 
Petroleum is conveyed from the tank G to the taps N by mrt es 
O provided with the taps P to shut off the oil. (Accept 
cember 24, 1890.) 


2887. J. F. A. Schnarrendorf, Hamburg. Feed- 
Water Purifiers. [8d. 4 Figs.) February 22, 1890.—The 
feed water is conducted into a vessel a, which communicates close 
to its bottom through a passage k with a second vessel b, from 
which the water is conducted to the feed pumps. The vessels a, b 
are arranged so that the water may be discharged from the con- 
denser near to the bottom of the vessel a through a pipe ¢ f which 
is bent upright within the latter. The upper end of this pipe / is at 
a higher level than the upper edge of the openings & forming the 
communication between the two vessels. The mouth of this 
conducting pipe f may either be trumpet-shaped only orit may be 
fitted with an internal cone h of corresponding contour and pro- 
vided with a number of helicoidal] blades i occupying the annular 
space between the cone h and the wall of the mouth of the pipe /. 
By these means the water expelled from the condenser receives a 
whirling motion above the level of the mouth of the conducting 
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star 7 through the — k into the collecting vessel b from 
which it flows through a three-way cock g towards the feed pumps. 
(Accepted December 24, 1890). 


4296. F.J. Burrell, Thetford, Norfolk. Compound 
Locomotive Engines. (8d. 5 Figs.) March 19, 1890.— 
Steam is expanded in succession in four double-acting cylinders, 
viz., a high-pressure cylinder 1, a first interm te pressure 
cylinder 2, a second intermediate cylinder 3, and low-pressure 
cylinder 4. The cylinders 1, 4 are arranged between the frames 
below the smokebox, and their pistons la, 4a, are fixed respec- 
tively on piston-rods 5, 6. The cylinders 2, 3 are arranged 
axially in front of the cylinders 1 and 4 respectively, and their 
pistons 2@ and 3a are fixed on extensions of the piston-rods 
5, 6. The cranks are arranged at right angles to each other, and 
inside the framing. The slide valves 9 and 10 are actuated by a 
common valve rod 11, and the slide valves 7 and 8 are also 
actuated by a common valve rod, each valve rod being operated 
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by aseparate set of Joy’s valve gear. Steamis supplied by the 
steam pipe 12 to the valve chest of the cylinder 1, whence after 
acting in one direction upon the piston 1a, it exhausts by a con- 
necting pipe 13 into the valve chest of the cylinder 2, where it is 
so distributed as to act upon the piston 2a in the other direction. 
The exhaust steam passes from the cylinder 2 through an exhaust 
passage 14 into the valve chest 3b, whence it is distributed by 
the valve 9 to act upon the piston 3a, after which it exhausts 
through a connecting-pipe 15 into the valve chest 4b. The exhaust 
steam from the cylinder 3, admitted by the valve 10 into the 
cylinder 4, acts upon the piston 4a, and finally the steam 
escapes from the cylinder 4 through an exhaust passage 16 and 
the usual exhaust pipe 17. (Accepted December 24, 1890). 


17,447. J. Klein, Frankenthal, Germany. Com- 
pound Steam Engines. [6d. 5 Figs.) October 31, 1890.— 
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This invention relates to an improved expansion distributing 
slide valve motion with steam chest filled with steam from the 
boiler for compound engines, which is characterised by the 
arrangement of a distributing slide valve 0 common to two cy- 





tinders A and B arran; in the slide-box of the large cylinder B, 
whereby the inlet and outlet dg pl and p? of the small cy- 
linder A become very long and form thus with the chambers rl 
and r2 steam chests, while the low-pressure cylinder has short 
, 80 that always one chest at the forward stroke of the 

iston in the low-pressure cylinder is filled with steam from the 
iler and then shut off in order to make at the subsequent back- 
ward stroke of the piston its steam filling, and that of the corre- 
pening side of the high-pressure cylinder to expand directly by 
the agency of the slide o into the opened low-pressure cylinder and 


to perform work. (Accepted December 24, 1890). 


17,673. W. Fairweather, Glasgow. (NV. W. Pratt and 
Badcock and Wilcox Company, New York.) Sectional Steam 
Boiler. (8d. 2 Figs.] November 4, 1890.—The steam drums 
communicate through the transverse water pipes 2 and 3 forming 

irders for the structure and through the common steam drums 4. 
e vertical flow pipes 8 form y for and communicate with 
the tubular girders 2 and 3 and the longitudinal distributors 9, to 
which the down flow pipes also communicate and rest upon. The 


distributors 9 lie upon the framing 10 composed of channel beams. 
The headers 11 are suspended from the tubular girders 3 with 
which they communicate by —— The sheaders 13 are sup- 
ported by the transverse distri 


uting pipes 14, communicating 





















































with the distributors 9, and with headers 13 by the uptake tubes 
15. The headers 16 and 17 are connected together by nipples 18 
and are supported by the transverse tubular beam 19 secured to 
the columns 8, and which serves as a waterspace. The headers 
17 are nippled to the pipe 19 supplying water thereto, and the 
pipe also communicates with the water space in the columns 8 
through holes 20. Connecting-boxes 30 form saddles on the sides 
of the drums 1, 1, supporting them by means of the vertical water 
tubes 31, which form the framework of the side walls of the fur- 
naces and are filled in with firebrick 32 between them. The con- 
necting-boxes 30 only communicate with the drum 1 through the 
openings 35, so as to deliver the steam and water near the deliver- 
ing point from tubes 26. (Accepted December 17, 1890). 


18,318, H.W. Morley, Bradford. Steam es. (8d. 
4 Figs.) November 14, 1890.—In Figs. 1 and 2 the admission and 
exhaust valves A, A are operated in the usual manner by levers a, a 
coupled bya rodb. The cylindrical cut-off valves E, E are mounted 
between and parallel to the valves A, A, within valve chambers 
F provided with liners G, and having “gridiron” shaped ports d 
to meet the similarly shaped faces ¢ of the valves. In Fig. 4 the 
admission and exhaust valve A is placed round the stationary 
valve liner G, and the cut-off valve E is fitted inside the liner. 
The valves E, E, are coupled together by the rod J connecting the 
levers K, K on the ends of the spindles L, L of the valves, and 
are opened and closed by a cam on the cam sleeve M moun 
on the shaft N. The shaft N is connected to and driven at the 
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same speed as the main shaft by bevel wheels P, P, connecting it 
to a shaft driven from the main shaft. The shaft N is hollow and 
receives the end of the governor rod S which carries a head free 
to revolve thereon, but confined longitudinally between collars. 
The head has a key projecting through a longitudinal slot in the 
shaft N into an inclined or helical keyway in the sleeve M. The 
rod S from the governor is operated longitudinally in the usual 
manner as the speed of the engine varies, and thereby moving 
the key in the inclined keyway advances or retards the cam 
in relation to the crankshaft, and so regulates the cut-off. The 
cam operates the slide T by engaging antifriction rollers pro- 
jecting therefrom, and the slide T is connected to the rod J by 
the connecting-rod U. (Accepted December 24, 1890). 


ELECTRICAL APPARATUS. 


20,244. J. H. Holmes, Newcastle-on-Tyne. Elec- 
tric Generating ‘Machin for Use in Railway 
Trains. [lld. 3 Figs.] December 17, 1889.—The electromo- 
tive force of the generating dynamo Q is maintained practically 
constant by providing its field magnets L with two distinct ex- 
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citing circuits, one of which is an ordinary shunt circuit, while 
the other is connected to an independent source of current, 
and has also in series with it the armature circuit of a regulating 
dynamo R driven at the same speed, or subject to the same degree 
of speed variation as the generating dynamo, such armature being 
80 coupled with the second exciting circuit of the generating 
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dynamo that its electromotive force acts in opposition to that of 
the independent source of current, so that the greater the — 
of the generating and regulating armatures is, the greater will be 
the opposition of the electromotive force of the regulating arma- 
ture to the electromotive force of the external source of current, 
whereby a corresponding decrease in the action of the second 
circuit will be produced. (Accepted December 24, 1890). 


2080. J. C. Chamber New York. U.S.A. De- 
vices for Unloading, Recharging, and Reloading 
Electric Car Storage Batteries. [lld. 15 Figs.) Feb- 
ruary 8, 1890.—The ‘‘slip” being empty, the operation of the 
distributing carriers 10 is as follows: The upper platforms 12 
being supplied with two entire gangs of charged batteries, and 
the lower platforms being vacant, the carriers are lowered to a 

sitlon which places their lower platforms at the level of the car 

oor. A spent car 2 having been brought to the proper place in 
the slip, its bridges 6 are unlatched and let down upon the carrier 
steps 8, and the spent batteries are run out on to the platforms of 
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the carriers. The bridges 6 being then momentarily lifted, the 
carriers are dropped to position, which brings their upper plat- 
forms level with the car floor, and the bridges are then allowed 
to rest upon the upper steps. The two gangs of charged batteries 
having been then loaded into the car, and the bridges closed and 
locked, the car is again ready forduty. Meanwhile the two gangs 
of spent batteries are run on to a vacant pair of charging benches 
14. For shifting on to these benches hoist 18 is brought into 
requisition, and the carriers are shifted vertically =< the nenees 

b 4 


April 18, 1890.—Petroleum is drawn by the pump B from the tank A, 
and forced into the accumulator C, whence it is supplied under 
uniform pressure through the pipe D and branch pipes D!, D2 to 
the coils Gand H. In the coil H the liquid is heated at starting, 
and is thus converted into gas which escapes from the turned in 
end of the pipe constituting the coil, and by the combustion of 
this gas the coils G and H are maintained at the proper tempera- 
ture for completely converting the whole of the petroleum into 
gas. The gas and air drawn at the pipes G! and K mix, and are 
drawn into the cylinder by the outstroke of the piston, which, on 




















its return stroke, compresses the explosive mixture in the explo- 
sion chamber L, where it is exploded by the action of the igniter, 
which consists of a tube heated by the flame which heats the 
generator, and placed in communication with the explosion 
chamber at the preper moment by a sliding valve worked by the 
engine. The piston then makes an outstroke, and on its return 
expels the pr ts of combustion fresh charge of the com- 
bustible mixture is drawn in by the next outstroke, and the same 
cycle of operations is repeated as the engine continues to work. 
(Accepted December 24, 1890). 


18,645. A. J.Boult, London. (W. S. Sharpneck, Chicago, 
U.S.A.) Gas Engine Governors, [6d. 4 Figs.) November 18, 
1890.—The operation of this governor is as follows: Motion being 
given to the shaft,and the engine remaining at its normal speed, the 
cam C raises the valve M by means of the rods L,I, and arm K, 
which admits gas tothe cylinder. At thesametime the piston E 
is acting to compress air into the cylinders F G, against the piston 
H, which is held in place by the spring ¢ in the rod I, which is so 
arranged as to normally keep the lower end of the rod I in posi- 
tion to be acted on by the cam C. Should, however, the engine 
begin to run too fast the air would be compressed into the 
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cylinders F, G, and the piston H would be forced outwards, thus 
carrying the lower end of rod I and its roller J on one side and 
out of the way of the cam C, so that the latter would not raise the 
valve M and no gas would pass to the cylinder of the engine, 
which of course would then begin to slacken its speed, and when 
it r d its normal speed the piston H and governor rod I 





level is reached, and are then unloaded. (Accepte J 
1890), 

15,084. C. J. V. Depoele, L; Mass., U.S.A. Elec- 
tric Railway Conduits with Tubular Conductors. 
{8d. 11 Figs.) September 24, 1890.—The current is collected 
from the interior of the tubular conductor A by means of a series 
of contact devices C, which, while | yer ages | in position, are 
all normally out of contact, and only rendered active upon 
the passage of the current collecting device moving with 
the vehicle. A series of holes are formed along the tubular 
conductor, and in each hole is secured a spring contact device 
C© comprising an insulating socket B!, which extends into 
the conductor and carries a contact C! secured to a stem 
B, which passes through the socket B', and is provided with 
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a metallic head d. Between the head d and the shoulder 
of the socket, is placed a spring D, which normally sustains the 
stem, head, and contact, so that the contact is well clear of the 
interior surface of the conductor. A collar or pin e connected 
with the stem E, limits the action of the spring D. The heads d 
are normally in the same horizontal plane. A double conductor 
conduit is shown having one conductor arranged on each side so 
that the contacts C form two parallel horizontal lines between 
which moves a double collector comprising vertical shoes F, F! 
thoroughly insulated from each other and provided with separate 
insulated extensions conveyed upward through the blade H, which 
passes through the surface slot I, into connection with the moving 
vehicle. (Accepted December 24, 1890). 


GAS ENGINES. 


5933. J. Dheyne, Schaerbeck, Count de Nydpru 
and F. dela Hault, Brussels. Gas Engines. beh om 
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would return to their usual positions and the cam C would operate 
the valve again. In the modification shown in Fig. 2 the action 
depends on the formation of a partial vacuum in the cylinders 
F, G, which draws the piston H inwards and moves the rod I and 
its roller J clear of the cam C. (Accepted December 24, 1890). 


MISCELLANEOUS, 


20,683. C. J. Ball, London. Ejector Dredger. [8d. 
5 Figs.] December 23, 1889.—This invention has for its object to 
tear up and carry away loose material by means of an induced 
current of water. To effect this a combination of pipes A, B, C, 
— in one casting, is connected on one side B with the jet 

of the pump E, and at the other side C with the delivery pipe 
F of the apparatus ; a third branch A connects it with a suction 





pipe G, which is carried to the material under water to be raised 
or dredged up. The —— pipe is movable forward and back- 
ward in the casting B by means of a double gland, one I on the 
pump delivery, one J on the general delivery, and containing a 
tube D of thin metal with a ring K in its middle. As the material 
is dredged in coming up the suction pipe G, it passes into the 
pipe C, and water from the pump E forces the débris out at the 
top of the same pipe at F. (Accepted December 17, 1890). 

2458. J. Downton, London. Water Motor and 
Sewage Pump. (8d. 1 Fig.) February 14, 189C.—Water 
under pressure is admitted to the slide valve jacket f through the 
pipe u, and thence passesinto the cylinder @ through one of the 





inlet ports c ; the pressure of the water forces down the piston b, 
and during the descent the weight k is moved to a vertical position 
by the lever 7, connected by the rod mm with the crosshead n of 
the piston-rod, and at the end of the stroke the weight & will over- 
balance, and in falling will strike against and move one of the 
upper arms of the quadrant lever g, the lower arm h, which 
engages with the slot 7, will then move the slide valve e and close 
the port c, at the same time opening the port cl, through which 

















the water will then pass, thus raising the piston b again until it 
reaches the end of its upward stroke, when the weight k will be 
caused to overbalance and fallin the opposite direction and strike 
against and move the upper arm of the quadrant lever g, which 
will move the slide valve e in the reverse direction, and restore it 
to its original position. As the piston moves in either direction it 
drives the waste water before it through the exhaust port d. 
(Accepted December 24, 1890). 


13,020. J. L. Thomson and J. J. Unbehend, Syra- 
cuse, N.Y., U.S.A. Rivet Slotting Machines. [1ld. 
20 Figs.) August 19, 1890.—The frame A of this machine supports 
the hopper B, conveyor G, receiver K, die L, plunger P, fork 

, discharge finger, cutter U, and their connec’ actuating 
mechanism. The hopper B consists of a circular frame 1 having 
a removable cover 2 and guideways 3 adjustably mounted on the 
frame head a?. The interior of the frame 1 is provided witha 
bottom bearing for the feeding rivets. Mounted in the frame 1 is 
an agitator provided with notches connected by the lever 
to the spindle, which is rotated by an arm loosely mounted 
on the spindle, and provided with a ratchet dog which engages 
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a friction ratchet also mounted on the spindle. As the agitator 
is rotated the rivets constantly feed by gravity, shank upper- 
most, into the slots, in which they are carried to a discharge- 
way 12, when they feed shank uppermost into the conveyor G. 
The operation of the machine is as follows: The rivets are forced 
into the conveyor by the hopper ; the cut-off feeds a single rivet 
down the discharge end of the conveyor into the receiver; 
the plunger forces the rivet through the receiver into the die ; the 
cutter bifurcates the rivet shank ; the fork elevates the rivet out 
of engagement with the die; and the discharge finger discharges 
the rivet from the fork into a receptacle adjacent to the fork. (Ac- 
cepted December 24, 1890). 


UNITED STATES PATENTS AND PATENT PRAOTIOR. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the opm time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of Eneurmsrine, 36 and 36, Bedford. 





InpIA-RuBBER.—There are upwards of 900,000 square 
miles in South America on which india-rubber flourishes. 
On the banks of the Amazon there are 25,000 square 
miles, and in the valley of the Orinoco there is another 
vast tract which grows rubber, scarcely distinguishable 
from fine Para. 





Tue United States Navy.—Additional docks will have 
to be provided for the United States Navy. Since cer- 
tain new line-of-battle ships were commenced the 
conclusion has been arrived at that there is not a dock on 
the Atlantic coast into which they can be taken. The 
American Government has expended in the last few years 
300,000. for new timber dry docks at the navy yards at 
Brooklyn, Norfolk, and League Island, and it has a 
received pro s for another such dock at Port Royal. 
Not one of these is of adequate size as regards width and 
depth, and it is probable that another dry dock will be 
built at the Brooklyn Navy Yard at an early date. 
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THE ELECTRIC MAINS OF PARIS. 
(Continued from page 120.) 
Tue CompaGNIE PARisIENNE DE L’AIR 
ComprimE—concluded. 

Tue Popp Company, like the other conces- 
sionaires, did not succeed in obtaining from the 
Municipal Administration the authority to form 
trenches across the streets, or rather it has had 
permission to do so only in exceptional cases, and 
where the streets in question were very narrow. 
In almost every instance it has been necessary to 
make the crossing by means of tunnels, the depth 
of which depended on the levels of such obstacles as 
sewers, gas, and water mains, &c., underneath 
which they were compelled to pass. Where these 
tunnels occur, the conductors, in leaving the cast- 
iron channels in the trenches, are dropped verti- 
cally down shafts, then led horizontally through the 
tunnels, and then up similar shafts on the other 
side ; these tunnels are high and wide enough to 
allow workmen to pass through them. Some of 
them are driven at a depth of over 30 ft. below the 
surface, but for the most part they are from 6 ft. 
to 16 ft. under the street level. Each of the series 
of conductors brought into the vertical shaft is 
secured to the brickwork of the sides, the positive 
cables on one side, and the negative on the other ; 
theyare laid in the tunnels so as to be distinctly sepa- 
rate, andare brought up the shaft on the other side in 
the same manner. Wooden clips built into the brick- 
work are used to secure them in place ; these clips 
are provided with from three to fifteen holes, so that 
the number of conductors may be increased from 
time to time, as may be required. The arrange- 
ment we have described will be readily understood 
by diagrams Figs. 10, 11, and 12, which represent 
the gallery A and the vertical shafts BB. The 
gallery is driven below the ground at a depth suf- 
ficient to clear the mass C, which contains the 
sewers, water and gas mains, &c. The shafts are 
closed at the top by square cast-iron plates ; the 
channel D is supposed to contain six conductors, 
two in a row and three rows superposed ; the 
wooden brackets carrying the cables project slightly, 
the conductors being kept clear of the sides ; these 
brackets are shown at M N. According to their 
special type, these brackets are made to hold 
from three to sixteen conductors; they are 
formed of two flat pieces of oak thoroughly paraf- 
fined, and scored with semicircular grooves so that 
when placed together, circular spaces 37 millimetres 
in diameter are formed ; each of these spaces re- 
ceives a cable which is tightly held in place when 
the two pieces of wood forming the bracket are 
bolted together. By this arrangement the con- 
ductors are all kept securely in position and cannot 
shift unless indeed the covering that protects them 
is slipped off. 

The mode of laying bare cables is very different 
to that we have just described ; they are always 
placed in cast-iron channels whether they are 
alone or combined with the charging conductors. In 
the former case, a continuous bearing of paraflined 
pine boards is placed in the bottom of the channel, 
and on this the conductors are laid ; upon this 
continuous bearing, at intervals of 3 ft. or 6 ft., 
pieces of oak of the same section as the channel are 
bolted. These pieces are formed each of two parts 
which regulate the positions of the cables ; they are 
bolted together by screws. As the cable is unpro- 
tected, and loss of current may take place at the 
points of support, it is passed through porcelain 
insulators. When the subscribers’ mains are 
placed in the channels containing the charging con- 
ductors, these latter rest at the bottom on the 
paraftined wooden supports first described, the 
service conductors being placed above. The in- 
sulators are of four types, those for conductors 
of from 100 to 125 square millimetres in section, 
and those for 200, 300, and 400 square millimetres. 

At intervals of about 100 ft. square openings are 
made in the pavement connecting directly by means 
of shafts with the channels; this arrangement, of 
course, is necessary for inspection, and it is also 
introduced in all such places where the system of 
channels forms an angle, it being undesirable to 
bend the conductors except where absolutely neces- 
sary. These small inspection shafts terminate at 
the bottom in a sumph, and they are closed on the 
level of the street by a cast-iron plate covered with 
asphalte. Figs. 13 to 15 are views showing the 
arrangement of the inspection pits, their junction 
with the channels and the mode in which the 
cables are carried; the insulators are similar to 





those used for supporting the bare cables in the 
channels. The method of taking the cables across 
these shafts varies according to whether they are 
uncovered or insulated. In the former case 
the conductors pass from the channels and are 
turned round against the sides of the shaft; 
they are kept in position by the wooden brackets 
we have already described, and are also supported 
by a crossbeam that extends from one side of the 
shaft to the other, and on which is placed a second 
timber with recesses to receive the cables. The 
manner in which the service conductors are led 
from the mains to the houses of the subscribers, 
remains to be described. As has already been said, 
the distributing cables are placed in the upper part 
of the cast-iron channels laid in the street. To 
lead off the current into a house, it is necessary 
to make a branch in the canalisation, and the pro- 
blem of arranging such junctions satisfactorily is 
one of the most difficult matters in the whole work; 
the junctions are inclosed in cast-iron chambers 
known as subscribers’ boxes. At the point where 
it is desired to fix such a box, the cover of the 
channel is removed and the receptacle is laid in its 
place ; the box is made in two pieces, the lower of 
whieh is slipped underneath the cable, when the 
junction is going to be made ; the other is placed 
upon it, and the two are bolted together through 
the flanges, packing being inserted to make the 
tight joint. As an additional precaution, the cables 
are enveloped in a sheet of rubber, and the service 
conductor is led into the box through a stufting-box 
and packed gland. Both main and service lead are 
stripped of their insulation for a short length, and 
are then connected by a copper joint that insures 
complete continuity of the current. Figs. 16 and 
17 illustrate a subscriber’s box, the cover of which 
is removed ; M and N are the mains, stripped as 
shown at m and n ; P and Q are the service leads, 
stripped at p and gq. The connection between the 
cables is made by the piece shown in Fig. 17 ; it 
consists of a double junction of copper bolted 
tightly together, so as to make perfect contact 
between itself and the cables. Fig. 18 shows the 











stuffing-box through which the lead is passed. In 
this figure A is the side of the box, B a conical plug 
of rubber, and C a compressing disc bolted to the 
flange on the box. 

Figs. 19 and 20 show the way in which bare 
cables are laid by themselves in a channel ; in these 
figures, a is the channel, a! its cover, b the pine 
lining, cc the two cables, d the porcelain insulators, 
e the wooden packing blocks held by the screw f. 
Fig. 21 shows an arrangement where two bare 
cables are combined with four insulated mains ; 
Figs. 22 and 23 illustrate the porcelain insulators 
employed ; the following are the dimensions of the 
four types : 


AB. CD. EF. GH. JK. 
in. in. in. in. in. 
1. For cables 100 to 125 mm. 2.21 1.58 63 3.381 .28 
2, i 200 mm, 2.36 1.73 .79 3.47 .28 
sg. ss 300 ,, 2.56 1.93 .98 3.31 .28 
4, ” a 2.76 2.18 #4118 3.31 .28 


Figs, 24, 25, and 26, are views of another type 
of subscribers’ junction box ; in these figures, « is 
the cast-iron box, b the copper junction piece con- 
necting the main ¢ with the service lead g ; h isthe 
cast-iron channel, and f, Fig. 26, is the wooden 
channel containing the conductor, and described in 
our last article. 

Such, briefly described, is the system adopted by 
the Compagnie Parisienne de l’Air Comprimé. The 
plan has been worked out in all its details by 
M. Solignac, chief engineer of the company, and 
carried into execution by MM. Gibault and Lazare 
Weiller. Both the bare and the insulated cables 
were supplied by the last-named gentleman. The 


cores were insulated by the Société Générale des 
Telephones, and by the India-Rubber and Gutta- 
Percha Company, of Silvertown, and MM. Persan 
Beaumont. 


THe Prace Crichy Company. 


The Société du Secteur de la Place Clichy has 
established its central station in the Batignolles 
district at the corner of the Rue des Dames and 
the Rue des Batignolles. This society has made 
use of the matériel which was furnished by the 
Société Alsacienne de Constructions Mécaniques, 
whose works are at Belfort; the cables were also 
manufactured by the same company ; they are in- 
sulated in all cases, and are of the Siemens type. 
The general characteristics of the system of canali- 
sation in this sector differ very widely from those 
of all the other companies who are concessionaires 
for the electric lighting of Paris, especially in the 
fact that the cables are all laid in the ground 
without being protected by a channel or other 
inclosure ; they are simply placed in a trench which 
is then filled up, and the surface made good. The 
conductors are formed of a copper core of high con- 
ductivity, which is then covered with an insulating 
envelope, then by lead sheeting, afterwards by a 
jute covering, and finally by a spirally coiled iron 
wire with a jute casing over all. The core is com- 
posed for those parts of the sector requiring a 
cross-section of less than 30 millimetres, by a single 
copper wire ; for heavier sections it is built up in the 
ordinary manner of a number of wires. In this 
latter case one of these wires may be insulated from 
the other, and as such a wire is, with its insulation, 
of the same diameter as those adjoining, the section 
of copper used for this purpose being reduced in a 
certain proportion, it serves as a control wire, to 
measure from the central station for example, the 
tension existing at the end of the cable. It may 
also be used to measure the degree of insulation in 
the cable itself. The insulating envelope consists 
either of a cotton wrapping or of jute bands rolled 
around the copper core ; this envelope is thoroughly 
dried by heat in a vacuum, and is afterwards impreg- 
nated with a non-conducting material that gives 
the envelope an insulating capacity, superior, so it 
is aftirmed by the owners of the process, to that of 
rubber, gutta-percha, or other similar substances 
generally employed. The thickness of the insu- 
lating envelopes varies with the strength of the 
current which the conductor is designed to trans- 
mit ; those intended for ordinary electric lighting 
installations are generally constructed for a maxi- 
mum current of 2500 volts. The leaden sheath is 
applied at the moment when the cable, still in 
course of manufacture, is led out of the vat where 
it has been impregnated with the insulating mate- 
rial ; the lead is put on by means of a very power- 
ful hydraulic press, and this covering must be com- 
pletely homogeneous, compact and free from flaws, 
so that it can be laid without danger in any desired 
position. After the sheath has been applied the 
cables are placed for several hours in a tank filled 
with water, and during this time it is subjected 
to very careful measurements in order to prove the 
absolute reliability of the insulation. It should be 
added that the thickness of the covering varies 
from three to five millimetres, according to the 
service for which the cable is intended. The nature 
and proportions of the exterior covering depend 
chiefly on the conditions under which the cable 
is laid, and the following varieties are regularly 
manufactured. 

1. Conductors C B (with leaden envelope), in 
which the sheath has no external covering. 

2. Conductors C A (with leaden sheath and pro- 
tected with asphalte), in which the lead is covered 
by a wrapping of asphalted jute. 

3. Conductors C B A (with leaden covering pro- 
tected with iron), in which the jute wrapping is 
enveloped with two coverings of iron strips rolled 
spirally and both in the same direction, the joints 
of the inner wrapping being protected by the outer 
one. In this type the iron sheathing is usually 
inclosed in an outer covering of asphalted jute. 

4. Conductors C E A, in which the outer covering 
just referred to is replaced by iron wire. 

The type C B may be employed wherever the 
conducter is not exposed to any chemical or mecha- 
nical action which might be prejudicial to the 
physical character or the comparatively slight 
resistance of the lead. The type C A is adopted 
where chemical action is feared, but where the 
conductor is not exposed to any serious strains or 





shock. Thetype C B A is intended to resist both 
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these destructive actions, which may be encoun-' Constructed in this manner, the cables, protected | placed. Sometimes, too, the additional precaution 
tered when the conductors are laid beneath the by their double envelope of lead and iron are effec- | is taken of laying the conductors on a bed of sand 
roads or pavements of a city. Lastly, the type tively guarded against all external deterioration, | or gravel. : 

C E A is especially adapted for those situations and they can be laid in the streets without any| No type of cable can be placed so rapidly as this, 
where a greater amount of pliability is required further protection. The precaution, however, is the only delay involved being—except at the joints 
than can be obtained with conductors protected by | taken of putting guards above the conductor to:—that necessary for opening and closing the 
the iron ribbons. Allof these cables can be made , warn the workmen afterwards engaged in laying | trenches, which are generally from 20 in. to 24 in. 
concentric, with two or several conductors separated , or taking up gas or water mains, &c., of their pre- deep. All connections and junctions at the distri- 
by insulating material, and they may be furnished sence, so that they should not be injured by their buting boxes, &c., aremade with the greatest possible 
with a control wire. They are currently manufac- tools. This guard usually consists of a strip of care to avoid moisture getting into the conductors ; 
factured of cross-sections ranging from 1 to 1000 coarse gauze made of galvanised iron wire, laid work of this kind is done under the shelter of a 


square millimetres, ‘across the trench in which the conductors are | waterproof tent. 
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As it is absolutely essential that the insulation of | 


such iead-covered conductors should be perfect, not 
only so far as the envelope is concerned, but also 
at the ends and at all joints and branches, a num- 
ber of special devices are employed to insure this 
result. The chief of these are: (a) End-pro- 
tecting pieces; (b) sleeves for unions and for 




































































branches ; (c) distributing and circuit-closing boxes. | tightly to the insulation of the cable at C by means 


|The end protecting pieces for the lighter and | of galvanised iron wire. For those cables in which 


more pliable cables, are made on four different ‘the core is formed of a series of wires, the piece F 


models, as follows: That shown in Fig. 27 is em- | (see Fig. 28) is used; it is made of bronze or brass 
ployed for the very light sections in which the | galvanised and is drilled with a hole of the same dia- 
copper conductor is composed of a single strand. | meter as the core; it is fitted also with several 
It consists of a simple rubber tube B fastened ‘screws, the ends of which are pointed. By means 
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of these screws the strands of the conductor can be 
rapidly opened out and a perfect contact made with 
the piece F, which also carries at the end the screw 
K, and the whole is covered with a rubber sleeve 
long enough to pass well over the jute envelope of 
the conductor to which it is bound by galvanised 
iron wire in the way already described. For cables 
made with an insulated wire, serving as a control 
conductor, the type shown in Fig. 29 is employed. 
The piece F is made somewhat longer and is pro- 
vided with a stopper H' of ebonite ; in this stopper 
is formed a horizontal opening to which the insu- 
lated wire F is led through the passage in the piece 
F. Ascrew S in the ebonite makes contact with 
the stripped part of the control wire and serves as 
a terminal for this conductor. The layers of insu- 
lation are stripped at J, B, and J', and the whole 
joint is made good with a rubber tube fastened 
with a lapping of wire. Fig. 30 shows another 
method of protecting and leading off the control wire. 

Sleeves are used to insure a good contact between 
two cables in such a way that the contact itself, as 
well as the insulation, may be perfectly protected 
from humidity. Such unions are made in one way 
by galvanised brass jaws gripping the conductors 
and inclosed in cast-iron boxes made in two parts 
and bolted together, the internal space being filled 
with asphalte. Junction sleeves are employed to 
make a connection between the ends of two con- 
ductors placed end to end ; branch sleeves are also 
employed for making connections between conduc- 
tors at right angles to each other. Figs. 33 and 34 
illustrate such a junction between large cables and 
between control wires ; the union is made more per- 
fect by means of a cast-iron casting in which grooves 
are provided for tarred hemp packing, so that the 
conductors are practically quite protected from the 
action of the air and moisture. These sleeves differ 
only in their dimensions according to the size of the 
conductors, 

There are a certain number of junctions on large 
electrical circuits, such as we are considering, which 
must be made so as to give facilities for testing, 
and for making or re-making contacts easily ; there 
are, besides, certain points on a system, where it 
may be necessary from time to time to add addi- 
tional lines connected with those already laid. 
Again it is desirable to provide places on the system 
where circuit-closing appliances can be introduced 
in order to cut out any defective lengths that may 
interfere with the proper working of the whole 
réseau, till they can be repaired. It is with these 
different objects that the so-called ‘‘ distributing 
boxes ” are introduced at various points of the lines, 
as wellas the circuit-closing boxes. The former 
consist of a cast-iron box, provided with a close- 
fitting cover, in which the bronze junction pieces 
are placed ; in the sides of the box, holes are made, 
equal in number to that of the cables which are 
brought together within it. When these cables are 
of very large section, there is placed at each hole a 
cast-iron sleeve (see Fig. 31) into which the cable 
A passes, protected by an end piece, such as we 
have already described, and which extends into the 
interior of the box ; the space between the cable 
and the sides of the box is filled with melted asphalte 
poured in through the opening g left in the top of 
the box. To complete the joint the two conductors 
are connected by a plate of red copper, when the 
joint is to be permanent ; when it is to serve as a 
circuit-closer, that is in case of an accident on 
the line, a lead connecting plate of a fixed section 
is employed. The joints are made as shown at 
i, f, f’. Fig. 32 represents a distributing box for a 
system of two conductors, but adapted to receive 
sixteen conductors of a maximum section of 1000 
square millimetres ; the copper strip connections 
are shown at B, E, and K; the sleeves St, &c., 
are of the same character as those already described. 
Figs. 35 to 37 show a box of the same character but 
intended for a system of five conductors ; in this 
system of distribution the sect:ons are usually very 
much reduced and a sleeve of special construction 
is employed for each group of five conductors, so 
that a box for twenty conductors would only have 
four sleeves; when these boxes are intended to 
receive auxiliary conductors (see Figs. 38 to 40) 
two special sleeves are also provided ; the section 
of these conductors is often very considerable. It 
is sometimes convenient to be able to close the 
current from a subscriber without entering his pre- 
mises, as for example in the event of fire, or mis- 
use of current ; for this purpose a special cut-out 
box is employed. 

(Zo be contin ved.) 





MODERN FRENCH ARTILLERY. 
No. LIV. 
Horcukiss Revotvinc Cannon—continued. 

THe ammunition supplied to the Hotchkiss revolv- 
ing cannon is of three kinds: Cast iron shell, steel 
shell, and case shot, illustrated by Figs. 559, 560, 
and 561. The two former have the same general 
appearance and are of the cylindrical ogival type ; 
the point of the steel shell (Fig. 559) is sharply 
pointed, and the fuze is inserted in the base ; the 
cast-iron shell has a percussion fuze fitted to the 
front end, which is truncated to form a seat. A 
number of grooves are cut around the body of the 
projectile, as shown, and over this is forced a sheet- 
brass belt. When the gun is fired this belt is forced 
into the grooves, and at the same time is compelled 
to take the rifling, the grooves affurding space for 
the flow of the metal. Both classes of shell are 
shaped with great care and turned true ; those of 
steel are tempered. The case shot consists of a 
shell of thin brass filled with lead balls, the inter- 
vening space being filled with sawdust. Percussion 
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fuzes only are used, and are quite similar to those 
for the rapid-firing projectile, except that the com- 
bination time and percussion fuze is peculiar to 
the latter. The base of the steel shell is closed 
with a steel screw plug which contains the fuze. 
With regard to the fighting properties of the 
revolver cannon, it happens that the experience 
gained in actual warfare, which is worth far more 
than that obtained on trial grounds, is confined to the 
37-millimetre calibre ; the information is, however, 
thoroughly reliable, and was gathered in different 
parts of the world—at Tunis, Tonquin, China, and 
Peru, and under very varying conditions. Referring 
to the bombardment of Sfax in the Tunisian cam- 
paign, it is reported ‘‘that the revolving cannon 
were used by the gunboats anchored at about 2500 
yards from shore, and by small boats and steam 
launches that were employed in the attack and 
landing ; this cannon was extensively used, and its 
effect has been marvellous. All the boats and 
launches were armed with Hotchkiss guns placed 
in their bows. The fire of these pieces swept and 
cleared the shore of the enemy, and largely con- 
tributed to the capture of the shore batteries and 
that of the batteries forming the angles of the town. 
In the attack on the batteries the fire of the Hotch- 
kiss was directed against the embrasures, and the 
projectiles passing in and which struck the oblique 
cheeks of the embrasures were seen bursting in the 
interior of the batteries and completely prevented 
the enemy from working their guns. The distances 
of the fire from the boats varied from 500 to 1500 
metres, owing to the irregularity of the line of 





boats.” Of the fighting during the Chinese cam- 
paign, two United States officers reported of the 
37-millimetre revolving gun in reference to the 
fighting on the Min River, as follows : 

‘* Aside from the detail of the forces engaged on 
both sides, and the skill of the naval bombardments, 
which give us no new information, there is one 
point which deserves special consideration. 

‘‘The result of the fight turned in favour of the 
French fleet on account of its armament of revolving 
cannon and the superiority of its torpedo service. 
The power of the revolving cannon, their inesti- 
mable value in naval engagements’, and the im- 
portance of a well-organised torpedo service, were 
plainly visible to all naval people. 

‘*A shower of shell fired by the Hotchkiss 
revolving cannon from the tops of the French 
vessels swept the enemy down like grass under the 
scythe. Reliefs could not get on deck fast enough 
to fill the gaps in the ranks of the Chinese gunners. 
The little shells pierced the rails and bulwarks of 
the vessels, and their explosion spread death in all 
directions. The torrents of fire shed on the Chinese 
vessels were so murderous that it is safe to estimate 
that 80 men out of every 100 manning the Chinese 
squadron were killed.” 

Much the same story is told by the correspondent 
of the Army and Navy Gazette in describing the 
blockade of Callao by the Chilian fleet. 

‘At daylight on December 6, three Chilian tor- 
pedo boats, a 21-knot Yarrow, a 15-knot American, 
and a small 10 or 12-knot Thornycroft boat, armed 
with spar torpedoes and Hotchkiss guns, met a 
large Peruvian decked gun-vessel, carrying two guns 
and about twenty or thirty men, two miles from the 
docks. 

‘*A running fight ensued, the Peruvians retreating 
under the protection of the batteries, losing several 
men. The Chilians had now to retire in their turn, 
and before the Yarrow could reach the shelter of 
the Island of San Lorenzo, she filled and sank, 
losing several men. She has since been raised. 
Not much damage was done on either side, but the 
noticeable part was the behaviour of the Hotchkiss 
guns, in comparison with the 20-pounders of the 
Peruvian boat. The Hotchkiss fired, as nearly as 
one could calculate, about 20 dangerous little shell, 
over 1 lb. weight, every minute, with the accuracy 
and ease apparently of a rifle. On the other hand, 
the Peruvian boat’s guns were seldom discharged 
oftener than once in two minutes, and then 
evidently with a wild aim, the crew being several 
times driven from their guns by the Hotchkiss fire. 
Again, only the Peruvian stern gun could be fired 
when retreating, while the Hotchkiss hed an all- 
round fire. The total weight of projectiles fired 
by the Hotchkiss was probably double the expen- 
diture of the Peruvians, gun for gun; and if the 
Chilians could have prevented the gun-vessel from 
reaching the protection of the shore batteries, they 
would probably have taken her, by simply clearing 
her deck of men. The Yarrow boat was, it is said, 
struck by a shot from the shore.” 

The foregoing quotations tell the story the 
Hotchkiss revolving gun has played in warfare, and 
fully establishes its character, far more completely 
than official tests coulddo. Nevertheless the latter 
are all important as indicating the various ballis- 
tical characteristics of the weapon, and we shall 
briefly place on record a summary of the more im- 
portant ones. Table LX XXIV. is a firing table 
for the 37-millimetre gun, compiled from experi- 
ments conducted by the French authorities at 
Gavre, and from the same source is Table LXXXV., 
giving the penetrating power of the gun: 


Taste LXXXV.—Penetrating Power of Cast-Iron Pro- 
__jectiles Fired from the 37-Millimetre Revolving Gun. 
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; | e | Range for 
Target. — pm Complete Remarks. 

| arget.| Penetration. | 

in. deg. yards. | 
0 3280 Shell bursts on 
Steel plate .. } { 20 3060 iercing plates of 
30 2620 4 in. and ,in., 
0 545 | or oak timber 4 in. 
- ‘ vs { 20 437 | and 11} in., scat- 
30 273 —. fragments 
. 0 4375 behin target. 
Oak timbers..| ‘ { 30 4155 Pierces plate }} in. 
| eI 0 875 at Odeg.; Zin. at 
» + |{ so 437 20 deg., and {3 in, 

| at 30 deg. 
- of 38 90 |Atthe muzzle Thickness of oak 
te | 153 30 ee required to stop 
| | shell at muzzle 
| 27} in. 








Like the actual experiences the test trials are all 
of them old, but are none the less interesting on 
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TABLE LXXXIV.—Finine Taste ror 37-Mituimetre HorcuKkiss Revolving CANNON, COMPUTED FROM 
THE **GAVRE” TABLE. 


Distance between sights 
Angle of jump .. . 
Charge .. sa re 
Mean weight of projectile 
Initial velocity .. sa 


Shell, 


33.34 in. 
4in. 
2.8 02, 


1 1b. 
13.19 ft. sec. 





























ae | 
| | } | Mean Deviation. Dangerous |Highest 
Range, | Ielina- Drift, | Timeof | Angle of | Final | Marks on | Drift ___________| Space for |Point of 
Be. | tion. rit. | Flight, Fall. Velocity. Sight Bar. Marks. | Target 5} ft.) Trajec- 
| | Range. | Drift. | Height.) High. tory. 
yards, | d. m. yards sec. dm | ft in. in. — yards | yards | yards yards ft. 
100 | 0 06 0.01 0.2 @ EL 1234 0.058 0.003 22.3 0.06 0.07 Total 
200 0 17 0.04 0.4 0 24 1161 0.164 0.007 | 21.3 0.12 0.14 range 
3000 0 29 0.09 0.6 0 38 1091 0.281 0.010 | 20.5 0,19 0.22 217 
400 0 42 0.16 10 | O 52 1037 0.406 0.014 19.8 0.25 0.30 150 
500 0 56 0.27 te} 1 @ 987 0.543 0.018 19.1 0.32 0.39 113 14 
600 1 10 0 43 1.7 1 28 944 0.67: 0.023 18.5 0.42 0.49 90 
700 1 25 0.64 2.0 1 49 906 0.824 0.027 180 0.50 0.57 74 
800 1 42 0 87 24 2 12 874 0.989 0.032 17.5 0.55 0.65 68 
900 1 59 1.2 2.7 2 37 843 1,154 0.037 17.1 0.63 0.79 53 
1000 2 16 1.6 3.1 3 05 819 1.319 0.042 16.7 0.70 0.90 46 | 67 
1100 2 35 2.0 3.4 3 35 796 1,504 0.054 16.5 0.79 1.02 40 
1200 2 55 2.5 3.8 4 07 775 1.698 0.067 16.3 0.89 1.1 36 
1300 3 16 3.2 4.2 4 42 758 1,902 0.079 16.0 0.99 1.3 32 | 
1400 3 38 3.9 4.5 5 20 741 2.116 0 092 16.0 1.05 1.4 29 } 
1500 4 00 4.7 4.9 5 59 726 2.331 0.104 | 15.9 11 1.5 26 | 184 
1600 4 24 5.7 5.4 6 30 7il 2.565 0.120 15.9 1.3 1.7 | 
1700 4 49 6.7 5.8 7 13 695 2.808 0.136 159 1.4 1.9 
7800 | 5 15 7.9 6.2 7 56 682 3.063 0.152 15.9 1.6 2.1 
1900 5 42 9.4 6.7 8 31 670 3.334 0.168 16.1 1.6 2.4 
2000 6 10 11.0 71 9 14 659 3.601 9.184 16.5 pe 2.7 387 
2100 6 39 12.7 7.6 10 00 650 3.877 0.207 16.9 1.8 3.0 
2200 7 09 14.7 8.0 10 48 641 4.181 0.229 17.2 2.0 3.3 
2300 7 40 16.8 8.5 11 39 632 4,487 0.252 17.6 2.2 3.6 | 
2400 | 8 12 19.3 9.0 12 31 623 4,804 0.274 18.1 2.4 4.0 
2500 | 8 46 22.0 9.5 13 24 613 5.140 0 297 18.7 2.5 4.6 | 701 
































TABLE LXXXVI.—Summary or TRIALS WITH THE 37-MILLIMETRE REVOLVING CANNON. 
























































aoe P 3 8 
ao o oa om “ee pi a 
ee 
2 o\3s 
Locality and Conditions 333.:| 3 ge & ne | os = 2 —— 
of Test. Ga eb ee & o = . |3s3/30) & |e. ite li 
weve] 22 | $8 | 32 | 8/88] gs | BS 
anes 26 25 Ok Sam | 50 3 om 
< a a B A I 
deg. yards m. 8. 

Revel, Russia. Gun mounted 870 650 1 00; 16 16 First Series.—The gun was fired 
on the gunboat Strelok. The 650 435 1 00; 18 18 during 1 minute in each cable’s 
target was a model of a torpedo 435 0 2 00; 30 15 length of a continuous run from 
boat 71 ft. long by 4 ft. high. 90 1100 870 0 45| 10 54 | 8 40.9 |., 4 cables to 0. 

Speed, 3 knots. 870 650 | 0 43} 10 14 “ |Second Series.—Continuous fire, 
650 435 0 40; 10 15 from 5 cables to 0, with a reco 
435 220 0 34/ 10 | 18 foreach cable. The number of 
220 0 0 65} 28 | 26 hits and . cent. were only 
| ascertained for the entire firing 
| done. 

Trongsund, Russia. Gun moun- 90 1100 220 2 00/ 57 23 | 28.5 | 40 |The day was bad for firing, it being 
ted on the torpedo boat Piskar. 90 1100 435 1 30} 37 ll | 24 30 a dead calm, so as to cause 
The target was the torpedo boat 90 1100 220 2 00; 44 17 | 22 36 the smoke to interfere. The 
Verona (Bopoha). Speed, 12 35 1100 220 2 00} 54 4 | 27 7 gunner had to wash his eyes 
knots. 35 1100 220 2 00} 53 15 ; 26.5 | 28 after each run. 

Copenhagen, Denmark. Gun 45 1050 170 3 00; 60 17 | 20 28.8 |The sea was quite rough for all 
mounted on the gunboat Falster. 0 1220 170 3 25) 45 30 | 13.2 | 66.7 | trials. The third test was a run 
The target was a model of ator-| +45 { past the boat. The fourth and 
pedo boat 55 ft, long by 4 ft. high. to } 1360 1360 6 15| 76 15 | 12.2 | 19.7 | fifth tests were at night by the 
Speed, 9 knots, —45 | electric light. 

0 810 136 2 10 30 9 | 13.8 | 30.0 
45 1050 270 2 29) 46 9 | 18.5 | 19.6 

Helder, Holland. Gun mounted 30 870 0 2 30| 46 28 '184/61 /The gun was fired by a lieutenant 
on the ironclad Guinea. The} 45 1150 540 1 30; 20 | 12 | 18.3 | 60 who had not had practice except 
target was a model of a torpedo 90 1150 0 3 15) 53 4l | 16.3 | 77 a series fired just before at a 
boat 71 ft. long by 4 ft. Speed fixed target. 
from 10 to 12 knots. 


























that account. Table LXXXVI. summarises the 
most important of them so far as rapidity and 
accuracy are concerned, thus supplementing the 
trials at Givre for penetration. 

The summary of the speed of firing and accuracy 
of aim are contained in the following Table : 


TasLtE LXXXVII.—Rate of Firing and Percentage of 

















Hits with 37-Millimetre Gun at Different Trials. 
Trials. | Rate per Minute. | Per Cent. of Hits. 
Revel .. oe 15.6 40.9 
Trongound 25.6 33.5 
Copenhagen .. 15.5 32.9 
Helder... oe 16.0 
Portsmouth .. 15.0 45.7 
Average .. 17.5 38.2 








THE HOELLENTHAL RACK RAILWAY. 
(Continued from page 141.) 

Locomotives.—The locomotives are built to run 
over the whole line rack and adhesion sections. 
They are, as far as the adhesion engine is concerned, 
of the ordinary German six-coupled outside cylinder 
tank locomotive type ; as can be seen from the per- 
spective view, Fig. 18, which we give on page 154, 
and which is engraved from a photograph supplied 
by the builders, the Maschinenbau - Gesellschaft 
Carlsruhe. The rack gear is quite separate and 





distinct, having cylinders between the frames, and 
the whole arrangement is clearly shown by Figs. 19 
to 22 forming our two-page engraving this week, 
and Figs. 23 and 24 on page 155. 

The principal dimensions of the locomotive are : 


mm. sin. 
Diameter of adhesion cylinders 356 =14.02 
Stroke od a pot 550 =21.66 
Diameter of rack p eye 315 =12.40 
Stroke ms ie om 500 =19.69 
Number of coupled axles... 3 
Diameter of wheels on tread 1080 =42.5 
Number of rack pinions 2 
ad teeth in pinion ... 19 
Pitch of teeth ps ee 100 = 3.94 
Diameter of pitch circle ; as 604.8 =23.81 
Distance from centre to centre of 
pinion shafts w pee tag 1250 =49.1 
Total length of motion lever be- 
tween crosshead (rack engine) and 
crank ends ... <a aaa ait 920 =36.22 
From fulcrum to crosshead end of 
lever ... ens Sut ia a 560 =22.05 
From fulcrum to crank end of lever 360 =14.17 


10 atmos. =147 lb. 
6.6sq. m.=71 sq. ft. 


Steam pressure a saa 
Heating surface of firebox ... 


‘a es tubes «os MO sg Oe C 

v0 ;, total .. 84.6 5, =910.6,, 

Grate area... i es we EOS gp @ EA, 
Centre of leading to centre of crank 

axle ... ai nes eas .. 2130mm.= 83.8 in. 
Centre of crank to centre of trailing 

axle ... a3 ‘ss ~~ «ws S000 ., = ORO 

Total wheel base... ad oe 3000 ,, =137.8 ,, 


Length of engine over buffer beams 7680 mm. =302.4 in. 


“a ie buffers 8980 ,, =3653.6 ,, 
Capacity of water tank 870 gals, 
ae coal bunkers 1.5 tons 
Weight of engine empty _... oe MS. 
a aa in working order 42.4 ,, 


The engine is able to take a train of 100 tons, 
exclusive of its own weight, up an incline of 1 in 40, 
on a curve of 240 m. radius at a speed of 20 km. 
per hour, and on the rack section incline of 1 in 18.8 
at a speed of 10 km. per hour ; in the latter case 
with both rack and adhesion cylinders working. 
The adhesion cylinders, motion work, and valve 
gear (Allan’s) are of the ordinary type and are 
placed outside the frames. The rack cylinders are 
between the frames. The pinion gearing is fitted 
in a special frame quite independent of the main 
frames. This frame is carried direct on the coupled 
axles without the intervention of any springs, as 
the pinion must always remain at a fixed height 
from the rail. The motion of the crosshead is 
transmitted to the pinion shaft by means of a lever 
with unequal—560 mm. and 360 mm.—arms. The 
longer arm is connected to the crosshead and natu- 
rally makes the engine more powerful, as the piston 
speed is higher than it would be with a direct con- 
nection in the ordinary way. The two pinion shafts 
are coupled together. The teeth of the pinion are 
made strong enough for one tooth to bear the 

ressure caused by the whole weight of the train. 
his can only happen when the engine is entering 
the rack, and the coupled wheels, owing to frost, 
snow, &c., are slipping. It is, however, possible 
that when the engine is on the rack section and 
the wheels are slipping, that an abnormal strain 
may be thrown on the tooth that happens to be 
fully in contact with the rack, although the whole 
pressure could not come upon it; as when one 
tooth of one pinion is in this condition, two teeth 
of the other pinion are in working contact with 
the rack, though not in the best position. The 
slipping of the coupled wheels does sometimes take 
place on the rack sections. 

The adhesion and rack engines are fitted with air 
brakes of a type often used on mountain engines. 
With this arrangement the smokebox is shut off 
from connection with the exhaust pipe and thelink 
motion put in backward gear. The cylinder then 
acts as a pump, draws air through the exhaust pipe, 
compresses it and forces it into the steam pipe. 
This air is allowed to escape through a cock and 
an arrangement fitted on the chimney. By means 
of this cock the air pressure—or, in other words, 
the retarding pressure on the piston—can be regu- 
lated. Water is injected into the exhaust pipe 
and enters the cylinder with the air. This water 
absorbs the heat generated by the air compression, 
and prevents the cylinder and piston from becom- 
ing too hot. It is turned into steam and escapes 
with the air through the steam pipe. This brake 
allows of the speed being regulated to a nicety, 
and that without undue wear of tyres and rails. An 
ordinary screw brake is fitted to the driving wheels. 
On the pinion shaft are discs with Y grooves, on 
which brake blocks with similar Y grooves are 
fitted, which can be applied independently of the 
coupled wheels. Besides these the carriages are 
fitted with the Schmidt brake. 

(Zo be continued.) 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On the evenings of Thursday and Friday of last 
week, January 29th and 30th, the forty-fourth 
annual general meeting of the Institution of Mecha- 
nical Engineers was held at the Institution of Civil 
Engineers, the theatre having been lent by the 
Council of the latter society for the purpose. 

The following two papers were down for reading: 
‘*On Some Different Forms of Gas Furnaces,” by 
Mr. Bernard Dawson, of Malvern. ‘‘On the 
Mechanical Treatment of Moulding Sand,” by Mr. 
William Bagshaw, of Batley. The *‘ Fourth Report 
of the Research Committee on Friction” was also 
on the agenda ; the subject treated of being ‘‘Ex- 
periments on the Friction of a Pivot Bearing.” 
There was, however, no time for the reading of 
this at the meeting, and it was therefore adjourned. 
On the members assembling on Thursday, Mr. 
Joseph Tomlinson, the President, occupied the 
chair, and the reading of the annual 








Report oF THE CouNCcIL 
was proceeded with. From this it appears that 
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all classes on the roll of the Institution was 
1945, as compared with 1858 at the end of the 
previous year, showing a net gain of 87. During 
1890 there were added to the register 160 names ; 
against which the loss by decease was 31, and 
by resignation or removal 42. The foremost 
name in the list of deaths during the past year 
was that of Mr. Daniel Adamson, who had been 
a member since 1859, a member of the Council 
from 1876, and a vice-president from 1885. Mr. 
Adamson, as the report stated, was a regular 
attendant at the meetings and took the keenest 
interest in the proceedings. 
speaker in the discussions upon papers, avd nearly 
everything he said bore the impress of his 
vigorous character. The finances of the Insti- 
tution were next dealt with. The receipts during 
the year were 67841. 16s. 5d. ; 
expenditure, actual and estimated, was 57381. 6s. 2d. ; 
leaving a balance of receipts over expenditure of 
10461. 10s. 3d. The total investments and other 
assets amount to 34,3081. 4s. 9d., and allowing for 
6001. for accounts owing but not yet rendered, the 
capital of the Institution amounts to 33,7081. 4s. 9d. ; 
of which the greater part is invested in railway 
debenture stock. Among the receipts for the year 
is included the repayment of the Corporation Duty 


for the three years 1885-86 to 1887-88, amounting | 
It will be remembered that this | 


to 701, 13s. 8d. 
duty had been claimed under the ‘‘ Customs and 
Inland Revenue Act, 1885,” other institutions of a 
similar character having also had a demand for the 
duty levied upon them. The Institution of Civil 
Engineers carried the case to the House of Lords, 
and, having won their case, the Board of Inland 
Revenue returned the sums that had been paid 
under protest. The report gracefully acknowledges 
the efforts of the sister Institution in this direction 
and congratulates the members on the successful 
termination of this question. It may be interesting 
to state that at the last summer meeting, held at 
Sheftield, the attendance amounted in all to 355 
persons. 

The following passage from tie report will be 
of interest to those who may be disposed to contri- 
bute papers in future. ‘In inviting members to 
contribute practical papers on subjects of present 
interest in mechanical engineering, giving results of 
experience and suitable for reading and discussion 
at the meetings of this Institution, the Council take 
the opportunity of making it known that the wall 
diagrams for the illustration of such papers as they 
may accept for reading and discussion will be pre- 
pared free of cost to the authors by the Institution 


He was a constant | 


while the, 


| drawing office to the extent of the time and accom- 


modation available. The Council have also decided 
that the author of any paper published in the 
Institution Proceedings shall be presented with any 
number he may wish, not exceeding one hundred, 
of excerpt copies of his paper with discussion and 
engravings, as therein published ; and that beyond 
the hundred he can be supplied at cost price with 


any further number of copies if ordered before the 
|printing of the Proceedings has taken place.” | 


References are also made in the report to the work 


of the Research Committees during the past year, | 


and to the Sheffield meeting. From the accounts 
it appears that last year the Institution spent 
6041. 5s, 2d. on research. 


The report having been duly approved and other | 


formal matters disposed of, the next business on 
the agenda was Mr. J. Macfarlane Gray's unsuccess- 
ful motion designed to effect a 


ProposED ALTERATION IN THE By-Laws, 


notice of which had been duly given. 
ing is the text of Mr. Gray’s proposal. 
the total annual subscriptions paid by any member 
amount to thirty annual subscriptions of 31. each, 
he shall thereafter be declared a life member of the 
Institution, entitled to all the benefits of member- 
ship without any further payment to the Insti- 
tution.” 

Mr. Gray supported his motion in an effective 
speech. In accordance with a provision lately 
added to the rules of the Institution, the Council 
have the power to constitute any member who has 
| paid a certain numberof subscriptions, a life member 
without further payment. It should also be stated 
|that a payment of 501. will at any time enable a 
|member to become a life member. Mr. Gray con- 
|tended that after a membership of thirty years, 
jand therefore a payment of 90I. in all, it was but 
| just that members should be free of the Institution 
as a right, and without asking favour of the Council, 

|or being dependent upon its caprice. With regard to 
| the last point the speaker read a correspondence 
which had been carried on between the Council, 
as represented by the secretary, and a member who 
was duly qualified to be constituted a life member 
under the by-law above referred to, which gives 
discretionary power to the Council. 
had asked for relief from further payment on the 
score of not being in a position to continue his 
membership. The request had been refused, and 
Mr. Gray objected to the manner in which the 
subject had been dealt with. 

A long discussion ensued, and at first it seemed 


_ would suffer. 


| 


that Mr. Gray’s motion would be carried without 
a word being said against it; a large number of 
speakers, amongst them many members of Council, 
supporting the proposal. Messrs. Windsor 
Richards, Wicksteed, Platt, Flannery, Marshall, 
Dobson, Joy, and Jeremiah Head spoke one after 
the other, and all had nothing but approval for 
the proposed change. Mr. Benjamin Walker was 
the first to speak on the other side, and he was 
supported by Sir James Douglass, Mr. J. Adamson, 
one or two other members, and, finally, by the 
President. The chief reason assigned for opposing 
the motion was that the income of the Institution 
It was desirable to build a house and 
have a home of their own ; this prospect would be 
damaged if funds were reduced. The secretary 
had made a calculation which showed that the loss 


/ of income would be between two or three hundred 


a year, if fees were remitted to members of over 
thirty years’ standing. No one will question the 


‘correctness of calculations made by so exact a 


The follow- | 
‘* When | 


This member | 


| to that age. 


secretary as that the Institution has the good 
fortune to possess; but of course there were 
differences of opinion as to the deductions to be 
drawn from the facts. Many a member, it was 
urged during the discussion, might reach to 
the space of, say, a twenty-five years’ mem- 
bership, and then be desirous of resigning 
some of the institutions and societies to which 
he belonged. If he knew that by continuing 
his payments for five years more he would be 
clear of all further expenditure, it would be an 
inducement to him to remain on the roll of the 
Institution. It must be remembered that, given 
the Institution exists, a member lays the funds 
under small contribution, hardly 1l. a year. It 
might, therefore, pay the Institution, simply as a 
monetary transaction, to induce a wavering twenty- 
five years’ member to continue his full term of 
thirty years, even if he were to live ten years after 
his period of paying membership expired. Of 
course this line of argument will not bear extend- 
ing, but we think it fairly represents the actual 
conditions. To arrive at a detinite conclusion on 
this point it would be necessary to know what pro- 
portion of members who would otherwise retire 
would be influenced in remaining by the prospect 
of free membership. If this could be found out 
the rest would be a matter, as Mr. Dobson said, 
for calculation by an actuary founded on the 
average age at which members join and the expec- 
tation of life after a period of thirty years added 
Thus supposing the average age at 


which members join the Institution to be thirty 
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years, the expectation of life after subseriptions | The meeting, however, did not take Mr. Gray’s 
ceased would be about thirteen years. | views on the matter, and his motion was lost by a 
It is not, however, simply from the bare money | substantial majority. 
point of view that this question should be’ 
approached. The dignity that would accrue to the | 
Institution through not requiring palma ptione | 
from those who had, for the most part, survived|menced reading Mr. Bernard Dawson’s paper 
the active period of their career would be great, | entitled ‘‘Some Different Kinds of Gas Furnaces.” 
and the fact might have some influence in| This contribution was of a comprehensive character 
bringing in even young members. The sub-| and dealt with a large number of different descrip- 


Gas Furnaces. 
It was at a late hour that the secretary com- 


scription of 31. a year may seem a very trifling | tions of gas furnaces, nearly the whole side of the | 


matter to owners of large works or professional | theatre being covered with diagrams illustrating 
engineers in lucrative practice. All, however, are forms of furnace. Without these illustrations it 
not in this fortunate position, and the 3/. to the} would be difficult for us to give an intelligible 
Mechanical Engineers by no means exhausts the abstract of the paper, and as we hope shortly to 
catalogue of subscriptions. | produce the diagrams in our columns, together with 
Having dwelt on the discussion to this length, | the full text of the paper itself, we will at once pro- 
we would like to mention another point which | ceed tothe discussion. 
was raised. Some of the speakers said that; Mr. T. A. F. Aspinall said that as reference had 
the subscriptions of younger members should | been made in Mr. Dawson’s paper to some of the 
be reduced ; we think one speaker proposed | furnaces atthe Lancashire and Yorkshire Company’s 
making it half the present fee for those under! works at Horwich, he would like to mention that 
thirty years of age. This would be distinctly | when he had the pleasure of showing Mr. Dawson 
lowering the status of membership. We by no/| through the works one or two years ago, he had then 
means wish to apply an exclusively money standard in use three furnaces with continuous regeneration, 


as a test of the ability and respectability of an) but as he had not found them altogether satisfac- | 


engineer ; but it must be remembered that money tory, he had altered two of them, retaining the 
is the form that reward for ability generally takes. | third for annealing steel castings. The ordinary 


In fact it is the only general touchstone we have. regenerative chambers afforded greater facility for | 


The young engineer who has his spurs to win gene- | controlling the temperature than could be obtained 
rally wishes to print on his cards ‘‘M. Inst. C.E.” | with the system of continuous regeneration which 
or **M. Inst. Mech. E.,” for the sake of the| he had used. With regard to brasswork he had 
prestige it will bring him. The older engineer of | used both the ordinary open-hearth regenerative 
thirty years’ standing in the Institution has acquired | furnaces for making large brass castings, and had 
his dignity. The young engineer who cannot pay|also used a special furnace for melting brass in 


Fig. 24. 


Section through 


his 3l. per annum is not likely to have made his 
mark. A 30s. membership would, we think, detract 
from the value of the title. Besides this the newly- 
joined member has done nothing for the Institution, 
a thirty years’ member may point to his 901. 
paid, 


still in continuous use and giving satisfaction. 

The remarks made by Mr. Dawson as to valves 
led him to think that the double beat form of valve 
was no doubt an excellent arrangement, but he had 
used the Ramsbottom valve throughout the works, 





crucibles in the ordinary way. These furnaces are | 






Section through 
Trailing Axle. 


and had not found any difficulty with it, the fact 
being that the casings within which these valves 
| work have often been made by others far too light 
|to stand the heat, and hence where trouble has 
| arisen it has been due to this cause. Success with 
gas firing with boilers of the Lancashire type could 
only be obtained under special circumstances, and 
he did not think that if the boilers had to be hard 
fired, it was desirable to fire them with gas instead 
of coal in the ordinary way. 

Speaking on the firing of boilers by producer gas, 
Mr. B. A. Dobson stated that in the course of his 
, travels he had seen a number of instances where 
this had been attempted—perhaps a dozen in all— 
/and such experience as he could glean from what 
he had seen was, that firing boilers by producer 
| gas was practicable where the total efficient work 
pad ant by the boiler was considerably within its 
| margin of power, but that where it was necessary to 
get anything like a practical amount of steam out 
| of the certain size of boiler, the unequal and vio- 
|lent strain upon the plates would soon pull the 
boiler to pieces. 
| The usual hour of adjournment had now been 
| reached, and the President left the chair. 

On the members assembling again on the next 
evening, Friday, the 30th ult., Mr. Tomlinson 
again occupied the chair, and the discussion on Mr, 
Bernard Dawson’s paper was resumed. 

Mr. John Head, who opened the renewed dis- 
cussion, said that the numerous examples of the 
regenerative gas furnace, shown by the diagrams, 
bore testimony to the activity of the author in 
searching for them, and at the same time they 
illustrated the varied purposes to which that fur- 
nace, which we owe to the late Sir William, and 
to Mr. Frederick Siemens, could be applied. Some 
of the diagrams he was glad to learn had been 
shown as examples of what should not be done, 
and others being taken from obsolete drawings it 
was hoped were introduced for the same purpose, 
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According to his experience, gas furnaces were 
rarely erected except for economy in fuel; and he 
deprecated passing waste heat into the chimney 
for creating a draught. For securing suflicient 
draught upon a furnace, the height of the chimney 
should be raised. A furnace with a bed supported 
on girders could be built without having recourse 
to the forms shown in some of the diagrams with 
regenerators built in boxes either at the sides or on 
the top of the bed ; the latter were defective from 
a philosophical point of view, inasmuch as heat 
always tended to rise to the top of the chamber in 
which it was confined, hence regenerators should 
be vertical so that the top of each chamber should 
be the hottest part, and the inflowing currents 
should enter at the bottom to be gradually heated 
as they reached the top on their way to the heating 
chamber.  Fireclay pipes for regenerators are 
objectionable as they may break, in which case 
the current that is being heated will pass up 
the chimney without reaching the furnace. | All 
regenerative gas furnaces should be constructed so 
as fully to utilise the waste heat escaping from the 
heating chamber. In an open-hearth steel melting 
furnace of the ordinary Siemens type, making 
charges of 20 tons, the weight of the gases passing 
through the furnace in five minutes’ time amounted 
to 1 ton ; those gases deposited heat in the regene- 
rators according to their temperature and their 
weight, and the inflowing gases must be of the 
same weight and at a temperature not exceeding 
the waste gases, as they leave the reversing valves, 
in order to be able to take up the heat deposited ; 
the only exception which could be allowed to this 
rule was in the case of the new Siemens furnace 
(of which diagrams were exhibited), wherein the 
gas producer utilised, in another manner, the heat 
that would otherwise be depusited in the gas re- 
generators. The speaker showed how heat was 
utilised in converting carbonic acid into carbonic 
oxide,* thus saving one-half the carbon in the coal; 
the result was a saving of, he estimated, one-third 
the coal used, to which should be added a further 
saving of the sensible heat of the gases amounting 
to 30 per cent., making together a saving of above 
69 per cent. in fuel in favour of the new, over the 
old, Siemens furnace. In practice, the author said, 
these results had been fully realised, so that now 
from fifty to sixty furnaces were either working or in 
course of construction, including an open-hearth 
steel melting furnace. The speaker referred to the 
results shown by the tables on the wall, and in 
this connection gave the results of working of a 
large heating furnace as ascertained during thirty- 
six hours’ continuous work. In that time 210 tons 
of steel were heated, being at the rate of 70 tons 
per shift, and the consumption of fuel was only 
l cwt. of coal per ton of steel heated. This low 
figure compared favourably with a consumption of 
4 ewt. of coal in grate furnaces doing similar work. 
The late Mr. Holley, the eminent American 
engineer, strongly advocated the use of the 
Siemens furnace, but the cost of the original form 
was sometimes found to be an objection to its in- 
troduction in many works; the new form of 
Siemens furnace was well suited to fulfil Mr. 
Holley’s prophecy, referred to in the paper under 
discussion, as it effects a saving of 50 per cent. in 
cost of construction, also a saving of 50 per cent. 
of fuel in working over the original form. 

The next speaker was Mr. Smith-Casson, of 
Brierley Hill. He referred to the furnace which 
he had introduced, and which was shown in one 
of the diagrams the author had put on the wall. 
This was an open-hearth steel-melting furnace 
designed by the speaker for Earl Dudley’s works 
at Round Oak. The diagrams had been prepared 
from the drawings of a 20-ton basic furnace about 
to be erected, there being one of 6 tons capacity 
already there at work. The arrangement is designed 
to get over the necessity of going below the ground 
line in order to place the regenerative chambers, &c. 
Mr. Smith-Casson stated tha. no difficulty is expe- 
rienced in drawing the gas and heated air from 
these overhead regenerators down to the furnace, 
and that the results obtained show the loss by 
radiation to be very small, and that there is no 
trouble with leaky joints in the brickwork of the 
regenerator walls. The furnace was heated by 
gas from two Casson gas producers, and was 
turning out twelve casts of mild steel per week. 


* See Mr. Head's paper read before the Iron and Steel 
Institute at the Paris meeting, 1889, and published in 
ENGINEERING, vol. xlviii., p. 440. 





Blast—i.e., air under slight pressure—had been 
introduced into the box of a butterfly air valve ; 
but with better chimney draught it was expected 
to be able to dispense with this. Commenting on 
this furnace Mr. Smith-Casson said that it was not 
to be understood, from the fact that he had de- 
signed this furnace, that he always advocated over- 
head regenerators inall situations. The subject was 
one upon which he still heldanopen mind. In the 
case under consideration the arrangement had 
been a necessity forced upon him by the condi- 
tions under which he had to work. Nevertheless the 
experience that had been obtained had shown that 
overhead regenerators were not to be objected to. 
The furnace at work at Round Oak had been 
originally what was known as a Casson-Bicheroux 
furnace, being gas-heated and used for iron plates, 
&c. It had been lying idle for some time and the 
overhead regenerators had been put on. The 
original capacity had been 2 tons of piles per 
heat, but at that time it was working up to as 
high as 80 tons of ingot steel per week ; but the 
average, on the whole year, was 65 tons per week. As 
the author had stated, they had experienced no un- 
usual trouble with the regenerators, though getting 
12 casts of 6 tons per week, and had gone as high 
as 14 casts per week. They had got a cast in six 
hours. The consumption was about 11 cwt. of 
screened slack per ton of steel made; the — 
being excellent, and comparing with charcoal iron. 
The speaker did not wish it to be understood that 
he would say that if he were going to put down a 
large plant he would use overhead regenerators ; 
but they were often convenient, and at times a 
necessity ; for instance, in the case of water or 
drainage being beneath the foundations, or when 
from other causes there might be lack of room. 
The speaker, would state that with the Casson- 
Bicheroux furnaces of small capacity they had 
worked with 44 cwt. of slack to the ton of iron 
heated. With large furnaces, of 60 to 70 tons 
capacity, he thought the consumption would be re- 
duced to 24 cwt. Steam would be generated from 
the boilers attached in addition. 

Mr, John Head asked, if in the steel made, to 
which Mr. Smith-Casson referred, he was working 
with scrap and pig. Mr. Smith-Casson said they 
had 2$ to 3 per cent. of phosphorus. The pro- 
portion was 60 per cent. of pig and 40 per cent. of 
scrap. 

Mr. A. Slater said that he had had practical ex- 
perience with one of the new Siemens gas furnaces, 
but he could not give the meeting any very definite 
figures as to working, as it had only been in opera- 
tion two or three months. His firm had made a 
mistake in the erection, having used bricks of an 
unsuitable nature. He could not quote figures as 
to coal consumption, but he had no hesitation in 
saying that it showed a great improvement in fuel 
economy, and also in the matter of repairs, over the 
older type of furnace. Since they had used the 
right kind of bricks, such as were advised by Mr. 
Head at first—the mistake having arisen through 
an error on the part of their own workmen— 
there had been no repairs required. In the matter 
of fuel a great deal depended on the quality of coal 
used. It was a point worthy of more attention. 
They used a Forest of Dean coal, and this worked 
well until about a week previously, and then, all at 
once, the furnace failed to work satisfactorily, and 
sufticient heat could not be maintained. They were 
at a loss what to do, but at last thought of chang- 
ing the coal, and then a better result was obtained. 
The speaker mentioned this fact in the hope that 
some one could give him an explanation of the 
fact, for he was at a loss to account for it. 
It might be due to a change in the at- 
mospheric conditions, or to a change of form 
due to heat. If, however, the conditions were 
normal, and it was necessary to change the coal at 
times when working, it was a circumstance that 
should be considered in estimating the merits of 
this type of furnace. On the whole, however, the 
speaker was satisfied with the furnace as erected at 
his works. 

Mr. Oakman said that his experience had been 
in water gas, and he had applied a type of furnace 
which had already been put before the Institu- 
tion.* This furnace had been applied in York- 
shire, but since the Sheftield meeting he had erected 
it for steelmaking purposes. On a previous occa- 
sion the speaker had made some statements based 
on calculations, as to the consumption of fuel 


* See ENGINEERING, vol. li., page 233. 





that would be required in making steel with his 


furnace. These calculations had since been verified 
by eg experience. It was found that they 
could get the same results with his furnace upon 
20 cwt. to 30 cwt. of small coal as would be obtained 
by 50 cwt. to 70 cwt. of coke inthe ordinary coke 
holes. The question of welding by means of water 
gas had beenraised. The speaker was not ina posi- 
tion to say anything positive on this subject, but he 
had good grounds for believing that the economy in 
fuel would be about 40 per cent., and it might go to 
50 percent. There would also be fewer wasters and 
greater economy in working. In the continuous 
producer gas-firing they used their gas under a 
pressure of 3 in., and the continuous regeneration 
thus gave them perfect control, so that they could 
carry the temperature from 800 deg. to 2000 deg. 
The author had said that in the Loomis furnace 
arrangements had been made by which they could 
be supplied either entirely with the producer or 
bye-gas from the water gas plant, or with a mixture 
of this bye-gas and water gas, the proportions of 
each being regulated by valves at will. It was true 
that the apparatus for mixing the gases had been 
fixed, as stated, but it had never been used ; and 
the speaker did not think it advisable it should be 
used. He advocated using water gas for high heats, 
and producer gas for low heats. It was a question 
which he hoped to bring before the Institution at a 
later date, when he had more precise information 
on the subject. 

Mr. Reed asked the author what form of pyro- 
meter he advised for high temperatures. He would 
also be glad to hear more about the application of 
gas firing to steam boilers. He had recently ap- 
plied at his works a system which gave somewhat 
surprising results. Two cast-iron retorts or gas 
generators were placed behind the firebrick arch 
of the boiler furnace, and a small pipe led from 
the steam down to these retorts. From the latter 
there was a small pipe leading to the ash-pit, the 
latter being closed. The gas from the retorts carried 
in with it air for combustion, which passed up 
through the bars in the usual way. ‘lhe result 
was very astonishing. They had only had one 
week’s trial, but it was sufficient to show that the 
saving was very great, it being about 38 per cent. 
He understood that the apparatus had done well 
in America. 

Mr. J. Macfarlane Gray said he had had the 
water-gas system just mentioned submitted to him, 
and he had tried hard to get it applied somewhere 
so as to give it a trial. It seemed, at first, that 
the system was a kind of perpetual motion theory, 
but on examination he found it somewhat different. 
The idea was to use the waste heat in the gases, 
which would otherwise go up the chimney, for 
dissociating the steam in the iron retorts, and thus 
bringing it back to the furnace. He had no doubt 
that the inventor, if he could find a furnace bad 
enough, would be able to obtain the economy that 
had been attributed to the process. 

Mr. Root mentioned a case in which air was 
heated by waste gases and brought to the fur- 
nace by afan. The result of working boilers in 
this way was a saving of 30 per cent. in fuel, the 
economy being due to the combined influence of 
working with forced draught and the heating of the 
air. The system was a modification of Howden’s 
system applied to land boilers. Mr. Schénheyder 
here asked to what temperature the air was heated. 
He thought it must be enormous to give such an 
economy as the last speaker had claimed. Mr. 
Root said he had not particulars, but would get 
them so that they might be published in the Pro- 
ceedings. 

Mr. E. B. Marten said that he had no ex- 
perience in firing boilers with gas made for the 

urpose, but he had to do with a great many 

ilers situated over furnaces and fired by spent 
gases. It had been stated that in a gas- 
tired boiler, when the boiler was worked to 
its full power, it suffered. He would be glad to 
know whether this was due to the fact of the 
use of gas fuel, or whether it was occasioned by 
overworking. The difticuity with boilers fired 
by waste heat from furnaces was that at one time 
there would be a great deal of heat from the large 
volumes of escaping gases, and at other times, 
owing to the change in metallurgical operations, 
the boiler would be comparatively cool. Again, 
there might be an extremely fierce heat in one 
part and a moderate heat in another. The 
consequence was that the old egg-ended boilers 
fairly wriggled on their seatings and ultimately 
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broke in the middle. With a more evenly diffused 
heat this trouble would disappear. It was to be 
understood that the speaker did not refer to boilers 
fired with gas generated solely for the purpose, a 
subject with which he had no experience. 

Mr. Collyer referred to illustrations of brewers’ 
coppers on the walls, and would be glad to know if 
they correctly represented the setting of coppers 
with which gas firing had been tried. He was of 
opinion that unless the lower part of the copper 
was protected that it would soon burn away, and a 
serious accident might follow. He would be glad 
to know what was the economy gained over the 
ordinary coal-fired coppers. 

Professor Kennedy remarked that Mr. Head 
said that the new furnace uses gaseous fuel when 
still hot, the generators being close to the furnace. 
On the other hand, Dr. Siemens had stated that 
it was an advantage to let the carbonic oxide cool 
before using. The two statements seemed to want 
bringing into line. A good deal had been said as 
to the cost of coal in using gaseous fuel for boiler 
firing, and he would like to remind the meeting 
that in that respect the matter stood on a very dif- 
ferent footing to that of using gaseous fuel for 
metallurgical operations. In the latter it was a 
necessity of working that the escaping gases, or 
products of combustion, should be discharged at a 
very high temperature, and for this reason the re- 
generators were of the greatest use in getting back 
the large volume of waste heat. In boiler firing the 
conditions were very different. In that case a high 
local heat was a disadvantage, in place of being a 
necessity, and the chimney gases could be dis- 
charged at a very low temperature. For this 
reason a practice that was of the highest advantage 
in metallurgical operations might be of doubtful 
utility when applied to generating steam. The 
efficiency of a steam boiler might be 60 to 70 per 
cent. without a regenerator, whereas the efficiency 
of a steel furnace without regenerators would be 
perhaps no more than 5 per cent. or some equally 
absurd figure. 

Mr. Snelus was the next speaker. He referred 
to the question of valves. The author had said in 
his paper that with leaky valves the waste of gas 
directly up the chimney was very great; and had 
pointed out that, for gas, the ordinary butterfly 
reversing valve is being superseded by that of 
‘* pot,” or double-beat mushroom on fan valves, as 
being less likely to become warped through care- 
lessness or neglect. For air valves the butterfly 
valve is generally used, and for small and medium 
furnaces works well enough. A gas valve too small 
for its work soon becomes overheated, warped, and 
leaky. Referring to this part of the paper Mr. 
Snelus said that Mr. Foster’s slide valve for 
the Siemens furnace avoids the waste of gas 
due to the butterfly valve, which will warp 
and allow the gas to go up the chimney as 
stated. This was more serious as the valve was 
out of sight and the defect was not noticed. Mr. 
Snelus had added a cooling arrangement to the 
slide valve, and this was found to answer well ; the 
only difficulty being that when the furnace was not 
in use a deposit of tar would accumulate on the 
slide, and this had to be cleaned away. There was 
no trouble so long as the valve was kept hot. The 
objection to the double-beat Cornish valve was that 
one was never quite sure it was closed ; but with 
the slide valve there was no uncertainty on this 
score. The speaker found in the paper no refer- 
ence toa furnace much used in the United States 
for burning natural gas. He thought, however, 
that with some modification it might be adapted for 
artificially made gas fuel. In this the regenerators 
were placed at right angles to the furnace, and 
quite away from it, on the road to the chimney 
stack. The regenerators were 30 ft. by 6 ft. by 
6 ft., and were filled with regenerator bricks. 

Mr. Halpin referred to some remarks by Mr. 
Marten, in which the latter had said that, in the 
application of regenerators tv boiler furnaces, the 
saving in fuel had been 50 per cent., but this had 
been swallowed up by the interest on initial cost. 
Professor Kennedy had put this matter very well but 
the speaker questioned whether he had not estimated 
the efliciency of steam boilers at rather a low 
figure in taking 60 to 70 per cent. Mr. Halpin 
pointed out that some of Mr. Kennedy’s own tests 
showed an efficiency of 85 per cent., and the other 
15 per cent. would be legitimately taken up in 
creating chimney draught. Under these circum- 
stances the expense of regenerators could not be 
warranted, however cheaply they might be erected. 





In replying to the discussion, the author said that 
it had been stated that with gas fuel the furnace 
could not be forced, and it had also been said that 
there was a loss through having the gas generators 
some distance from the furnaces. In reference to 
these points, the speaker said that in practice 
he found no loss in temperature nor quality 
of gas in conveying it any reasonable distance. 
With regard to the forcing question, he pointed 
out that it was advisable to have a small in- 
dependent boiler to supply the jet for the 
producers, because when steam is falling in the 
main boilers, more gas is required to recover the 
pressure, and it is just then that the jet is less 
efficient through the decreased quantity of steam. 
He had never before heard that boilers could not 
be forced with gas fuel, as some of the speakers 
had intimated. Certainly if too much gas be sup- 
plied, more than the furnaces are designed to 
consume, smoke will be formed, but that would 
be due to insufficient air. The same remarks apply 
to a coal fire. It was necessary to insure complete 
combustion of the gases before they impinge on the 
heating surface of the tubes—which to the gases 
is cooling surface—otherwise the gases are re- 
duced to their solid proportions before they are 
combined, and soot is thus formed. Tests made, 
however, had shown a better duty with gas fuel 
than when burning an equivalent amount of coal 
in the boiler furnace. Mr. Head had pointed out 
that some of these furnaces were failures. That 
Mr. Dawson admitted, and he was of opinion that 
more could often be learned from failures than 
from successes. He thought he himself had been 
the author of more failures in the erection of fur- 
naces than most men of his age ; fortunately for him 
they had been at the expense of the firms for whom 


the work had been done ; a candid statement that 


created a good deal of amusement in the audience 
—which, presumably, did not contain a large pro- 
portion of Mr. Dawson’s clients. With regard to 
the question of economy it should be remembered 
that in some cases gas was convenient, and there 
were other points to be considered besides the actual 
weight of fuel consumed. Reference had been 
made.to leaky joints in the Radcliffe furnace, but 
the speaker was assured by the Woolwich people 
that the loss from this cause was scarcely worth 
consideration. Mr. Smith-Casson had referred to 
a case in which the passages had been choked up, 
but he could assure that gentlemen that this 
trouble was not confined to his furnaces. It was 
probably due to lime dust being carried by the 
draught into the chequer work and fluxing the 
bricks. He would advise the use of small 
nuts of lime rather than dust. Mr. Oakman had 
given information as to the low cost of water 
gas furnaces. His figures were very astonishing, 
but as the author had no experience he would not 
criticise them. Mr. Reed had asked for an analysis 
of water gas, but for that the speaker would refer 
him to the text-books. As to the pyrometer, he 
had never found one that could be relied upon, 
and that could not be made to indicate anything 
that a skilful operator required. When he wasa 
draughtsman he used the Siemens pyrometer, 
and he would always make it show what it was 
expected to show. He never knew a pyrometer 
go back to zero after use, and they always 
wanted a fresh constant of error. In reference to 
the remarks of another speaker, he had made ex- 
periments at Swindon with a locomotive boiler, and 
with producer gases he had evaporated 87 lb. of water 
per pound of small dirty South Wales coal. In 
tests with one of Root’s water-tube boilers he had 
got an economy of 17 per cent. with gas firing over 
that obtained by hand firing, but it was fair to say 
that the hand firing was very bad. He had been 
told that 114 lb. of water had been evaporated per 
pound of coal with gas firing at a temperature of 
212 deg. Mr. Marten had told them of the 
troubles with egg-ended boilers over furnaces, 
but the speaker was under the impression 
that people never put down egg - ended boilers 
in the present day. He did not think the 
same troubles would arise when internal flues were 
used. The brewers’ copper illustrated had been 
tried and, so far as he knew, worked well. At the 
brewery in which the copper was at work nothing 
but gas was used for heating. He commended the 
terse and explicit manner in which Professor 
Kennedy had stated the case of boiler firing by gas 
as against the use of gaseous fuel for metallurgical 
operations. Mr. Le Neve Foster’s valve seemed 
a good one, but it was not on every works 





that hydraulic power could be found to work 
it. He would also point out to Mr. Snelus 
that regenerators of the type he described as in use 
in America for burning natural gas were not un- 
known in this country. Reversing regenerators for 
firing boilers had been tried. They had been often 
fitted in Germany, but did not pay. He could not 
see that the arrangement could possibly pay. 


TREATMENT OF Mou.tpine Sanp. 


Mr. Bagshaw’s paper was next read by the 
secretary. We propose shortly publishing this 
paper in full, and a brief abstract will therefore 
be sufficient now. The author first described the 
nature of sand used, which he did by means of 
diagrams taken from magnified specimens. Good 
sand is composed of 94 parts silica, 5 parts alumina, 
and traces of magnesia and oxide of iron. Sand 
containing much of metallic oxides, especially lime, 
is to be avoided. Plumbago is effective in pre- 
venting destruction of sand ; next to plumbago oak 
charcoal is the best substance touse. Reference is 
made to the points to be observed in moulding. 
For the pneumatic method, with compressed air 
and flexible pressure plate, it is claimed that the 
sand is of uniform density at all points equidistant 
from the pattern ; yet in this system, as in hand 
moulding, thorough mixture of the sand is of 
first importance. Piercing the mould with a vent 
rod will not give results equal to those realised 
when the sand has its ingredients properly in- 
corporated. The power riddle was next dealt 
with, an example of the usual type being shown 
by aid of a diagram. The roller mill was 
next treated in the same way ; the author stating 
that rolling is not successful with soft sand, as it 
caused the castings to scab. [Illustrations of 
Schiitze’s centrifugal mixer were also put before 
the meeting. In this apparatus a revolving table 
is mounted on a vertical spindle and carries on its 
upper face a number of vertical pins in concentric 
circles. The table is driven by belt at 1200 revo- 
lutions per minute. The sand falls upon the centre 
of the table and is projected at great speed from 
one row of pins to the next, until every part has 
been ‘‘combed out.” Round the outside of the 
table there is an india-rubber shield. There are 
400 of these machines at work in Germany. The 
cost of riddling is estimated at 2d. per ton. 
Messrs. Marshall, of Gainsborough, have three men 
employed on one machine to mix sand for 150 
moulders and fourteen moulding machines, but even- 
tually their system will reduce this to one man’s 
work, Other firms find one man working nine 
hours per day can serve sixty moulders. The 
author estimates that this is twelve times cheaper 
than by the ordinary methods. 

The discussion on this paper was opened by Mr. 
Platt, who had seen the centrifugal mixer at work 
and found it to answer excellently. 

Mr. Muir-Rumley said that the author had re- 
ferred to plumbago. This, the speaker said, was a 
good thing to use, as it enabled the castings to be 
fettled more readily and thus left a clean face. 
When in America he was struck by the very long 
cores that were made without wires. It seemed 
that some very strong core gum was used, and the 
grains of sand were exceptionally large. He would 
be glad to know of what this gum consisted, as he 
did not find it could be obtained in England. 

Mr. Wilson said he had seen the centrifugal 
mixer at work at Messrs. Cochrane’s, who seemed 
very pleased with the working of the machine. The 
author had said in the paper that after two years’ 
working of the centrifugal mixer, no expense of 
any kind had been incurred for repairs. The 
working parts are so few that the cost of mainte- 
nance leaves nothing to be desired. The speaker 
had been told, however, by Messrs. Cochrane’s 
manager that the pins wore out with remarkable 
rapidity. 

A letter from Messrs. Cochrane was read, in 
which it was said that the machine had been in use 
in Dudley for many months past. In hand work 
it was found that four men were not sufficient to 
keep fifty moulders going. With the machine 6s. 
per day was enough to cover the expenses of labour 
for these fifty men, in addition to which there were 
core moulders. The quality of the sand was also 
improved, The working expenses were insigni- 
ficant. On the other hand, some of the iron pins 
wore down with remarkable rapidity. They differed 
somewhat from those shown in the illustration. It 
was also suggested in the letter that a means 
should be supplied for stopping the machine 
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STERN-WHEEL STEAMER “KENIA;” IMPERIAL BRITISH 
CONSTRUCTED BY MESSRS. KINCAID AND CO., LIMITED, 









promptly. The men were apt to clean the upper 
part whilst the disc was revolving, and consider- 
ing the nature of the mechanism, there was danger 
of a serious accident should the man slip. It was 
advised a brake should be applied. 

In replying to the discussion the author said that 
the undercutting of the pins, to which reference 
had been made, was not according to ordinary 
experience, and he could not understand why it 
should occur in Messrs. Cochrane’s mill. He exhi- 
bited a pair of pins that had been in use three 
years, and which showed no extraordinary signs of 
wear. As to the brake question, he had consulted 
the men who used the machines, and they said they 
did not want a brake. A brake made the belt 
fly off. 

The usual votes of thanks closed the meeting. 

The summer meeting will be held in Liverpool 
during the last four days of July. 








THE IMPERIAL BRITISH EAST AFRICA 
COMPANY’S STERN-WHEEL STEAMER 
‘““KENIA,” 

WE give above illustrations of a stern-wheel steamer 

trading on the River Sana, in Africa, and which 

was the first vessel ordered by the Imperial British 

East Africa Company for the inland navigation of 

their new territories, The vessel was built to their 

order by Messrs. Kincaid and Co., Limited, of 

Greenock, who have given particular attention to the 

construction of this class of vessel, where light 

draught, strength, and handy sections for shipment or 
inland transportation are necessary. The craft was 
sent to Mombasa, and there put together. 

The distinctive feature of the design is the arrange- 
ment of the engine and paddle-wheel, patented 
by Mr. Kincaid, enabling the dip of the float to be 
regulated to suit the varied draught of water. The 
engines are of the compound type, one cylinder being 
placed on the port and the other on the starboard side. 

he cylinder, &c., on each side, as will be seen from 

our xs, ten. is fixed on one end of a steel beam with 
the paddle-wheel on the other, and this beam moves 
on trunnions pretty much in the same way as in the 
case of a gun. The steam pipes are brought to the 
inside of the trunnion on the one side, and the exhaust 
pipes occupy the same place in the trunnion on the 
other side of the craft. To the inside in each case is a 
telescope joint flanged to the trunnion, allowing the 
main steam pipe to remain stationary, while the con- 
necting pipe to the cylinder is moved with the beam. 
The beam may be raised or lowered while the engine 
is in motion, and so evenly does the weight of the 
wheel balance with the engine that one man can easily 
work the gearing, which may be operated from the 
main deck, close to the starting gear. Here there is 
a wheel connected by a rod and mitre to a shaft 
athwart the ship ae deck. This shaft is geared 
into an upright screw, working through a large 
solid nut fixed in the beam. Th2 method of keep- 
ing the beam in position when it is moved is 
shown. Ona bracket bolted to the main deck there 
is a ratchet arrangement, and on the beam there is a 
pawl, which fits into any one of the ratchets, with a 
counterbalance to keep the pawl in position. The 
paddle-wheel may be raised or lowered 19 in. The 
illustration of the craft complete shows the wheel at 
its normal level, while that of the stern indicates the 
wheel at its lowest level, the vessel being light. 

The success of this arrangement, which the builders 
first introduced in the stern-wheeler James Stevenson, 
built by them some four and a half years ago for the 
African Lakes Company, of Glasgow, was to a large 
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extent the cause of the British East Africa Company 

lacing their first order with Messrs. Kincaid and Co. 

he advantages of being able to alter the immersion of 
the paddle wheel to suit the draught are obvious. 
With these light vessels loaded and the paddle deepl. 
immersed, it is difficult to properly propel the vessel. 
It has been found in the James Stevenson that with 
the wheel down (or in the position it would have 
occupied had it been fixed) she could not stem the 
heavy current in the Zambesi and Shire rivers with a 
full cargo on board; but when it was raised to the 
proper immersion she steamed five to six knots against 
the current. The wheel may be taken out of the water 
to admit of repairs being made. 

The Kenia is 80 ft. long by 21 ft. broad, and the 
draught is 18 in. light and 39 in. when fully loaded, 
and at either of these draughts the gear can arrange 
the wheel so that the lower floats are just covered. 
She is fitted with a pair of compound non-condensing 
engines capable of driving the craft at a speed of ten 
knots. Steam is supplied at 120 lb. pressure by a large 
locomotive boiler, with capacious firebox for burning 
the African hardwood fuel. The shaft, rods, paddle- 
wheel, and all possible parts of the machinery are made 
of mild steel, while all ee parts are bushed with 
gun-metal and made easily adjustable so as to enable 
the engineer on board to do any overhauling that may 
be required, engine repairing shops being as yet un- 
known in Africa. The vessel is fitted with a steam 
windlass and derrick forward which can be used for 
lifting the anchor, pulling the vessel off banks, or lift- 
ing snags out of her way as may be required. At the 
forward end of the upper or awning deck there is 
placed a powerful kerosine search light, and as it is 
immediately over the wheel-house it enables the vessel 
to be navigated during the night. The boiler funnel 
or smokestack has a spark-catcher fitted on the top to 
prevent the burning sparks from the wood fuel escaping 
and setting fire to the dried grasses, &c., along the river 
banks. The accommodation for the European officers and 
passengers is all on the promenade deck and is specially 
designed with large window, venetian, and mosquito 
frames for ventilation, while canvas awnings and 
screens protect the decks from the tropical heat. A 
novel means of defence against the native canoes has 
been provided in the shape of a perforated tube which 
runs round the vessel underneath the gunwale mould- 
ing, and from which, being connected by a pipe and 
cock to the main boiler, a cloud of steam can be made 
to envelope the steamer at will. The steam, too, will 
prevent natives boarding the vessel. A quick-firing 
Hotchkiss gun has been fitted up forward on the 
promenade ak. 

As the carrying capacity of small vessels like the 
Kenia is necessarily limited, there has been provided a 
double-ended cargo barge, which the Kenia will tow 
alongside when more displacement than she possesses 
in herself is wanted. The barge, like the steamer, is 
covered from end to end with a light awning shade 
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deck, and both vessels are plated throughout with 

lvanised steel. The Kenia is provided with three 
arge rudders, the centre one being balanced, and all 
three are connected to the same yoke or tiller on the 
promenade deck, while the space aft between the 
engines supplies room for a comfortable bath room and 
galley. 





Port OrcHARD.—Port Orchard, on Puget Sound, is 
officially recommended as the best site for a proposed 
dry dock and naval station on the Pacific Coast. The 
depth of water is 14 fathoms. 


Casinecs For ELEctRIC WiRES.—We have received from 
Mr. F. A. Fawkes, of Chelmsford, an exceedingly well 
illustrated catalogue of sections and soy of 
casings for electric light wires. It includes plain and 
enriched casings, plain and enriched dado rails, plain and 
enriched picture rails, and plain and enriched skirtings 
and cornices. All the designs are in good taste, and 
many of them are very handsome. There are designs 
suitable for most styles of decoration. 


Tue Cape Mat Sreamer “ Dunotrar CastiE.”— 
Messrs. Donald Currie and Co.’s new Cape Royal Mail 
steamer Dunottar Castle, from Dartmouth, 16th ult., 
arrived at Capetown at 9a.m. on February 3. Her net 
steaming time, 16 days 2 hours 31 minutes, is 9 hours 
23 minutes better than that of her first voyage in October 
last, and is 32 hours ahead of the best outward passage of 
any other of the Cape packets. The Dunottar Castle, on 
the present voyage, was detained 31 hours at Lisbon for 
overland mails. 





Street Passencer Cars.—Steel passenger cars are being 
made in America, partly with a view of avoiding the 
fearful effects of telescoping in case of collisions. These 
cars are built entirely of steel, and are nearly circular in 
cross-sections. The frame consists of nineteen channel 
irons, 6 in. by 24 in. ribs, 16 Ib. to the foot, bent to the 
cylindrical form of the car, and set 39 in. centre to 
centre. There is a keel formed of 3 in. plates, 38 in. 
wide, and two garboard strakes is in. thick. The sides 
and top are of 4 in. plates, and the floor of ;%; in. plate. 
Between the floor and the keel there are two keelsons, 
14 in. high, of 4 in. plate, flanged and rivetted to the 
keel, and connected to the floor plates by 34 in. by 4 in. 
T irons. A 24 in. by 24 in. angle iron runs continuous} 
under the windows, or 14 in. half round bead at the breec 
between the sides and the top, and in the monitor eight 
angle irons 1} in. by 1} in. A mass of springs is put in 
the platform to take the blow in case of collision. The 
interior is thickly lined with felt, and splendidly 
upholstered. The wonderful manner in which locomotive 
boilers come through collisions is evidence that this 
form of car is well adapted for withstanding rough treat- 
ment. 





New Raiiway Station ror ADELAIDE.--The Commis- 
sioner of Public Works has laid on the table of the 
South Australian House of Assembly preliminary sketch 
plans of a proposed new railway station at Adelaide, 
estimated to cost about 175,000. The scheme, which 
is for a building at the back of the present struc- 
ture, consists of two main divisions: 1. A series of 
covered roads and platforms and a suite of offices. The 
main shed is of the simplest construction, transverse 
girders 40 ft. apart being erected on cast-iron columns 
and connected by small roof trusses, the whole roof 
and sides being of galvanised iron. The details of the 
expenditure involved are as follows: Permanent way, 
11,200/.; filling, &c., 11,500/.; road approaches, footpath, 
fencing, drain pipes, &c., 3800/,; retaining wall, 4700I.; 
main station building, 43,000/.; parcels and luggage 
offices, &c., 15,500/.; customs and resident engineer’s 
offices, &c., 67001.; refrigerating chambers and machinery, 
4000l.; platform walls and tarpaving, 4370/.; main roof, 
42,300/.; verandahs, 3700/.; gas, water, and sewerage, 
17001.; electric lighting, 4600/.; alterations to goods plat- 
forms, engine pits, &c., 10701.; signals and interlocking, 
6350/.; coal gears and sidings to ditto, 9000/.; total 
173,5400. 
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hands at an advance of 4d. per ton to 46s. 7d. The sales 
were limited to Scotch warrants. At the close the settle- 
ment prices were—Scotch iron, 46s. 74d. per ton; Cleve- 
land, 41s. 9d. ; hematite iron, 51s. 10$d. per ton. There 
was a fairly active business done in Scotch warrants at 
the opening of the market thisforenoon. Prices were for a 
time well maintaiued, but later on a dull feeling set in, and 
the close was 2d. per ton under the best price paid, 46s. 7d. 
Sellers at the close in the afternoon were asking 46s. 64d. 
r ton cash. No business was done in Cleveland or 
ematite iron. Last week’s shipments of pig iron from 
all Scotch ports amounted to 3625 tons, as compared with 
3161 tons in the corresponding week of last year. They 
included 130 tons for the United States, 100 tons for 
Australia, 240 tons for France, 310 tons for Italy, 220 tons 
for Belgium, 250 tons for Spain and Portugal, smaller 
uantities for other countries, and 2131 tons coastwise. 
Up till last Saturday the imports of Cleveland pig iron 
into Crangemouth for the year amounted to 21,522 tons, 
showing an increase of 9092 tons over those of the corre- 
a of last year. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 565,348 tons, as compared with 569,677 
tons yesterday week, thus showing for the past week a 
decrease amounting to 4329 tons. 


Iron Ore Imports at the Clyde.-—The imports of Spanish 
iron ore at the ports of Glasgow, Greenock, aul Pork 
Glasgow, during the month of January, numbered only five 
cargoes, consisting of 4540 tons. This is a decrease of 
23,982 tons as contrasted with the imports in January, 
1890, and of 39,598 tons as contrasted with those of the 
same month in 1888. Since the stoppage of the blast 
furnaces in the beginning of October, the imports of iron 
ore over the four months have been 52,618 tons, as against 
155,991 tons for same four months in 1889 and 1890, a 
decrease of 103,373 tons. There have, however, been im- 
ported six cargoes of Spanish pig iron, amounting to 8068 
tons, during the past four months, one cargo of 1700 tons 
being received in January. The returns of the ore im- 
ported were : 


Vessels, Tons. 

January, 1891... oop che 5 4,540 
* 1890... oe = ae 28,522 

SS ae o- ae 31,714 

9 Dass sme 0 ee 44,138 

* 1887... aus soe > ORE 33,438 

os Os ee on cco ae 28,105 


Scotch Pia-Iron Trade Association.—The annual meet- 
ing of the Scotch Pig-Iron Trade Association was held 
last Friday, and amongst the subjects considered was the 
measure which has been introduced into the House of 
Commons for regulating dealings in pig-iron warrants. 
This matter was discussed at some length, and a general 
opinion was expressed that some active steps should be 
taken to secure the rejection of the Bill, which, if carried, 
would practically suppress the Glasgow iron ring. A 
strong committee was appointed to concert action in the 
interest of the Association against the Warrants Bill. 
A proposal was made to limit the membership of the 
Association to a fixed number, but it was rejected. 


The Scotch Steel Trade.—Notice has been given in all 
the steel works throughout Lanarkshire that a reduction 
of ware and tonnage rates would take place from Mon- 
day of this week. This intimation followed announce- 
ments of reductions already made in the English and 
Welsh steel trades. “is peer from the other side of 
the border with the Scotch steelmakers is now very keen, 
and quotations have been reduced to the lowest point 
known for a considerable period. 


The Malleable Iron Trade.—There is said to be a little 
more business doing in the malleable iron trade, but 
prices are very low, and it does not seem as if they were 
soon to undergo any improvement. 


Society of Chemical Industry: Corrosion of Iron.—A 
meeting of the Scottish Section of the Society of Chemical 
Industry has been held in Edinburgh, at which Mr. R. 
Irvine read a paper on “‘ The Corrosion of Iron.” In the 
course of the paper he dealt with the rusting of the metal 
and the causes of it; the action of acids produced by 
smoke from the burning of coal in towns which dissolved 
iron ; the solution of iron in sea water, as exemplified in 
the case of steamships ; and, lastly, the effect produced 
by using for the same structure iron of different kinds, 
such as cast and malleable iron, which resulted in gal- 
vanic action and corrosion of the weaker metal. In 
illustration of this he cited the Forth Bridge, which was 
entirely built of mild steel, and contrasted it with the old 
Tay Bridge, in which both cast and malleable iron were 
employed. In the case of the former none of the action 
which he had described took place, while in the case of 
the latter the combination caused the bridge to become a 
galvanic battery, which induced oxidation and destruc- 
tion of the malleable iron. 


East of Scotland Engineers’ Association.—At the last 
meeting of this Association, held in Edinburgh, Mr. 
James Thomson, C.E., presiding, Mr. Edgar H. Fair- 
grieve, B.Sc., C.E., read a paper on ‘‘Some Examples of 
the Graphical Determination of Forces in Engineering.” 
The paper excited much interest, and gave rise to a con- 
siderable amount of discussion. 


Glasgow Association of Students of the Institution of Civil 
Engineers.—The first general meeting of this Association 
for the present session was held on Monday evening. Mr. 
C. P.] age. M. Inst. C.E., president of the association, 
occupied the chair, and delivered an able and interesting 
opening address, in the course of which he carefully 
reviewed the training and education of young engineers, 
and briefly referred to their prospects in the profession. 
At the close of the address a discussion on concrete work 
took place. It was opened by Mr, Robert Robertson, 





B.Sc., Assoc. M. Inst. C.E., who contributed some valu- 
able notes on the subject. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held in Edinburgh last Saturday, Mr. J. 
Ronaldson, president, in the chair. Hitherto the meet- 
ings have been held alternately in Glasgow and Hamilton, 
and the gathering in the metropolis was at once by way of 
an experiment and to give the members in Fife and the 
Lothians an op rtunity of attending in larger numbers 
than they co he expected to do at Glasgow or Hamil- 
ton. Considering the inclement weather, the turnout was 
agg F ae te Interesting discussions took place on 

r. Fred. J. Rowan’s paper on ‘‘ Meldrum’s Forced 
Combustion Furnace,” Mr. Arch. Livingstone’s paper on 
‘* A System of Working Shale,” Mr. Alex. Fauld’s paper 
on “Notes on Shale Mining at Oakbank;”’ and Mr. 
Thomas Arnott contributed one on ‘‘ Diamond Boring at 
Newton Colliery.” Afterwards Mr. R. Beith — 
that in future three meetings in the year should be held at 
Edinburgh, and Mr. Durie proposed that the Institute 
should undertake an independent and exhaustive inquiry 
into the best system of Pumping, offering to contribute 
101. towards the cost. The chairman stated that both 
matters would be kept in view by the council. 


Clyde Shipbuilding : Launches in January.—Like most 
other local industries, the shipbuilding trade on the Clyde 
suffered much last month through the railway strike. 
Several of the yards were closed during the first two weeks 
of the year, owing to the delay in the delivery of coals 
and building materials. The output of new shipping, 
however, totalled up better than had been expected. 
Seven vessels of an aggregate of 12,528 tons were launched. 
These returns show frat the total output wa’ 6454 tons 
under that of the corresponding month of last year, and 
fully above the average for the same month in the seven 
previous years. Six of the vessels were steamers, and the 
other was a sailing ship of 1780 tons. The most important 
vessels put into the water during the month were the 
State of California, 4500 tons, built by Messrs. A. Stephen 
and Son, for the Glasgow and New York trade, and the 
Lightning, of 3250 tons, built for a Calcutta firm. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Iron Industry of South Yorkshire.—There is plenty 
of work at present for the majority of the South York- 
shire foundries, and it is anticipated that they will be 
actively employed well into the summer, but with regard 
to the latter half of the year a Somewhat gloomy view is 
taken by a few ironmasters. With 30 many ships laid up 
because freights have become the reverse of remunerative, 
it seems scarcely probable that many new cargo vessels 
will be ordered. p to now the railway material trade 
has kept very brisk, but with a decreasing volume of trade, 
such as is p dew will be the case, the demand in this 
direction would likewise decrease. There has been a 
further drop in all classes of pig-iron. The decline is not 
very serious, but it continues in the wrong direction. 
The fall in iron is 9d., and in hematite ls. 3d. per ton. 
The stocks in store are slightly falling. Hematites are 
now offering at 62s, a ton, and common forge iron at 
42s, 6d. per ton. There is an improved demand for 
tinished iron, but prices remain unchanged. 


Success of a Boiler Tube. — Experiments have been 
made at the works of Messrs. John Brown and Co., 
Limited, with the Serve patent ribbed boiler tube, of 
which they are the sole manufacturers. The Fairfield 
Shipping Company have lately fitted one of their vessels 
with these tubes for comparison with a sister ship with 
plain tubes. The patent tubes, it is announced, behaved 
quite satisfactorily throughout the voyage to China, and 
have shown an appreciable saving in the coal bill. The 
experiments are to be continued in the direction of de- 
monstrating that with high accelerated draught, such as 
the Admiralty requires, the diameter of the tubes can be 
largely increased, when the Serve tube is used, in order to 
avoid the choking of the tube ends in the firebox, now 
giving so much trouble with the small diameter plain 
tubes, and that this can be done whilst getting as much 
evaporation per pound of fuel as is now the case with 
small tubes. 


Samuel Fox and Co., Limited.—The directors of this 
company have declared an interim dividend for the year 
ending Dezember 31st last of 10 per cent. 

Sheffield Engineers and the Smoke Question. —The Society 
of Engineers discussed this subject in Sheffield on Satur- 


day night. Opinion was expressed that there was much 
less wasting of fuel than was generally supposed, and 
the main difficulty was in the treatment of smoke 


from reheating furnaces. The carbon discharged from 
the chimneys of Sheffield was comparatively harm- 
less. The invisible products of combustion were more 
deleterious, and should the carbon be got rid of these 
might prove increasingly harmful. What they wanted 
was not something to deal with the smoke as it escaped, 
but better combustion in the furnace, something to im- 
prove the present arrangments. It was really a question 
of the rate of working the boilers. To get complete com- 
bustion boilers must be treated gently, and not be over- 
ressed. It was resolved to hold another meeting at a 
ater date. 


The South Yorkshire Coal and Coke Trade.—The state 
of trade in this district is little, if at all, changed since 
our last article, the tide of good demand and large output 
flowing on with little interruption. House coal meets a 
steady sale, and —— merchants report that the break 
up of the frost has had the effect of inducing a weak- 
ness in the market, and has caused prices to become 
difficult of maintenance, there is little outward change. 
Prices continue high. Best qualities of house coal 





make from 10s. 6d. to 11s. 6d. a ton at the pits; selected 
1s. a ton more, and second-class 1s. a ton less. There 
are instances where owners say they are not realising the 
higher prices named, but quotations show them, and the 
ordinary retail prices running up to 15s. and 16s. certainly 
seem to confirm them. There is not much doing in steam 
coal at present owing to the closure of the Baltic and 
many cons Continental ports by ice. Prices, however, 
continue fairly steady at from 10s. to 10s. 6d. per ton. A 
moderate tonnage is forwarded to the Humber ports, and 
other markets are also taking good average supplies. Gas 
coal is in large request, and a steady trade is done at good 
prices. Good engine slacks are in request, and at from 
6s. 6d. to 7s. 6d. per ton are sent to other manufacturin; 

districts in large quantities. Inferior classes of fuel an 

smudge move off steadily at from 4s. to Gs. per ton, 
There is no more doing in coke, but the ovens are fairly 
employed and values steady at from 12s. to 15s. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppiesBroucn, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, and the market was steady, 
but very little business was transacted. Several sellers 
expressed their determination not to further reduce their 
quotations, stating that they could not afford to do so. 
Buyers were not particularly anxious to do_business, 
either for prompt or forward delivery. Few sellers were 
disposed to accept less than 42s. for prompt f.o.b. de- 
livery of No. 3 g.m.b. Cleveland pig iron, but buyers, as 
a rule, did not offer more than 41s. 9d., though some 
were willing to pay 41s. 104d. A small business was 
recorded at the last-mentioned figure. The lower quali- 
ties of iron were pretty firm, and 40s. 9d. was paid for 
grey forge. Middlesbrough warrants were nominally 
41s. 8d. cash puyers, ‘o-day the market was easy 
and next to no business was done. No. 3 was quoted 
41s. 10$d., and Middlesbrough warrants closed 41s. 6d. 
cash buyers. The hematite pig iron trade keeps very 
quiet. ahent 54s. is the general figure for mixed numbers 
of makers’ west coast brands. Prospects for the future, 
though not particularly encouraging, are regarded by 
many people engaged in the iron trade as fairly satis- 
factory. They point out that shipments will improve 
if the weather continues favourable, and that as con- 
sumers have very little iron on hand just now, they will 
be obliged to place orders very shortly. 


Manufactured Iron and Steel.—These two important 
industries remain very quiet. Several of the producers 
complain greatly of the difficulty experienced in securing 
new work. Few new orders of any moment have been 
placed recently, and contracts secured some time ago, 
are being rapidly got through. Common iron bars are 
quoted 5/. 15s. ; iron ship-plates 5/. 15s. ; iron ship-angles 
5. 12s. 6d.; steel ship-plates 61. 2s. 6d. to 61. 5s.; and 
steel ship-angles 6/. 5s.—all less the usual 24 per cent, 
discount. eavy steel rails are 4/. 17s. 6d. at works. 


The Fuel Trade.—Fuel continues steady and firm, 
prices being well maintained. Blast furnace coke is still 
very dear. For delivery here to the end of June next, 
16s. 6d. and 17s. per ton is paid. 


The Make and Disposal of Pig Iron in Cleveland.—The 
returns of the make and disposal of pig iron in the Cleve- 
land ironmasters’ district during the month of January, 
show that at the end of the month 99 furnaces were 
blowing, as compared with 103 at the end of January, 1890, 
and 101 at the endof December last. Of the two furnaces 
which had ceased work during the month, one was that 
which had been on Cleveland, and the other on hematite. 
The number of furnaces on Cleveland pig iron at the end 
of the month was 59, and the number on hematite 40. 
The make of Cleveland pig iron in the port of Middles- 
brough for January amounted to 111,530 tons, as against 
117,620 tons in December, a decrease of 6090 tons. The 
make of Cleveland pig outside the port was 19,442 tons, 
as compared with 19,738 tons in December, a decrease of 
316 tons. The make for the whole district was 130,952 
tons, as against 137,358 tons in the previous month, a 
decrease of 6406 tons. The makers of other kinds of pig 
(including hematite, speigel, and basic iron), amounted 
to 99,592 tons, as compared with 102,970 tons in December, 
a decrease of 3378 tons. The total make of all kinds was 
230,544 tons, as against 240,328 tons made in the last 
month of 1890, a decrease of 9784 tons. Makers’ stocks 
of Cleveland pig iron in the port of Middlesbrough at the 
end of the month amounted to 139,379 tons, as compared 
with 121,588 tons on December 31, an increase of 17,791 
tons. Outside the port the amount held was 14,335 tons, 
as against 12,664 tons, an increase of 1671 tons. The total 
for the whole district was 153,714 tons, as compared with 
134,252 tons at the end of December, an increase of 
19,462 tons. In makers’ stores 11,294 tons was held at 
the end of January, as against 5857 tons at the end of 
December, an increase of 5437 tons. The —_ in 
public stores was: North-Eastern Railway Company, 
2267 tons, against 267 tons at the end of December, an 
increase of 2000 tons. Connal’s, 123,006 tons, as compared 
with 115,886 tons a month ago, an increase of 7120 tons. 
The total stocks held on January 31, amounted to 290,281 
tons, as compared with 256,262 tons, an increase of 
34,019 tons. 


Admiralty Contracts for the Tyne.—Messrs. R. and W. 
Hawthorn, Leslie, and Co., Limited, have obtained the 
order for the machinery for two cruisers building at 
Government dockyards, namely, the Bonaventure, build- 
ing at Devonport, and the Cambrian at Pembroke. The 
vessels are sister ships and are to the designs of Mr. 
W. H. White. The engines, for which Messrs. Haw- 
thorn, Leslie, and Co, have obtained the order, are to 
develop 9000 horse-power under forced draught and 7000 
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horse-power under usual assisted natural draught. They 
will be duplicates of those Messrs, Hawthorn, Leslie, 
and Co. are at present fitting on board H.M.S. Sybille, 
and those now in progress for M.S. Xolus and 
Brilliant, and are twin-screw inverted direct-acting, 
having cylinders 33} in., 49 in., and 74 in. in diameter, 
with 39 in. stroke, and eight single-ended boilers working 
at a pressure of 155 lb. 


Cleveland Miners’ Wages.—An amicable arrangement 
has been come to between the Cleveland mineowners and 
their employés. It will be remembered that the em- 
ployers requested the men to submit to a reduction of 
124 i cent. in wages. The men intimated that they 
could not accept a reduction of more than 24 per cent. 
In consequence of this about 5000 miners received notices 
to terminate their engagements. At a meeting of mine- 
owners’ and men’s representatives held to-day (Wednes- 
day), it was agreed that a5 re cent. reduction in wages 
be made. The arrangement holds good for two months. 





NOTES FROM THE SOUTH-WEST. 

Cardiff._-The steam coal market has been rather easier 
as regards current shipments, but for forward deliveries, 

rices have been well maintained. The best qualities 

ave made 15s. to 15s. 6d. per ton; and good dry coal, 
13s. 9d. to 14s. 6d. per ton. The house coal trade has 

resented a healthy tone, but some slackening in the 
je is expected to be now witnessed ; No. 3 Rhondda 
large has made 14s. 9d. per ton. Patent fuel has shown 
little change. The coke market has continued firm. 
Foundry qualities have made 22s, 6d. to 24s. per ton ; and 
furnace ditto, 20s. 6d. to 21s. 6d. per ton. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The half-yearly report of the directors of this 
company shows a disposable balance of 6300/., and they 
recommend that a dividend at the rate of 10 per cent., 
with a bonus of 6d. per share be paid, carrying over 300/. 
The company’s rolling stock now consists of 11,300 wagons 
and carriages, and 22 locomotives. 


Barry Dock and Railways.—The directors state in their 
half-yearly report that a contract for the construction of 
a commercial graving dock has been let to Mr. J. Jack- 
son, of Westminster. The works have been in progress 
since October, and the directors are advised that satisfac- 
tory progress is being made. A strike of railway 
employés, which lasted from the 6th to the 14th of 
August, Ls affected the revenue of the com- 
pany. The directors are, notwithstanding, able to an- 
nounce a substantial increase in the income of the 
past six months, over that of the previous half- 

ear. No comparison can properly be made with the 
ast six months of 1889, inasmuch as the dock was not 
opened during the whole of that period. The balance of 
net revenue, including 2426/. 16s, 9d. brought from the 
previous half-year, is 63,1632. 5s. 8d. After providing for 
preferential charges the balance left is 39,2027. 18s. 6d., 
out of which the directors recommend that a dividend at 
the rate of 10 per cent.. per annum be paid on the ordinary 
stock and shares, leaving 37541. 1s, 10d. to be carried for- 
ward to the account of the current half-year. Proposals 
for an amalgamation of the various local dock and railway 
undertakings have been under the consideration of the 
directors, but that no agreement which, in the judgment 
of the directors, would be satisfactory to the company and 
the public interest could be arrived at. 


Cardiff Corporation Water Works.—A meeting of the 
Water Works Committee of the Cardiff Town Council 
was held on Friday. A sub-committee appointed for the 
purpose of going into a dispute between Mackay and the 
engineer, as to the Taff Vawr Water Works, reported that 
they had considered the statements of Mr. Mackay, Jun., 
and the reply of Mr. J. T. Jones (clerk of the works), and 
that there was not sufficient cause shown for interference. 
The chairman said the committee had sat for about two 
hours, and had gone into the whole matter. The report 
was adopted. 


Devonport Dockyard.—An announcement has been 
posted at Devonport Dockyard, stating that six months’ 
employment will be guaranteed to shipwrights now re- 
quired. The Lords of the Admiralty have accepted a 
tender of Messrs. Pethick Brothers for the erection of a 
drawing office at Devonport at a cost of 16841. 


No Naval Maneuvres this Year.—It is currently reported 
at Portsmouth that there will be no naval manceuvres this 
year, and no preparations are at present ordered to be 
made for them. The suspension is attributed partly to a 
desire to save the expense, and partly to a dearth of 
stokers in the reserve. 


Taff Vale Railway.—The report of the directors of the 
Taff Vale Railway Company for the half-year ending 
December 31, 1890, has just been issued. The gross 
receipts are 349,196/., against 386,125/. in the correspond- 
ing six months of 1889. The expenditure, which was 
209,880. in the half-year ending December, 1889, has 
been reduced during the past half-year to 198,007/. The 
ratio of expenses to revenue in the half-year ending 
December, 1889, was 54.35 per cent., and in the half-year 
ending December, 1890, 56.70 per cent. 


Dowlais Iron Company.--On Monday two of three 
blast furnaces erected by this company on the East 
Moors, Cardiff, were lighted ; No. 1 by Sir W. T. Lewis, 
and No. 2 by Mr. Martin, the company’s manager. The 
height of each furnace is 75 ft.; the width of the boshes, 
20 ft.; and the width of the hearth, 10 ft. The three 
furnaces are capable of turning out about 2000 tons per 
week, and there are eight tuyeres to each furnace, the 
blast from which is raised by three compound-condens- 
ing engines supplied by Messrs, Kitson, of Leeds, 





MISCELLANEA. 

At the meeting of the Society of Arts held on Wed- 
nesday, February 4, Mr. J. E. Dowson, M. Inst. C.E. 
read a paper on ‘Decimal Coinage, Weights, and 
Measures.” 


The National Press Agency, Limited, of 13, White- 
friars-street, E.C., have now five of the Thorne combined 
ag and distributing machines at work on their 
premises. These ingenious machines were fully illustrated 
and described in ENGINEERING, vol. xliv., page 8. 


On Wednesday, January 28, Mr. Arthur E. Collins, 
Assoc. M. Inst. C.E., town surveyor and water engineer 
of Weston-super-Mare, was appointed borough engineer 
of Reading. There were sixty-one applicants for the 
appointment. 


The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending January 25, 
amounted, on 16,244? miles, to 1,228,494/., and for the 
corresponding period of 1890, on 16,1493 miles, to1,231,952/., 
an increase of 95 miles, or 0.5 per cent., and a decrease 
of 34581. or 0.2 per cent. 


At the general annual meetin; 
Society of Civil Engineers, the following officers were 
elected: President, Octave Chanute, of Chicago; 
vice-presidents, Alphonse Freeley and Charles Hermary ; 
secretary and librarian, Francis Collingwood ; treasurer, 
John Bogart. 


A meeting of the Institute of Marine Engineers was 
held in the Langthorne Rooms, Stratford, on Tuesday, 
January 27, when the paper on the subject of labour and 
its monetary equivalent, read by Mr. F. W. Shorey, at 
the previous meeting, was further discussed. The next 
meeting of the institute for reading papers and discussion 
is fixed for February 9, and the following on February 23. 


Sunningdale Park, near Ascot, which has recently been 
acquired by Major Joicey, is to be electrically highted 
throughout. It is estimated that about 350 lamps will 
be required to light the house and stables, and the gene- 
rating plant will comprise two Cornish boilers and two 
Parsons steam turbine dynamo machines of the new im- 
proved type. The installation is being arranged by Mr. 
A. A. Campbell Swinton. 


The scheme for connecting:Prince Edward’s Island with 
the main land of Canada, by means of a submarine tunnel, 
is being revived, and the Canadian Government are to be 
asked to guarantee an interest of 4 per cent. for fifty years, 
on the capital, 1,200,000/., required. As the tunnel will be 
634 miles long, the above estimate appears low, but the 
material to be passed is said to be a compact shale, which 
will allow the work to be constructed at a low rate per 
yard. 


The Globe of January 27 last has the following para- 
ag at “Every barrister in the Temple was glad to see 
in the list the name of Mr. Bousfield, the youngest of the 
nine, who has obtained the honour of ‘ silk’ after eleven 
years at the bar. The son of an engineer at Bedford, and 
an associate of the Institution of Civil Engineers, Mr. 
Bousfield, who is a most accomplished mechanic, has for 
some time possessed the leading junior practice in patent 
cases, and on legal matters has been a frequent contributor 
to our columns.” 


uite a number of schemes for providing New York 
with better means of communication between its centre 
and outskirts are now being ventilated. The elevated 


of the American 


railroads are, it is said, proving inadequate for the traffic, | P® 


and most of the new proposals are for 9 tunnels, 
with hydraulic lifts on the City and South of London 
plan. In New York this system has peculiar advantages, 
as it not only avoids the sewers and city railways, but 
the serious obstacle offered by the Harlem River can also 
be freed without difficulty, 


The official inauguration of the new works for the 
electric lighting of the City of London took place last 
Tuesday, when the Lord Mayor laid the first stone of the 
main junction box, where are to be connected the 
mains of the Brush Electrical Engineering Company, and 
of the Laing, Wharton, and Down Construction ion icate, 
who, between them, are to do the whole of the work re- 
quired in the district. The scheme involves the lighting 
of the whole of the streets in the district, by 400 arcs of 
2000 candle-power nominal each, in addition to 1000 glow 
lamps of various candle powers. The cost of the work 
when completed is estimated at 20,000/. per year, but the 
light given is to be about twenty times as great as with 
the gas lamps now in use. The Brush Company under- 
take the work in the central and western division, whilst 
the eastern falls to the lot of the Laing, Wharton, and 
Down Syndicate. 


The ordinary monthly meeting of the Leeds Associa- 
tion of Engineers was held at the Wheatsheaf Hotel on 
Thursday, the 29th ult., when Mr. W. Johnson, 
M.I.M.E., read a paper on “‘ Bricks and General Clay- 
working Machinery.” In the course of his remarks he 
spoke of the early effort to introduce machinery in brick- 
making, and showed why a machine, apparently perfect 
in design, failed utterly when placed in the brickfield 
owing to the constantly varying materials from which 
the bricks were formed. He described the several pro- 
cesses—viz., the plastic, the semi-plastic, and the dry— 
showing that one class of machine is suitable for one 
process, while an entirely different one is necessury for 
another. He also gave a description of various edge- 
runner mills, horizontal roller mills with one or more 
pairs of rolls, pug-mills, and different kinds of compress- 
ing machines in use. A discussion followed the reading 
of the paper. 


The first ordinary meeting of the Society of Engineers 





for the present year was held on Monday evening, 
February 2, at the Town Hall, Westminster. r. Henry 
Adams, the president for 1890, first occupied the chair, 
and presented the premiums of books awarded for papers 
read during his year of office, viz.: ‘‘The President’s 
Premium,” to Mr. W. H. Brothers, for his paper on 
‘“Weighing Machinery and Automatic Apparatus in 
connection therewith.” The ‘‘ Bessemer Premium” to 
Mr. R. H. Tweddell for his paper on ‘ Application of 
Water Pressure to Machine Tools and Appliances.” A 
“*Society’s Premium ” to Mr. P. Griffith for his paper on 
**Treatment and Utilisation of Exhaust Steam,” and to 
Mr. W. Santo Crimp for his paper on ‘Sewer Ventila- 
tion.” Mr. Adams introduced the president for the 
present year, Mr. William Newby Colam, who proceeded 
to read his inaugural address, which dealt mainly with 
the progress of engineering during the past year. 


The Engineers’ Society of Western Pennsylvania held 
their annual meeting on the evening of Tuesday, January 
20th, in their rooms in the Academy of Science. The 
reports of the various officers were read, the treasurer 
reporting receipts amounting to 1730.30 dols., with ex- 
penditures amounting to 1690.61 dols. The secretary 
reported a membership of 370. After reports from the 
chairmen of the various committees, the president, Mr. 
W. L. Scaife, delivered his retiring address, which was 
followed by the nomination and election of the new officers, 
viz., Colonel T. P. Roberts, president ; A. E. Hunt, vice- 
president ; J. H. Harlow, secretary ; A. E. Frost, trea- 
surer; and Messrs. George S. Davison and Thomas H. 
Johnson, directors; after which the regular monthly 
meeting was convened. The paper of the evening was 
then read a author, Mr. Chas. F. Scott, the subject 
being the ‘‘ Description and Operating of an Electric Coal 
Plant,” the discussion on which was postponed until the 
next regular meeting, February 17th. 


A method of repairing incandescent lamps, the inven- 
tion of a M. Pauthonier, is described in a recent number 
of L’Electricien. The lamp to be repaired is first taken 
to a glass blower who pierces a hole in the bulb suffi- 
ciently large to allow of the old filament being taken out 
and a new one inserted. From the hands of this work- 
man the lamp passes to a second who cuts off the ends of 
the broken filament and removes it, taking care however 
at the same to leave about 1 mm. of the filament at each 
of the platinum electrodes, and it is to these short lengths 
of the old filament that the new one is welded. This is 
done by filling the bulb with a liquid hydrocarbon, after 
which the new filament, which has been reviously stan- 
dardised, is introduced. One end of the Sees is then 
pressed against the fragment of theold one already referred 
to, and a current passed through the joint. The hydro- 
carbon is decomposed and a deposit of solid carbon occurs 
round the joint and securely fastens the new filament in 
place. The other end of the filament is joined to the 
other electrode in the same way. The next process is the 
bleaching of the glass, which is so thoroughly done that 
the glass of the repaired lamps is said to be more bril- 
liant and transparent than that of perfectly new ones. 
The repaired lamps are said to last quite as long as new 
ones, to which they are in no respect inferior. The pro- 
cess is said to be peculiarly adapted to the repair of 
lamps of the ‘“‘Sunbeam” type. 


The Indian papers received by the last mail refer to the 
work in Afghanistan of Mr. Pyne, an English mechanical 
engineer, who entered the service of the Ameer in 1887. 
Mr. Pyne left Peshawur without any European com- 
nions, trusting entirely to his Afghan escort. He was 
ignorant of the language and customs of the people, but 
he fared well at Cabul, and the Ameer made known to 
him, through interpreters, his desire to establish work- 
shops for various kinds of manufactures. Estimates, 
drawings, and photographs of machinery were accordingly 
placed before his highness, who selected various plants 
of machinery, including every important essential for the 
formation of engineering workshops and a foundry. 
Plant for making rifles and munitions of war and also 
such labour-saving appliances as minting machinery, soap 
and candle machinery, &c., were not overlooked. The 
heavy machinery could be built up in many small parts, 
as camels were the only transport for a great part of the 
way. The Ameer’s workshops are now in full working 
order under the management of the two English mecha- 
nics who went up to Cabul two years after. The mint 
is turning out a new silver coin of handsome appearance 
at the rate of 50 a minute, and the cartridge factory has 
produced a few thousand solid-drawn Martini-Henry 
cartridges, which are but little, if at all, inferior to those 
supplied to British troops. The cartridge machinery is 
not yet in complete working order, but in a year’s time it 
will be finished, and the rate of production will then 
reach several thousands of ball ammunition per day. Mr. 
Pyne has been commissioned to buy more plant for the 
workshops, and is at present in India for that purpose. 





ErratumM—Basic Stgzt.—In our article on basic steel 
in last week’s issue it was stated that the British Ad- 
miralty had written to Mr. Gilchrist on the subject; it 
was the Marine Department of the Board of Trade who 
wrote. Further, we should have said the Admiralty 
— a were considering the subject, not the Board 
of Trade. 





New Live or Sreamers.—A new company has been 
formed in Liverpool to continue the service from that 
port to North Wales, and an order has been placed 
with the Fairfield Shipbuilding and Engineering Com- 
pany (Limited) for a new boat of 19 knots sy The 
nan Of the new company is the Liverpool and North 
Wales Steamship Company, and the capital is 65,000/, 
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THE MAGAZINE RIFLE—MARK I. 

Tue debate in the House of Commons last Tues- 
day on the new magazine rifle did not turn on the 
merits of the weapon, although a good deal was said 
about them incidentally. The question voted upon 
was whether a Royal Commission should be ap- 
pointed to report on the alleged defects of the 
rifle, or whether the War Office should be left 
unaided to bear the responsibility of selecting arms 
for our soldiers. Although we are quite convinced 
that the new rifle has many and grievous defects, 
we should have been sorry if the Commission had 
been appointed. Whatever had happened in con- 
nection with the rifle in the future, either in the 
way of increased expenditure, or in disasters to 
our troops, the minister of the day would have 
replied, ‘‘ The Royal Commission did it,” and we 
should have had to be content with the excuse. 
Now we are told by Mr. E. Stanhope that 
‘“‘the primary responsibility for recommending 
a new weapon rests with the Director of Artil- 
lery,” while the ultimate responsibility rests 
on the Secretary of State. It is not very much 
satisfaction to know this, but at any rate two 
specific individuals are less nebulous than a com- 
mission. Mr. Hanbury said that what he wanted 
to learn from the Secretary for War was, ‘‘ whom, 
in case of the rifle turning out a failure, he was 
going to dismiss from his post, whom he would 
deprive of his pension, and whom he would punish 
for foisting upon the country and upon the British 
army a thoroughly bad weapon.” Needless to 
say, he did not get his questions answered, but it 
is satisfactory to have the principle of personal 
responsibility, other than that of the ministers, 
which amounts to nothing, affirmed in the House. 
The Secretary for War defended both his depart- 
ment and the rifle, stating that ‘‘ itis undoubtedly 
the best rifle that could have been chosen at the 
time it was chosen, and that at the present time 
it was a thoroughly good rifle for its purpose, if not 
absolutely the best rifle that could at this moment 
be chosen.” We scarcely think that our readers 
will agree with Mr. Stanhope when they examine 
the engravings of the rifle on page 166, and note its 
many mechanical defects. They willsee at a glance 
several features that could have been improved long 
before 200,000 guns had been turned out at a cost of 
nearly a million sterling. 

In judging of the new rifle it is important to 
keep clearly in view the distinction between the new 
principles it embodies, and the mechanical devices 
by which they are realised. There is a feeling abroad 
in military circles that a small bore magazine rifle 
will give its possessors a decided advantage in 
battle. The present rifle aims at driving a bullet 
.303 in. in diameter through a seven-grooved barrel 
having one turn in 10 in. Now no lead bullet can 
be made to bear the strain of this, and consequently 
the projectile has to be provided with an external 
shell or envelope of copper-nickel, which adds 30s. 
per thousand to the cost of the cartridges. On the 


| other hand, there is claimed a range of 3500 yards 


with a very flat trajectory for the first 500 yards, 
adding somewhat to the destructive effect, while the 
soldier can carry an increased number of car- 
tridges, so that he becomes more mobile and inde- 
pendent of his base. For these advantages we are 


3| called upon to pay 75,0001. a year extra for practice 


ammunition, and 5/. for our rifles in place of 21. 
The idea of such a small bore and low trajectory, 
however, has been carried to excess by the Com- 
mittee, and they have landed themselves in diffi- 





culties which cannot be overcome. The highest 
point of the trajectory of the .303 bore rifle 
is only about 2 ft. lower, at 500 yards, than 
that of the .4 rifle, which takes an ordinary 
leaden bullet ; this is not of much practical im- 
portance, because the soldier cannot hold the rifle 
steady enough in the excitement of battle to get the 
perfect theoretical value of the flatter trajectory of 
the .303 barrel. It must be remembered that a 
man is not a Maxim gun, and that after the first 
three or four shots fired rapidly from his magazine, 
his muscles and whole frame are in a state of 
vibration. 

The magazine in the new rifle is not intended 
for regular use. Like a wedding garment, it is for 
a special occasion ; it is to be kept for the ‘‘su- 
preme moment” of the soldier’s life, when the 
fight gets too hot to allow him to reload in the 
ordinary fashion; he can then draw upon it for 
eight rapid shots. To fill the magazine and 
empty it takes more time than to fire the same 
number of shots in the usual way, and there is 
not a very great gain in time even with the aid 
of the magazine. All that is saved is that occu- 
pied in putting the hand into the pouch. It must 
not be supposed that a magazine rifle is like a 
revolver, in which the full number of cartridges can 
be fired without extracting the cases; each case 
must be thrown out before the next cartridge can 
be inserted into the barrel. It is not, however, 
as essential feature in a magazine rifle that its 
contents shall be reserved for the ‘‘ supreme 
moment.” Many rifles of this class have the 
cartridges made up in packets which can be put 
into the magazine en bloc, and then there is no 
single loading. We hope to illustrate some of these 
rifles in a future number, bvt for the present con- 
tent ourselves with showing how the requirements 
of military experts have been realised in the 
‘Mark I.” rifle, which after. all the strenuous 
defence that has been made for it, is shortly to be 
abandoned in favour of a modified pattern, named 
‘¢ Mark IT.” 

Referring to the engravings on page 166, it 
will be seen that they represent the principal parts 
of the bolt action, the magazine with its spring, 
and the ammunition. The bolt is partly covered 
with a dust guard (Fig. 1), but this is not an 
essential part of it, the bolt itself being of the 
form shown in Fig. 4. The bolt head, with the 
extractor, is shown in Figs. 1 to 4; in Fig. 2 
it is full size, while in Fig. 2 it is separated from 
the bolt to show the method of connection by the 
screw, of which a full-sized view is given in Fig. 3. 

For the benefit of those of our readers who are 
not acquainted with military rifles, it may be well 
to first explain in general terms the method of 
operation of a bolt action. The bolt moves back- 
wards and forwards along the axial line of the 
barrel. When it is forward its end fits into the open- 
ing of the barrel, closing it and forming a breech 
block. When it is back it leaves a tray or recess 
into which a cartridge may be dropped or fed, 
and when it is again pressed forward it drives 
the cartridge before it into the barrel ready 
to be fired. There are, however, other opera- 
tions to be performed besides putting the car- 
tridge into the chamber, The bolt must be 
securely locked so that it cannot be driven back- 
wards, by the powder pressure, into the soldier’s 
face ; the mainspring must be compressed ready to 
drive the striker against the base of the cartridge, 
and after the charge has been fired, the cartridge 
must be extracted and the empty case thrown out. 
The locking of the bolt is effected by rotating it on 
its axis so as to bring its rib behind a projection 
or snug on the body. In this position it is im- 
possible for the bolt to be driven out, unless 
it should double up under the endwise pressure. 
The mainspring, which is contained in a recess in 
the centre of the bolt, is compressed by the rear 
part of the striker meeting with the sear before 
the bolt is home. The further movement of 
the bolt then compresses the spring, which is sub- 
sequently released by the trigger. The extractor 
is a hook pivotted to the head of the bolt, and 
springs over the rim on the base of the cart- 
ridge when the latter is driven home. It often re- 
quires a very considerable amount of force to dis- 
lodge a cartridge, which, of course, becomes 
expanded by the explosion. It is customary to 
effect this at two operations ; first it is started a 
distance of #; in. to } in. by a rotary movement 
of the bolt, and then it is pulled out by the 
straight backward motion. A lug on the bolt, 
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taking into a spiral groove in the body, accounts 
for the first small motion. 

Turning to the arm before us it will be seen that 
the body is cut away at the top and bottom 
(Fig. 1) to allow cartridges to be fed in by hand from 
above, and also to be pushed up from below out of 
the magazine, according to circumstances. Ofcourse 
only one system of feeding can be employed ata 
time, and when the magazine is out of action the 
cartridges are prevented from rising by means of a 
cut-off. This is a plate pivotted near the front end 
and provided with a thumb-piece projecting on the 
right-hand side of the stock (Fig. 1). By pushing 
this cut-off in, it partially covers the mouth of the 
magazine, and forms a bed for a cartridge to be 
laid on by hand. By drawing it out it leavesa 
clear opening for the cartridges to rise from below. 

There is sufficient of the body left to form 
a guide to the bolt, and prevent it falling out. At 
the extreme rear end the bolt is embraced around 
about three-quarters of its circumference, while a 
guide is formed for the long rib (Fig. 4) which con- 
stitutes a portion of the bolt and prevents it being 
rotated until it is nearly home. ‘The head of the 
bolt, with the extractor (Figs. 2 and 4), which does 
not share in the rotation of the bolt, is guided by a 
lip which takes around an undercut rail on the 
right-hand side of the breech. This piece (Fig 2), 
simply moves backwards and forwards, and is 
never turned on its axis. It is secured to the bolt 
by a turned shank, which fits into the latter, and is 
prevented from drawing out by a set screw (full size 
in Fig. 3). This set screw passes through the dust 
guard, and is screwed into the bolt; its point 
projects into a slot (Fig. 4) formed in the shank 
of the head to the extent of about j,in. This 
slot is of considerable length to allow of the relative 
motions of the bolt and its head. The extractor 
(Fig. 2) is a hook set in a slot in the bolt head ; it 
is pivotted on a small screw and is pressed down 
by a spring, so that it may always catch over the 
rim of a cartridge. 

The bolt is bored from end to end, the cavity at 
the front end being of very considerable size to 
admit the shank of the head. Through the 
centre runs the striker. At the front this has a 
needle to impinge on the cartridge, and at the rear 
end (Fig. 1) a spindle to which is attached a cocking 
piece that extends below the bolt, and engages with 
the sear on the trigger. The mainspring surrounds 
this spindle inside the bolt, and is quite inaccessible 
without special tools made for the purpose. The 
cocking piece is guided by a slot in the exterior of 
the bolt, when the bolt is withdrawn, as in Fig. 1; 
and also, when the bolt is nearly home, by a groove 
in the lower side of the body. The cocking piece does 
not share in the rotation of the bolt, and to admit 
of the relative motions, two longitudinal grooves 
are formed in the outside of the bolt, and these 
two grooves are united by a short inclined groove. 
A lug in the cocking piece works in these grooves, 
and has the important duty to fulfil of preventing 
the rifle being fired before the bolt is securely locked. 
If the man were to release hold of the handle of the 
bolt (Fig. 4) before he rotated it, the mainspring 
would cause it to recoil, and the gun could not be 
fired for two reasons; first, the striker would be 
out of reach of the cartridge, and second, the 
spring would not be compressed, and so could not 
actuate the striker. But the man might only par- 
tially rotate the bolt, and not turn the handle 
fairly down against the stock. Under these cir- 
cumstances a gas-tight joint would not be formed 
at the breech, and the impact might turn the bolt 
round and drive it back. Now, when the bolt 
is rotated, a lug on the cocking piece is trans- 
ferred from one of the above-mentioned longi- 
tudinal grooves in the bolt to the other, along 
the inclined groove. Should the trigger be pulled 
while the lug is in the intermediate position, 
that is, before the bolt has been completely 
rotated, the spring will be released, but the lug, 
instead of having a clear course along one of the 
longitudinal grooves, will be caught in the cross 
groove. One of two things may happen. Either 
the parts will be locked, or the impact of the lug 
on the inclined groove will rotate the bolt and carry 
it home. Usually the friction is sufficiently great, 
under these circumstances, to prevent the striker 
acquiring sufticient velocity to explode the cart- 
ridge. The arm must then be recocked by pulling 
back the milled head at the end of tie bolt. By 
this operation it is first set at half-cock, and then 
at full cock. There is a small safety catch, not to 
be seen in the illustration, that can be set in the 





path of the cocking piece by turning a small handle 
at the opposite side of the stock to that shown in 
Fig. 1. 

The magazine and its spring are shown in Figs. 1, 
5, and 6. It is formed of sheet steel, and fits into 
a slot cut in the stock to receive it. When in place 
it is held by acatch which can be withdrawn by the 
small trigger shown in front of the main trigger in 
Fig. 1. In case it should be released accidentally 
a hook and link at its front end prevent it fall- 
ing to the ground. Inside the magazine is a plat- 
form or false bottom mounted on a spring, and on 
this platform the cartridges are placed to the 
number of eight. When the magazine is full, the 
spring is folded quite flat, and the platform is 
at the bottom of the magazine. The cartridges 
are prevented from being shot out by the spring 
by two short turned-in lips at the mouth (Fig. 5 
under which the rear ends are inserted in filling. 
The rims project sufficiently above these lips to be 
caught by the bolt head, while the points are 
pressed up by the spring to clear the other end of 
the magazine. By the time the rim is clear of the 
lip the bullet is, or should be, in the chamber of 
the barrel. 

The soldier is supposed to carry a second maga- 
zine fully charged in his pouch, and in a moment 
of emergency he can discard the first and substi- 
tute for it the second. If he does not do this he 
can refill the first, without removal, by putting in 
cartridge,s one by one, through the breech of the 
gun. This is an operation that requires consider- 
able practice, as the cartridges show a strong dispo- 
sition to leap out. Further, if they are not inserted 
just in the manner laid down in the regulations, 
one or more of them are pretty sure to jam. The 
bullets fail to enter the chamber, and the cartridge 
is caught sideways by the bolt. The deep groove 
that runs from top to bottom of the magazine forms 
a guide at each side for the platform (Figs. 5 and 6) 
on which there are projections taking into these 
grooves. The surface of the platform is hollowed 
to form a bed for the cartridge, while a tongue 
is punched out of it to form an attachment 
for the spring. This latter is made of wire 
bent into the form shown and hardened and 
tempered. The whole of the bending takes 
place in the curves, the straight parts not being 
deformed however much the spring is compressed. 
The cartridges are shown in Fig. 7 and are solid 
cased. The bore of the barrel is .303 in., and the 
rifling is on the modified Metford plan. The small 
diameter requires that the bullet shall be long in 
order to obtain the requisite weight, and the use of 
a long bullet necessitates the employment of a very 
quick pitched rifling, one turn in 10 in., to keep 
the bullet steady. It is found under these condi- 
tions that a lead bullet will not take the rifling, and 
consequently an envelope of copper nickel is placed 
over the lead. In Fig. 7 are shown some of the steps 
in the manufacture of the bullet. First a close-ended 
cylinder is struck up out of a disc at several opera- 
tions ; then the end is tapered and the ragged base 
cut off smoothly. A core of lead is forced into the 
envelope, and the latter turned over at the end to 
secure its contents. The cartridge is then completed 
in the usual way, being filled with 714 grains of 
compressed black powder. The bullet weighs 216 
grains. 

There are some other features that are worthy of 
note. The stock is made in two parts, the butt 
being united to the remainder by a screw. This adds 
enormously to the expense of manufacture, as the 
butt is fixed into the body in the most expensive 
way possible. Altogether the method of making 
the body deserves an article to itself, as it is impos- 
sible to point out the mechanical difficulties within 
the limits of our present space. As the body is to 
be retained in Mark 2 we can scarcely hope to 
see any radical improvement. A wooden hand- 
guard is placed over the barrel just in front 
of the breech (Fig. 1) to protect the grasp from 
the heated metal. The sights are of the Lewis 
pattern, but at the side there are placed a pair 
of long distance sights. These consist of two short 
arms; one is near the trigger, and ends in a 
small eye, about a sixteenth of a inch in diameter, 
the other is about 15 in. distant and carries a bead. 
Both sights lie flat against the stock when out of 
use, and are elevated when required. The forward 
one has an index moving over a marked quadrant 
to adjust the height of the bead for different dis- 
tances, 

Having thus completed the description of the 
weapon, we will now point out a few of its defects, 





although our readers will probably have noted some 
of them already. The most glaring fault lies in the 
connection between the bolt and its head. This, 
as already mentioned, is made by the point of the 
screw (Fig. 3) taking into the gruove (Fig. 4) 


to a very short distance. The whole force used 
in the extraction of the cartridge comes on the point 
of this screw, and often this force is very great. 
When a cartridge jams it requires for its extrac- 
tion all the pressure that a strong man can 
bring to bear on the handle of the bolt, mul- 
tiplied by the ratio of leverages of the handle 
and the screw. In some cases the steady pull is 
supplemented by blows, and the bolt is knocked 
round. All this time the screw is bearing along a 
line on the bolt head, and is rapidly wearing a flat 
on itself. If it should jar back two or three turns 


)} it fouls the dust cover on the head, and locks the 


parts, while, if it should fall out, it will probably 
be lost, and the man is left defenceless in the 
midst of the combat. The rifle depends en- 
tirely on this screw, and without it becomes 
perfectly useless. It is absolutely essential to 
its working. The extractor (Fig. 2) is let into 
a slot cut in the solid metal of the head, and 
is secured by a small cross-screw ; it is held down 
by a spring (Fig. 2). Should this extractor become 
fouled by the gases, and thus cease to work easily 
in the recess, the small screw has to be taken out, 
the extractor removed, and the cavity cleaned. 
This operation requires the use of a screwdriver, 
and should the tiny screw be dropped it may 
very readily be lost. On the bolt end there is a 
dust cover, which is a marvel of mechanical work. 
Its form is partly shown in Fig. 3, but the dove- 
tailed piece at right angles to the groove cannot be 
seen. This dust cover, and the longer one on the 
bolt (Fig. 1), do not fit very tightly and will not 
keep out fine sand. If they should be bent by a 
fall of the gun, or by other cause, they would lock 
the bolt, until removed. If the blow tvok effect 
on the projecting part of the striker spindle, 
bending it, similar result would follow. 

As to the magazine, it is scarcely necessary to add 
anything to its condemnation beyond what is shown 
in the engravings. It is difficult to conceive of any 
more unmechanical arrangement than the spring 
and platform. The latter jams in the case on the 
least provocation, while the spring is something to 
laugh at—not to use. Out of the whole length of 
wire the elasticity of only a small part is taken 
advantage of, the remainder being entirely wasted. 
The magazine is wider than the diameter of a cart- 
ridge, and yet not double so wide. The cases are 
therefore not delivered perfectly centrally, and 
unless they are carefully packed they very often miss 
entering the chamber of the rifle. In the excite- 
ment of an engagement many a jam would take 
place, and possibly lives would be sacrificed from this 
cause. The following quotations from the official 
reports show how the magazine behaves in actual 
use: ‘*The magazine spring often gets out of 
order, and cartridges jam both in filling and load- 
ing from magazine.” The report from Her 
Majesty’s ship Excellent said, with reference to the 
defects in the magazine: ‘‘Springs become weak 
after much work. Base of a cartridge liable to get 
under spring cover and cause delay in loading. 
Jams caused by two cartridges trying to get in 
chamber together, due to defect of spring cover.” 
The committee at Meerut said : ‘‘ Magazine flimsy. 
and could be easily knocked out of shape.” The 
official inspectors of musketry at Hythe declared 
that the ‘‘ magazine was easily dented or otherwise 
injured. Difficult toclean if rusty or dirty inside— 
liable to be lost.” 

We do not care to go into the question of how 
many difficulties aman may get himself and his rifle 
into if he be only stupid enough. In any weapon 
something must be left for the skill of the user. In 
the one we are considering there are several pitfalls 
into which one may readily fall if not properly 
trained in its use, but it is not necessary to enter 
into these. There is no necessity to seek to exag- 
gerate the case against the rifle, for the War Office 
official paper showing the modification to be effected 
in the new pattern magazine gun (Mark II.) is ample 
evidence that perfection has not yet been reached. 
We print the list in full on next page. 

It is not very easy to exactly understand in 
what respect the new rifle will differ from the 
old one, but it is evident that the bolt will be much 
altered. The attachment of the head to the bolt is 
to be by a bayonet joint, and the objectionable 
screw (Fig 3) is to be omitted, The locking bolt 
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Nature of Alterations, 

Omitted. 

Slightly reduced in external diameter 
after first six calibres 

Cylindrical portion shortened in front. 
Front end of rib provided with tooth 
underneath and stud on top. Both 
studs on rib to have under-cut grooves. 
Small keeper screw for bolt head and 
cover added; cocking stud enlarged ; 
bolt cover lengthened in front, and 
modified for new attachment. Bolt- 
cover screws omitted. 

Large cylinder of bolt head lengthened ; 
lengthened portion furnished with 
bayonet joint in which the tooth on 
underneath of bolt rib works. Slot in 
tenon for bolt-head screw, and bolt- 
head screw omitted, and shallow groove 
cut in end of tenon for keeper screw. 

The whole of the bolt-head is in one 
piece, the slot for extractor being cut 
out of the solid. Cover omitted. 

Shortened. Two screwed together will 
remove jammed cases, or bullets. 

Head central with respect to the arm, 
bearing surface of claw increased. 

Omitted, and cocking piece strengthened. 


Component. 
Band, rear ... 
Barrel 


Bolt ... 


Cleaning rod 
Extractor 


Locking bolt 
(safety catch) 


Magazine Made wider and shallower to hold ten 
cartridges. Cut-off and body moditied 
accordingly. Retaining catch shor- 
tened. 

Sighting Lewes system replaced by stout adjust- 


able barleycorn foresight, and open 
notch in backsight cap and slide. 
Sight bed arranged as follows : 

Slide at bottom of leaf, latter down, 
200 yards (lowest sight). 

Slide at top of leaf, latter down, 500 
yards (fixed sight). 

Ramp gently sloping, allowing the 
slide to move from 200 to 500 
~ and graduated accordingly. 

‘igures on sight leaf larger, even 

on one side only, odd on the other. 

Stock foreend Fuller where gripped by left hand, and 
grooves omitted. Rod groove omitted. 


and the long distance sight are to be omitted, and 
as far as can be seen very considerable improve- 
ments are to be introduced from a mechanical 
point of view. Itis sincerely to be hoped that this 
will be so, for several millions sterling will have to 
be spent in equipping our army, and it is most 
desirable, even from a financial point of view, that 
we should get a sound weapon that will not need to 
be superseded for many years. From a military 
point of view itis still more important that our 
small army of growing boys should have the best 
arm possible. They are nearly always outmatched 
both in the numbers and in the physique of their 
foes, and have only their courage and the superi- 
ority of their weapons to sustain them. 





THE WEATHER OF JANUARY, 1891. 
THE new year commenced with cold, frost, and 
ice, which continued until the 22nd day in the 
south-eastern portion of the United Kingdom. The 
north-western portion enjoyed a much milder tem- 
perature. France, Germany, Switzerland, Austria, 
even Spain and Italy experienced a more severe 
degree of cold than England or even Scandinavia. 
Notwithstanding the mildness of the last decade, 
the mean temperature of the month was 6 deg. 
below the normal in east England, while north 
Scotland had a mild and Ireland almost a season- 
able temperature. There was little fog anywhere. 
A fair amount of sunshine was general though the 
winds were chiefly from westward. The mean 
pressure and temperature of the atmosphere, at 
extreme positions of the British Islands, to which 
the Isle of Man is central, were as follows : 

















A Mean . 

Mean Difference Difference 
Positions. | pressure. | from Normal. “a trom Normal. 

in. in. deg. deg, 
North 29.83 above 0.19 41 above 2 
South 30.17 - -21 41 below 2 
West 30.03 sake ae 42 i 
East 30.08 oo ot 83 ae “ill 
Central 30.04 o 21 40 sie 














The distribution of snow and rain in frequency 
and amount may be roughly inferred from the 
follwing results : 














Difference 
Places. | Rainy Days. Amount. tea Nomnak 
in, in. 
Sumburgh .. 28 3.32 less 0.40 
Scilly... 15 2.02 ba 
Valentia 24 4.39 » +«—«:80 
Yarmouth 21 1.62 os | G8 





The normal rainfall is the average for the years 
1866-90. The daily general directions of the winds 
over these islands give a resultant from W.S.W., 
with and without the estimated force, and agree 
with the mean distribution of atmosphere pressure, 
being inclined to the isobars at an angle of 20 deg. 
As usually happens when the barometrical pressure 
is in excess, the rainfall was in defect, although 
rainy days were numerous. The greatest pressure, 
30.95 in., occurred on the 14th ; the least, 28.9, on 
the 21st. The highest temperature, 54 deg., was 
reported at Aberdeen on the 12th; the lowest, 
1 deg., at Stamford on the 18th. At 8 a.m., on 
the 2nd, while the temperature at Stornoway was 
44 deg., at Oxford it was only 24 deg.; 7th, Sum- 
burgh 38 deg., Cambridge 18 deg. ; 10th, Sum- 
burgh 42 deg., London 15 deg., Hillington 
9 deg.; 11th, Stornoway 50 deg., Oxford 13 deg.; 
12th, Wick 52 deg., London 24 deg. ; 18th, 
Stornoway 40 deg., Hillington 5 deg. ; 19th, 
Malin Head 42deg., Loughborough 8 deg. ; 20th, 
Valencia 50 deg., York 19deg. There wasdense 
fog in London onthe 11th. Reckoning the weather 
notations, clear days varied between 9 in the cen- 
tral district and 3 in the north ; overcast between 
19 in the north and 11 in the south-west and cen- 
tral districts. The estimated temperature of the 
United Kingdom, at 8 a.m., decreased from 39 deg. 
on the 3rd to 29 deg. on the 7th, rose to 43 deg. on 
the 13th, fell to 30.5 deg. on the 18th, became 
41 deg. on the 20th, being a rise of 9 deg. from the 
previous day, then receded to 34 deg. and 36 deg., 
attaining 42 deg. on the 23rd, and 45 deg. on the 
28th. The month ended 5.5 deg. warmer than it 
began. 

During the four weeks ending the 31st, the dura- 
tion of bright sunshine, estimated in percentage of 
its possible amount was, for the United Kingdom, 
27; Channel Isles, 40; south Ireland, 34; south 
and south-west England, 31; east and central 
England, 30; north Ireland, 28 ; north-west Eng- 
land, 26 ; west Scotland, 24; north-east England 
and east Scotland, 20; north Scotland, 12. 

The cold spell set in suddenly on November 25. 
The change to mildness was likewise sudden, 
though several days of its influence were required 
to melt the foot of ice upon the inland waters. 
Almost all the rivers of England were frozen, 
and the Thames above bridge was not navi- 
gable for nearly three weeks on account of the 
ice which was so nearly compacted as to give the 
river the appearance of an Arctic floe. The snow 
which had covered the ground for more than a 
month, soon disappeared under the influence of 
the rains. There has been no such severe frost 
in these islands since 1788-9, when a cold period 
set in on the same day, November 25, and con- 
tinued for 50 days, not so long as the late cold spell 
which lasted 59 days. The Thames was frozen, 
even below bridge, during this frost. A hard frost 
occurred in 1794-5, from the middle of December 
to the end of March. In 1813 a frost commenced 
on December 26, and continued till 1814, Febru- 
ary 5, when a fair was held on the Thames between 
London and Blackfriars Bridges, In January, 
1838, an intense frost lasted 14 days, the thermo- 
meter going down to minus 4 deg. near London. 
There was a heavy snowfall in January, 1855, and 
the cold spell lasted from the 10th to February 25. 
A very severe spell of cold set in on December 15, 
1860, lasting till January, 1861, during which a 
temperature as low as minus 10 deg. was reported 
at several English stations. January, 1867, had a 
short spell of intense cold. From November 14, 
till December 27, 1879, there was continuous frost, 
and repeated from January 8 to February 5, 1880. 
Again on January 18, 1881, occurred a remarkably 
severe snowstorm, and the cold period lasted from 
the 7th to 26th. Few cold periods in the British 
Islands have been so long as that just past ; some 
have been more severe; some have been more 
general, 





THE PERIYAR IRRIGATION 
WORKS. 


By A. Cuarrerton, B.Sc., Professor of Engineer- 
ing at Madras University. 

Tue largest irrigation work at present in pro- 
gress in India is the scheme for the diversion of the 
waters of the Periyar River in Travancore, into the 
valley of the Vigay, which flows eastward through 
the Madura district into the Bay of Bengal. By 
diverting a constant supply of 1500 cubic feet per 
second into the Vigay River it will be pozsible to 





irrigate a tract of land of over 100,000 acres in 
extent to the north of the town of Madura. The 
head works of the main irrigation canal are situated 
at Peranny, 24 miles above Madura, where an 
existing anicut is being utilised to divert the water 
from the river into the canal. This has a total length 
of 38 miles, from which nearly 200 miles of branch 
channels and minor distributaries carry the water 
to the lands to be irrigated. Should the supply of 
water to be obtained from the Periyar River prove 
much in excess of the estimates, a further exten- 
sion of irrigation amounting to 30,000 acres on the 
south side of the Vigay is contemplated. These 
works do not possess any features of unusual engi- 
neering interest beyond embodying in a high 
degree the most approved practice of Indian irriga- 
tion engineers. The works in the hills, however, 
on account of their novel character and great 
magnitude, and the skill displayed in their design, 
will no doubt excite a large amount of attention 
among engineers, and when brought to a successful 
conclusion will be another great example of the 
enterprise and professional ability of English en- 
gineers in India. The Periyar River rises in the 
ghauts to the east of Travancore, and flows in a 
north-westerly and then westerly course into the 
Arabian Sea near Cochin. At the site chosen for 
the works there is a considerable depression in the 
watershed ridge, and many years ago suggestions 
were thrown out as to the possibility of carrying 
out the project which is now in course of con- 
struction, but at that time and till about twenty- 
three years ago it was not considered feasible. 
Then Major Ryves proposed the construction of 
an earthen dam 162 ft. high, with an open cutting 
through the watershed ridge. Subsequently, de- 
tailed investigations and surveys were made by 
Lieut. Pennycuick and the late Mr. R. Smith, and 
in 1872 a detailed project was submitted, but 
failed to meet with the approval of the Govern- 
ment of Madras, and for the next ten years a de- 
sultory discussion on the details of the project was 
kept up, and finally in 1882 the present chief en- 
gineer, Colonel Pennycuick, RE. (then major), 
was entrusted with the papers and directed to pre- 
pare a revised project and estimates, which finally 
received the sanction of the Secretary of State at 
the end of 1884. Some time elapsed before the 
actual works were undertaken, but they have now 
been in progress for three years, and it is expected 
will be completed in another four years. 

Thenatural difficulties at the site are very great, as 
it is situated in the hills at a height of 3000 ft. above 
sea level, in an uninhabited region covered with 
dense jungle, the abode of elephants, tigers, and 
bison. During April, May, and June, otherwise 
the most favourable months in the year for the 
execution of work, the climate is very feverish, and 
it is necessary to abandon the works. Later on in 
the year the climate is healthier, but the rainfall is 
very heavy, and frequent freshetsin the river delay 
the building of the main dam. The essential 
features of the project are the construction of a 
concrete dam raising the water level of the river 
144 ft. and forming a large storage tank, and the 
piercing of the watershed ridge by a tunnel to 
carry the waters thus stored up to the Madura side of 
the ghaut. The site selected for the main dam (Fig. 
1, page 162) is a highly favourable one ; the valley 
is narrowed down to a width of a few hundred feet 
by spurs thrown out on each side, and the fall of 
the river for a few miles above the dam is not very 
great, so that a large waterspread is obtained. On 
the left bank a depression in the spur will require 
a subsidiary dam 40 ft. high, which it is proposed 
should form one of the two waste water weirs. At 
a level of 144 ft. above the river bed it will be 
500 ft. long. On the right bank a second escape. 
420 ft. long is provided by cutting away a portion 
of the spur, the material removed being utilised in 
the construction of the maindam. A view of this 
cutting is shown in Fig. 2. 

The area of the Periyar basin above the dam is 
about 300 square miles, and the rainfall about 100 in. 
perannum. At the level of the escape the area of 
the lake will be just 10 square miles, and the cubic 
contents over 13,000 million cubic feet. The level 
of the sill in the watershed cutting is 31 ft. 
below the level of the escape, and the volume of 
water available for irrigation is 6815 million cubic 
feet, equivalent to more than six weeks’ full supply, 
supposing that during that period no additional 
water isstored. Into the details of the construction 
of the dam we do not now eee to enter ; suffice 
to say that it will be entirely of concrete with a 
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THE NEW MAGAZINE RIFLE 


(For Description, see Page 163.) 
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rubble masonry facing both back and front ; the | cubic feet are required, is derived from the material 
total height will be 160 ft., and during construction removed from the right bank escape and carried 
the water will normally pass over the right flank, |down to the concrete mill by an inclined tramway, 
as shown in Fig. 3, though in heavy freshets the | and when that source is exhausted it will be brought 
entire dam may be submerged for short periods. down in boats from the watershed cutting some six 
The total amount of concrete required, amounts to | miles off. The cutting is situated at the head of a 
54 million cubic feet, and owing to the hilly nature | valley draining into the Periyar River, and this 
of the country, the want of ord‘nary roads, and the | valley has been converted into a series of still-water 
scarcity and dearness of labour, special means have | reaches by the erection of small stone dams. At 
been devised for the transport of this enormous | some of the dams the boats can pass by means of a 
quantity of material. The sand required is obtained | lock, but at most of them the boats are unloaded 
by means of a sand pump from the river bed and | by overhead travellers, and the material transferred 
brought down to the side of the dam in boats. The} to boats in the lower reach. As the dam rises 
wood for the limekilns, of which 40,000 tons will| the water behind it also rises, and one by one 
be required, can easily be procured from the densely these small dams will be submerged, and the 
wooded jungles on the site of the future lake. As) difficulties in transport will be proportionally 
the water level rises they will be cut down and | lessened. The limestone, of which 14 million 
floated down to the works at a minimum cost for | cubic feet will be required, has to be brought 


transport, The stone, of which several million|from the quarries at the foot of the ghaut on 
po 1 8 
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the Madura side. In a straight line, the distance 
to the upper end of the canal is only a little over 
two miles, but there is a rise of 1200 ft., and it has 
been found most economical to erect a wire-rope 
tramway on Bullivant and Co.’s system to carry 
the limestone and other stores up the ghaut. The 
power is supplied by a turbine of 60 horse-power 
working on a fall of 130 ft.; the rope moves and 
carries the buckets with it. The tramway is 
worked in two lengths, the turbine and driving 
gear being placed between them. Owing to the 
irregular nature of the ground the posts and 
trestles carrying the tramway range up to 70 ft. 
and 80 ft. in height, and in several places special 
arrangements have had to be provided for changing 
the direction of the rope or holding it down when 
crossing valleys too wide and too deep to be 
spanned otherwise. The maximum distance be- 
tween the posts on the ghaut is 250 ft., and on the 
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TABLE SHOWING THE COMMERCIAL DEVELOPMENT OF TASMANIA DURING THE YEARS 1880-90. 
iid isso. | 1881. ee ee eee 1885. | 1886, issr. | 1888 | 1980, 
‘. i Se ——— ca | 
Population .. ws oe o,,2 ge ee ++! 114,762 118,923 122,479 126,220 130,541 133,791 | 137,211 142,478 | 146,149 151,480 
“ increase by excess of births over deaths} 1,907 | 2,185 2,134 | 2,137 2,588 2,601 | 2,651 2,575 2,741 2,659 
ma ae a immigration over! | 
emigration aa eS <a 386} 1,416 | 1,419 | 1,604 1,733 649 769 2,692 930 2,672 
Revenue » £ 442,157 | 505,006} 550,764 | 562,066 | 549,741 571,412 904 594,975 640,068 678,909 
Expenditure £ 415,195 | 463,684 500,800 533,330 577,876 586,597 584,755 669,158 709,486 | 681,674 
Imports ee £| 1,369,223 | 1,431,144 1,670,872 | 1,832,637 1,656,118 1,757,486 1,756,567 1,596,617 1,610,664 1,611,035 
Exports, total £} 1,511,931 | 1,555,576 ,587,389 | 1,731,599 1,475,857 1,313,693 1,331,540 1,449,371 1,333,865 1,459,357 
age Fe neces £} 201,655 =| ~=—-211, 253 160,910 | 173,561 | 132,010 141,319 124,402 140,584 127,562 123,486 
a tin, ore, and metal .. £ 341,736 | 375,775 361,046 | 376,446 | 301,423 357,587 363,364 407,857 426,326 345,407 
aa wool ee oe eo ° £ 542,244 | 498,400 432,768 450,367 | 453,567 260,480 310,934 415,425 306,930 283,237 
Shipping inwards. . number, 654 694 733 657 67 690 67 770 842 
” ” tons 205,217 192,024 208,934 | 230,002 | 304,574 342,745 343,656 360,404 385,650 458,247 
» outwards number | 689 78. | 648 71 714 795 819 
a ds tons { 191,738 208,484 241,030 | 309,624 335,061 348,773 374,895 390,628 453, 
Railways . e +» miles open 1675 | 167, 1673 | 167} 2154 257 303 318 327} 3744 
Telegraphs .. rae -. miles of wire open 963 1,024 1,184 | 1,230 | 1,403 1,579 1,861 1,915 2,013 | 2,097 
iri stations ao Fon number} 64 68 76 | 81 | 89 115 124 139 | 147s 160 
Postal ° “e . humber of offices 201. =| 206 209 =| 222 234 246 251 258 278 | 293 
a eo os letters} 2,682,329 ( 2,994,148 | 3,363,331 | 3,579,251 3,752,517 3,905,764 4,099,230 4,290,846 | 4,625,731 4,703,334 
a number of post cards oe a | 31,268 43, 62,524 66,742 84,64 78,860 90,513 110,905 
on a oe Pa 9s newspapers! 2,195,733 2,049,949 | 2,257,018 2,718,010 3,331,198 3,560,367 3,806,738 3,960,859 4,319,304 5,424,657 
Deposits in banks, ordinary banks . és £| 2,122,091 2,600,112 2,864,297 3,516,871 4,022,167 3,640,427 4,127,946 3,832,137 3,564,716 3,958,848 
- - savings ” ee £ 310,080 369,278 388, 388,592 414,503 436,414 429, 448,280 469,927 497,491 
Assessed annual value of property .. od £ 705,032 714,112 745,420 777,768 837,916 850,781 848,273 869,074 891,943 923,657 
Agricultural statistics .. . area of wheat acres 50,022 51,757 46,721 41,301 34,091 30, 35,322 40,498 40,657 49,055 
% 33 oe 7 ae 19,853 27,535 849 23,160 | 28,956 29,247 21,607 21,169 33,834 40,169 
* ri » barley ,, 8,297 4,597 8,229 3,205 5,646 6,833 2,749 3,766 4,670 4,446 
zs a % potatoes “a 10,421 9,670 9,681 9,601 9,037 11,073 6,084 16,394 13,653 17,015 
pe 9 ay 2 31,615 34,790 38,043 41,414 44,735 41,693 47,269 44,562 62,521 50,913 
Horticulture orchards ‘a 6,459 6,717 7,122 397 7,815 8,198 8,735 8,865 9,760 9, 
Live stock—horses number 25,267 25,607 25,857 | 26,84 27,188 28,610 684 29,528 29,238 29,778 
Re cattle a 127,187 130,526 122,504 130,525 128,834 138,642 148,665 147,092 142,019 150,004 
» sheep 2 1,796,715 1,861,857 1,845,455 1,831,069 1,720,027 1,648,627 1,609,046 1,547,242 1,430,065 1,551,429 
» _—*~Pigs ER ine 49, 47,826 55,774 | 57,303" 67,395 73,118 52,408 43,297 58,632 
Coal .. ve se ‘ce = 12,219 11,163 8,803 8,872 | 7,194 6,654 10,391 27,668 41,577 40,300 
Revenue for 1890, 753,0002. ; expenditure for 1890, 722,000/. 


irregular ground forming the watershed ridge 
350 ft. Kilns have been erected near the dam so 
that the limestone may be calcined under the 
supervision of the ofiicers in charge, and delivered 
fresh at the concrete mill without incurring the 
risks to which it would necessarily be exposed were 
it calcined at the quarries. The concrete mill is a 
substantial stone building to the rear of the main 
dam, and contains all the machinery necessary for 
the manufacture of concrete on a large scale. The 
necessary power is supplied by a 180 horse-power 
turbine working under a head of 25 ft., the water 
supply being that which passes over the right flank 
of the main dam. From the mill to the dam the 
concrete is transported in buckets on a wire rope- 
way also worked by the turbine. The supports to 
the rope are movable, and as the work progresses 
the inclination and direction of the tramway can 
be altered so as to deliver the concrete on every 
part of the dam. 

The watershed cutting and tunnel are situated at 
the head of the Mulia Panyam valley, about seven 
miles from the dam and 113 ft. above the river bed. 


The cutting is 21 ft. broad, and is replaced by a) 


tunnel when the depth exceeds 30 ft. The section 
of the tunnel is 12 ft. by 74 ft., and it is on a 
gradient of lin 73. Boring has been undertaken 
at both ends, but the work is now mainly being 
carried on from the eastern end (see Fig. 4) which 
allows the full facilities offered by the fall to be 
utilised in draining the tunnel and removing the 
spoil. Moreover, on this side water power is avail- 
able, and a turbine and air-compressing machinery 
have been erected, and the boring has been done by 
air drills. An additional turbine drives the venti- 





benefits they brought with them. It is not there- 
fore surprising to find the smallest of our colonies 
|at the antipodes following the example of her 
| wealthier and more important sisters, and announc- 
| ing that an International Exhibition will be held by 
her, or that an earnest appeal to the mother country 
has been made to participate at this Exhibition. 
There appears, indeed, every reason why such an 
undertaking should benefit Tasmania as much, 
relatively, as Sydney or Melbourne. The value and 
importance of this small island are growing rapidly 
every year, and the recent development in the 
mineral wealth of the colony is not only likely to 
increase its own revenues, but is drawing towards 
it from this country a large amount of capital for 
mining and other more purely industrial purposes. 
So that even at the isl of incurring losses in the 


which has been built up by the energy and patient 
determination of Englishmen. That its progress 
has been slower is due to an absenee of the gold 
fever that crowded so many districts of Australia, 
with a population that brought but little credit or 
profit with them. The Table which we annex tells, 
in a very narrow compass, the whole story of the 
growth of Tasmania during the last ten years, and 
in so much detail, that there is no need for us to 
enlarge upon it, except as regards its mining indus- 
tries. The production of gold was recorded in 
Tasmanian ofticial statistics in 1867, when 1362 oz. 
were exported. Since that time gold mining has 
been a steady industry, though its importance 
has somewhat decreased during the past ten 
‘years, but the total figures remain, and are likely 
to remain, very considerable. With the exception 





venture, Tasmania may feel herself fully justified | of a few unimportant alluvial workings near the 
in attempting an Exhibition, carried out as it will western coast, gold mining has hitherto been con- 
be under the direct patronage, and with the aid of , fined to the reefs of Beaconsfield, Lefroy, and Ma- 


the Governor and his Government. 

The island of Tasmania, which lies to the south 
of the continent of Australia, and is removed from 
it only by a distance covered by a few hours’ 
steaming, is but 210 miles long measured from 
north to south, and 200 miles from east to west ; 
its total area is 26,215 square miles. Forming at 
one time a part of Australia, its leading physical 
| features are two ranges of mountains running from 
north to south and inclosing between them a wide 
stretch of fertile land ; these ranges are, in fact, 
the continuation of the eastern Cordilleras of the 
continent and afford ample proof that at one time 
the island was a part of the mainland. The coast 
iline is bold an rocky, and is broken by the 





lating fans when the air drills are not at work. The estuaries of numerous rivers, some of which are 
rock is a very hard compact syenite, and there is| wide and deep enough for vessels of relatively 
little probability of any portion of the tunnel’ large tonnage, and for considerable distances. The 
requiring lining. The length is somewhat overland is fertile to a marvellous degree, and the 
6000 ft., and work is being carried on so that it | climate all that could be reasonably desired, the 
may be completed at about the same time as the; mean summer temperature being 62 deg. and that 
dam rises to such a height as to render it possible | of winter 47 deg., while the average rainfall is 
to commence discharging water into the Vigay.|24 in. The natural conditions being thus so 


The entrance to the tunnel will be closed by balanced | 


gates of a new design, but as yet the details have 
not been fully decided. The waterway to be pro- 
vided, is 120 square feet, so that any subsequent 
extension of the project can be carried out by 
simply enlarging the tunnel, which could rapidly 
and conveniently be done, but any alteration to 
the gates and passages to them would be a work of 
much greater difficulty. The estimated total cost 
of the works is calculated at Rs. 64,39,913, and the 
net revenue, Rs. 5,02,814, being a return of 7.8 
per cent. on the capital expenditure, 








THE TASMANIAN EXHIBITION. 
Tue brilliant series of Australian exhibitions, 
though they were attended in each instance with 
large financial deficits, seem to have given full satis- 
faction to the various Governments upon which the 
losses fell, on account of the many direct and indirect 


favourable, there is little wonder that Tasmania is 
becoming every year a more favoured place of 
residence for the colonist, not only from this 
country but from Australia. Of late years the 
remarkable discoveries of mineral wealth have 
added a still stronger inducement ; on this point 
we shall have more to say presently. 

The history of Tasmania, so far as this country 


thinna. At the former, the workings, which have 
been very successful, are carried out by the Tas- 
manian Gold Mining Company, which has absorbed 
several other ventures of less importance; this 
concern has paid considerably over half a million 
in dividends. The Lefroy reefs, which gave great 
returns for several years, is not now the profitable 
undertaking that it has been ; the Golden Gate at 
Mathinna is now yielding good returns, while other 
very promising reefs at Mount Lyall, near Mount 
Bischoff, and on the west coast, are at present 
almost untouched. 

Tin was first worked in 1873, during which year 
four tons were produced. It occurs chiefly on the 
north-east coast, and at Bischoff, where the famous 
Bischoff mines have paid over a million sterling in 
dividends. Although it had been known for many 
years that a wide distribution of coal existed in 
Tasmania, it is only during the last two years that 
coal mining has been carried out on an extensive 
scale. The present output is only about 40,000 
tons a year, a quantity that could no doubt be 
increased indefinitely ; nearly all the present 
| production comes from the collieries at Fingall, 
|worked by the Mount Nicholas and Cornwall 
| Companies. 

The mineral enterprise which, however, is now 
attracting the greatest amount of interest in Tas- 
mania, is that of silver and lead. Great excitement, 
| in fact, exists about this on the island, and during 
a very short time no less than 72,500 acres of 





is concerned, began in 1642, when it was discovered | claims have been taken up or applied for in 80- 
by Abel Jan Tasman, the famous Dutch explorer, | acre lots near the mines ; which from all reports 
who named what he then considered to be a part of | will soon become famous. These mines are 
the mainland, after Van Diemen, who was then the | situated at Mount Zeehan, where two English 
Governor of the Dutch East Indies. It was not|and some local companies are at work with 
till more than a century and a half had passed that | very promising results. The completion of a line 
an English voyager discovered the separating to the nearest port in April next will change the 
channel of Bass Straits, six years before the! present conditions and remove the difficulties 
‘island was taken possession of by England as a about transport under which the companies at pre- 
penal settlement ; this was in 1803. Since then the | sent labour, and when large extensions are con- 
history of Tasmania has been practically that of templated. The extent of this silver region, so far 
our other Australasian possessions, the prosperity of | as it is at present known, is about 8} miles, from 
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Mount Zeehan to Mount Dundas, but there are 
indications of a much larger area than this, and it 
is on this account that claims are now being taken 
up with so much confidence and rapidity. 

Tasmania is a favourite summer resort for the 
holiday makers of Australia and even of New 
Zealand, who flock there annually in crowds. For 
this reason the contemplated Exhibition will possess 
much more than a local interest for exhibitors. 
From some cause, doubtless more interesting to 
the Tasmanians than to us, Launceston, and not 
Hobart, the capital, has been selected as the site 
for the Exhibition. It is not probable that many 
manufacturers in this country will send out goods 
en purpose, although doubtless it will pay some 
makers of mining and of agricultural machinery to 
do so. Still we believe that England will be well 
represented at this little show on the opposite side 
of the world, and for the following reason. The 
Melbourne and Sydney Exhibitions attracted many 
English exhibitors, and of these not a few estab- 
lished flourishing branches in Australia. It will be 
easy, and no doubt profitable, for such firms to 
exhibit, and the same reason holds good with a 
number of manufacturers in the United States ; we 
believe that Canada inténds to be officially repre- 
sented, and that Austria has a sufficient market at 
the antipodes to induce a number of exhibitors to 
go from that country. It would therefore seem as 
though this little exhibition is to be quite inter- 
national, and we are glad in the interests of 
British trade that this country is likely, for the 
reasons we have mentioned, to be to some extent 
represented. For the benefit of those manu- 
facturers who may be desirous of obtaining further 
information, we may add that the Tasmanian 
Government has instructed their Agent-General, 
Sir Edward Braddon, K.C.M.G., to represent the 
interests of the Exhibition in this country, and that 
all communications on the subject should be 
addressed to him at 5, Victoria-street, West- 
minster. 





NOTES. 

Disvosat oF THE GLASGOW EXHIBITION SuRPLUs. 

THE disposal of the surplus of an exhibition to the 
satisfaction of a community is often, almost always, 
more difficult than the earning of one. The Chan- 
cellor of the Exchequer the other day said he would 
rather arrange to meet a budget deficit by the imposi- 
tion of taxes than divide a surplus, so numerous and 
contending were the claimants for shares, and this 
has been the case with the Glasgow Exhibition 
of 1888, although we very much question if the 
executive would have preferred to be in the 
same fix as the authorities of the Edinburgh Exhi- 
bition, where a deficit has to be provided for. 
Science and art were the claimants at Glasgow, 
the former demanding some share of the surplus 
for the furtherance of technical exhibition and 
for other purposes; but ultimately art gained 
the ascendency, and then it became a ques- 
tion as to what branch of art should be favoured, 
with the result that a compromise was effected, 
although painting and a museum occupy the first 
place, with a musical saloon anda school of painting 
and design as adjuncts ‘‘if found practicable,” 
which probably means if finances admit of it. The 
scheme is fairly well matured, so far as prelimi- 
naries are concerned, and parties are agreed. 
The Exhibition surplus amounts to 46,0001., a 
very good sum, and the International Exhibition 
Association are to raise an equal sum by voluntary 
contribution, making it 92,0001. This seems 
likely of realisation, the Lord Provost, Mr. John 
Muir, having promised a minimum of 10,0001. ; he 
offers 25,0001. if other three gentlemen will con- 
tribute like sums. Doubtless, to use the words of 
Sir James King, who was largely identified with 
the success of the Exhibition, the other subscrip- 
tions will be in keeping with the proverbial gene- 
rosity of the citizens of Glasgow. When the 
amount has been raised it will be administered by 
a joint committee of the Exhibition Association and 
Town Council, who will appoint architects and 
decide on the plans and extent of the building, and 
have it resin The question of a site led to some 
contention, but nearly all considerations favoured 
Kelvingrove Park, owned by the Corporation, and 
the site of the Exhibition. The new Art Institute 


will therefore be a companion to the magnificent 
University Buildings, which occupy Gilmorehill on 
the other side of the valley of the Kelvin, and it 
is to be hoped that the buildings will be worthy 





in grandeur and architectural beauty. Not only 
are they to afford the means of displaying those 
specimens illustrative of science and manufacture, 
and those treasures of art which have been gathered 
together in the Corporation Museum, and which 
are daily being added to by the generosity of 
public-spirited citizens, but they may also enable 
the authorities to provide better accommodation 
for the School of Design, and by the greater en- 
couragement of the institution enable advances to 
be made in the beauty of the design of the manu- 
factures. If in its entirety the plan is carried out, 
there will also be provided a large spacious hall, 
well fitted for musical recitals. The carrying out 
of the scheme, finally ag at a meeting on 
Monday, is to be the object of as great solicita- 
tion on the part of the council as was the success 
of the Exhibition. 


MancHEstER Sup CANAL. 


The Manchester Ship Canal Company on Tues- 
day agreed to take over from the executors.of the 
late Mr. John Walker, the contractor for the canal, 
the work as it stands and to complete the con- 
struction themselves. This remarkable change is 
accounted for in the report as follows: ‘‘In the 
summer of 1890 serious differences arose between 
the company and their contractors in reference to 
sums claimed for payments on various works under 
the contract, which as time went on increased 
rapidly in amount. As a result of negotiations 
which took place, these claims were compromised, 
and all differences were amicably arranged, to the 
satisfaction both of the directors and the executors 
of Mr. Walker. An agreement was entered into 
whereby the then existing contracts between the con- 
tractors and the company were determined, and the 
company took over the works as from November 24th 
last.” A deadlock had practically arisen, and this was 
the only alternative for the speedy completion of the 
works. The best evidence of the satisfactory nature 
of the settlement to all concerned is the fact that the 
executors of the contractor and the executors’ staff, 
under the management of Mr. Topham, are to act 
in the completion of the canal as the agents of the 
company. The agreement also provides that upon 
the realisation of the plant, which has cost 943,6401., 
40 per cent. of the amount realised over and above 
450,0001. is to be paid to the executors. The direc- 
tors have so arranged because they think that the 
executors of the contractor, being engaged in similar 
works, will have greater facilities for disposing of the 
“onan on good terms than the directors can possibly 

ave. The impossibility of realising the value of 
the plant before the opening of the canal, the in- 
creased aost of work, the necessity which has arisen 
to provide extra works and to purchase more 
land, as well as the arrangement made with the 
contractors, will render necessary an application to 
Parliament for an increase of capital powers. The 
total capital expenditure from the formation of the 
company to the end of the half-year was 9,047,5951. 
17s. 6d., and the total receipts 8,512,9701. 19s. 2d. 
The directors estimate a further expenditure on 
capital account during the current half-year as 
follows: Purchase of land and compensation, 
54,6191. 5s. 3d. ; construction of works, 1,035,000). ; 
and interest, engineering, and general expenses, 
210,000/ ; a total, with 10 per cent. for contin- 
gencies, &c., of nearly 1,700,000/. Ten per cent. 
had been originally added for contingencies, and 
amounted to 575,000/., but that has been applied 
to paying interest out of capital. If that sum 
had been retained the deficit would practically 
not have been more than perhaps 300,000/., plus 
the plant now bought, and it is thought from 
one-half to two-thirds will be got for the plant. 
Much of the land, too, will remain valuable after 
the canal is opened, so that while 1,700,000/. is 
being added now to the nominal cost of the works, 
much of this will yet be recovered. It is contem- 
plated to apply to the Manchester Corporation for 
assistance, and the mayor has promised to lay the 
matter before the council. An interesting progress 
report by the consulting engineer, Mr. Abernethy, 
was submitted to the meeting. In it he says that 
most of the dock locks, bridges, railways, &c., are so 
far advanced that the period for the completion of 
the canal is dependent upon the amount of excava- 
tion and dredging remaining to be executed. 
The formation of the approach channel at East- 
ham to insure a sufficient depth of water to 
accommodate the Ellesmere Port and Weaver 
traffic may be completed by the end of May next. 
As reguds the completion of the canal to the 





Weaver, he felt justified in stating that this section 
of the canal may be opened for traflic by the end of 
May. Respecting the section of canal up to the 
Salford and Manchester Docks he saw no reason to 
doubt that the canal up to the docks at Manchester 
can be completed during the midsummer of next 
year. With trifling exceptions, all the walls of the 
Manchester Docks are built to coping level, and 
little is required to complete these works. The 
river cofferdam at Manchester has been con- 
structed, and all the docks may be finished by the 
month of June. 





DR. OTTO. 

WE regret to record the death, at Cologne, on 
January 26, of Dr. N. August Otto, the inventor of 
the Otto gas engine. He succumbed, after a brief ill- 
ness. His career exemplifies the success of persever- 
ance and energy paired with skill and ingenuity. Luck 
often follows pluck, and a false start is not fatal. Mr. 
Otto started as a commercial traveller, for which 
duties his great mechanical skill was of little avail. 
Some circumstance turned his attention to gas engines, 
where his commercial capacity remained valuable. In 
1867 he, in conjunction with Eugen Langen, surprised 
the engineers who had flocked to the Paris Exhibition, 
with a real practical gas engine, an engine of the 
vertical type, with flywheels on the top, not uncanny 
in appearance, but terribly noisy. The noise had to 
be borne, and was borne—for the new engine became 
very popular—for nine years, when the ‘‘ Otto Silent ” 
was presented. That engine has undergone such mani- 
fold improvements by the inventor and by Messrs. 
Crossley that startling innovations and perfections are 
hardly to be looked for. 

The gas engine in its practical career has thus 
quickly attained maturity. Yet the early history of 
the gas engine has to yo back more than 200 years. 
It is orthodox to quote Huyghens as the first in the 
field ; the series of originators commences, therefore, 
with one of the best names of physical science. 
Among the papers of the great physicist is one dated 
1640, on a ‘‘ Novel Motive Force Derived from Gun- 
powder and Air.” Papin took this idea up in 1688, one 
year after his classical experiment which initiated the 
steam engine; but he was not satisfied with the results. 
Fully a century later, Street reopened the researches 
by bringing out and patenting a motor cylinder with 
explosion by means of a torch. Many others followed, 
Lebon, Samuel Brown, Wright, Barnett, Newton, Bar- 
santi and Matteucci, Million, and Lenoir and Hugon, 
who came very near producing a practical engine. 
But Langen and Otto’s engine of 1867 was so decidedly 
superior in the economy of gas consumption that the 
Lenoir and Hugon engines were at once put out of the 
field. Otto’s gas engine embraced the characteristic 
features of some of its predecessors—it is rarely other- 
wise in our days—the compression of Barnett, the 
cycle of Beau de Rochas, and the free piston and other 
advantages of Barsanti and Matteucci’s engine, which 
was remarkable in many respects and effected ignition 
by means of the electric spark. But engineers remain 
indebted to Dr. Otto for supplying an engine which 
realised and did what others, who deserve all credit, 
had been aiming at. We will not here contest the 
question of priority of invention. It has been fought 
out many a time; and we believe that no one will 
grudge Dr. Otto the benefits and comfort which his 
work and exertions brought him. 

He was an honourable man, esteemed by all who 
knew him, and his invention was not a lucky hit. He 
was not trained as an engineer, but he made himself 
one by hard work and study; and his achievements 
mee his great theoretical knowledge, mechanical 
exterity, and fertility of resources. 





MR. JOHN DIXON. 

THE death on January 28 of John Dixon, civil engi- 
neer, at his residence, High Towers, Croydon, removes 
one who was widely known and much respected. The 
eldest son of the late John Jeremiah Dixon, Newcastle- 
on-Tyne, he came of a well-known Quaker family of 
coalowners at Cockfield in the county of Durham, 
who were distinguished as engineers and scientists 
even in the last century ; he was nephew of the late 
John Dixon, the first chief engineer of the Stockton 
and Darlington Railway, who was intimately asso- 
ciated with George Stephenson in the original surveys 
and making of this, the first railway. 

Born in’ Newcastle in 1835, he commenced his 
education at Dr. Bruce’s school in that town, and 
served an apprenticeship at the engine works of 
Robert Stephenson and Co. Soon after complet- 
ing this he was appointed engineer and manager 
at the Bishopwearmouth Iron Works of the Con- 
sett Iron Company, but in 1864, after a_ brief 
adventure in iron manufacture at Bedlington, he re- 
moved to London, where he began a successful career 
as engineer and contractor, which was continued till 
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his death. In this capacity he carried out many im- 
portant works in various parts of the world, com- 
mencing with the landing stages on the Thames Em- 
bankment, piers at Southport and Douglas, Isle of 
Man, and the very large iron piers and wharves at 
Huelva, in Spain, for the Rio Tinto Company. A 
bridge over the Nile at Cairo was his next work, 
followed by extensive drainage and sanitary works 
at Rio Janeiro, and piers in Mexico and Para, 
on the Amazon. About 1874, in connection with 
Mr. Richard Rapier, he got the concession for 
and made the first experimental railway in China, 
from Shanghai to Woosung, which was very successful 
and popular among the natives for a time, but owing 
to the prejudices of the ruling mandarins, was shortly 
bought up and the materials taken out to sea and sunk. 
But notwithstanding the slow advance of western ideas 
in China, the example of this pioneer line in the 
Flowery Land is at a apparently about to be fol- 
lowed, and a commencement may shortly be expected 
of railway enterprise, which in the not far distant 
future will cover this almost unknown and immensely 
rich country with a network of means of communica- 
tion for the development of its commerce. His dis- 
covery of an unexpected supply of water in the Rock 
of Gibraltar, and the practical demonstration of the 
same, was due to his great knowledge of geological 
science, and brought him into high repute with the 
military authorities and the War Department, who 
purchased his concession, and thus secured an invalu- 
able constant supply of fresh water. 

His next enterprises were in Portugal, where he 
constructed the Custom House piers at Lisbon, and a 
60-mile line of railway, for which he was awarded by 
the late king an Order of Merit. 

Bridges at Waterford, in Ireland, and docks and 
harbour extensions at Port Talbot, in Wales, occupied 
him for some time, and almost his last important work 
was the rebuilding of Hammersmith Suspension Bridge 
over the Thames for the Metropolitan Board of Works. 
But the work of all others which brought him most 
repute was the public spirit and ingenuity displayed 
in devising, undertaking, and carrying out the trans- 
port from Alexandria to London of the famous Cleo- 
patra’s Needle, which now, on the Thames Embank- 
ment, bears his name and fame on the bronze tablet 
of its pedestal. 

In this enterprise he was supported by the late Sir 
Erasmus Wilson, F.R.S., to the extent of 10,000/., 
but owing to the unfortunate salvage claims, he was 
a financial loser to almost the same amount—a fact 
which has never been sufficiently known and appre- 
ciated. Failing health some three years ago induced 
him to visit our colonies in South Africa, where his 
reputation as a harbour engineer caused his opinion 
to be sought in many important harbour works, but 
broken down in health, he never thoroughly rallied 
after his return, and he died at the comparatively 
early age of fifty-six. As an accomplished amateur 
artist he made a name, and his water-colour drawings, 
mostly of stirring sea pieces, were frequently hung in 
various exhibitions in London. Originality of design, 
and extreme energy in execution, were his chief charac- 
teristics as an engineer. His loss will be deeply felt by 
a very large circle of friends, who esteemed highly 
his great abilities, his indomitable enterprise, and 
genial personal qualities, which will secure him a high 
position among Newcastle worthies. In recognition 
of these qualifications he was some years ago accorded 
by the University of Durham the degree of M.A., 
honoris causa; he was a lieutenant of the City of 
London, and held many other well-deserved honours. 





TRIAL OF H.M.S. ‘‘ LATONA.” 

On Friday last (30th ult.) a trial of considerable 
interest to naval circles took place, viz., that of the 
Latona, second-class cruiser, built and engined by the 
Naval Construction Company, Barrow, under the pro- 
visions of the Naval Defence Act. This interest was 
due to the fact that the Latona is the first of the ini- 
proved vessels building under that Act to be tried, 
the only one tried previously being the Gossamer, 
built and engined at Sheerness, but which was simply 
a reproduction of the Sharpshooter class. 

The Latona is one of the twenty-nine ships known 
as ‘‘ improved Medeas,” being of 3400 tons displace- 
ment, 300 ft. long, 43 ft. beam, against the 2800 tong, 
265 ft. length, and 41 ft. beam of the Medea. It was 
hoped by this increase in length and displacement, 
with the accompanying increase in boiler power ren- 
dered possible, to overcome the objections which had 
been urged against the Medeas, viz., cramped engine- 
rooms and bunkers, entailing difficulty of working at 
full power, and consequent physical exhaustion of the 
engine-room staff, and also the difficulty of steaming 
ac high speed against a sea. 

It is satisfactory to be able to say that, so far as the 
last trial goes, these anticicipations have been realised, 
the mean results of eight hours’ running at ‘‘ natural 
draught” being : Indicated horse-power, 7247 ; speed, 
19.051 knots, air pressure in stokeholds .44 in. of 





water. This result, it must be noticed, is what is 
termed ‘‘ natural draught,” i.e., the air pressure is not 
to exceed .5 in., and for this trial the specified horse- 
power and speed was 7000 and 18 knots. The forced 
draught trial was arranged to take place on the 5th 
inst., and the result may be known by the time this is 
in print; but it may, at the moment of writing, be 
confidently anticipated that the requisite 9000 horse- 
_ and 20 knots will, with the air pressure of ]}in., 

e easily obtained ; in fact, the officials attending the 
trial were so impressed with the ease with which the 
power was obtained, and thethoroughly satisfactory way 
in which everything worked, that many did not hesi- 
tate to state their expectation of 21 knots. One slight 
defect only was detected on the day preceding the 
actual trial, and on which, but for the fog, the trial 
would have been carried out, viz., a difficulty in 
getting the coal out of the bunkers ; the sliding water- 
tight doors are protected from injury, by being struck 
by coal or jammed, by projecting sheet-iron hoods 
built over the tops of the , a and it was found that 
these hoods projected so far into the bunker that suf- 
ficient space was not left between them and the sides 
of the bunkers for the coal to fall freely to the doors ; 
this was remedied by cutting away the hoods and no 
further difficulty was found. 

Another alteration has also been effected, though not 
strictly a defect, viz., alteration of pitch of the pro- 
peller from 17 ft. to 18 ft. This has been done in order 
to obtain 20 knots at 140 revolutions, which was the 
original specification ; on trial to get 19 knots the re- 
volutions were 137, so that an excessive number of 
revolutions would have been necessary, and it will 
probably be more economical to obtain the increased 
speed by coarsening the pitch. 

The principal particulars of the machinery are: 
Twin screws, each driven by a triple-expansion ver- 
tical engine ; diameters of cylinders, 334 in., 49 in., 
and 74 in. ; stroke, 39 in. ; screw (diameter), 13 ft. 3 in.; 
pitch adjustable between 16 ft. and 18 ft. The slide 
valves of the high and intermediate cylinders are 
single-ported piston valves, of the low, flat, double- 
ported type. 

The pistons of the high and intermediate cylinders 
differ somewhat from ordinary naval practice, the 
packing rings being narrow rings of Perkins metal, 
and having no springs behind them; the junk ring 
is very deep and really forms the bearing part of the 
piston ; it has three water grooves cut inits face. The 
piston slide valves have no spring rings at all, being 
simply plain cylinders at the ends with water grooves. 

Each cylinder is supported on a cast-iron column 
at the back, and steel pillars stayed diagonally 
in front; the three columns for each set of engines 
are stayed together by longitudinal stays at the tops. 
In addition, the two low-pressure cylinders are stayed 
together by an a adjustable stay passing 
through the longitudinal bulkhead between the engine 
rooms. The whole arrangemeut is very complete, and 
has resulted in an almost total absence of vibration. 

Each engine-room contains beside its main engine: 
Electric light machinery; air-compressing machinery ; 
condensing apparatus, consisting of a Weir’s evapo- 
rator and Normandy condenser ; auxiliary condenser ; 
auxiliary air-pump engine ; auxiliary circulating en- 
gine; fire engine; main circulating engine; turning 
engine; reversing engine. The whole arrangement 
of the engine-room, as regards economy of space, and 
convenience of handling, has had much thought be- 
stowed on it by the constructors and the Admiralty 
inspecting officers, the experience of the latter in 
handling machinery at sea having been of great value, 
and the result is a most convenient and, relatively to 
the size of ship, roomy engine-room. Also in this con- 
nection may be mentioned the efficiency of the lubri- 
cating arrangements, a most vital matter, and the 
care which has been taken by means of casings to 
protect donkey engines, valves in the stokeholds, &c., 
from coal dust and dirt. 

The boilers are five in number, three double-ended 
and two single-ended ; the former contain each six 
furnaces and the latter each three, making a total of 
24 furnaces and 24 separate combustion chambers, so 
there is no possibility of any back draught producing a 
repetition of the Barracouta disaster. The grate sur- 
face of each furnace is 3 ft. 54 in. by 7 ft. long, making 
a total of 580 square feet, so that to produce 9000 
indicated horse-power, less than 16 indicated horse- 
power per square foot of grate is required to be deve- 
loped ; it is here that the increased efficiency of the 
Latona over some of her predecessors lies, as 
much as 20 indicated horse-power having been 
in some former cases expected, an amount which, 
judging by present experience, cannot be obtained 
without most dangerous straining of the boilers. The 
boilers are fed by five Worthington pumps, and fresh 
water to make up any waste is carried in the double 
bottoms. The feed tanks are built in the ship’s side, 
soone side is always being cooled by sea water, but 
slight defects of this nature cannot be avoided. 

The ventilation during the trial was perfect, and 
subsequent examination of the boilers showed not the 
least sign of strain, so that seeing the reasons fur 





anticipating a good forced draught trial, it may per- 
haps not be premature to congratulate the construc- 
tors and the Admiralty on a successful ship. 








HOURS OF LOCOMOTIVE DRIVERS AND 
FIREMEN. 
To THE EprTor OF ENGINEERING. 

Sir,—The article which appeared on page 136 last week, 
placed very clearly several important matters relating to 
this subject. 

The Board of Trade return only gives details of long 
hours to “eighteen hours and upwards ”—and you have 
for the purposes of your Table taken such hours as eigh- 
teen. Now the most serious part of overwork is the 
cases of 20, 24, and 27 hours, which are not given in the 
return, but which are far too often worked. 

More attention should, I think, be given to the 
practical working of the “‘trip system,” because it is 
under that system that most of the excessive hours of 
duty are worked, and also that much of the present 
friction between servants and companies arises. 

Under the trip system there are trains for which 10 
hours’ money is given, or 60 hours per week. In conse- 
quence of delays by signals, extra shunting, &c., the trips 
actually take 70, 80, or 90 hours each week. Therefore 
there are plenty of cases of men working 90 hours for 60 
hours’ money. Some members of Parliament seem to 
have an idea that if a man works excessively long hours 
at one stretch, he has overtime pay. 

his is not so. Men often work 20 hours, 18 hours, 
and 18 hours, in three long spells in one week ; the result 
is that they only make a total of 56 hours, and instead of 
overtime pay, they receive four hours less than a week’s 
money. 

In cases in which men are paid by hours the overtime 
pay has been most carefully regulated, but little or 
nothing has yet been done to improve the “‘ trip system.” 
The Select Committee to be appointed by the House of 
Commons will no doubt take steps to restrict excessive 
hours. Various opinions have been expressed with 
regard to the effect upon the companies, and it has been 
asserted by some persons that to reduce the hours will 
not cost much. This theory is, however, quite an error. 
Hundreds or probably thousands of men are every week 
working on the “trip system” for from 10 to 30 hours 
extra time without pay,—it therefore follows that to 
reduce excessive hours much of the present “‘ unpaid-for ” 
time will have to be worked by additional men at extra 


cost. 

The point which will no doubt have to be considered is 
how the companies can by means of goods lines, extra 
sidings, &c., take steps to get the trains along better, and 
thus get a ter mileage out of both engines and men, in 
less time than at present. 

At many large stations and junctions the goods and 
coal sidings are so arranged that practically only one 
train in each direction can do its work at one time, 
causing great delay to all the other trains which may be 
standing, losing time waiting their turn. It would also 
be important to consider the advisability of appointin 
men at a cheaper rate to help to get engines ready, a 
to put themawayinthe shed. It is certainly unnecessary 
to employ and pay first-class express drivers to get coal 
and water and do other very third-rate work. 

CriemMEnT E. Srrerron. 

40, Saxe-Coburg-street, Leicester, February 2, 1891. 





BOILERS IN THE NAVY. 
To THE EprTor oF ENGINEERING. 

Sir,—I am pleased to see that Mr. Seaton is as hopeful 
of the success in the near future of marine boilers when 
working under forced draught (see January 16, page 85), 
as at present they are a continual source o Fed and 
in many cases loss of life to marine engineers; and the 
disastrous results attending the more recent trials of 
H.M. cruisers have been caused by the boilers giving 
out with leaky tubes, and rather than press them further 
by using forced draught, the Admiralty have been 
satisfied to accept the machinery from the contractors 
upon completion of the natural draught trial only ; from 
this it is obvious that unless some improvement is effected 
in boiler construction, forced draught cannot be used with 
safety ; boilers which have broken down from this cause 
show upon examination no very serious damage beyond 
a bulging of the back tubeplate. The workmanship in 
every case has been of the best, and the mode of fixing 
the tubes the most approved, viz. the tubes at the smoke- 
box end being swelled ?, in. larger than the body of the 
tube, and at the firebox end, the tubes are ground or 
turned to accurately fit the holes in the tubeplate, a true 
fit being thus insured before the tubes are expanded. 
The workmanship being good, the cause of failure must 
be looked for in the design. There is a difference of 
opinion among engineers as to the cause of this 
failure; some attribute it to unequal expansion, and 
the fact that double-ended boilers are weaker in 
this respect, to the weight at the centre bein 
carried through the combustion chamber stays inste 
of by the back, as in the single-ended boiler. It is 
difficult to definitely assign a reason, but it is no doubt 
due to lightness of construction and the overcrowding of 
the tubes ; there can be no question that the boilers are 
made too light for the work they have to perform, the 
factor of safety in some cases being as low as four and 
always below five, and it is no uncommon thing upon 
testing a boiler with water pressure to find a distortion 
of the shell to the extent of 4 in. in the direction of its 
diameter and } in. in the direction of its length, and this 
with the plates in a cold condition ; how closely, there- 
fore, must the limit of elasticity be approached when the 
plates are in an overheated condition, as they un- 
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doubtedly are owing to the insufficient pe gree. el the 
water over the surface of the tubeplates, due to the close 
pitch of the tubes and the rapid generation of steam with 
the more effective heating surface caused by the forced 
draught. The remedies which then suggest themselves 
are, firstly, te increase the thickness of the back tube- 
plate, aol secondly, to increase the pitch of the tubes so 
as to leave not less than 1} in. or 1}in. between each 
tube, instead of 1 in. as at present, or by leaving out one 
row of tubes both vacheclie and horizontally through 
each nest, which would give a waterway in the form of a 
cross, and would greatly facilitate the access of the water 
to what is, at present, an almost inaccessible point ; this 
would, of course, either increase the size of the boiler or 
reduce the heating surface; but, as under the present 
condition some of the tube surface (which is simply 
crowded in for the sake of getting so much tube surface 
per indicated horse-power, and tly at the expense of 
the steam space) must be ine’ wom Ido not imagine 
that the steam generating power of the boiler would be 
much, if any, lowered by reducing the number of tubes 
and making the heating surface of the remainder more 
efficient ; by this means a good serviceable boiler would 
be insured, and one better suited to the requirements of 
the Navy; and when we see the disasters which overtake 
our ships in time of peace, and when working under the 
most favourable conditions, it is painful to imagine the 
confusion of a naval war. 
T an, Sir, yours faithfully, 
Hull, January 31, 1891. J. DAVENPORT. 





ELMORE’S COPPER DEPOSITING PROCESS. 
To THE Eprror oF ENGINEERING. 

Sir,—Your article of January 30 on ‘‘ Elmore’s Copper 
Depositing Process,” giving some interesting details of 
manipulation, is the first printed description 1 have seen 
and as the process is very interesting from a techni 
point of view, I should be glad to see the subject ventilated 
in_your columns. 

From the description given in your article it would 
seem that a loss of tension occurs in each bath of .9 volt, 
and that the electromotive force of each tank is under 
1 volt ; if this is really so (which I doubt) it would mean 
that under 50 per cent. of the electric energy generated is 
utilised. 

It would be interesting to hear from your contributor 
if this is really so, and if so how this loss occurs, and how 
this loss compares with the loss of tension occurring in 
other installations for the electrolytic refining of copper. 

The Elmore process seems very suitable for the manu- 
facture of large tubes where the cost of manufacture is a 
secondary consideration ; but I fail altogether to see how 
it can hope to compete with the ordinary process of manu- 
facture of solid drawn copper tubes under 6 in. in diameter 
or even under 9 in, in diameter ; it is true that large solic 
drawn tubes are expensive to buy, but this is partially 
owing to the small demand for large diameters. 

Presuming that the cost of depositing copper by this 
process ‘‘ from pole to pole” is at least as great as the cost 
of depositing copper electrolytically as carried on com- 
mercially at Birmingham, Smbace, Oker, and many 
other places, 1 fail to see how it can compete with the 
ordinary process of manufacture from tough ingot ; tough 
ingot is now worth, say, 55/. 10s., and electrolytic about 
67/. 10s. ; to this difference of 12/. per ton must be added 
the royalty for the Elmore patent, say 3/. per ton, 
together a difference of 151. a ton to start with, which is 
not a bad margin. 

Whether the small tubes drawn down from the skellets 
manufactured by the Elmore process are as good as those 
made in the ordinary method I am unable to judge, but I 
should fear a disturbance of structure on exposing the 
electrically deposited skellet to the action of the draw 
bench. If, however, Messrs. Elmore have succeeded in 
obtaining, as I believe they claim, a deposit thoroughly 
homogeneous, my fears may be groundless. On the whole 
the process seems to promise t things in the manufac- 
ture of large thick tubes, and if the question of getting a 
thoroughly homogeneous deposit is finally settled I see 
no reason why we should not have electrically deposited 
boiler flues, but I doubt if the process will ever be suitable 
for the manufacture of ordinary copper tubes under 6 in. 
internal diameter. el faithfully, 

February 2, 1891. Currum. 





WEIR’S FEED-WATER HEATERS. 
To THE Eprtor or ENGINEERING. 

Six,—Some correspondence I have had with Mr. Weir, 
the inventor of a feed-water heater known by his name 
renders me desirous of stating that I have never claim 
as my own the principle of heating the feed by steam 
drawn from a cylinder before its expansion is completed, 
or by the exhaust of an auxiliary engine. I suppose that 
no careful reader of my book, or of the article published 
gy columns in April last, would eyer suppose that I 
had. ‘To me such an idea seems an sbsurdity, but as Mr. 
Weir is not satisfied with what I have said on the subject, 
I should be glad with your permission to make some re- 
marks upon it. 

My own attention was first called to the question by 
Mr. Weir in an interview which I had with him in 
November, 1887. Then, or immediately afterwards, he 
submitted to me a diagram with a description, the 
reasoning in which purported to show that there 
was necessarily a saving by the process. he rea- 
soning in question did not appear to me _ conclu- 
sive, and from causes into which I need not 
enter, I was unable at that time to consider the question 
thoroughly. It was not till the spring of 1890 that I was 
able to resume it, and I then tsenediasely perceived the 
nature of the saving obtained, and that Mr. Weir’s 
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reasoning, when put into a pro) 
its legitimate conclusion, show efficienc 
cycle by the action of a feed-water heater on Mr. Weir’s 
principle. This result interested me a good deal, because 
it has an important bearing on the question of the 
standard of efficiency in steam engines, and I con- 
sequently published in your columns in April last 
a noteon the subject. In this note I introduced the rea- 
soning referred to above, in a manner which showed 
quite plainly that I did not regard it as my own, and re- 
marked that until the nature of the saving was under- 
stood, doubts might be felt whether the saving was a real 
one. In my book recently published, I have dealt with 
the question in essentially the same way, and have shown 
that the principle is in strict conformity with the ac- 
knowledged principles of thermodynamic science. In doing 
this Ihave rendered Mr. Weir a verysubstantial service, for 
as a recent paper by a well-known marine engineer shows, 
his principle is by no means universally accepted. And 
if Idid not directly connect Mr. Weir’s name with the 
reasoning referred to, it was not from any desire to ignore 
or depreciate Mr. Weir’s work, but simply because I 
supposed it well known to those interested and_ regarded 
it as, taken alone, of no special importance, while I was 
not sure that I should precisely reproduce Mr. Weir’s 





views. I may add, moreover, that if IT had been acquainted | 


| 





and carried to | with Mr. Weir’s patents, one of them dated as long ago 
of a | as 1872, I should have felt it both a duty and a pleasure 
steam engine cycle might be raised to that of a Carnot | to have referred to them in the notes to m 


book. 
JAMES H, CorrertLt. 


Greenwich, February 4, 1891. 





OFFICERS’ PAY. 
To THE Epitor oF ENGINEERING. 

Str,—I think, as an engineer accustomed to accurate 
estimates, that the little Table of relative pay of captains, 
&e., in Germany and nt, is likely to give a very 
erroneous impression to those who don’t know the 
position. 

The German and other Continental company officers 
have 250 men, the English nominally 100, but not often 
more than 90. The work done is widely different. In 
England most of the work is done by the sergeants. 

I must ask you, on behalf of the tax-payer, to insert 
this in your next. Yours, 

Sypney THomeson, Late Indian Army. 

33, Pall Mall, January 28, 1891. 





Bexcian Sreet Rats.—The exports of steel from 
Belgium last year were 73,867 tons. The corresponding 
exports in 5880 were 69,692 tons. 
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EXPERIMENTAL 


TRIPLE-EXPANSION 


ENGINES. 


CONSTRUCTED BY MESSRS, ROSS AND DUNCAN, ENGINEERS, GOVAN, GLASGOW. 





THE engines which we illustrate on the present page 
have been built by Messrs. Ross and Duncan, of the 
Whitefield Works, Govan, Glasgow, to serve as a 
working model for the instruction of the students of 
the Government Naval School at Etajima, Japan. The 
engines are a perfect reproduction, on a small scale, of 
an ordinary set of modern triple-expansion marine 
engines. The cylinders are 3in., 5in., and 8 in. in 
diameter, and have a stroke of 6in. The valve gear 
is of the Bremme type, and many of the details of the 
gear, as applied to much larger engines, are faithfully 
reproduced. In order to exhibit the motion of the 
valves, the engines have also been fitted with a turning 
gear, not shown in the engraving, by which the main 
shaft can be rotated when the covers are removed from 
the valve chests. The position of these valve chests in 
front of the engine allows the action of the valves to be 
seen much more easily than if they were placed between 
the cylinders, as when worked by the ordinary link 
motion, 








INDUSTRIAL NOTES. 


THE great railway strike in Scotland has ended after | 


a very stubborn contest on both sides. After the con- 
flict comes a counting up of costs, and in this case the 
losses have been very heavy, not only to the men and 
the companies engaged in the struggle, but to trade 
and industry generally in the locality and to the tra- 
velling public. It is just possible, it iseven probable, 
that the experience of the last six weeks will havea 
beneficial effect in preventing similar occurrences, not 
only in connection with railways, but in other large 
industrial undertakings. It it an easy matter, how- 
ever, to complain about losses and the disorganisation 
of trade, but it is not quite so easy to provide adequate 
remedies, It is not our province either to appor- 
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Much 
that happened is a matter for regret, which it is hoped 


tion the blame in this particular instance. 


may be avoided in the future. In so far as the men 
are concerned they will doubtless have won better 
terms for the future, costly as the victory may have 
been in this respect. It is to be feared that the 
struggle was prolonged by the threats and distempered 
language of some of those who took part in the agita- 
tion, though it does not appear that the officials of 
either of the unions concerned were responsible for 
this. It is also to be regretted that unlawful acts 
were committed in some instances ; these also are dis- 
claimed by the officials of the unions. 

It was feared in the first instance that the men on 
the Caledonian lines would remain out, but they sub- 
sequently went in by mutual arrangement with the 
general manager. The old servants are to be rein- 
stated as far as possible, preference being given to 
married men with families. The eviction notices are 
to be dropped, and the actions for damages for breach 
of contract in not giving proper notice are to be 
stopped, and the attempted arrestment of the union 
funds is to be abandoned. Besides all this, there is 
a distinct promise given that the grievances com- 
plained of are to be considered and remedied in so far 


}as the companies can see their way to any of the 


changes suggested. This abandonment of an attitude 
of hostility and defiance will pave the way for a better 
understanding in the future, and it is known that 
some of the directors are favourably disposed to a 
more liberal policy and treatment. It is to be hoped 
that all irritation will be forgotten in the desire to 
amicably settle all grievances in an equitable spirit, 
without reference to the events of the last six weeks. 
If this be done the evils and the losses on both sides, 
resulting from the strike, may in the end be compen- 
sated to some extent by the newer and better condi- 





tions of working for what is now admitted on all hands 
to be an overworked class of men, to whose care, 
vigilance, and ability is committed the lives of tens 
of thousands of passengers, and an enormous amount 
of property in the course of their duties. 





What effects the collapse of the Scotch strike will 
have upon the simmering dispute with the Great 
Western Railway Company, it is scarcely possible to 
predicate at this moment; it may embitter the rela- 
tions of the contending parties, or it may influence 
them towardsa more moderate and conciliatory course. 
The interests involved, and the principles at stake, in 
this movement, are great, and recently the differences 
have entered upon an acute stage. The demands of 
the men are practically those formulated in what is 
termed the ‘‘national programme,” namely, a maximum 
working day for all classes of railway employés ; nine 
hours for platelayers, and eight hours for signalmen 
and shunters in busy stations. All work beyond these 
hours to be paid for as overtime, at the rate of time 
and a quarter; weekly wages to be calculated at 
six days per week, and Sunday work to be paid for 
separately, at the rate of time and a half in all cases. 
It does not appear that the men insist upon all these 
points at once, inall cases ; but they seek to introduce 
the system in connection with all our railways. The 
directors of the Great Western met a deputation of 
their men on December 3 last, after respectfully 
worded memorials had been sent in expressing a de- 
sire for the terms above enumerated. At that inter- 
view a spirit of conciliation prevailed. The directors 
have pointed out that several concessions have already 
been made, the effect of which has been to increase 
the wages sheet by no less a sum than 60,0007. annually. 
Butasregards the ‘‘ national programme” the directors 
refuse to concedeitsterms. It appears, however, that 
eight hours have been conceded in a great number of 
cases to signalmen in ‘‘ busy boxes,” the number having 
been recently doubled. There are, however, a large 
number of ‘‘ twelve-hour boxes,” which the men desire 
to see reduced to ten hours. It seems that Sunday 
work is the chief bone of contention on the Great 
Western, with its staff of about 50,000 employés. It 
is generally admitted that the men are fairly well 
treated as compared with those employed by other 
companies ; but astruggle seems to be inevitable some- 
where, and the men on the Great Western appear to 
be prepared to place themselves in the forefront of the 
national movement. 

The agitation of the railway men is not confined to 
the Great Western. On the North-Eastern system 
there is a renewal of the recent agitation, the men 
alleging that the signalmen only are paid for extra 
duty on Sundays, all the other grades being left out of 
the arrangement. The matter is to be laid before the 
directors with a view to an immediate redress of 


‘| grievances. 


On the Great Eastern the goods men are memorialis- 
ing for a working day of ten hours, extra travelling 
expenses, and better clothing. The directors are, it is 
stated, considering a plan whereby the whole of the 
uniformed staff shall be placed on the footing of six 
days per week, all Sunday work to be paid for as 
extra. 

With reference to the Great Western men in the 
South Wales district it appears that the ten-hour day 
is conceded. The goods guards are paid overtime 
after 132 hours per fortnight have been worked at the 
ordinary rate. That is to say, they work ten hours per 
day on thirteen days in a fortnight, with two hours 
over, before getting an hour overtime. This is the 
official statement of the secretary of the Great Western 
hours movement. Previously they worked ten hours 
per day for fourteen days per fortnight, with four 
hours over, before receiving any extra for overtime. 

The President of the Board of Trade intends moving 
for a Select Committee to consider the question of 
overtime on railways, notwithstanding the defeat of 
Mr. Channing’s motion. Butif the reference should 
be opposed, it is most likely to be dropped. The 
terms hardly go so far as those offered on the night of 
the debate. 





The rumours of a gigantic struggle in connection 
with the shipping trade are gathering force and direct- 
ness, and there are certainly indications of prepara- 
tions going on for a possible conflict at an early date. 
These are to be seen by the great activity at the offices 
of the Seamen and Firemen’s Union, and by the num- 
ber of conferences, with closed doors, between the 
representatives of the above-named union, the steve- 
dores, the coalwhippers, and other unions. Of course 
all these conferences and preparations may only mean 
defensive action on the part of the men’s unions if 
they are attacked. But if we look at the other side, the 
‘¢Shipping Federation” appear to be on the alert, and to 
be marshalling their forces for a possible, if not a pro- 
bable conflict. The alleged secession at this moment 
of a large firm from the federation, that of the owners 
of the Hill Line of steamers, is not without signifi- 
cance. Instead of facing a conflict, the owners of this 
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line, it was said, had declared that in future they would 
ship union crews and sign articles at the Board of 
Trade shipping offices, instead of on board ship. 
These rumours are, however, denied as to the load- 
ing of their vessels. On the other hand, a large 
number of steamers are lying up for want of employ- 
ment; on the Mersey alone it is stated that no fewer 
than eighty are so laid up. The Seamen’s Union seem 
determined that all vessels shall be manned with 
union crews ; and that foreigners shall not be shipped 
in English vessels. Any foreigner to join the union 
must pay an entrance fee of 20/., unless he has served 
on tin | an English shir from eighteen months to two 
years ; from two years to four years the entrance fee 
is graduated from 10/. to 20/. But the union allege 
that in return for their stipulation as to English 
crews and union men, that they guarantee fitness and 
ability, both as to able seamen and as to firemen ; the 
former must show four years’ service, and the latter at 
least one year’s service. There can be no doubt what- 
ever as to the importance of competency on the part 
of the crews, but a struggle seems to be inevitable 
against the enforcement of the rules of the union as to 
the employment of union men only. 





The dispute of the men employed on the tugboats at 
Liverpool has entered upon a further stage. The 
great body of the men went on strike at the expiry of 
their notices at the close of last week. The captains 
and engineers refuse to join the union and remain at 
their posts. The owners of the tugboats declare their 
intention of laying up at least one-half of the total 
boats employed at the port of Liverpool until the dis- 
pute is settled. The strike is not for wages or for 
reductions in working hours, but against signing the 
customary Board of Trade articles, with the addition 
of a week’s notice to be given on either side. The 
owners also want the men to deposit 2s. per week 
of their wages until the amount has accumulated to 
one full week’s pay, as a guarantee that notice shall 
be given, or the amount deposited to be forfeited ; 
but they agree to allow 10 per cent. upon the total. 
The wages of the ordinary hands range from 24s. to 30s. 
per work, and they refuse to agree to the terms above 
given. Several of the companies state that they have 
a sufficient number of non-union men to do the work 
now required, so that the laying up will not be a great 
loss at the present time. The matters in dispute in 
this case do not appear to be altogether sufficiently 
serious for a great strike. There may be behind the 
ostensible reasons given some principle at stake, but 
to strike against giving fair and reasonable notice on 
either side seems rather adverse to labour’s interest 
than in its favour. The longer the notice the less 
likely is the strike to take place as a rule, because 
there are chances of concession and conciliation. The 
power to terminate engagements at once, without 
notice, is often provocative of strife. 





The engineering trades throughout Lancashire show 
no indication of any serious decline in any branches, 
and there are no disturbing elements in the labour 
market to cause anxiety. Machine toolmakers are 
busy with work on hand, and a fair amount of new 
work is coming forward. Engine builders, also, 
although not quite so pressed as they were, have 
plenty of work to keep them fully employed, while 
locomotive and railway carriage and wagon builders 
have sufficient work on hand to carry them over the 
present year. So far, business seems to be encourag- 
ing. Butthe iron and steel trades are not so buoyant. 
Business is quiet, prices are unremunerative and 
irregular. The strike of the Scotch blast furnacemen 
appears to influence the market, though in what way 
is not quite so clear, for there is no scarcity of material. 
It is thought by many that prices may go down in 
the event of a settlement of that dispute; but such a 
result is problematical. The strike at Glasgow and at 
Cleveland seems to indicate that no serious fall in 
prices could result from a settlement of the Scotch 
dispute ; neither could there be any appreciable rise. 
There must be other determining causes at work than 
the strike referred to, in so far as iron and steel are 
concerned, 





In the Sheffield and Rotherham district there is 
little change. Most of the heavier trades are well em- 
ployed, and the local industries are fairly active. But 
notices of reduction are pendirg, with what result is 
not quite clear, The workmen are indisposed to 
accept the terms offered, and a strike, or series of 
strikes, may result. Present contracts are being 
worked off at the old prices, but the manufacturers say 
that they cannot work on stock at those prices. The 
price of fuel seems to have more to do with the increased 
cost of production than mere wages, but the employers 
are not able to deal with that question, while they think 
that they might effect a reduction in wages. 





The strike of the cable chainmakers of Staffordshire 
has ended in concessions being made to the men. One 
firm alone has conceded to the unskilled labourers as 





much as will increase their wages sheet by 3000/. a 
year, the wages being now raised to 21s. per week to 
this class of their workmen. 


The strike of the employés of the City of Cork Steam 
Packet Company has terminated after a duration of 
fourteen weeks, adversely to the men. There is 
generally insufficient staying power in the trade unions 
in Ireland for any prolonged resistance, but this was 
an exception, and even then the men were beaten. 





The crisis in the Cleveland iron trade is becoming 
rather acute. Unless something is done speedily 
there may be a strike of from 5000 to 6000 ironstone 
miners and others, which will seriously affect the entire 
iron and steel industries of that busy district. In 
spite of the increased activity in trade during the last 
four months, the employers state that prices are so 
low as to be unremunerative in the production of iron, 
and therefore that a reduction in wages must take 
place. They propose a reduction of 124 per cent., the 
men have agreed to 24 per cent. ; thus the principle of 
a reduction is admitted, but the dispute is as to the 
amount. It is possible, nay, perhaps even probable, 
that a strike may be averted, and that the whole 
question will be referred to arbitration. There is less 
likely to be any serious difficulty in Cleveland than in 
some other industrial centres, for both employers and 
employed are in the habit of referring matters toa 
Board of Conciliation, and usually the matters are 
amicably settled. Buta new contention has recently 
arisen, or rather it is the revival of an old contention, 
namely, that the downward tendency in prices should 
be arrested in some way by mutual action on the part 
of employers and workmen, by ‘‘ scotching the wheel,” 
as the workmen term it. The question arose last year 
of lessening production ; then of taking action to pre- 
vent gambling in iron warrants ; but difficulties arose 
in consequence of differences of opinion as to the way 
in which action could be taken. What the pro- 
posals of the men will now be in this respect are not 
yet made known, but they are to be submitted to the 
employers at the next meeting. The accumulation of 
stocks is a serious difficulty for the men to face. It is 
stated that.the stocks on hand are sufficient to tide 
over any period that a strike would be likely to last. 
If this be so, then the cessation of work would only 
injure the men, while it might benefit the employers. 
Probably all these matters will be carefully considered 
before any definite action is taken. Meanwhile the 
notices are on the point of expiry without any under- 
standing as to the future, or any actual settlement for 
tiding over present difficulties. " 





Mr. Fitzgerald, the Australian delegate, has returned 
home after a prolonged stay in this country. He has 
done something more than try to interest the work- 
men here on behalf of the late strike; he has been 
studying the trade union question, and taking notes 
of the men engaged inthe movement. His experiences 
will appear, in some form, on his return home. Before 
he left he had an interview with Mr. Gladstone, and 
was often in communication with the labour members 
in the House of Commons. 

The recent report of the Sydney Strike Committee 
only accounted for a portion of the money remitted 
from England; the other committees will account for 
the portion received by them respectively. But up to 
the present the total does not agree with the reported 
sum sent out to Australia. 


Although the Bill of Mr. Robertson on the Con- 
spiracy Laws was rejected by the House of Commons, 
there is a general feeling that the decision of Mr. 
Judge Seymour, of Newcastle, and of Mr. Bompas, the 
Recorder of Plymouth, went beyond the rightful law 
of the case. It is proposed still further to test the 
question by appeal, although there are some technical 
difficulties in the way of doing so. 








The rejection of the Mines Eight Hour Bill, which is 
down for second reading on March 18, was to have been 
moved by Mr. Bradlaugh; now that he has gone that 
duty will devolve upon some other member. No one 
will probably put down a motion just yet, but the 
motion will be taken up by some other member in due 
time, unless, indeed, the matter is settled by the joint 
conference of the miners and mineowners before that 
date. It is singular that the man who was to have 
moved its rejection was, of all others, the favourite of 
the miuing population for many years. 





MACHINE STOKING. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 27, the President, 
Sir John Coode, K.C.M.G., being in the chair, the paper 
read was on ‘‘ Machine Stoking,” by Mr. John Frederick 
Spencer, M. Inst. C.E. 

Steam engineering included three processes : The com- 
bustion of fuel and production of heat, the generation of 
steam, and the utilisation of steam; and the paper was 


limited to the first of these. Experience had shown that 
with hand-firing sometimes a quantity of oxygen, suffi- 





cient for the complete combustion of the fuel, was found 
in the waste gases leaving the boiler flues, this excess of 
air supply being due to the difficulty of mixing the carbon 
and the oxygen perfectly. ; : 

The inequalities of hand-firing were twofold. First, air 
was admitted at the wrong time and place; and secondly, 
the fuel was added according to the pressure gauge, the 
imperfect human feeding machine being thus the direct 
cause of a great waste of fuel and of a large portion of the 
smoke produced. Steamship owners paid heavily for 
their human stokers, especially at the present time, when 
an Atlantic steamship might require from 10 to 15 tons of 
coal per hour. 

James Watt patented a machine stoker in1785. It was 
worked by hand, and consisted of two sets of bars, one 
behind the other, the fuel being fed at the front, and 

ushed towards the back as it ceased to smoke, the smoke 
on the fresh fuel passing over and through the more 
advanced combustion at the back end of the grate. 

A brief reference was then made to the principal steps 
in the development of machine stoking since that time, 
and one of the most successful machines of each type was 
selected for illustration, namely, the coking stoker of 
Messrs. T. and T. Vicars, of Liverpool and Earlstown, 
and the sprinkler machine stoker of Mr. E. Bennis, of 
Bolton, 

There were two distinct types of machine, which were 
called coking and sprinkler stokers, and were both fed 
with coal from a hopper. In the coking stoker, fuel was 
pushed slowly on to the dead-plate, movable bars being 
provided for carrying it forward at a speed intended to be 
proportionate to the rate of combustion required. In the 
sprinkling system the fuel was more or less evenly dis- 
tributed over the grate by fans, beaters, or shovels, with 
or without pallens bars. In both systems it was claimed 
that when it arrived at the farther end of the furnace 
there was nothing left but ash and clinkers, which 
dropped into a space provided, and from which, as re- 
quired, they were removed through the ash-pit. 

In many cases a supply of steam was , sagt under- 
neath and in front of the dead-plate, by means of a 
sam or #-in. pipe, perforated with holes about ;; in. in 

iameter, and so drilled that jets of steam and air were 
blown along and between the line of the firebars, the 
effect of this minute expenditure of steam being to pre- 
vent the adhesion of clinker to the bars, and to act as an 
aid to combustion. 

Machine stokers of all kinds being fitted with hoppers 
which were filled by hand, in lieu of of the coal being 
thrown direct into the furnace, there was no saving of 
labour, except as regarded slicing and raking the fires ; 
but where there were several boilers in a range the coal 
could be raised with a Jacob’s ladder or elevator from the 
coal stock, and then conveyed in an overhead —— 
ad a screw or tray chain to each hopper as required. The 
elevators and conveying screw were driven from a revolv- 
ing shaft, which might be the one used for driving the 
machine stokers. essrs. Coates, of Paisley, Campbell, 
of Perth, and other steam users in this country and in the 
colonies who had adopted machine stoking, were also 
working these power conveyers with great success. In 
some cases this conveying plant was also i age to 
remove the ashes and clinkers. Machine stokers were 
generally worked by a small engine, a 6-in. cylinder being 
ample for a range of twelve Lancashire boilers. 

The advantages claimed for machine stoking were : 

1. Prevention of Smoke.—The efficiency of a machine 
stoker as a smoke preventer was due to its ‘‘ uniform 
careful firing.” It was always working under Mr. C. 
Wye Williams’s essential conditions of a green and a 
bright fire on the same grate, and much better localised 
than with “‘alternate side firing,” when it was possible 
for the gases to escape on the green side without com- 
bining with the oxygen on the hot side. With movable 
bars, machine stoking was at the least a greatly improved 
system of combustion, tending to smoke prevention, 
And, finally, one great cause of smoke was entirely 
absent, viz., the frequent use of the slice and poker to 
rouse the fire and clean the bars. An observer outside a 
mill where the boilers were hand-fired could count the 
firing and stoking times by the emission of smoke from 
the shaft. In machine stoking it was only at lon 
intervals that the door was opened, and then for a fase 
shorter time. 

2. Economy of Fuel.—In the case of machine stoking 
this might result from two distinct causes. First, the 
use of a cheaper coal, either too dirty for, or the heat 
units of whieh could not be fully utilised by, hand-firing. 
Secondly, the more perfect combustion due to a uniform 
supply of fuel, and the automatic and progressive manu- 
facture of carbonic acid. With reference to the econom 
from the use of a cheaper coal than was possible with 
hand-firing, the testimony was overwhelming, and was 
rarely contested ; but it was not so generally known that, 
— to the more perfect combustion in machine stoking, 
the cheaper coal realised also a higher evaporative duty 
per pound of fuel. 

3. Machine stoking tended to an increased and more 
uniform evaporative duty; of this there was a large 
amount of evidence available. There were good reasons 
for anticipating agreater evaporative power with sprinkler 
than with coking stokers in certain cases. The automatic 
supply and progression of the fuel gave great uniformity 
of evaporation, while the mechanism employed afforded 
facilities for varying it as might be required. 

4. Economy of labour might be and was realised by 
machine stoking, as the system permitted the automatic 
supply of fuel to the hoppers. In the mercantile steam 
navy, machine stoking was hardly known, only a few 
vessels being fitted with Henderson’s movable self- 
cleansing firebars. It would be an efficient remedy for 
many sea troubles, it would save the loss in cleaning the 
fires, and would give a larger increase of evaporation duty 
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than forced combustion by fans, with much less inconve- 
nience. An increased duty of at least 10 per cent. would 
be obtained from the fuel, and less skilled labour would 
be required. In addition to these advantages, all classes 
of cheap coal would be available for steamships, and 
smoke would be prevented. 

The approximate number of furnaces fitted, and now 
working, with machine stokers was as follows : 


100 metres length and a difference of temperature between 
different parts of the iron structure of 40 deg. Centi- 
grade (72 deg. Fahr.), the difference of dilatation would 
amount to 0.05 metre(2 in.) This displacement of 2 in. 
in the seat of the bridge would produce, or tend to pro- 
duce, at the periphery of the piers of 48 ft. width of the 
Hawkesbury Bridge a displacement of from 8 in. to 10 in. 

The rollers between the pier and superstructure cannot 
perform their duty to theoretical perfection. When theiron 


Coking. structure undergoes change of form, the axes of the rollers 

Juckes and others, old style... 300 will no longer remain strictly parallel to one another, and 
Vicars... nie ss sc 2500 the rolling motion will pass into a sliding motion, 
Sinclair, M‘Dougall, and others 600 straining the pier. Moreover, dust, sand, occasionally 
Frisbie, Beely, and others 200 even bits of iron, as my experience teaches me, collect 
—— 3,600 under the rollers; one of the rollers of the Narva Bridge I 

Sprinklers. found entirely cracked. It is further notorious that 

Stanley, beater, or fan machines ... 20 rollers under long girders will deviate from their normal 
Dillwyn, Smith, and Henderson ... 1500 position after some time, when they can no longer act 


normally. An incessant control of these parts is as 


Whittaker, Hodgkinson, Carver, t 


Newton, Rye, Leech, and others ! 1000 difficult and hence as rare as it is to keep these parts per- 
- ’ , aaa (S586 fectly clean ; and the adjustment of the rollers is a very 

Spring Machines. " troublesome affair, not often attempted, : 
— 5000 _Every irregularity of form in the amp resulting from 
a so ne aE8 ats 4000 differences of temperature, affects the rollers; the single 
FOOUOr ... 4 9.000 effects are very minute indeed, but they accumulate as 

’ the changes occur several times during the day. 

Total ... 15,120 As regards the internal causes of motions such as ob- 


served, due to the construction of the piers, I submit the 
following considerations : 


; ' ‘1 tof 7 
This would represent about 8000 boilers out of an esti The piers or thas chat 


mated total, in the United Kingdom, at the present 
time, of 140,000, or only 5.7 per cent. fitted with machine 
stokers, and it had taken nearly seventy years to achieve 
this limited success. 

It was estimated that of the 140,000 boilers in the 
United Kingdom, about one-half were to be found in the 
three counties, Lancashire, Yorkshire, and Cheshire, and 
about the same number (70,000) were under inspection by 
the Manchester Steam Users’ Association, and the several 
boiler insurance companies, 

In two large boiler guarantee and insurance associa- 
tions, there were approximately 1010 boilers fitted with 
machine stokers, or about 8 per cent. of the total number 
under the inspection of these associations. 


rtions stand in mud, upon a 
basis of sand (Engineer, March 7, 1890) or of rock (Rail- 
road Gazette). At any rate, the subsoil has been regarded 
as sufficiently firm. But this is a grave question. 

How can we bring up from such a depth the real sub- 
soil—I do not mean what we bring up by meansof dredg- 
ing, boring, &c., loosened and impregnated with water— 
and how shall we judge of its permanent strength if 
the soil be not rock? Nobody can answer these questions 
in the case of an open surface soil, not to speak of a sub- 
soil 200 ft. under water. What the dredging engines send 
up is so modified that it can convey no idea of the actual 
composition and stratification of the subsoil. In its re | 
passage the water has loosened the material, impregnate 
it and washed out fine sand and mud particles present. 
What we see of a sand soil under a caisson is just as 
deceiving, since the high air pressure has forced the water 
out of the sand and essentially changed its appearance 
and character. 

But even if we succeeded in bringing up big lumps of 
the actual subsoil, we should have no guarantee ; for our 
knowledge of foundations, and not only of such as sand, 
clay, mud, is still imperfect and superficial to an incon- 
ceivable degree. 

A soil may stand a test well and appear firm, even 
brittle like glass, and yet be as incapable of resisting any 

ermanent pressure, as asphalte and pitch, and ooze out 
if there is a possibility. A good many combinations of 
clay and sand of similar properties occur under water. 

We may have worse cases even. A wet sand may 
appear of great bearing strength during the test, and may 





THE MOTIONS OBSERVED IN THE 
HAWKESBURY BRIDGE. 
To THE EpiTor oF ENGINEERING. 

Srr,—These motions probably arise from causes of two 
kinds ; internal causes to be ascribed to the construction 
and the foundation of the piers; and external causes 
acting upon the piers. 

The chief external cause is the situation of the bridge at 
the foot of a very steep gradient of 132 in 5280, equal to 25 in 
1000, or 1 in 40 approximately. All trains coming down 
this incline, often with double engines, run with the brake 
on; and the shock and longitudinal thrust which they 
impart to the bridge is very great in itself, and is further 
increased by the vibrations. Engines going up try to 
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gain a good start for this gradient, and exercise thus a | indeed possess the same permanently as long as the load 
thrust of unusual intensity in the same direction. | remains steady and uniform. But that same soil will 
The bridge over the Narva River in Russia, which was | become quite unfit if the load varies, especially when we 
under my superintendence in 1874, supplies a perfectly | have strong vibrations in addition as we have unquestion- 
analogous case. This bridge also lies at the foot of a steep | ably in an unusual degree in the Hawkesbury Bridge. 
adient, between this gradient and Narvastation (Fig. 1). | Any child playing upon the beach illustrates this fact. 
‘he bridge had wandered, towards the station, by about | As long as the child stands still, the wet sand is firm 
five inches, and taken the pier with it, when 1| enough to bear it; splashing and stamping soon make it 
succeeded in stopping the motion. Several favourable | sink into the sand. 
circumstances facilitated my task. The bridge lies| Our testing laboratories have to do a great deal more 
between rocky banks, the rock having been blasted to} to supply us with really useful and practical information 
obtain a firm seat; and the difference between day and | about our building materials. We are deplorably igno- 
night temperature there is considerable. I had wedges} rant even as regards so important a material as iron. 
driven in between the iron structure and the rock, and| We have long lists—and they differ often enough— 
tightened those wedges every night as soon as they got| of tests on pressure, breaking and tensile strength, re- 
loose. By these means I brought the bridge back to its| sistance to blow, torsion, &c., but we know little or 
original position in six days; and the pier was taken back | nothing about thosefigures, for they vary with the various 
again in this return motion. temperatures between the solid and the liquid state, and 
Temperature differences and the consequent irregular | with various kind of strain, the rapidity and suddenness 
dilatation of the iron structure furnish another ‘‘ external ” | of pressure or pull and their duration and uniformity. A 
cause, especially with direct sunshine. strong pressure applied quickly and directly, has an effect 
The sun rays never reach the whole structure, part | totally different from that of a gradually increasing pres- 
of it will be in the shade. If the track lies on the top of | sure; the effect, in the former instance, approaches more 
the bridge, the iron will temporarily be in the shade of the | and more that of a blow into which it passes finally. 
flooring, even in brightest sunshine, and heating and| A well-known simple experiment demonstrates this 
expansion will take place sometimes on the one, some-| clearly. A ball kneaded out of new bread cannot perma- 
times on the other side. The whole of one side may be| nently be deformed by a rapid blow, and proves as 
warm, whilst the other is covered with ice and hoar frost, | elastic as caoutchouc. By means of slow pressure, 
or remains wet and cold. Even during night time, the| however, we may ‘‘ knead” the ball into any shape, 
one side may be dry, the other wet, according to the! which it will retain. Iron, like other metals and many 
intensity of the previous heating, rain, &c. different materials, inclusive of water and ice, presents 
It is clear that a theoretically correct construction | the most varied cohesion phenomena—among others also 
will thus be exposed to constant modifications. The | a pasty consistency—in the intermediate stages between 
consequent irregularities of shape, or of stresses in cases | the sold, liquid, or molten and gaseous state; and the 
where the construction would not permit such irregu-| strains to which “working” materials are exposed are 
larities of form fully to manifest themselves, are of greater |also of so varied a kind that a further study of these 
importance than might be thought. Assuming a girder of | problems is most desirable. High speed trains and 








engines cause rapid shocks. During building and erection 
we have slow steady pressure. 

The usual data about breaking strength are not unfre- 
quently useless for practical purposes, as they do not dis- 
tinguish whether the surface under pressure was as large 
as, or greater or smaller, than the pressing surface. Yet 
this point is of paramount importance, particularly as 
regards building materials and soil. 

hus, for instance, sand is considered an excellent 
foundation provided the sand be firm and confined; 
under that supposition water would be equally firm if not 
firmer. It is manifest that there is compression strength 
in a sand only as long as the pressing and the congue 
surface are of equal area ; if the pressing surface ome 
materially aie, the resistance co-efficient of the sand 
diminishes. 

Similar considerations apply to other materials. We 
have always to distinguish whether they are confined by 
the same or by other materials. In masonry the mortar 
is under pressure and literally confined by the bricks, 
a proof, by the way, of the irrationality of cement tests 
by means of pull instead of pressure. 

Assuming that the piers of the Hawkesbury Bridge 
stand upon firm sand (Engineer, March 7, 1890), we should 
have no guarantee that the foundation will Pons perma- 
nently firm. It is, however, very doubtful that the piers 
rest upon a sand such as the preliminary tests indicated, 
and as was gained during the sinking of the foundations, 
as I will show. The sand is now, immediately under the 
piers, and close to the piers, not in the same state as it 
was before the sinking, and all the less so because the 
sinking offered considerable difficulties and because the 
piers are strongly splayed out. 

It is well known that even for caissons considerably 
shorter than those of the Hawkesbury Bridge, the bulk of 
soil to be removed is much larger than the volume of the 
caisson. I had to remove a fourfold volume, when 
sinking conical cylinders in the Rokitno marshes in 
Russia, where I met a great number of oak trunks up to 
3 ft. thick, lying inclined at a on depth. 

The mass to be removed by dredging comes, of course, 
from the ground around the caisson; and I have con- 
vinced myself that the excavation forms a conical hollow. 
A hammer which had been dropped outside the cylinder 
was afterwards brought up from the inside. Asa rule it 
is plainly visible that the ground atm way and that the 
overlying mud is carried into the hollow washed out by 
the water. I have even found live fish within the 
cylinder. 

The soil underneath and by the side of the caissons of 
the Hawkesbury Bridge is, therefore, mud, or sand 
strongly impregnated with mud ; this seems all the more 


FIG.2. 





clear as the operations were very difficult and the cutting 
edges strongly divergent. 

he engineers in charge of the operations will know 
what they brought up last, and will have taken into con- 
sideration what mud and fine sand would have been 
washed out of the buckets in passing through 200 ft. of 
water, and that they hence did not examine the actual 
subsoil. Let us grant that the buckets brought up at 
the last a pure sand and a firm sand. But the soil 
would not remain as it appeared during the operations. 
Immediately after stopping dredging operations the 
soil inside the caisson, and particularly any fine sand and 
mud present, would swell when the depth is so consider- 
able. Several days must pass before the dredging engines 
could be replaced by the plant for laying the concrete, 
Even a few hours, however, would suffice to permit of an 
infiltration of the soil ; and as the laying of the concrete 
proceeds from the centre towards the edges, the outer parts 
would in any case be exposed to an infiltration for a 
longer period. 

he piers thus stand, probably, in mud and upon mud. 
Mud, orat least a thin layer of mud upon a hard founda- 
tion, behaves in a very peculiar way. I had once to fix 
aslab of 3 tons weight upon a thin layer of a cement 
mortar, accurately at acertain height ; I hoped to accom- 
plish this by putting in and gradually withdrawing 
wedges, thinking that the heavy stone with its pressure 
of 3lb. per square inch would press out the soft superfluous 
mortar. To my astonishment I found that the slab 
was, so to say, floating upon the mortar, which had 
not hardened yet ; the slab could easily be shifted with 
the hand, and no mortar was pressed out. I had to push 
the slab to and fro many a time before I could make it 
sink and settle at the desired level. The pasty mortar 
sustained the full pressure without yielding laterally. 
The fine mud resulting from the disintegration and detri- 
tion of stones and wet clay may be expected to behave in 
a similar manner. I have not had an opportunity for 
experimentally inquiring into the resistance of such 
materials ; any experiments of this kind would have to be 
made upon a broad scale, since the conditions of consis- 
tency and cohesion vary so largely. 

The mud and fine sand immediately underneath the 
piers of the Hawkesbury — may sustain a still greater 
pressure, since they are confined on all sides, and the 
piers will be relatively as movable as any stone upon the 
cement mortar. 

There is one more circumstance to be considered here, 
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The sand and mud may have the same and even a 
higher specific gravity than the piers and the pressure 
exerted by the weighty piers be re ee small, so that a 

ty layer of mud may exist between the piers and the 
od ol il without being forced out ar: Any 
increased eccentric pressure or push occasioned by trains 
crossing the bridge would, under these circumstances, 
be able to displace the piers. : 

The case becomes still worse if we assume that the piers 
stand, not upon sand or mud, but upon rock. Probably 
this is so, since the report specifies that vertical disturb- 
ances have not been observed. We need not, in this 
case, make the improbable hypothesis that the piers 
rest upon rock edges. Nobody will expect that crea- 
tion should have supplied specially horizontal strata 
as bases for the piers in this instance, and that the 
cutting edges should be based as evenly as can be 
achieved, with considerable trouble, by employment of 
air pressure caissons. We may, on the contrary, assume 
that the strata are inclined, and that they actually sup- 
port the piers at one point only (Fig. 3). It will bare 
have been possible, further, perfectly to level the roc 
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stratum at so great a depth, even with the help of grab 
dredgers. Under such conditions the piers would be safe 
against vertical vibrations, but all the more exposed to 
lateral vacillations. Another circumstance tends to 
increase this liability. . 

The concrete was to be applied directly and uniformly, 
immediately after sinking the caissons. But one cannot 
clear the surface of sand with three shafts and one dredger, 
supposing even the work to be flat, nor can the buckets 
get into the angles. Presumably they did not work at 
this depth in front of the cutting edges, but behind. It 
is also doubtful, in view of the tendency of the pier to 
cant, whether the nae er everywhere down to 
the rock. If this should have succeeded, however, mud 
and other soil would have penetrated into the shafts as 
soon as the dredgers were stopped, and before the con- 
crete could cover the whole surface, as I have already 
pointed out. 

Thus the concrete does not rest upon rock, but upon 
mud, and unfortunately not with the fine plane surface of 
the diagrams, but with knobs and lumps. _ No practical 
man would guarantee a perfectly uniform layer of con- 
crete working at so great a depth from three shafts 
towards all the angles. If finally the soil which filled 
the empty space around the shoe, has yielded, we should 
have a concrete standing on irregular knobs and a pier 
imbedded in a yielding mud, the worst possible combina- 
tion for favouring a pendulum motion of the pier. 

My conclusions are the following: | 

1, The piers of the Hawkesbury Bridge are exposed, 
owing to the situation of the bridge at the foot of a steep 
gradient, to a thrust of unusual strength. 

2. The changes uf form of the girders, arising from 
dilatation, and the consequent irregular positions of the 
rollers, subject the heads of the pier to both thrust and 
pressure, 


FIC.4. 





3. The great depth of the piers excluded hydraulic 
work; the piers could hence not sufticiently 
firm and uniformly to enable them to resist the strains 
mentioned under numbers 1 and 2. 

4. The sinking was troublesome, occupied a long time, 
and the soil around has been disturbed to a degree that 
it will not soon settle again firmly, and perhaps, never 
will settle, considering that the piers may be entirely sur- 
rounded by mud. 

What is to be done? 

I can hardly offer a positive opinion since I am not 
sufficiently acquainted with the details. Yet the idea 
would recommend itself to sink stones and heav 
slags around the piers in order to stop the movements. If 
any permanent canting should have manifested itself 
wedges weighted with rails, which could easily be remov 
again afterwards, might be inserted on the one side and 
their action be supported by forcing water under high 
pressure through pipes reaching down to a depth on 
the other side, By these means the piers might be 


righted again. One might further try to harden the sub- 
soul around the pier by means of cement, as has recently 
been done in Germany. A heavy loading of the piers at 
certain parts, or uniformly all around, might also help to 
compress the subsoil and impart greater stability to the 





iers ; the piers might in that case have to be carried a 
fittle higher, not to disturb the level of the superstructure 

To avoid similar disturbances I should recommend : | 

1, To employ caissons of a more suitable contour, cir- 
cular or square. 

2. Always to construct piers, even when sunk to a great 
depth, in a manner soas to permit of their being inspected 
after completion of the work in all parts down to the 
bottom ; if sible by means of air pressure; and to 
permit further of their being raised again entirely should 
the necessity arise. ‘ 

I cannot here explain how this might be accomplished ; 
but I shall be pleased to communicate with anybody 
interested. 

3. To fill the caissons with a material as heavy as 
possible, even to employ pig iron instead of stones for 
the concrete. The additional expenses would not be so 
considerable and would be compensated for by the quicker 
and easier way of sinking. 

The lower the centre of gravity of the caisson, the 
better it will ‘‘ go,” and the less will be the dislocation of 
the surrounding soil. 

The proprietors of the bridge have had the courage to 
entrust the work to an American firm. Foundation 
work more than any other is a matter of confidence ; and 
it must indeed be left to the proprietors where to place 
their confidence, 

W. Ewan, Engineer. 

Uhlenhorst, Fihrhaus, Hamburg. 





LAUNCHES AND TRIAL TRIPS. 

THE new Castle Mail Packet s.s. Lismore Castle, built 
by Messrs. Barclay, Curle, and Co., Limited, Whiteinch, 
Glasgow, ran her trial trip on the Clyde on the 14th 
and 15th ult. Her dimensions are: ft. by 42.2 ft. 
by 28.5 ft., and her gross tonnage is 4046 tons. She is 
fitted with triple-expansion engines with cylinders 293 in., 
48 in., and 78 in. in diameter by 54 in. stroke, and two 
large double-ended steel boilers, working at a pressure of 
160 lb. per square inch. She is intended as an inter- 
mediate steamer between London and the Cape, vid the 
Continent, and has accommodation for 40 first and 60 
second-class passengers in houses on main deck, and for 
80 superior third-class in ’tween decks aft, the remainin 
portion of ’tween decks being — for emigrants an 
troops. She is not intended for high speed, but rather 
asa combined passenger and cargo steamer, her dead- 
weight capacity being over 5000 tons, and her measure- 
ment capacity {about 7200 tons. On the trial trip she 
was loaded down to a good immersion and maintained a 
speed of 14? knots per hour over arun of three hours, 
everything working smoothly and satisfactorily. 





On Friday, the 28rd ult., the s.s, Yung-Ping, built by 
Messrs, Craig, Taylor, and Co., of Stockton-on-Tees, to 
the order of cen Russell and Co., of Shanghai, New 
York, and London, and under the superintendence of 
Messrs. A. and W. Dudgeon, 112, Fenchurch-street, 
London, was taken out to sea for her trial trip. The 
dimensions of vessel are: 223 ft. by 32 ft. by 13 ft. 11} in. 
She is to trade in Chinese waters. The engines by 
Messrs. Wm. Allan and Co., Sunderland, have cylinders 
15 in., 25in., and 41 in. in diameter by 24 in. stroke. 
On the measured mile, after a number of runs, a mean 
speed of 9,8 knots was obtained. 


The s.s. Ashley, built by Messrs. Craig, Taylor, and 
Co., of Stockton-on-Tees, to the order of Mr. William R. 
Rea, of Belfast, for the North of Ireland Steamship Com- 

ny, Limited, was taken out for trial] on the 23rd inst, 

er engines, —— by Messrs. Westgarth, English, 
and Co., of Middlesbrough, have cylinders 21 in., 34 in., 
and 56 in. in diameter, with two large steel boilers. They 
worked very satisfactorily, a speed of nearly 12 knots being 
obtained on the measured mile. 





On Saturday, January 24th, Messrs. Edward Withy 
and Co. launched from their yard at Hartlepool, a steel 
screw steamer named Wildcrot, built to the order of Mr. 
F. Woods, London. She is 320 ft. in length. She will 
be fitted with triple-expansion engines by Messrs. T. 
Richardson and Sons, Hartlepool. 





On_ the 26th ult. there was launched from the yard of 
the Sunderland Shipbuilding Company, Limited, the 
tenth steamer built by that firm for the Hansa Steamship 
Company of Bremen, The length of the vessel is 343 ft. ; 
breadth, 41 ft.; and depth of hold, 27 ft. 6 in. The 
engines are on the tri-compound principle, by the Walls- 
end Slipway and Engineering Company, L 
end, and have cylinders 234 in., 39 in., and 64 in., by 
42 in. stroke, steam being supplied by two large steel 
boilers working at a pressure of 160 lb. per square inch. 





On Tuesday, the 27th ult., the s.s. Dunbeth, built by 
Messrs. Craig, Taylor, and Co., Stockton-on-Tees, to the 
order of Messrs. Macbeth and Gray, Glasgow, ran her 
trial trip from Leith, where the vessel was completed, 

he dimensions of the vessel are as follows: 300 ft. by 
37 ft. 9in. by 21 ft.9in. Her engines, on the triple-ex- 
pansion surface-condensing system, are by Messrs. Duns- 
muir and Jackson, Govan, Glasgow, with cylinders 
22 in., 34in., and 56in., by 39in. stroke. On a run of 
nearly 20 miles a mean speed of close on 11 knots was 
obtained. 


Messrs. David J. Dunlop and Co., Port-Glasgow, 
launched on Tuesday, 27th ult., a nger steel screw 
steamer named Julia, built by on to the order of 
Sobrinos de Herrara, of Havana, for their coasting ser- 
vice between Havana and Porto Rico. The dimensions 
are as follows: Length, 260 ft.; breadth, 36 ft.; depth 





imited, Walls- | 27 





moulded to awning deck, 24 ft. 54in.; and about 1800 


tons gross. Accommodation for forty first-class pas- 
sengers is provided in a large deck-house built on the 
after part of awning deck. e second-class passenger 
accommodation is provided in a large deck-house for- 
ward. The engines, which are of the triple-expansion 
type, will be fitted by the builders, having cylinders 
264 in., 42in., and 65 in. in diameter, with a stroke of 
3 ft. 6 in., supplied with steam from four large boilers to 
enable the steamer to attain a high rate of speed. 





On Tuesday the twin-screw steamer Iris, built and 
engined by Messrs, Blackwood and Gordon, Port-Glasgow, 
for Messrs. Hill, Gomes, and Co., Manchester, went down 
the Firth on her official trial trip. The s was tested 
on a double run between the Cloch and Cumbrae lights, 
when a mean speed of fully 13 knots was attained with 


the tide against the vessel on both of the runs, which was 
conside highly satisfactory, being at least a knot 
beyond the guaranteed rate. This steamer has a tonnage 


of 1439 tons, is built to the highest class at Lloyd’s, with 
teak decks, and is fitted with a large saloon and state 
room for ee. The engines, also constructed by 
Messrs. Blackwood and Gordon, are of the triple-expan- 
sion type, with large boiler power; the valve gear is 
under Morton’s patent. 





There was launched on Wednesday, 28th ult., from 
the yard of the Palmer Shipbuilding and Iron Company, 
Limited, Jarrow, for Messrs. M‘Lean and Sutherland, 
Glasgow, a steel screw steamer named the Felicinia. This 
vessel is 312 ft. long, 41 ft. beam, 28 ft. 6 in. moulded, 
with triple-expansion engines indicating 1500 horse-power, 
and capable of driving the steamer 10} knots an hour. 
The vessel will carry 4000 tons deadweight on a mean 
draught of 20 ft. 6 in., and is constructed on the cellular 
system to carry 500 tons of water ballast. 





A new Atlantic steamer named State of California, 
built for the State of California Steamship Company, 
Limited, Glasgow, which is associated with the State 
Penge Company, Limited, was launched on Thurs- 
day, 29th ult., from the yard of Messrs. Alexander 
Stephen and Sons, at Linthouse, Glasgow. The State of 
California is built of mild steel, and is classed 100 A 1 in 
Lloyd’s under special survey, with additional strengthen- 
ing over Lloyd’s requirements, and is built to comply with 
requirements of the Admiralty for transport service. She 
is 400 ft. long over all, 46 ft. beam, and 32 ft. 8in. moulded 
depth, and will have a gross register tonnage of about 
4500 tons, while the deadweight she is designed to carry 
on Lloyd’s freeboard is 5300 tons. There is accommoda- 
tion for 260 first-class, a large number of second, and 
about 800 steerage passengers. The machinery consists 
of a set of triple-expansion engines, having cylinders 
34 in., 55 in., and 88 in., with a stroke of 54 in., supplied 
with steam by three steel boilers, working at 160 lb. pres- 
sure The surface condenser is of steel, and entirely 
separate from the engine framing, fitted with two sets of 
centrifugal pumps, each of which is capable of doing full 
duty, so that there is always a spare set. Three sets of 
Weir’s automatic feed pumps are fitted, and also feed 
heater and evaporator. There are two air pumps and two 
bilge pumps driven by levers from the main engines, 
and also two large ballast and bilge pumps separatel 
arranged to yo apn all compartments of the vessel. 
The vessel is to engaged in the Glasgow and New 
York trade. 





The trial trip of the new steel screw steamer Pickhuben, 
built by Messrs. Barclay, Curle, and Co., Limited, 
Glasgow, for the Dampfschiff-Rhoderei Hansa, Ham- 
burg, to trade between the latter port and Montreal, took 
place on Thursday, the 29th ult. Her dimensions are 
330 ft. ~~ 41 ft. 3 in. by 29 ft. 9in. On running between 
the Cloch and Cumbrae lights she attained a mean speed 
of 12} knots against the tide both ways. 





There has been launched from the shipbuilding yard of 
Messrs. D. and W. Henderson and Co., Partick, the 
Lightning, a screw steamer of 3250 tons, built to the 
order of Messrs. Apcar and Co., Calcutta. The vessel 
which is intended for the trade between Calcutta and 
China, has been constructed in accordance with Lloyd’s 
requirements for the 100 Al three-deck class, Her dimen- 
sions are: Length, 352 ft.; breadth, 42 ft. 9 in. ; depth, 
28 ft. 9in. Triple-expansion engines with cylinders of 

4 in., 44in., and 714 in. in diameter, and a stroke of 
54 in. will be supplied by the builders, 








Turcor’s ANTIFOULING Marine Parint.—When last 
H.M.S. Orontes sailed, her hull was coated below the 
water-line with three different compositions. The fore 
part was covered with that of Col. Creese, the after part 
with that of Rahjen’s Marine Paint Company, while the 
centre was protected by Turgot’s antifouling marine 
paint. This latter was applied on the recommendation 
of Admiral Domville, the British naval attaché at Paris, 
who had learned that it had given good results in the 
French naval and mercantile marine. After asix months’ 
cruise the vessel recently returned, and when placed in dry 
dock at Portsmouth, it was found that the central portion 
was practically as clean as when the ship started, while 
the other portions showed various degrees of fouling. 
The next trip of the Orontes is to be to the West Indies, 
and Turgot’s paint has been again Koray a gemirn to 
her sailing, which is about to take place. The return of 
this vessel will be looked for with interest, and if it 
confirms the experience of the Messageries Maritimes, 
Turgot’s paint will be extensively tried in this country, 
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STEAM ENGINES AND BOILERS. 


1192. W. H. Bailey and G. Lindemann, Salford, 
Pumps and Pump: es. (6d. 2 Figs.) January 
23, 1890.—In a steam cylinder a works a piston, tothe rod of which 
are secured the pump barrels c and d, to which is fixed the hollow 
ram el; e, e are the lifting valves; cl and d! are hollow pistons 
secured to the bottom of the cylinder a; the piston cl forms part 
of the discharge pipe c?, and the piston d! forms an air vessel. 
The pump barrels c and d slide on the pistons cl and d!. In the 
pump cylinder f slides the rame!. h is the snifting valve, and g, g 


























are the lifting valves at the bottom of the cylinder f; iis the 
inlet pipe ; j, j are tie-rods which connect the pump cylinder f to 
the steam cylinder a, and k, & are chains by which the pump is 
suspended. When steam is admitted to the cylinder a the piston 
moves downward, and the valves e, elift. When the piston } rises 
the valves e, e are closed, and some of the water above the valves 
é, e is discharged through the ~ c2, A portion of the air ad- 
mitted by the snifting valve h passes to the hollow piston d!. 
(Accepted December 31, 1890). 


2804. C.F. Dixon, Darlington, and W. Dack, Pat- 
ricroft, Lancs. Water-Tube Steam Generators. (8d. 
8 Figs.| February 21, 1890.—A small boiler f of the Cornish type 
is suspended from or supported below a steam and water drum 
d, to which it is polos si a series of nipples g, holes being cut 
in the drum d, and corresponding holes in the boiler. The shells 
of both vessels may be strengthened at these points by plates h 
with bosses, the plates h being rivetted to the shells. The 
inclined water tubes @ are divided into three passages by means 
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of brickwork partitions 7, i] extending across the rows of inclined 
tubes. The gases rising from the firegrate e pass upward through 
the first passage at the head of the rows through the flue /f1, 
back outside the drum d, and downward around the outside of the 
boiler f through the second p ge in the inclined water tubes a, 
and upwards through the third passage, and finally passing 
between the pipesj, by which the drum d and boiler f are con- 
nected to the rear headers c and escape by the flue k. (Accepted 
December 31, 1890). 


4387. J. and W. McNaught, Rochdale. Machinery 
for Starting Engines. (8d. 4 Figs.] March 20, 1890.— 
This invention relates toa small steam engine and gearing, and 
arrangements to be used for starting large engines by turning 
the fly or driving wheel. The invention consists in the arrange- 
ment of a shaft d, having a spur-pinion d7 upon it which can be 
brought into and out of gear with a spurwheel upon the drivin 
or flywheel h of the main engine, in a swivel bearing e at one end, 
80 as to allow it to be moved both horizontally and vertically at 








the other end. In one position the pinion will be held in gear 
with the teeth on the fly or driving wheel and will be released and 


Fig.1. 















































put out of gear automatically when the main engine has attained 
sufficient speed. (Accepted December 31, 1890). 


19,177. G. Westinghouse, Jun., Pittsburg, Pa., 
U.S.A. _ Compound gine and Compressing Pum 
(8d. 2 Figs.] November 25, 1890.—This invention consists in the 
combination of a compound direct-acting engine with a compound 
compressing pump having an initial compression cylinder 44 and 
a smaller final compression cylinder 45, the pistons of which are 
directly connected to those of the engine cylinders. The alterna- 
tion of supply and exhaust of steam is effected by a single set of 
piston valves, which reciprocate within a valve chest 11 having a 
nozzle 12 for the connection of the steam supply pipe. An 
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auxiliary valve 23, which is actuated by the piston of the high- 
pressure engine cylinder, controls the movements of this distri- 
bution valve. The valve 23 works in a chamber 21 and controls 
ports 24, 25, and 26 leading from the chamber 21 to the chamber 
20, the port 26 communicating with a port leading from that 
chamber to the exhaust chamber 13. A slotted plate 31 meeting 
a shoulder 30 on the valve stem 28 as the piston 3 approaches the 
upper end of its stroke, and meeting a collar 29 as it approaches 
the lower end, effects the reciprocation of the valve 23. (Accepted 
December 29, 1890). 


ELECTRICAL APPARATUS. 


3133. F. R. Boardman, Manor Park, Essex. Semi- 
Incandescent Electric Lamps. [8d. 11 Figs.) February 
27, 1890.—The block of marble a? is circular in cross-section with 
a small central hole for the pencil carbon b. The block is cut away 
at three places on its circumference, leaving intervening ribs. 
When the block is incandescent, light is radiated and reflected 
from the surfaces of these three openings. The block a? is in- 
closed and held in a circular box a’ similarly cut away with simi- 
larly formed projecting top and bottom flanges, bolted to cor- 








respondiug flanges secured to the tubular holders a5, in which 
the carbon electrodes @ and a! are carried. The flanges of the 
carbon-holders a5 are insulated from and bolted to the flanges 
of the box. A pin on one of the tubes a5 engages with a bayonet 
joint secured to the base of the lamp, and by turning the box 


a a 

4028. C. L. W. Fitzgerald, London. Transmitters 
for Electric Telephones. [6d. 2 Figs.) March 14, 1890.— 
According to this invention in a case or holder A there are 
arranged carbon discs or plates b and c. These discs are insu- 
lated from each other at theiredges asat d. In the space between 
the discs b and ¢ a division E of curved or angular form is pro 





vided which passes across the centre of the discs b and c, and 
extends from side to side so as to divide the area between the 
discs into two spaces c? and c3, In the space cis placed granulated 
carbon. The connecting wires f andg are secured respectively 
to the discs b and c ; h is an india-rubber ring between the disc c 
— _ inner flange a of the case A. (Accepted December 31, 


7044. H.H. Lake, London. (D. Brooks, Jun., Philadel- 
phia, U.S.A.) Lining Conduits for Electric Conductors. 
[6d. 2 Figs.] May 6, 1890.—This method of preparing a conduit 
for electric wires consists first in drying the interior of the tube 
by passing dry cotton waste and hot air through it, then drawing 
into the conduit and along the interior a quantity of soapstone and 





resin oil, by means of a rope C provided with carriers D, sufficient 
to fill theconduit. A tank A, containing a reel B, issupplied with 
the lining material, and the rope C is drawn from the reel through 
the pipe F which connects the tank and conduit. The cable passes 
through the tank A being thereby coated, and occupies the space 
in the conduit through which the carriers passed. (Accepted 
December 31, 1890). 


12,997. W. B. Brain, A. J. Arnot, and F. Baker 
Melbourne, Victoria.’ Electrical Rock Drill, Coai 
Cutter. [6d. 6 Figs.) August 19, 1890. 
—An augur A is secured upon the forward end of a rod B, passing 
freely through the hollow spindle C of an electromotor. This 
motor can be moved bodily and clamped in such a position that 
the spindle B and auger A may be pressed forward in the desired 
direction. The armature G and the commutator H are secured 
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upon the hollow spindle C, whilst the brushes I are supported by 
a carrier i, capable of being rotated at will upon a projecting 
sleeve on one of the bearings in which the hollow spindle C runs. 
The spindle B is prevented from rotating independently of the 
hollow spindle C by a feather b. To facilitate the feeding forward 
of the auger a handle b! is secured to the rearend of the spindle 
Bin order that the latter may be propelled forward by hand. 
(Accepted December 31, 1890). 


19,057. W. P. Thompson, Liverpool, Electric Arc 
ips. (6d. 4 Figs.} November 24, 1890.—The carbon- 
holders 12 and 13 are inclined towards each other and extend 
through the base 4 of the lamp frame. One is fixed in insulated 
supports and the other is pivotted in electrical connection with 
the frame. The working current passes through the coarse wire 
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of a solenoid 17, which attracts the core 19and causes the arc 
to be formed between the carbon points. The resistance 
of the are shunts a portion of the current through the 

lenoid 18, which thereupon checks the movement of the core. 





slightly, the whole of the light-giving parts and their recept 
can be removed for trimming. Springs are placed within the 
tubes a5 to keep the carbon electrodes a and a! up to their re- 
spective seats in the block a2. (Accepted December 31, 1890). 





The normal length of arc is determined by the adjustment of the 
tension of the spring 22, as any fluctuations in the lengths are 
corrected by diverting more or less current through the shunt 
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magnet. By means of the contact 34 arranged in each holder and 
connected with the other holder by wires 35 and 36, the current is 
short-circuited when either carbon has burned down, so that its 
follower 37 strikes the tact, thus aut tically cutting out the 
lamp before the current is broken by the dropping out of the end 
of the consumed carbon. (Accepted December 27, 1890). 


MACHINE TOOLS, SHAFTING, &c. 

20,037. W. Walton, Sunderland. eoping Cool the 
es, &c., of es and Machines. [8d. 13 Figs.) 
December 13, 1889.—This invention relates to keeping cool a bear- 
ing by employing a chamber adjacent thereto, to contain water 
which by its evaporation will tend to lower the temperature of the 
chamber and its contiguous parts. The lower chamber of the 
axle-box contains oil. A is a horsehair cushion, B a worsted pad 
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with cotton tapes, C the journal of the axle, D the axle wad, and 
E the brass. An upperchamber contains water and vapour instead 
of axle grease, F being a water space, G a vapour space, H the 
bearing spring, J the lid having a hinge K; L is the overflow for 
water. The water is fed to each axle by a pipe M, having a tap, 
near the axle-box, to regulatethesupply. (Accepted December 24, 
1890). 

3504. 8S. Fox, Leeds. Dies for Shaping Metal. 
{[Sd. 4 Figs.) March 5, 1889.—The sides a of the female die are 
pivotted to a fixing secured to the press. The upper parts al, al 
of the female die are shaped so as to make a return flange on the 
article under treatment. The sides a are weighted at a to bring 
them into the horizontal position, and are keyed onshafts b which 
work loosely in recesses in fixings c. The recesses are so formed 
as to allow the sides a to be lifted away after the operation is 
complete. The floor d of the female die is movable, and is ope 
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16,815. E. Heaton, Manchester. Machines for 
g Metal Tubes for Boilers. [8d. 4 Figs.] Oc- 

tober 22, 1890.—According to this invention one flanging roller n 
is mounted adjustably in a crosshead g!!, the ends of which are 
supported by two quadrants o hinged to the carriage g, which 
supports the other flanging roller or block s. The quadrants are 
actuated by two worms u which are geared together, and are 


Fig.2 















































capable of being turned simultaneously to move the quadrants 
on their —_ or hinges and the first named flanging roller 
through the arc of a circle and bring the first roller into a position 
parallel with and above the other flanging roller or block. The 
carriage, which supports the flanging apparatus, is so mounted 
that it can be quickly raised and lowered again independently 
of the ordinary adjusting mechanism. (Accepted December 24, 
1890). 

18,635. R. Haddan, London. (National Pneumatic 
Toot Company, New York, U.S.A.) Percussion Tools 
Operated by Fluid Pressure. [6d. 8 Figs.] November 
18, 1890.—Within a casing A having a supply channel B and an 
exhaust channel C, is a cylinder D provided with a valve 





vided with springs e for raising it. is the male die composed 
loose parts fastened together by bolts and cotters g, so that the 
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parts may be easily withdrawn after the operation of shaping is 
complete, to allow the metal to contract during cooling. The 
plate « to be operated upon, after being heated, is placed upon 
the raised floor d of the female die, which is caused to approach 
the male die, and on coming into contact with it, is gripped and 
held in position. As the press continues to move, the male 
die forces the plate w and the floor d of the female die down, 
thereby compressing the springse. The lap of the floor over the 
pivotted sides a causes their top parts to bear upon the underside 
of the outside edge of the plate, thus bending it up to the required 
angle or curve. Probert 5 December 31, 1890). 


13,005. H. H. Lake,London. (F. B. West, San Francisco, 
Ca., U.S.A.) Sheaves or Pulleys. (8d. 5 Figs.) August 19, 
189),—The sheave A is formed in two semicircular sections B, B, 
each section being provided on its straight side with two longitu- 
dinally divided half-spokes, and with a lateral flange on either side 
thereof, which when the sections have been connected by the bolts 
a will form two spokes similar in construction to the spokes C. 
Each spoke C has four longitudinal ribs. The outer ends of the 











spokes C are provided with heads E to form a seat for the recep- 
tion of the grooved rim D, a projection E! forming a support for 
the rim, and the two lateral edges of each head are bevelled at F. 
Between the ribs in the heads of the spokes bolt apertures are 
formed to receive the bolts ¢e which connect the heads to the rim. 
The flange E! is provided with a lip E on the underside of the 
head. The rim D is formed in segments, each of which is pro- 
vided with a recess f bevelled to receive the bevelled edge of the 
spokehead and of the keys gy. (Accepted December 31, 1890). 





ber having a valve E. The cylinder is provided with 
ports leading from the valve chamber. When the cylinder 
is in its extreme rear position steam injected through the 
supply channel B passes into the valve chamber through port 
F and out through port H so as to press against the rear of the 
cylinder and drive the cylinder forward. The steam in front of 
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the cylinder enters the valve chamber through port I and passes 
out through port G to the exhaust C. When the cylinder has 
reached the end of its forward stroke the valve is shifted. Steam 
from the supply Bthen passing through port F into valve chamber, 
and out through port I so as to press against the forward end of 
the cylinder and drive the cylinder backward. The steam in the 
rear of the piston entering through port H into the valve chamber 
can pass through port G to the exhaust C. The cylinder is thus 
moved back and forth. The oscillations of the valve are 
caused by suitable studs K, L, projecting from the casing A. 
(Accepted December 24, 1890). 


MISCELLANEOUS. 


2140. M. J. Paul, London. Discharging Coal, &c., 
from Lighters. (6d. 6 Figs.j February 10, 1890,.—A 
“lighter” A is provided with a travelling bed B arranged along 
the floor of the barge and then inclining upwards and passing over 
the extremity of an elevated structure C. The bed B consists of an 
endless flat chain which travelson three drums ¢, cl, and c?. The 
driving drum c is keyed on a shaft c3, mounted to rotate in bear- 
ings c+, A wormwheel c° is fixed on one end of the shaft c3, and 











is driven by a worm cé on a wormshaft c?, The chain is built up 
of series of plates or links b, which are jointed together by means 
of transverse rods b!, Every third rod is provided at each end 
with a roller 62, These rollers run on rails 0°. The outer end of the 
structure C may be raised or lowered according to the level at 
which the cargo is to be discharged and may be raised to a ver- 
Lim or folded back when out of use. (Accepted December 
: \ 


2559. H.S. Maxim and G. S. Sedgwick, London, 
Carburretting CoalGas. [1s. 1d. 5 Figs.) February 17, 
1890.—This invention comprises a method of enriching gas by 
drawing a quantity from the main, enriching it to a high degree, 
and then conducting it back into the main wherein it becomes inti- 
mately mixed with the remainder of the gas. A isan evaporator 
for volatilising liquid hydrocarbon. It is heated by steam from 
a steam generator B. The liquid hydrocarbon is stored in a tank 
C, which is connected by a pipe D with a pump E for raising the 
liquid hydrocarbon from the storage tank C, and forcing it through 





a pipe D! into a tank F, situated at a higher level, so as to obtain 
the required head for forcing the hydrocarbon vapour from the 
evaporator A into the gas main G. An injector H is connected 
with the gas main G by pipes J, K. The injector is so arranged in 
combination with the evaporator, and with the pipes J, K, that the 
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hydrocarbon vapour which passes through the injector will draw 
a quantity of gas out of the main and force it, when mixed with 
the vapour, back into the main, the hydrocarbon vapour being dis- 
charged with considerable force from the injector nozzle H! in the 
form of an annular jet, into the contracted mixing chamber 1. 
(Accepted December 31, 1890). 


18,089. F. Chapman, London. (G. Massey, Sydney, 
N.S.W.) Grinding Mills. [11d. 5 Figs.) November 10, 
1890.—A is a feed hopper, B a revolving carrier, B! orifices around 
the centre of the carrier B, C vertical spindle, D bevel wheel, E 
bevel pinion, F driving shaft, I and I) driving pulleys. H is the 
centre of pan forming a bearing in which vertical spindle C re- 
volves. The bottom of pan J is cone-shaped, K being a similarly 
cone-shaped false or renewable bottom, the grinding face of which 
is of frustro-spherical form. The renewable heads M of mullers, 
the under grinding faces of which are curved to suit the false 
bottom K, are secured to the base or flange of the sleeve L by 


—- ———_——----» 














A 
ie pis y 
OH ? Swifts 
p SSN HO 
i Fy = 
L 
A On UZ R - 
AC 
ee faa om a T ie 
EZ Tyr 














bolts and nuts m. The mullers revolve upon spindles o. Pisa 
pivotted crosshead attachment between the spindles o and the 
carrier B, which swings upon the pivot Pl. Vanes or splashers Q 
are secured upon the sides of mullers. An outer casing R of the 
pan is made in one or more parts and secured to the pan by bolts 
and nuts Rl. s are grates or screens secured to the casing by 
frames s!, Tis the discharge lip, U the mercury well, V the over- 
flow pipe for oil from the cup at top of the centre of the pan, and 
W is a hole through which the contents of mercury well can be 
discharged. (Accepted December 31, 1890). 





UNITED STATES PATENTS AND PATENT PRACTIOR. 
— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of Encuvgmrine, 86 and 36, Bedford- 





Vicrorian Irrication.—A weir which was constructed 
across the Goulburn some months since by the Victorian 
Water Supply Department, for the storage and distribu- 
tion of water, to be used for irrigation purposes in the 
Goulburn Valley, has now been brought into use. The 
water, being raised to a sufficient height by means of the 
weir, flows thence by gravitation through the main and 
distributing channels of the Rodney Irrigation Trust, as 
well as through those of the Echuca and Woranga Trust. 
Hitherto pending the completion of the weir, water had 
to be —— up from the Goulburn near Murchison into 
the main channel of the Rodney Irrigation Trust. 
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The Life of John Ericsson. By WitttAM CoNANT CHURCH. 
Illustrated. New York: Charles Scribner’s Sons. 
os egal Sampson Low, Searle, and Rivington. Two 

ols. 

Tats book was written at the request of John 
Ericsson by an author of his own selection, and the 
first fact that impresses the reader is that the 
writer is thoroughly in love with his subject. His 
admiration of Ericsson appears in every utterance, 
mingled with an affection for the man indepen- 
dently of his great claims as an engineer. 

The work of the biographer is carefully done, 
and cannot be too highly commended, while the 
style of narration is attractive, clear, and forcible. 
The young engineer may study this life of constant 
struggle against prejudice and envy, inthe face of dis- 
couragement, calumny, and even at times of poverty, 
with much profit; nor is the work without great 
interest to all engineers and to persons sympathising 
in the success of one who knew he was right, and 
was thoroughly determined to carry forward his 
work till he had completely established beyond all 
dispute the position he had taken, and from the 
outset had maintained with fortitude and credit. 

Ericsson was a man far in advance of his time, 
and like most men of that description had to face 
the opposition due to ignorance and jealousy. Not 
only did scientific men combat his more advanced 
ideas, but with the usual jealousy born of envy 
they sweepingly condemned them, refusing to 
answer his arguments in a large measure because 
they were unable to, but alleging every other 
reason for their ill-judged action. How much 
mortification they would have been saved had they 
calmly and dispassionately endeavoured to find out 
the truth or falsity of his position. All this story 
is well told in the narrative of Colonel Church, 
indeed the interest of the reader becomes tho- 
roughly fixed in the commencement of the book, 
and is maintained unabated to its close. The story 
of his life shows Ericsson from his earliest days to 
have been a remarkable person; for instance, at 
nine years of age, he designed a sawmill and a 
pumping engine, ‘‘ not childish attempts at imita- 
tion,” but practical working models, which worked. 
Being in need of drawing instruments, he made 
compasses of birchwood with needles inserted in the 
legs; a drawing pen was made from a pair of 
tweezers ground to a point, and the thickness of the 
lines was regulated by a thread which slipped up 
and down the prongs, while his mother’s sable coat 
furnished hair for brushes. Fifty years after, when 
asked to name his great achievements (he had then 
built the Monitor), he named these three in the 
order given at the head of the long list of his noted 
works. Is it strange that nothing could daunt such 
courage and persistence as was shown in this child, 
who was decidedly ‘‘the father of the man” to 
come? At fourteen Ericsson was giving lines and 
levels on a Swedish canal, receiving double pay 
because he accomplished twice the work the other 
engineers performed, and in 1828 he patented the 
application of artificial draught to steam boilers, 
which prepared the way for Stephenson one year 
later to adapt this to the ‘‘ Rocket.” As is well 
known, Ericsson entered one engine called the 
‘*Novelty” in the contest of the locomotives in 1829. 
This engine was built in seven weeks and put in 
the contest with the ‘‘ Rocket” without testing, yet it 
ran a mile in fifty-six seconds. On the second day’s 
trial some of the joints in the pipes gave way and 
the steam escaped. Ericsson, considering he had 
not received fair play at the hands of the judges, 
then withdrew his engine. The London Times of 
October 16, 1829, says: ‘‘ The trials which have 
taken place have satisfactorily proved the superiority 
of the principle on which the ‘ Novelty’ is con- 
structed.” Such men as Sir Charles Fox, John 
Scott Russell, and Charles Blacker Vignoles were 
present, and bore testimony to this trial as late as 
1870. We are further told that the boiler Ericsson 
used was reallya tubular one. That year he applied 
a surface condenser, the first one ever used, and 
also designed a steam fire engine which was built 
in 1829. In 1835 he designed a rotary propeller, 
and in 1836 he made a model propeller boat. In 
1837 he designed an engine for imparting motion 
directly to the screw propeller shaft, and in 1838 
this was put in the Robert Stockton, which crossed 
the Atlantic the next year, and the same boat plied 
on the Delaware for twenty-five years. His plans 
for a propeller were submitted and rejected by 








the British Admiralty, and it was said by their 
experts that a ship could not be properly steered if 
the power was applied to the stern. 

Not finding that appreciation in England which 
he felt his successful inventions demanded, Ericsson 
determined to come to the United States, which he 
didin 1839. There he had to face the great jealousy 
of American naval officers, and his designs were 
condemned and ridiculed, although one officer did 
not scruple to claim one of Ericsson’s inventions 
and endeavour to saddle upon Ericsson the failure 
of one of his own. By sheer force of will he was 
finally allowed to build the Monitor at practically his 
own risk, and in event of failure to lose everything 
involved in her construction. Yet he had that 
faith in his own genius that he did not hesitate. 
The keel was laid October 25, 1861, steam applied 
December 30, and the vessel launched January 30, 
1862. The trial trip took place February 15 ; 
she was turned over to the Government February 
19, 1862, and on March 9 occurred the celebrated 
fight at Hampton Roads. The United States 
Government then proceeded to build some addi- 
tional ‘‘ monitors,” and it would seem as though 
now Ericsson’s troubles were over, but the same 
opposition and blind jealousy were evident on all 
sides. He was held accountable for matters entirely 
beyond his control, and when ordered to make 
changes against his judgment was criticised for 
failures resulting from these alterations. It was 
the writer’s good fortune to be a witness of the 
attack on Fort Sumter by the eight monitors in 
1863, and he can bear the testimony of an eye 
witness to their invulnerability; the shot rebounded 
from the turrets as if they had been bullets instead 
of heavy projectiles, and throughout the whole of 
the engagement but two men were killed, both in 
the Catskill, and this was due to an arrangement 
of the pilot house condemned by Ericsson. One 
more death completes the total killed during the 
war in this style of ship, amd yet in this fight 
alone one monitor was struck 214 times and 
another 187. 

The account of the Monitor and Merrimac battle, 
as well as that in front of Fort Sumter, are most 
graphically told by the biographer, and a thrill of 
excitement is felt while perusing the account. 
Indeed, one can hardly lay down this book when 
reading. No wonder Ericsson was proud of his 
‘monitors ” and of their invulnerability. His idea 
was to behold the ocean ‘‘ declared by all nations as 
sacred, neutral ground.” And by making war 
destructive to such a frightful extent as to compel 
man to live at peace with his fellow-man. The 
reader is told that, as early as 1854, Ericsson sent 
to Napoleon III. a proposition for amonitor. Ina 
letter to ENGINEERING, March 11, 1870, Ericsson 
showed that submarine warfare was to be that em- 
ployed for harbour defence, and ends with this 
sentence: ‘‘My object... is simply that of 
demonstrating the futility of encasing ships of war 
with huge masses of iron.” 

To show what fertility of resource Ericsson pos- 
sessed it is only necessary to state, that in 1867 he 
had, out of 100 engineering devices, made nearly 
one-half in the application of steam power. While 
he was gentle, he was also very passionate, and did 
not always measure his words, nor was he any 
respecter of persons when so roused. Injustice 
rankled in his mind, and he says in one place that 
the bitter and unjust remarks of newspaper editors 
is only a repetition of what he had experienced 
through life, and then he goes on to ascribe 
them to ignorance. A chapter is given to his 
private life, his religious beliefs, his friendships, 
and his benefactions. It was surprising how liberal 
he was, and, above all, how thoroughly loyal to 
Sweden and to her people. Time and again, he 
relieved their wants, and was always pleased to be 
brought into contact with them. Certain good but 
misguided persons undertook to arrange his beliefs 
according to their. formula, but failed signally. 
The history of the sun motor, which is embodied 
in a series of articles written by him for ENGINEER- 
ING between 1870 and 1873, and of his efforts to 
make it useful to countries lying under the equator, 
are dwelt on at length, and the account is full of 
interest. The biographer closes his work with the 
story of his death, which occurred on March 8, 
1889. The interest in the narrative is kept up to 
its close, so faithfully has his biographer transcribed 
each event, no matter how trivial, which could 
throw any light on thecharacter of this remarkable 
man. A perusal of the work shows that Ericsson 
made no mistake in his selection of his author, and 


itis to be hoped that as future engineers read this 
history they will be stimulated to greater exertions 
and will face obstacles with more courage, and that 
to the young engineers this history will be full of 
interest and of instruction. It may teach them 
the use of tact in their profession, for even Ericsson’s 
warmest friend will not deny that this great 
engineer was woefully deficient in this article. It 
is far easier to persuade men than it is to drive 
them, and to be a successful persuader one must 
have a perfect control of one’s temper. Having 
tried to convince his opponents without success, 
Ericsson usually attacked them sharply, and in this 
way made many enemies by useless, although 
perhaps justifiable displays of temper. It showed 
courage but not policy. All engineers will thank 
Colonel Church for his careful and conscientious 
work on a book which deserves an honoured place, 
not only in every public library, but also in that of 
all who are interested in science and in its achieve- 
ments, 
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THE ELECTRIC MAINS OF PARIS. 
(Continued from page 152.) 
Tue Prace Cricny Company. 

Havine thus described with considerable detail 
the practice followed in completing the canalisa- 
tion in that part of the Paris electric lighting 
system known as the sector of the Place Clichy, we 
may pass on to a general consideration of the 
method in which this system is worked. When 
the centres of delivery are at a distance greater 
than a kilometre from the power station, the two 
conductors and 110-volt currents system involves 
the use of such large sections as to increase the 
first cost to a very undesirable degree. By using 
a system of triple conductors, distances of about 
2 kilometres may be worked at a reasonable first 
cost when the position of the station is relatively 
central with regard to the consumers. The power 
station at Clichy, however, does not by any means 
conform to this condition; in fact, the most dis- 
tant points are those which consume the most 
current. On this account it was found that the 











three-conductor system, allowing for a loss of 15 
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per cent. for the service conductors, would have 
required sections of 3000 square millimetres, a 
condition that was out of the question to fulfil. 
It was therefore necessary, if this system was to be 
adopted, to employ currents of much higher poten- 
_tial ; and as this, with its attendant inconveniences 
of transformers, was considered for many reasons 
undesirable, recourse was had to a method of dis- 
tribution patented by Messrs. Siemens. In this 
system the potential in the distributing boxes is | 
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four times as great as that required for the lamps, | leads, in the manner indicated by the annexed dia- 
say 4 by 110 = 440 volts; the difference of poten- gram Fig. 41. This arrangement makes it impos- 
tial at the central station is equal to the higher | sible for the extinction of any one lamp to cause the 
difference of potential at the boxes, plus the loss in| extinction of the three others ; but it is also neces- 
the central mains, which is 15 per cent., or in all} sary that the electromotive force should remain in- 
440 + 66 = 506 volts. Under these conditions| variable in the groups of lamps, which would not 
it is necessary to arrange the lamps by groups of| be the case if the number of lamps were not the 
four in series, and in order that they may be quite|same in the four groups. To preserve a constant 
independent of each other, three intermediate con-| electromotive force under all circumstances the 
ductors have to be placed between the two main | following very simple device is adopted. On the 
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same driving shaft at the power station, the arma- 
tures of four dynamos are mounted ; these are abso- 
lutely identical, and the armatures are so arranged 





Fia. 41. 


as to have a very feeble internal resistance ; they are 
coupled up with the conductors so that the mag- 
netic fields of the four dynamos are exactly similar. 
An armature of slight resistance placed in a con- 
stant magnetic field gives a current that is practi- 
cally constant, provided that the speed is constant, 
this condition referring to generators ; for motors 
the same speed will be maintained if the current 
is maintained at the same potential ; the dynamos 
will also turn in the same direction, whether used 
as generators or as motors. In other words, a 
dynamo, or amotor, having a constant magnetic field 
and a slight internal resistance, will have a speed of, 
say, 1000 revolutions, in a certain direction if the 
electromotive force of the current is 110 volts ; this 
will remain practically the same whatever may be 
the work on the circuit. The manner in which 
the system operates may now be easily under- 
stood. The four armatures being mounted on the 
sime shaft will always revolve at the same speed ; 
when a certain number of lamps are extinguished 
in the group, the electromotive force will increase 
in this group before the action of the dynamos is 
felt, say to 115 volts. As the electromotive force 
of the four dynamos is 110 volts, the one that is 
placed in the group a will receive extra current 
and will work as a motor at a higher speed, which 
increases as it absorbs the current released by the 
extinguished lamps, and will work the other dy- 
namos which are acting as generators. As these 
revolve at a higher speed they will give an electro- 
motive force greater than 110 volts, and will con- 
sequently furnish current to their respective groups. 
The result will be that the electromotive force 
remains practically the same in all four groups, 
111 volts for example, until gradually the normal 
of 440 volts is attained, instead of the 444 volts 
that existed for a short time, These four dynamos 





























































































































































































































we have been considering transport, as it were, any 
excess of current existing in a group where fewer 
lamps are burning}than in another group, into 
other groups where a greater number of lamps are 
burning. It is of course evident that this trans- 
port of energy from one group to another cannot 
be effected without some loss, and for this reason 
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an effort is made to reduce as far as possible the 
! differences of consumption in the various groups. 
‘iio ee: Experience has shown that central stations esta- 
Fig.66 blished upon the three-conductor system can have 
: ee the lamps upon their circuits so arranged that the 
‘ peal: consumption increases or diminishes gradually in 
yr the groups. It is therefore probable that the 
| |i coupled dynamos only work under a limited load. 
| $ To arrive at this result, the installations are so laid 
all out as to be able to place the different circuits on 
at some one of four groups. To do this, at all events 
UD, in large installations, five conductors are brought 
into the building to be lighted, which can be done 
Sorrel without any inconvenience because the conductors 
: are of very small section. These conductors are 
be led to a distributing table to which the lamp cir- 
| cuits are also brought ; these circuits are so arranged 
pas that the connections can be easily changed and each 
|: circuit of lamps can be coupled up to any group of 
7a | the system of conductors by shifting a small slide 
; os on which the circuit terminals are placed. 
‘ez The Clichy system is worked under the following 
conditions: 1. To furnish a current either at an 
Or 8 electromotive force of 4x 110=440 volts, or of 2x 
I z 110=220 volts. 2. To arrange the lamp circuit in 
a | any building with a maximum of 40 lamps. 3. To 
| ss bring at least three conductors into every building. 
i ji | 4. Totake five conductors into every building where 
q m, - | more than 80 lamps are supplied. This mode of 
ae i A ate working has been adopted in order that the com- 
: ‘3S = pensating dynamos may always work, unless under 
: malls very exceptional conditions, at a very small load, 
72 i a The number of these regulating machines will 


depend upon how far it is found possible to reduce 
the fluctuations of current by a judicious grouping 
of the lamps. Acting on this system the central 
station and the conductors are arranged as follows: 
The first installation will comprise (a) Three 
dynamos, type J of 500 horse-power driven at a 
speed of 70 revolutions. (b) Six dynamos, type 
D of 75 horse-power working at a speed of 350 re- 
volutions. The J dynamos will furnish each 500 
volts; the D dynamos will only give 250 volts 
each, but they are mounted in pairs in tension, and 
may be relied on to furnish a current varying 
between 440 and 500 volts. The duty of each 
machine may be regulated at the commutator 
table, where to each belong: one field rheostat, 
one carbon circuit breaker for the magnet circuit, 
one interrupter to set the dynamos in movemen 
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with a normal resistance, two interrupters for the 
principal machine circuit, and one ampéremeter. 
On each of the feeder circuits are two interrupters, 
one for each pole, and an amptremeter which 
measures the strength of the current that traverses 
the feeder ; in addition each of these circuits are sup- 
plied with a voltmeter which is in connection with the 
control wire, which abuts on the end of the feeder ; 
this voltmeter indicates permanently the difference 
of potential in the box supplied from the feeder. 
These last-named conductors are calculated for a 
maximum loss of 14 per cent. ; the secondary con- 
ductors for a loss of 1 per cent. The intermediate 
conductors are of a less section, it being assumed 
that a part of the current is taken at 440 volts from 
the outside conductors, and a part at 220 from 
the intermediate conductors. The five-conductor 
system lends itself admirably for all uses of the 
electric current ; it allows incandescence lamps to 
be arranged singly, and arc lamps in pairs or in 
groups of four or eight, while at the same time 
accumulators or motors can be furnished with 
current at a potential that is not at all dangerous ; 
it also facilitates the transport of electricity over 
considerable distances without an exaggerated first 
cost for conductors. 


Tue Societe bD’EcLAIRAGE ET DE FORCE PAR 
L’ ELECTRICITE. 

We may now pass on to consider the sector 
occupied by this company, and which extends from 
the Grand Boulevards to the Fortifications, includ- 
ing a very important area. We may first describe 
the system of canalisation adopted. 

The conductors of this company are laid wholly 
underground like those distributed over the other 
sectors of Paris, all of the concessions having been 
granted on this express condition. The canalisa- 
tion consists, as regards its general features, of bare 
cables or of bands of cross-sections varying from 
100 to 1000 square millimetres, supported upon 
insulators of a special type, placed in cement 
channels 12 centimetres deep and 30 centimetres 
wide ; these channels are laid parallel to the houses. 
The cables, bands, and wires, in fact all the con- 
ductors, have been manufactured by MM. Lazare, 
Weiller, and Co.; the cables are of silicious bronze 
of 98 per cent. conductivity, and having a tensile 
strength of 46 kilogrammes per millimetre (25.40 
tons per square inch); the bands are of copper of 
high conductivity. The channels are covered with 
cement slabs, usually at a depth of 30 centimetres 
below the level of the pavement. The distance 
from the centre of the channel to the front of the 
houses, varies with the local rules in the different 
arrondissements ; the range is from about 18 in. to 
4 ft. Gin. In all casesa clear width is left between 
the channel and the houses for the Municipality to 
lay pipes, &c. The levels are always low enough 
to be clear of surface construction, and the sewers 
are traversed by troughs built of I iron as indicated 
in the views Figs. 42 and 43. Except in very few 
cases it was not possible to cross the streets by 
open trench, and the conductors are therefore 
taken across in tunnels driven without interfering 
with the surface, and at depths varying from 
6 ft. to 35 ft. according to the position of sewers, 
&c. Access to these tunnels is provided by 
shafts from 60 to 80 centimetres (23.60 in. to 
31.50 in.) square, and closed at the surface by 
asphalted cast-iron plates of the regulation Paris 
pattern. At frequent intervals, and especially 
when any change in direction occurs, manholes 
are provided 20 in. square ; these are closed in the 
same way as the shafts. So far as was possible, 
the conditions involved in the establishment of a 
first-class overhead line have been followed, but 
the points of support are, of course, much closer 
together ; at intervals of 3 metres the cables are 
strained to porcelain insulators of a special type ; 
these are cemented to galvan.sed iron standards 
17 centimetres long, with melted sulphur (see 
Figs. 44 and 45). These rods are screwed at each 
end (Fig. 48), and the lower end is also cemented 
by sulphur into a cast-iron base built into the 
channel. Where only two or four cables are to be 
dealt with, these base-pieces are cast in one with a 
connecting rib, and they are laid upon a soleplate 
27.5 in. wide. Where a larger number of cables 
have to be provided for, the bases are grouped upon 
a bedplate 7 ft. wide. ‘The arrangements are shown 
in Figs. 46 and 47, and 49to51. The porcelain 


insulators are of a simple bell pattern with a wide 
throat near the top to receive the cable ; they have 
also two side projections for the iron stirrups that 





TABLE LXXXVIII.—Finine TABLE FOR THE 47-MILLIMETRE REVOLVER CANNON, 
Service Shell. 


Weight of charge os 
Mean weight of projectile 
Initial velocity .. 


Distance between sights 43.30 in. Angle of jump 12 minutes, 


Common Shell. Steel Shell. 
aes 7.7 02. 7.7 OZ. 
2.37 lb, 2.48 lb, 
1484 ft. 1457 ft. 
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| | Pe, nee ‘ Mean Deviation. a F 

iat ; ngle 0) maining Marks on . | ime o! 

Range Elevation. |__ Drift. Fall. Velocity. gight Bar. Drift Marks. — ——| ‘Flight. 

| | Range. Drift. | Height. 

yards, deg. | yards. deg. ft. | in. in. yards yards yards seconds 
100 0 03 =| °0.02 0 08 1379 =| 0,03 .030 13.7 0.10 0.04 0.02 
200 0 06 0.12 0 12 1309 =| = 0 06 .038 13.7 0.17 0.07 0.4 
300 =| O 13 0.29 | O 21 1243 0.16 .046 13.7 0.25 0.1L 0.7 
400 0 28 0.49 | +O 33 1180 0.29 .054 13.7 0.33 0.15 1.0 
500 0 33 0.69 | O 46 1127 0.42 | 062 13.7 04t | 0.20 13 
600 | 0 43 089 | 1 00 1086 | 0.55 | 070 13.7 0.49 0.26 15 
700 | 0 55 1.2 1 16 1046 0.69 | 080 13.7 0.57 0.32 1.8 
800 1 07 1.6 1 33 1013 0.84 -089 137 0.66 0.38 2.1 
900 | 1 2 2.0 1 51 985 1.00 .098 13.7 0.74 0.46 2.4 
1000 =| 1 33 2.5 2 10 959 1.17 .108 13.7 0.82 0.63 2.6 
110) 1 47 2.9 2 31 934 1.34 .118 13.7 0.90 0.61 2.9 
1200 | 2 Ol 3.6 | 2 62 910 1.53 .128 13.7 0.98 0.70 3.2 
1300 | 2 16 42 | 3 15 890 1.72 |  .189 13.7 1.06 079 3.5 
1400 =| «2 3h 48 | 8 89 871 1.91 .150 13.7 1.14 0.89 3.8 
1500 | 2 48 5.5 4 06 853 2.11 | 161 13.7 1.22 0.99 4.1 
1600 | 3 05 63 4 33 836 | 2.32 -172 13.7 1.30 1.10 4.5 
1700 =| 8 22 7.2 5 OL 821 | 2.54 .183 13.8 1.38 1.21 4.9 
1800 8 40 8.1 5 31 806 2.78 195 12.8 1.46 1.33 5.3 
1900 =| 4 00 9.1 6 04 791 3.02 208 86] «#139 1.55 1.45 56 
2000 «=| #4 «19 10.2 6 37 777 re ) en ie te: 1.64 1.58 6.0 
2100 4 39 11.3 7 32 762 3.52 | .235 | 14.0 1.73 1.77 6.4 
2200 4 59 12.6 7 48 747 3.78 | 20 | 148 1.82 1.86 67 
2300 5 20 13.9 8 25 733 4.05 264 | 14.6 1.91 2.06 A 
2400 6 42 15.3 9 04 719 4.33 | .278 14.9 200 2.26 7.5 
2500 6 05 167 9 45 707 4.61 203 0 86|~=—(15.2 2.09 2.47 7.9 
2600 6 2 18.4 10 30 695 4.90 .307 15.5 2.18 268 | 8&3 
2700 7 62 20.0 1. .A7 683 5.20 .323 15.8 2.27 295 | 87 
2800 7, 37 21.8 12 07 671 5.52 .838 16.1 2.36 3.25 9.1 
2909 7 42 23.8 12 59 659 5.86 .356 16.4 2.45 3.56 95 
3000 8 08 25.8 13 54 648 6.19 .874 16.8 2.54 3.88 10.0 
3100 8 35 27.8 657 6.50 .392 17.2 2.63 4,20 10.4 
3200 | 9 03 30.0 624 6.89 .410 17.6 2.72 4.55 109 
3300 9 31 32.3 612 7.27 428 18.1 2.81 4.91 11.4 
3400 =| 10 O1 34.7 600 | (7.65 .448 18.6 2.90 5.28 11.8 
3500 10 31 37.2 590 | 8.04 .468 19.2 2.99 5.70 12.3 
4000 13 12 51.9 542 | 1016 .573 22,2 3.44 | 8.64 14.7 

















keep the cable in place, as seen in Figs. 52 to 54. | 
The control wires are carried by small porcelain 
insulators made with an inclined groove (Figs. 55 


and 56); the standards that support them are | 


screwed into iron straps 2.60 in. wide and .39 in. 
thick ; these straps are bolted to the vertical sides 
of the channels (see Figs. 57 and 58). In the galleries 
the cables and the control wires are hung to the sides 
on porcelain insulators of the same types as those 
described above, but carried on iron brackets. The 
positive cables are all placed on one side of the 
gallery, so far as possible on the side near the 
houses, and the negative cables are placed on the 
other side. Fig. 59 shows this arrangement. 
Some galleries, such as that in the Rue de Bondy, 
are too fully occupied to render this mode possible ; 


in such cases the brackets carrying the insulators | 


are cemented into the roof of the gallery, the dis- 
tance between the cables being never less than 
25 centimetres (see Fig. 60). In some parts of the 
system where the available space is very restricted, 
the company has substituted copper bands for 
cables ; these bands vary in thickness from .08 in. 
to .39 in., and in thickness from 1.38 in. to 4.52 in. 
wide. These bands are laid in insulators in the 
manner shown in Figs. 61 to 63 ; they were made 
by MM. Lazare, Weiller, and Co., and were de- 
livered in lengths of 4, 6, and 10 metres, and were 
provided with the necessary fittings by the same 
firm, 

The ends of the cables are joined together by 
soldered splices made with the greatest care ; the 
bands are connected by iron gripping plates bolted 
tightly to one another ; the copper strips are re- 
cessed so that the bolts may lock them in place 
and prevent all danger of their slipping; the 
arrangement is shown in Figs. 64 to 66. After the 
locking plates are fixed, solder is run in so as make 
the joint quite perfect. Junctions between the 
strips and the cables are made with sleeves of a 


special type, in which one portion has a circular | 


socket for the cable, and the other a flat socket for 
the strip ; after the whole has been closely bolted 
together, solder is run in to fill up all the spaces. 


(To be continued.) 





MODERN FRENCH ARTILLERY. 
No. LV. 

Horcukiss Revotvine Cannon—concluded. 
Tue 47-millimetre and 53-millimetre naval guns 
are more recent than the smaller calibres ; while 
they are, of course, much more formidable weapons 
their field of usefulness issomewhat limited, by the 
fact that they are not adapted for land operation, 


while the weight of the 53-millimetre gun makes it | 


unsuited for boat service. Table LX XXVIII. 
contains the ballistical data for the 47-millimetre. 

The following is a summary of practice with this 
gun at Shoeburyness. The first trials of the series 
were directed against a target 6 ft. by 12 ft., the 
range being 300 yards; the gun was fired and 
trained from the shoulder. The target was lined 
out and valued as follows: Shots planted in a 
square bull’s eye, 12 in. by 24 in., ranked as 5 ; in 
a centre, 2 ft. by 4ft., as 4; an inner, 4 ft. by 
8 ft., as 3; the rest of the target was valued at 
2. Under these conditions, 11 rounds fired in 45 
seconds gave a total value of 29 hits in a possible 
55; 19 rounds fired in 60 seconds gave a total 
value of 57 hits ina possible 85; and 70 rounds 
‘fired in 240 seconds gave a total value of 250 hits 
in a possible 335. In this series the average rate 
\of firing was 17.5 rounds per minute, and the per- 
icentage of hits 62. In the second series two 
targets were fired at alternately ; the distance be- 
tween the targets at right angles to line of fire was 
| 40 ft. ; the targets were marked on before and the 
range was 300 yards. Nineteen rounds fired in 
| one minute gave 18 hits; the values being, left- 
| hand target, 32 in a possible 45 ; right-hand target, 
|34ina possible 50. Afterwards 58 rounds were 
| fired in 3 minutes 12 seconds with 56 hits, of which 
| the left-hand target received 101 in a possible 145, 
jand the right-hand target 115 in a possible 145. 
| In these trials the mean rate of fire was 18.3 shots 
| per minute; the mean value of hits 69 per cent., 
‘and the total hits 74 out of 77 shots fired. Ata 
'series of trials at Gavre against three targets with 
| different ranges, the following results were obtained 


Length of range 350 yards 570 yards 1000 yards 
Size of target .. 13 ft. by 39 ft. 13 ft. by 39 ft. 13 ft. by 39 ft. 





Kind of firing .. Delibe- Rapid Delibe- Rapid Delibe- Rapid 
rate rate rate 
Number of shots 
fired .. sis 30 10 10 10 10 


| Number of hits 10 26 9 9 9 
| Time of firing ..58 sec. 1m. 45sec. 35sec, 82sec. 41sec. 31 sec. 


In subsequent trials the same targets were used ; 
two series were fired, the first consisting of two 
-salvoes of four shots on each target, shifting after 
‘each salvo; the second included two salvoes of 
| five shots on each target in the same order. 


Number of Series. Range. Fired. Hits. 
yards 
350 8 7 
1st Series ‘ 570 8 1 
1000 7 1 
23 9 
350 10 4 
2nd Series or 57 10 3 
1000 10 5 
30 12 
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The particulars of the mechanism are given 
below. 
pei i WCE gas F* 
ee a (eel z 3 
Kind of Firing. S | 88 | a | oe 
a \es| a6 i ge 
‘ | deg. | sec. | 
Aiming at horizon... <ccj) Ge} eee 18 | 33 
pa a point on the 
beach weap 2G 10 | 18 | $3 
Pe horizon 0 20 45 26 | 
<a? ae 0 | 2 | 36 | 30 
Without aiming... 0 10 | 8 | 70 | 





Fic. 


Fic 





fatal character of the projectile. In other trials 
of this gun fired against steel and compound plates 
from 1 in. to 2 in. thick, at a range of 300 yards, 
the penetration varied from indentations 1 in. 
deep to complete penetration. 

A few words may be said in conclusion of some 
trials carried out at Sandy Hook by the United 
States Government with the flank defence gun 
which has already been described (see ante, p. 126). 

The object of the trial was to ascertain if the gun 
fulfilled the conditions for which it was constructed, 
and a programme previously submitted to the Chief 
of Ordnance was, by his direction, carried out. 
The principal points were as follows : 





33 Pdr — 10% 


then fired to show the sum of the effects. (The 
results are shown in Fig. 562.) The gun was then 
mounted on a stout scaffolding: one target was 
placed at a distance of 15 yards in front of the 
piece and six others were arranged at intervals of 
50 yards, making the distance from the last target 
to the muzzle of the gun 315 yards. 

A few preliminary rounds were fired to fix the 
most suitable height for the gun, and finally an 
elevation of 10 ft. for the lowest barrel was adopted 
as the proper height. Three series of sixty rounds 
each were then fired. It is to be observed tha 
these targets were placed upon the sand and pro- 
jectiles which passed to one side were free to con- 











Fic. 


1 Pdr —37%n 





2 + Pdr— $7" 
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Barrel N*1 one shot. 


Fic. 562, Barrel N%2 one shot. 





Barrel N°3 ons shot. 


Barrel N°4 one shot. 





Barrel N°5 one shot. 


One Round of 5 shots. 





The firing data for this gun may be completed by 
referring to a series of trials carried out against 
iron plate targets representing a torpedo boat hull. 
The inclosure, about 30 ft. long, was divided into 
compartments by six bulkheads ;}, in. thick, and a 
number of rounds of blank, as well as of loaded 
shell, were fired against it at ranges varying from 
200 to 2000 yards, with the result that all the 
plates were pierced and much broken up by the 
explosion of the shells; the same damage was 
inflicted on another target arranged to represent 
the defence against a deck attack; the great 
number of fragments of shell found proved the 


That the gun be placed about 10 ft. above the 
level of the ground. 

That targets 50 ft. long, 5 ft. 9 in. high, be placed 
at intervals of 50 yards, beginning at a point 15 
yards in front of the gun, up to a distance of 328 
yards. 

That firing for accuracy and dispersion be carried 
on, and the vertical and horizontal targets be plotted 
in order to ascertain the effectiveness of the gun. 

The gun was first mounted on its carriage, the 
latter resting on the ground, and a single shot was 
fired from each barrel to ascertain the different 





dispersions at 15 yards. A complete round was 


tinue in their divergent paths, while in a ditch 
they would have been deflected towards the target by 
the slope or the counterscarp wall. The number 
of hits would thus have been greatly increased. 

The following are the conclusions of the United 
States Ordnance Board by which these trials were 
conducted. 

‘“*The Hotchkiss revolving cannon is well known 
now in every service, and its great value asa military 
weapon admitted. The gun under consideration 
differs only from the former in the introduction of 
a new and special rifling for each barrel, in order 
to give a varying dispersion to canister shot suf- 
ficient to cover the length and breadth of the ditch 
of the work. 

‘¢The result of the firing with this special gun 
clearly proves that guns constructed on this prin- 
ciple would be a most valuable adjunct to the 
armament of the flank defence of works of the 
same character as that for which the gun was 
designed. The short range incident to the special 
service and the very small space left uncovered 
by this gun would render its fire very destructive 
to the personnel of an enemy.” 


Horcukiss Quick-Firine Guns. 

Tue rapid-firing gun, occupying an intermediate 
place between machine guns and heavier types of 
ordnance, was the necessary outcome of new condi- 
tions of attack and defence, imposed by the con- 
struction of the larger torpedo boats, for such guns 
are essentially adapted for naval purposes, though 
many of the types are mounted on field carriages 
for land service. It is not a part of their duty 
to fire so rapidly as artillery of the Hotchkiss 
revolving, or of the Nordenfelt types; on the 
other hand the weight of metal which they throw, 
as well as their range and penetrating powers, have 
to be far higher ; carried to the highest limit, as 
at Elswick, or by the Forges et Chantiers, where 
rapid-firing guns up to 6 in. calibres can be dis- 
charged several times a minute, they become 
really armour-piercing guns, and it is almost certain 
that in future naval engagements they will play a 
more important part than the ponderous slow-firing 
heavy guns. To the Hotchkiss Company must be 
given the credit for the first introduction of these 
weapons which are of general adoption in France, 
and of which the Armstrong rapid-firing guns are 
only a modification. Their necessary characteristics 
are: great powers of endurance under severe use, 
portability, rapidity of fire, relatively high penetra. 
tive power and range. In order to attain the very 
highstandard that a compliance with these conditions 
involves, special care has to be bestowed on the 
quality of the steel employed, and the tests to which 
it is subjected are much higher than those imposed 
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by the French Government on the steelmakers who 
supply material for heavy ordnance; such high 
tests, however, are obtained more easily with the 
small forgings required for such weapons, than in 
the great blocks produced for the heavy calibres. 
As in the treatment of steel for the latter classes, 
that for rapid-firing guns is carefully tempered and 
annealed, after which transverse test-pieces are 
cut from the gun tube, and are made to pass the 
following test before acceptance : 

Minimum limit of elasticity .... 51,000 lb. per sq. in. 

x breaking strength... 94,000 ,, ,, 
a extension... ... 15 per cent. 

As a matter of fact. the steel supplied by the 
makers shows higher qualities than are imposed 
on the manufacturers, the elastic limit generally 
reaching 61,000 lb., and the ultimate elasticity 
ranging from 17 to 21 per cent. 

It is interesting to compare these tests with 
those of the French Government for heavy guns, 
which are as follows : 


Mean elastic limit me ... 45,500 Ib. per sq. in. 
», ultimate strength > a a + 
», extension ... abe «. 14 per cent. 


A considerable range is allowed, however, in the 
above figures, amounting to as much as 11,000 lb. 
for the elastic limit, and 20,000 lb. for the break- 
ing load. The conditions imposed at Woolwich, 
where it is not considered necessary that the steel 
should be annealed after tempering, nor that the 
test-pieces should be cut at right angles to the 
bore, are somewhat different : 


Elastic limit ... so ... 56,500 Ib. to 73,200 1b. 
per sq. in. 

Ultimate strength re ... 81,1001b. to 105,500 Ib. 
per sq. in, 

Extension... sn ot ... 10 per cent. 


Thus the steel for Hotchkiss guns occupies an in- 
termediate position between the French and Eng- 
lish gun steel so far as elastic limit and breaking 
strength are concerned, but surpasses both of 
them in ductility, the English metal by as much as 
50 percent. Considering the hard usage that these 
guns are built to withstand, the combination, to such 
a high degree, of strength and elasticity, are quite 
essential, and are always attainable on account of 
the small dimensions of the pieces employed. 
With regard to the strength of the finished gun, 
the strains to which it is subjected under fire, and 
its power to resist them, we quote some passages 
from one of the private publications issued by the 
company. ‘‘In computing the maximum elastic 
strength of a compound gun, the same general for- 
mule are used by the artillery departments of 
England, France, Germany, Russia, Austria, and 
Italy. In order to determine the relations existing 
between the elastic strength and the weight of 
metal in rapid-firing guns, it is proposed to examine 
the cross-section of a Hotchkiss 6-pounder, near 
the end of the powder chamber, which is the 
weakest of the sections submitted to maximum 
pressures, by applying those generally accepted 
formule, and to compare the results with those 
obtained from the corresponding section ofa rival 
gun of the same calibre, but of about 10 per cent. 
less weight ; the latter gun having an increased 
diameter of powder chamber to permit of an 
increase of the powder charge. The elastic limit is 
that of Hotchkiss steel, and is assumed the same 
for the rival gun for the purpose of obtaining a 
Hotchkiss Rival 
6-Pounder, 6-Pounder. 
Weight of gun, lb. ns 800 720 
Exterior diameter, in. ... 8.3 7.4 
Interior, in. we fas 2.7 3.1 
Diameter at shrinkage 
surface, in. oe ee 4.9 4.7 
Elastic limit of steel, lb. 51,500 51,500 
direct comparison. It is found from the formule 
that the maximum elastic strength that can be 
developed to resist internal pressures would be as 
follows : 
Hotchkiss 6-pounder sy 29 tons per sq. in. 
Rival 6-pounder __... as 22 ee 
‘“‘TIn finishing shrinkage surfaces a tolerance of 
one-thousandth of an inch must be allowed for 
inaceuracy of work, and this tolerance under such 
small diameters as are under consideration must be 
taken into account. Allowing one-thousandth of 
an inch under gauge, the maximum strains to the 
elastic limit become : 
Hotchkiss 6-pounder  ..._—-.27.6 tons per sq. in. 
Rival 6-pounder _... ody RBIS og = 


‘* Tf these strains be gradually and evenly applied 





HOTCHKISS RAPID-FIRING GUNS. 


Fic, 569, 1-POUNDER RAPID-FIRING GUN ON CONED MOUNT. 











Fic, 570. 6-POUNDER RAPID-FIRING GUN ON CRINOLINE MOUNT. 


the section will not be strained beyond the elastic | powder pressures, therefore, to which their section 
limit ; but powder pressures are neither gradual nor | could be submitted, were they of Woolwich make, 
even, so that the extreme pressure permitted in a| would be: 

gun must fall short of the above amount. ‘At Wool- Hotchkiss 6-pounder .. 18.4 tons per sq. in. 
wich a limit of approach or margin is fixed at two- Rival6-pounder ... ... =: 138.7 =» ” 
thirds of the computed strength. The maximum/ “In order that the same powder pressure should 
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Fic. 571. 3-PoUNDER RAPID-FIRING GUN ON EMBRASURE MOUNT. 




















Fic. 572. 9-pPoUNDER RAPID-FIRING GUN ON NAVAL MOUNT, 


be permitted in the rival section that is allotted to | jackets, in fact it is as high as the mean limit for|these sections. With powder specially designed 
the Hotchkiss, it would be necessary to use steel Woolwich steel, which is not annealed after tem-|for the gun, the maximum pressure ranged from 
having a minimum elastic limit of 63,000 lb. per | pering, and has a less elongation than is permitted | 13.6 to 15.5 tons per square inch. Therefore, 
square inch. But this is a higher class of steel|on the Continent. It now remains to determine/ with such powders, the Hotchkiss 6 - pounder 
than is admitted by any Government for tubes and | what margin of elastic strength actually exists for|would not pass the Woolwich limit, whilst 
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the rival guns would. Another point of very 
important consideration still rests. With certain 
governments the proof test of a gun prior to recep- 
tion must show pressures a certain par cent. higher 
than the pressures obtained with service charges. 
At Woolwich, for example, the proof test required 
must be 25 per cent. higher than the pressures 
obtained with service charges. If it be assumed 
that the service pressure is 14.5 tons per square 
inch (and no lower assumption can be made with 
truth), then these sections must, under a Woolwich 
proof test, be submitted to powder pressures of 
18 tons per square inch; that is the Hotchkiss 
6-pounder would still be within the permissible 
Woolwich allowance, whilst the rival gun would be 
strained within 2.5 tons of the limit that could be 
reached under statical pressures.””* 

A leading feature in the Hotchkiss Company’s 
practice is, therefore, to give ample weight to these 
guns, which adds not only to the strength, but to 
the steadiness of the gun, while at the same time 
this increase is not great enough to hamper ma- 
neeuvring nor to diminish armament. A marked 
advantage is claimed for this extra weight, in a 
reduction of recoil strains upon the mountings and 
deck attachments ; the relatively heavy Hotchkiss 
6-pounder is, in fact, mounted on a_non-recoil 
carriage of very moderate weight. The recoil 
energies developed by firing the Hotchkiss 6- 
pounder and some other types are given in the 
following Table, which records two values for 
energies developed by the Hotchkiss 6-pounder 
and the rival gun ; the first being that due to the 
EKoglish service charge, and the second that due to 
high charges which are actually used in both guns 
in other countries. 

Recoil Energy Woolwich 
in Foot-Pounds. Guns. 


OF IC Q. 

Hotchkiss 6-pounder service { — Gewt. 9-pdr. 

charge ve tee 5,750  Sewt. 9-pdr. 
Rival 6- pounder English 

service charge... wr 5,960 
Hotchkiss 6-pounder high 

velocity... os ee 6,500 
Rival 6-pounder high velo- f oa. 8cwt. 12-pdr. 


city... 10,500 13ecwt. 25-pdr. 

The effect of the Hotchkiss practice is shown by 
the fact that while a recoil of 3 ft. is allowed for 
the 9-pounder, that for the former type of gun is 
less than one-fourth; for the 10-centimetre 33- 
pounder the amount of recoil is limited to 15 in. 
The advantage of increased weight in the gun is 
further illustrated by the respective weights of the 
non-recoil mounts used for the Hotchkiss and the 
rival gun. 


Hotchkiss Rival 
6-Pounder. 6-Pounder. 
Ib. Ib. 
Weight of gun ... se se 805 717 
ne non-recoil mount... 771 1374 
1576 2091 


So that the total weight of the gun and carriage 
on the latter system is 415 lb. more than that of the 
former. 

The Hotchkiss Ordnancs Company manufacture 
six types of rapid-firing guns, the outlines and re- 
spective sizes of which are shown by Figs. 563 to 
568, while some of the leading characteristics are 
given below : 

Tasik LXXXIX.—Particulars of Hotchki:s Rapid- 

Firing Guns. 
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Calibres in.| 1.46 | 1.85 | 1.85 2.24 2.56 8.94 
Weight -- bt 73 264 | 507 05 1342 | 3520 
Total length... in.| 33 | 61 8l 98 | 119.1 173.6 
Length of bore ,, 29 | #55 74 90 111.5 163 7 
Travel of shell cal; 18 23 31 35 37 35 
Weight ,, Ib.} 1.1 247 | 3.32 6 8.8 33 
.» of charge oz.! 2.82 | 7.06 (27.53 31.5 54.55 200 
Initial velocity ~ 1319 | 1457 | 2002 2002 1935 1970 
Figs. 569 to 572 give an idea of the general form 


of some of the calibres of the Hotchkiss rapid- 
firing gun. Of these Fig. 569 shows a 1-pounder 
on aconed mount, and Fig. 570 a 6-pounder on a 
so-called crinoline stand. Fig. 571 is a 3-pounder 





* “The Hotchkiss System of Rapid-Firing Guns.” 
Printed for private circulation. 





quick-firing gun on an embrasure mount, and 
Fig. 572 is a 9-pounder on a naval carriage. 
Further particulars of these different natures 
and the carriages to which they are fitted will be 
given in the more detailed description further on. 





COAL SEPARATING AND WASHING PLANT. 

Wirs the increasing scarcity of good coalbeds in 
this country, it has become necessary for coalowners 
and mine managers to pay more attention to improve- 
ments and labour-saving appliances in the treatment 
of the coal when above ground, in order to enable 
them to profitably work dirty seams of coal, avviding 
at the same time all waste. On the other hand the 
question of having as clean a coal as possible for the 
production of coke, and clean small coal, such as nuts, 
&c., for steam purposes, &c., receives no small atten- 
tion, as buyers pay a very much higher price for coal 
free from impurities. Coal washing becomes therefore 
more and more essential, and is looked upon as the 
only means by which the dirt can be effectively re- 
moved. The coal washing question has been approached 
in recent years from several sides, as the subject of 
oe read before the mining institutes of this country. 

oreover, it has been made (asa sign of how important 
the question is considered in interested circles) the 
subject of investigations for a special report of a com- 
mittee of the North of England Institute of Mining 
Engineers. Very little on this subject has been pub- 
lished in connection with colliery machinery, and 
for this reason, we think, it will interest our readers 
to read the description of the apparatus illustrated 
on our two-page plate, which is one of the most 
modern and complete plants for washing, sorting, 
handling, and loading coal at present in existence. 
This plant is built on the Luhrig system, which was 
introduced into this country by Messrs. Simon and 
Luhrig, of Manchester, whose business has recently 
been taken over hy the Luhrig Coal and Ore Dressing 
Appliances, Limited, of 32, Victoria-street, West- 
minster, ‘Ihis is one of several plants erected in Scot- 
land by the above firm for Messrs. Merry and Cuning- 
hame, of Glasgow. 

The plant treats the coal as it arrives over bank, and 
delivers it automatically sorted and washed into rail- 
way trucks ready for market. It is operating upon 
the whole output of three large pits, amounting to 
about 1500 tons per day. The coal is brought from 
these pits to the washing plant by means of wire ropes, 
one of the pits being at a considerable distance from 
the washery. 

The plant consists of a dry separation, of the coal- 
washing plant proper, and of plant for handling auto- 
matically the finest smudge contained in the water 
used in washing, so as to obviate the necessity for 
settling ponds, and finally the loading plant. Through- 
out the whole process the principal aim is to avoid 
breakage by rough handling of the coal, and to make 
the action automatic. 

With reference to the engravings, which represent an 
elevation and plan, with sections through the washing 
plant, and dry separation, the process of treating the 
coal is as follows : 

The hutches, brought by the rope-drives to the plat- 
form a (Figs. 3, 4, and 5) of the dry separation, are 
discharged by means of tumblers of an improved con- 
struction on to the vibrating screens ) with about 
2in. round holes. The dry separation has a building 
for itself, and all the machinery connected with it is 
driven by a small steam engine independently of the 
washing plant proper, so that the loading of the lump 
coal may go on while the washing plant stands still. 
The bunker into which the dross from the screens 
falls, is sufficiently large to hold about 100 tons of coal. 

The lump coal passes on to picking and loading 
tables of an improved construction, which deliver the 
coal into railway wagons standing on different sidings 
for each class of coal (Figs. 4 and 5). 

These picking and loading tables, instead of bein 
constructed of plates as is usual, are formed of roun 
rods with spaces between so as to allow of the passage 
of the small coal, which is unavoidably produced by 
picking out the dirt and by chipping off the shale 
adhering to lumps of otherwise good coal. This small 
coal is conveyed back for washing to the bunker c 
(Fig. 3) by the lower returning portion of the picking 
table. The single links of this improved picking table 
run en L-iron guides (Figs. 8, 9, and 10), being pro- 
vided with cast-iron rollers to reduce friction. Every 
fourth link is fitted with a kind of shoe, principally 
consisting of a vertical plate extending across the table 
and about Sin. high. The delivery end of the table 
consists of an adjustable arm which can be lowered and 
lifted soas to prevent the coal falling into the wagons 
and breaking thereby. Over this adjustable arm the 
aforementioned shoes also travel and prevent the coal 
from sliding down the incline of the arm. The larger 
pieces of shale or stone and intergrown coal are sepa- 
rated by hand on these picking tables. The stones are 
thrown into shoots and brought to the waste bing in the 
usual way, whilst the dirty pieces of coal are thrown by 
shoots to a coal breaker d (Figs. 4 and 5), which breaks 





these pieces up in order to win by the subsequent wash- 
ing process all the coal adhering tothe dirt. These 
crushed pieces of dirty coal are delivered into the 
dross bunker. Coal hitherto left underground, or sold 
as an inferior class, is made by this method into good 
marketable coal, and millions of tons may thus be 
added at an almost nominal cost to the available 
stocks of coal. 

An elevator e (Figs. 3 and 4) lifts the dross from the 
bunker to the top floor of the washery building and 
delivers it here into a revolving sizing drum con- 
structed of perforated steel plates, and consisting of 
several shells to divide the dross into several sizes, 
nuts, beans, peas, and dust. A previous proper sizing, 
as effected by this revolving drum, facilitates greatly 
the subsequent washing, besides producing several 
classes of nuts, the larger sizes ranging higher in price 
than the smaller. The different sizes above % in. 
or js in. pass through spouts into separate nut coal 
jiggers f (Figs. 3, 5, and 6). These machines are 
specially designed to deal effectively with large quan- 
tities and with the pieces of coal intergrown with 
shale. To win all this coal these nut washers separate 
the several sizes of nuts into three classes. 

1. Clean washed nut coal. 

2. A coal intergrown with shale or brasses, &c. 

3. Clean dirt. 

The clean nut and pea coal is delivered over drainers 
g (Fig. 5) into hoppers h (Fig. 6) ready to be loaded 
into wagons. The intergrown product is conveyed by 
a worm working in front of the jiggers to an ele- 
vator at the side of the washing boxes, to be lifted 
and further broken up by a roller mill ¢ (Fig. 6) on 
the top floor of the building. These rollers are 16 in. 
wide and 294in. in diameter. The broken product 
is re-washed on one of the nut jiggers, and a clean 
coal obtained from it. The refuse from these machines 
is discharged by the elevator & (Fig. 5) into a channel 
leading into the refuse pit. The fine coal under 4°, in. 
size from the revolving screen passes with the overflow 
water from the nut coal jiggers into a grader m 
(Fig. 3), a series of pyramidally-shaped boxes m 
into which the current of water deposits the coal in 
different sizes according to its gradually decreasing 
velocity. These boxes supply, through apertures in 
the bottoms of the pyramids, the Luhrig fine coal 
jiggers n. These jiggers are provided with felspar 
beds, of which Mr. Lubrig is the original inventor, 
introducing them as early as 1867 in his coal-washing 
plants. The dirt separates in these washers through 
a bed of felspar to the bottom of the machine, and is 
from there delivered by spouts into the refuse pit. An 
elevator o (Fig. 5) raises the refuse collecting here 
from all machines and discharges the drained refuse 
into tubs to be brought to the waste heap. 

The clean coal from all the fine coal jiggers is 
carried with the overflowing water from these machines 
to a small draining drum, made of copper sheets with 
very small holes, which separates the pearl coal from 
the finest coal. The pearls are lifted by an elevator p 
into large storage hoppers q (Figs. 2 and 5) for fine 
coal, The finest coal from this small drum passes with 
the dirty water into Luhrig’s improved sludge recovery 
apparatus, which, as already mentioned, forms a 
very notable improvement in the treatment of coal by 
washing. 

This patent sludge recovery apparatus 7 (Figs. 2, 3, 
and 6) works in a long pit extending underneath the 
fine coal jigger floor, and consists in the main of a 
travelling creeper. It. works very slowly, and con- 
tinuously recovers the finest coal dust as soon as it is 
settling down. An elevator s raises the collected fine 
coal to the hopper q (Fig. 2), where it either may be 
stored separately, or mixed with the pearls, according 
to the purpose it is intended to be used. 

In this manner all the settling material is at once 
removed, and the constantly fresh gathering dirty 
water from the various washing machines can, for that 
reason, deposit quickly its suspended heavier particles. 
At the other end of the sludge pit the water is clear 
enough that the overflow of it into the clear water tank 
may be used again for washing in the plant with a 
small supply of fresh water. The centrifugal pump ¢ 
delivers the water through a water pipe system to the 
several machines. The whole plant is lighted by 
electricity. The engine and dynamo for that plant 
being placed in the engine-house w. 

The above description refers to one of the establish- 
ments for coal washing erected by Messrs. Simon and 
Luhrig (now the Luhrig Coal and Ore Dressing 
Appliances, Limited). Other plants are working satis- 
factorily in Fifeshire, Cumberland, Yorkshire, &c., 
and especially where coking coal has to be washed 
the results are most notable in the improvement in the 
quality of the coke. f 

As may be imagined from the foregoing, one machine 
alone, or one standard arrangement of machines, will 
not be suitableforevery class of coal, and the plantshave 
always to be designed to meet the » aaaggs character of 
the coal and the use it is intended for. Two hundred 
plants have been erected by Mr. Luhrig in different 

of the world, and not two are exactly alike. 

In Yorkshire the Denaby Main Colliery Company, 
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Fig. 8. 
Longitudinal Section J.K 
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Limited, have erected a plant on the Luhrig system, 
principally for the washing of coal to be coked, so as to 
enable them to produce a high class coke from a mix- 
ture of their very dirty hard and soft smudge. The 
result attained is about 4 per cent. of ash in the coke, 
which is of an excellent structure. The loss of pure 
coal in the refuse is only ? per cent., or practically 
speaking none whatever. 

Since writing the above we have been informed of the 
results of the working of a plant on this system erected 
for the Maryport Hematite Iron and Steel Company, 
Limited, in Cumberland, where the guarantees under- 
taken for that plant have been proved to have been 
fulfilled in trials made last week. In that case excep- 
tional difficulties have had to be overcome, as the 
problem to be solved was not only to entirely separate 
the dirt from the coal, which isa mixture of cannel and 
house coal, as also to separate this cannel coal, which 
contains a very high percentage of fixed ash, from the 
house coal, and to produce a pure coke, low in ash and 
in sulphur, and of excellent physical structure, from 
the latter. In this the Luhrig coal and ore dressing 
appliances have been entirely successful. The Mary- 
port Company have within the last fortnight run one 
of their furnaces on coke made solely at their Ellen- 
borough colliery, instead of a mixture of East Coast 
coke and local coke as before used. Besides, they are 
enabled to save considerably in wages formerly necessi- 
tated by handling the coal in a less economical manner, 
and the loss of coal in the refuse amounts at that plant 
to only 14 per cent. 








THE CLARENCE BRIDGE AT CARDIFF. 

WE give to-day further engravings of the Clarence 
Bridge over the River Taff, Cardiff, which has many 
novel features in design. In our issue of January 30 
last, at page 134 ante, we gave a perspective view of 
the structure, and on a two-page plate accompanying 
that issue several details of the superstructure and of 
the flooring. We give on pages 186 and 187 further 
details, including the caissons and timber dolphins 
for protecting the ends of the swinging span, with 
further details of the fixed span. The production of 
these enable us to proceed with our description, while 
deferring the part regarding the swinging span, its 
foundation, turntable, and locking arrangement, to a 
future issue. 

The bridge forms the principal feature of the works 
lately carried out under the powers of the Cardiff Cor- 
poration Act, 1887, by Mr. William Harpur, M. Inst. 
C.E., the engineer to the county borough of Cardiff. 
These works comprise the formation and construction 
of about two-thirds of a mile of new roads 50 ft. wide, 
half a mile of roads 40 ft. wide, a bridge over the 
River Taff 464 ft. long, and one over the Glamorgan- 
shire Canal 104 ft. long, and are intended to form a 
better and more direct communication between the 
commercial part of the town in the neighbourhood of 
the Bute Docks and the rapidly increasing suburbs of 
Grangetown and Canton. 

The roads on the western side of the river are 
formed by embankments for the purpose of prevent- 
ing the recurrence of the flooding by the tide of the 
low-lying district of Grangetown, and being mostly 
constructed on the river side of the existing sea bank, 
a large area of land has been recovered by their con- 
struction. In one portion of the road a large deposit of 
soft mud made it impossible to form the embankment in 
the usual way, asall the material deposited sunk below 
the surface and spread laterally. The difficulty was, 
however, overcome by forming the embankment on a 
“cradle” of timber baulks and brushwood, the full 
width of its base ; by this means the material was pre- 
vented from spreading sideways, the cradle sinkin 
with the superimposed weight until a foundation har 
enough to support the embankment was reached. 

The river bridge has, by permission, been named 
‘‘Clarence Bridge,” in honour of His Royal Highness 
the Duke of Clarence and Avondale, who performed 
the opening ceremony September 17, 1890; it consists 
of a central swinging span of 190 ft. 8 in., providing 
two openings each of a clear width of 72 ft. for the 
passage of vessels navigating the river, and two end 
fixed spans each 132 ft. Sen centre to centre of end pins. 

The river bed consists, at the site of the bridge, of 
a stratum of gravel about 32 ft. in thickness overlying 
a bed of marl. Large deposits of mud washed up by 
the tide cover the gravel, except in those portions 
where the current is strongest, the positions and 
depths of these deposits constantly varying. The 
foundations of the abutments are carried down to a 
depth of 6 ft., and the piers to an average depth of 
12 ft. below the lowest point in the river bed, and 
were obtained, in the case of the abutments, by 
the use of close timbered excavations, and for the 
piers by the use of wrought-iron caissons, sunk 
into the gravel by excavating from the inside. A 
ring of masonry was built upon the caisson as the 
sinking proceeded, and when the required depth was 
reached the bottom was carefully levelled, and the 
whole filled with cement concrete ; the caisson thus 
forming part of the permanent structure. In the case 


of the side piers the sinking was done under water by|in the country. The bridge is designed to carry the 
means of a dredging grab, but for the central pier the heavy traffic of the neighbourhood, being situated near 
water was pumped out and the excavation executed | the é de as and provision has beeen made for the pas- 
in the dry. The central pier, upon which the swing- | sage over it of heavy concentrated loads, such as aload 
ing span is supported, was upon completion subjected | of 30 tons on a four-wheeled trolley. The carriage 
to a test load consisting of 1000 tons of iron rails. | way is paved with creosoted wood blocks ona concrete 
This load was 30 per cent. more than the calculated | foundation, and the footpaths with patent ‘‘ Adaman- 
maximum weight that the pier has to support, and the | tine” concrete paving. Wooden turnpikes on the car- 
result was very satisfactory, the pier sinking at the | riage way and gates on the footpaths arrest the traffic 
most only ;°; in. Timber dolphins composed of creo- | during the swinging of the central span, which can be 
soted pitch pine baulks, driven 9 ft. into the river bed, | accomplished by four men in five minutes. The bridge 
and braced together, are placed up and down stream | is painted in two shades of Cambrian ferric oxide, a 
to protect the ends of the bridge, when open, from /| rich marone colour which has proved itself on previous 


collision with passing vessels, The abutments and 
piers are built of Pennant stone from the Newbridge 
quarries, having string courses, copings, and bed-stones 
of grey Cornish granite. 








ee) 


The superstructure is of mild steel, with the excep- 
tion of the longitudinal flooring girders, diagonal 
bracing between same, the buckled flooring plates, and 
parapets, which are of wrought iron. The 12-in. 
channels, the diagonal ties, and the 10-in. links forming 
the flanges of the main girders were rolled by the Steel 
Company of Scotland, while the remainder of the steel 
was supplied by the Steel Company of Staffordshire. 
An interesting fact in connection with the manufacture 
of the steel eye-bars forming the diagonal ties in the main 
girders, is that the builders found it more convenient to 
have the heads forged on them in America than to get 
the work done in this country, the bars being shipped 
direct from the rolling mills in Glasgow to New York 
and back by way of Liverpool. It may here be men- 
tioned that Mr. Harpur has adopted the same form of 
tie-bar for the tension members of the roof trusses for 
a new market in course of construction in St. Mary- 
street, Cardiff, and the neat appearance, as well as the 
constructional merits of these bars as roof ties, have 
been much commented on by members of the profession 
who have seen them. 

The bridge is 40 ft. wide from centre to centre of 
parapets, and consists of a carriage way 24 ft. wide in 
the clear, and two:footpaths supported on cantilevers on 
the outside of the main girders each 8 ft. wide. The 
main girders are pin-connected trusses with single- 
intersection quadrangular web bracing ; those for the 
fixed spans are of a uniform height of 17 ft. from 
centre to centre of pins, while those for the swinging 
span are 17 ft. high at their extreme ends, rising by 
an upward curve to 25 ft. over the central pier. They 
are braced together overhead, giving a clear headway 
for carriage way traffic of 16 ft. 

One great advantage of this open system of web 
bracing in the main girders is that the footpaths are 
not thereby severed from the carriage way, but free 
access is obtained across the bridge from parapet to 
parapet. This convenience, though of little moment 
in the case of a short bridge, must be appreciated in 
the case of along one such as this. The whole of the 
weight of the swinging span, which is upwards of 500 
tons, rests entirely on the central pier, not only when 
the bridge is swinging, but also when closed and ready 
to receive the eel traffic. It is believed that this is 
the first swing bridge constructed upon this principle 
in the United Kingdom, the usual method being to 
raise the ends of the span by cams, wedges, or other 
mechanical device, so as to bring the main girders into 
the condition of stress obtained in a continuous girder 





resting on three supports. It is also believed that 7 
to date it is the largest swinging road bridge erecte 


| works executed for the corporation to be a valuable 
paint for exposed ironwork. 

On page 134 in our issue of January 30 will be found 

a perspective view of the completed structure from a 


Fig. 13 
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photograph by Mr. Alfred Freke, of Cardiff, and the 
two-page plate of the same issue gives general details 
of the superstructure in Figs. 2 to 6, and enlarged 
details of the flooring in Figs. 7 to 14. Fig. 2 is a half 
outside elevation and half longitudinal section of one 
of the fixed end spans, on which it will be noticed that 
a rocker bearing at each end allows of the deflection of 
the main girders without inducing an extra strain on- 
the inner edge of the bedplates, and the expansion 
bearing being placed on the abutment, minimises the 
gap caused by contraction of the spans, between the 
fixed and swing portion of the bridge. Fig. 3 is a half- 
_ the lower portion showing the arrangement of 

ooring plates and the upper the arrangement of floor- 
ing girders for supporting them. Fig. 4 is a cross- 
section. The row of buckled plates on either side of the 
centre'line have 24 in. rise, the two rows, one on either 
side of these, have 2 in. rise, while the extreme outer 
rows are inverted, which arrangement makes a consider- 
able reduction in the amount of concrete necessary to 
bring up the road surface to the required contour, 
while at the same time allowing a horizontal top 
flange to the cross-girders, which is a great convenience 
in constructing, giving what the workman calls 
‘*square” connections. This will be more clearly 
seen by reference to Fig. 7. Figs. 5 and 6 give similar 
details of the centre swinging span. Figs. 7 to 14 are 
details of the flooring system. The two sides of the 
vertical struts of the main girders are continued below 
the bottom booms, and the ends of the cross-girder 
and cantilever are rivetted to the same with an inter- 
vening diaphragm and angle-iron stiffeners, while to 
relieve the rivets which connect the cantilever of any 
tensional strain, two wrougat-iron bars 3 in. by Zin. 
are rivetted one on either side of the top angles of 
cantilever and pass around the struts, where they are 
again rivetted to the top angles of the cross-girder ; 
thus all rivets are in shear, and no dependence is placed 
on the heads of the rivets. The cross-girders are 
2 ft. 9in. deep at the centre and lft. 9 in. at ends, 
and the five rows of ‘the longitudinal girder are of a 
uniform depth of 1 ft. 9 in., excepting over the turn- 
table, where they are reduced in depth and made 
continuous over the cross-girders, so as to clear the 
distributing girders. They are supported at each 
end on stools formed on the cross-girders, and are 
braced together transversely at their centres, as shown 
on the right-hand of Fig. 7, the T iron at the top 
forming a transverse support and joint cover for the 
flooring , The footpath flooring is continued 
over the bottom booms of the main girders and con- 





sists of a flat plate 2 ft. 9in. wide supported by two 
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THE CLARENCE BRIDGE OVER THE RIVER TAFF, CARDIFF. 
MR. W. HARPUR, ENGINEER, CARDIFF. 
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Detail at H. Detail at |. "Detail at K. 


Detail at J. 
12-in. steel channels, the ends of which rest on the ‘for examination and painting, and these are covered 

cross-girder and cantilever, thus relieving the bottom |by cast-iron chequered plates secured with bolts | 12, 13, and 14, form a neat finish to what would other- 
flanges of any transverse stress. Openings are left in/so as to be readily removed, and moulded cast- | wise be an awkward looking gap in the footpath, and 
this flooring plate for the struts and tie-rods to pass|iron bases at the feet of the vertical struts, with | add materially to the appearance of the structure. The 
through, sufficiently large to get at the pin connections | wheel guards on the side next roadway. These cast- | channel under the kerb, having to carry the roadway 


ings, which are shown in plan and elevation in Figs. 
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of sinking the caissons was as follows: Guide piles 
were driven around the site of the pier, these were 
braced together and a platform of battens laid down 
on which the caisson was rivetted together ; the cais- 
son was then raised a few inches and the battens with- 
drawn, after which the caisson was lowered until it 
rested on the river bed, the raising and lowering being 
done by means of long screws with capstan nuts from 
the staging above. Concrete was then filled in be- 
tween the inner and outer skins of tho caisson and 
the grab set to work on the material inside. Enlarged 
details of the caissons are given in Figs. 20 to 28, 
which clearly illustrate the construction without 
any further explanation, but it may be mentioned 
they were found to be amply strong, and served their 
purpose admirably. Figs. 29 and 30 are elevation and 
plan of the timber dolphin previously alluded to, 
Figs. 31 to 33 being sections on the planes indicated, 
enlarged details of the joints and connections being 
shown in Figs. 34 to 45. 

The main girders for fixed end spans are illustrated in 
Figs. 46 to 57. The top flange consists of two 12-in. 
channels spaced 1] ft. 3 in. apart, strengthened by 
12 in. plates as required towards the centre, and 
having a solid plate on top with wide lacing 


bars double-rivetted on the underside. In the 
case of the raking end strut, or raking boom as 
it is sometimes called, the extra strength required 


beyond that of the two channels is supplied in the 
form of a central web composed of two channels back 
to back ; this makes rather an extravagant form of 
strut, but the object in using it was to avoid a larger 
top pin by reducing the bending moments, as a larger 
pin would have necessitated larger heads to the 
diagonal ties for which there was not room in the top 
boom. This form of strut, however, is not to be re- 
commended, as it adds materially to the complication 
of what otherwise is the most complicated connection 
in the truss, owing to the assemblage of so many 
members at this particular point, as a glance at the 
sectional plan through this pin (Fig. 47) will show. 

The bottom flange of the truss is composed of steel 
links rolled by the Steel Company of Scotland, in a 
special mill in the form of ve for the formation of 
eye-bars by the Kloman process. 

By this process the heads of the blank bars are 
rolled the same width as the bar, but of sufficient 
thickness to allow of its being heated and spread out 
laterally and die forged into the well-known form of 
an ‘‘eye-bar” (see ENGINEERING, October 15, 1886, 
page 392, ‘St. John River Bridge”). But although 
the blanks are rolled here, as stated, no firm was found 
who would undertake the manufacture of the eye-bars 
from the blanks, and this gave rise to the idea of 
using the blanks as rolled, provided a suitable form 
and proportion could be decided on, and the idea has 
worked out very satisfactorily. The link has this ad- 
vantage over the eye-bar, that in the case of an ex- 
posed tension flange, such as the central portion, 
extending over seven panels of the upper flange of 
main girders for swing span (Fig. 5), the change from 
the box section, composed of 12-in, channels of the two 
outer bays to the 10-in. links, is not soabruptas would 
have been the case had eye-bars of say 5 in. width 
been used. The rule adopted was to make the head 
twice the thickness of the link; and this with a 4-in. 
pin-hole, the maximum size required, gave an excess 
of area through the pin-hole of 20 per cent. over the 
area of the shank or body of bar, which, as the head 
was not subjected to any re-heating and forging (the 
pin-holes being drilled and the yon of the Tans ma- 
chined), was considered sufficient, and experiments on 
a model link (half full size) confirmed the accuracy of 
this assumption. The vertical struts are composed 
each of two channels placed back to back uniformly 
wide apart, and their section increased where necessary 
by the addition of flat bars placed in the hollows of the 
channels. The channels are iaced together by 2} in. 
by ,'y in. flat bars, the ends of which are rounded 
off, and havea very neat appearance. The first vertical 
web member, that is, the one nearest the abutment, 
although actually a tie, or tension member, is made 
of similar form to the other vertical members, so as to 
form a more rigid connection with the flooring system, 
and at the same time there is no doubt but that the 

eneral age of the truss is improved thereby. 

t is to this member that the turnpikes and gates 

reviously mentioned are affixed, and these, when not 
in use, fold back to back under the raking boom. 

The centre panel is counterbraced and the ties are 
provided with screw couplings for putting an initial 
stress on the bars, and so preventing ‘‘ clatter” during 
the passage of heavy loads, owing to the alternation of 
the shear in this panel. 


(Zo be continued.) 





THE MANCHESTER SHIP CANAL. 

ON page 190 will be found two more of the series of 
illustrations we are publishing of the works of the 
Manchester Ship Canal. 

Fig. 7 shows the swing bridge at Moorlane, near 
Warrington. Considered for a moment from a non- 





engineering point of view, the subject of our illustra- 
tion illustrates nothing so much as the power of vested 
interests and their sanctity in the eyes of a Parliamen- 
tary Committee. This great bridge requires to be 
built in order to accommodate the very insignificant 
traffic of an ordinary country road, certainly an exist- 
ing road, but one which leads from nowhere in parti- 
cular upon one side of the Ship Canal to a similar 
locality upon the other side. Many a busy thorough- 
fare in the City of London affords less space for the 
working of its traffic. Our view shows a cutting about 
19 miles from Manchester—the lower portion through 
the red sandstone and almost vertical—the upper 
portion sloped to the usual batter and neatly pitched 
with blocks of the same stone. The left-hand abut- 
ment upon which the opening bridge is pivotted, and 
the right-hand abutment which will support the free 
end of the bridge when closed, leave a clear space 
between them of 120 ft. When the bridge is open the 
whole of this space is free for the shipping to pass. 
Upon the pivot abutment are already visible the 
roller path with its many rollers, and the circular 
girder which forms the central base of the 
large double cantilever. The two arms of this 
are not of equal length; the one which stretches 
across the canal will be 140 ft., the other or inner arm 
will be only 98 ft. in length, but the latter will carry 
near its extremity a deadweight or counterpoise of 
about 120 tons. 

The bridge will have a clear width of 25 ft. between 
main girders, there being a footpath 5 ft. wide and a 
carriage road. The total weight will be some 700 tons. 
The work of swinging round this great mass will be 
performed by powerful hydraulic machinery of the 
ordinary type. In this as in all other swing bridges 
upon the Ship Canal, there will be aclear height of 
about 16 ft. between the water level and the under- 
side of the girders, so that all barges and unmasted 
vessels may pass underneath at all times. 

Fig. 8 shows the Barton Aqueduct. The appear- 
ance of the three masonry arches shown in Fig. 8 
does not convey to the present-day mind any idea 
of their representing a great engineering achieve- 
ment, at once bold he original in its concep- 
tion and successful in having answered —for more 
than a century past--the purpose for which it was 
designed. But when we state that the groups of 
people seen on the top of the arches are standing on 
the towing path of an inland canal, and that the 
figure of the man on the extreme left reclining in 
an easy attitude, is placed on the top of the cabin of 
a canal barge and leans on his tiller, it will become 
clear that we have to deal here with a work of no 
ordinary description. 

The waters which pass under the arches are those 
of the River Irwell coming down from Manchester, 
which is about 34 miles distant. They appear 
agitated and foaming ——_ having just passed over 
the weir adjoining the old Barton Locks. The Irwell 
is crossed here by the Bridgewater Navigation at nearly 
right angles, on the structure which forms the subject 
of our illustration. 

When the Duke of Bridgewater in 1759 obtained an 
Act to construct a navigable waterway between 
Wigan and Manchester and other places, he was con- 
fronted by the problem of having to cross the course of 
the River Irwell at a considerable height above its 
level. The duke intended to meet the difficulty by 
passing his barges down a flight of locks on one side 
of the river and up again on the other by a similar 
device—a proceeding both tedious and costly. His 
engineer Brindley, taking hisideano doubt from the long 
and lofty aqueducts of the Romans, which, however, 
carried a supply of drinking water only, and not 
barges with merchandise, proposed to carry the canal 
on a masonry aqueduct at such a height as not to inter- 
fere materially with the existing navigation upon the 
River Irwell. The scheme was carried out and brought 
well-deserved honour and credit to the bold engineer 
and his enterprising patron. 

The aqueduct, with masonry approaches, is some 
600 ft. in length, and about 36 ft. in width at the top, 
the waterway being 14 ft. wide and about 44 ft. deep. 
A towing path runs on one side. The centre arch 
spans about 57 ft., the side arches 32 ft. each. Ata 
distance of 30 yards from the aqueduct the river is 
crossed by an ordinary road bridge on masonry arches, 
and from this our view is taken. 

Both these, comparatively speaking, ancient works 
will disappear, within a twelvemonth or so, for ever. 
Already have the waters of the Irwell disappeared 
from the weir and the lock, and from under the arches, 
and the accumulated mud and silt of centuries have 
been carried away to be deposited upon the spoil banks, 
or a over the many acres of reclaimed waste 
lands. 

The waters of the Irwell now pour through two 
arches cut in the solid sandstone rock behind the bank 
on the right-hand side, and where now is seen a tem- 
porary timber staging in the third arch there will be 
constructed a great pier upon which will pivot the 
new swing aqueduct in steel, which will carry a water 
channel at the same level as the present canal, but of 





nearly double the width and of greater depth. The 
road bridge will be replaced by a swing bridge, which, 
like the swing aqueduct, when swung round will leave 
a free passage channel 90 ft. in width on each side of 
the pivot pier. Will our descendants—130 years from 
now—look upon our present-day efforts with the same 
supercilious air with which we are tempted to regard 
Brindley’s work ? 

As the Bridgewater Navigation cannot—so says the 
Act of Parliament—be interrupted even for a day, the 
swing aqueduct will have to be completed and ready for 
action before the old aqueduct can be demolished and 
removed. At some future period we shall present our 
readers with a view of the a made upon this 
very interesting spot. In addition to the above there 
are other works of considerable magnitude to be con- 
structed upon this point. 

These engravings have been prepared from photo- 
graphs taken by Mr. Harrison Garside, of 21, Cannon- 
street, Manchester. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a much firmer 
tone in the warrant market last Thursday, notwithstand- 
ing the fact that a threatened dispute in the Cleveland 
iron trade had been amicably settled. A fairly active 
business was done in Scotch warrants during the forenoon, 
at pricesranging between 46s. 54d. and 46s. 8d. cash per 
ton. Atthe opening in the afternoon the market was 
very firm, ad as en as 46s, = per ton was paid 
for Scotch warrant iron, but realisations brought the . 
price down to 46s. 74d., and just at the last 46s. 83d. 
was again paid. The settlement prices at the close were— 
Scotch iron, 46s. 74d. per ton ; Cleveland, 41s. 74d.; hema- 
tite, 51s. 7$d. per ton. The business done was confined 
to Scotch iron. Those persons who were buyers on 
Thursday seemed to be influenced by the fact that some of 
the blast furnaces were going in again, believing that 
trade would improve and the prices of warrants re- 
cover just in the same way that when the furnaces went 
out of blast trade fell off and the prices of warrants fell. 
Under the influence of some of the Ayrshire furnaces being 
actually in blast again the market showed a still stronger 
feeling on Friday, and the price of Seotch warrant iron 
made a further advance during the forenoon, to the extent 
of 34d. per ton. Cleveland iron was nominally 2d. per ton 
dearer, and there was likewise an improvement in the price 
of Cumberland hematite warrants. In the afternoon the 
market showed furtherstrength, and an additional advance 
of 34d. per ton was made in the price of Scotch iron. The 
closing settlement prices were—Scotch iron, 47s. 3d. per 
ton ; Siovcand. 41s. 9d. ; hematite iron, 51s. 9d. per ton. 
There was rather a depressed feeling in the iron market 
on Monday in consequence of the somewhat unfavourable 
Board of Trade returns. Although a reduction in the 
shipments of pig iron was expected, owing to the Scotch 
blast furnaces being out and the railway strike during last 
month, still a falling off in the shipments over the whole 
kingdom of fully 50 per cent. was above the estimate. A 
decline of about 30 per cent. in the shipments of manu- 
factured steel and iron} was also considered serious, 
After the opening of the market on Monday fore- 
noon there was a considerable amount of selling, and 
Scotch warrants, which were understood to be scarce, 
were we | lent. Scotch iron met with a steady 
decline to the extent of 74d. per ton, and 1d. further in 
the afternoon. Cleveland iron was steadier, and did not 
suffer such a big drop in price; but the decline in the 
price of hematite iron was considerably greater. The 
closing settlement prices were—Scotch iron, 46s. 6d. per 
ton; Cleveland, 41s. Gd.; hematite iron, 50s. 74d. per 
ton. Scotch warrants were very scarce yesterday, with 
the result that the price rose steadily during the fore- 
noon—from 46s. 6d. to 46s. 104d. cash per ton. Hematite 
iron also improved in price—3d. per ton to 50s. 11d. one 
month. Warrants were lent at level. It transpired that 
one or two of the larger ‘‘ bear” operators had run 
themselves short of warrants, and it was thought likely 
that the ‘‘squeeze” would continue until an adjustment 
of accounts had been effected. On the report that a very 
large quantity of iron had been lifted off the market, Scotch 
iron opened in the afternoon firm at an advance of 14d. per 
ton at 47s. O4d., the price afterwards declining to 46s. 104d. 
per ton. Just at the finish 46s. 114d. per ton cash was 
again paid. Thecash and month prices were the same, 
and the closing settlement prices were—Scotch iron, 
46s. 10}d. per ton; Cleveland, 41s. 6d. ; hematite iron, 
50s. 104d. per ton. Holders showed a disposition to-day 
to stick tenaciously to their iron, and as warrants were 
scarce those who had to buy in against their sales had to 
pay gradually advancing prices. Scotch iron opened at 
47s, and went up during the forenoon to 47s. 4d. per ton, 
receding to 47s. 24d. cash ere the close. A considerable 
amount of business in Scotch warrants was done in the 
afternoon at 47s. 34d. down to 47s. The ‘‘ bears” covered 
up very freely. There was a great calling up of iron 
between ’Changes. For a time outsiders have practically 
left the market alone. Last week’sshipments of pig iron 
from all Scotch ports amounted to 3882 tons, as compared 
with 6668 tons in the corresponding week of last year. They 
included 150 tons for South America, 120 tons for India, 
162 tons for Australia, 216 tons for France, 140 tons for 
Italy, 160 tons for Holland, 230 tons for Belgium, smaller 

uantities for other countries, and 2577 tons_coastwise. 

he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 559,917 tons, 
against 565,348 tons yesterday week, thus showing for the 
week a decrease amounting to 5431 tons. 


The Scotch Blast Furnaces,--In various directions the 
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blast furnaces that have been standing idle and unpro- 
ductive during the past nineteen weeks are again being 
got into working order. Four of the Eglinton Iron Com- 
pany’s furnaces at Lugar, in Ayrshire, have been lighted 
up. These furnaces are of the improved type, being all 
close-topped and fitted with arrangements for collecting 
and treating the furnace gases for the ammonia whic 

they contain, as also for the production of pitch, oils, and 
briquettes. The briquette manufacture has been kept in 
operation during the strike and lock-out, as the company 
had a sufficient supply of pitch for the purpose. Other 
Ayrshire furnaces are also in preparation for the blast to 
be turned on, and at Gartsherrie, Govan, &c., in Lanark- 
shire, the same condition of things is showing itself. It 
is said that some non-union men are being got to work at 
these furnaces, but those who still remain connected with 
tha union have been holding meetings which have been 
attended and addre-<sed by the Scotch and English agents, 
clergymen. &c. The union men are apparently remaining 
true to their resolutions passed months ago; they are 
even picket’ ing the *‘nobs,” in the hope that they may 
be induced to join the ranks of the Furnacemen’s Union. 


Royal Scottish Soci ty of Arts. —A meeting of this Society 
was held on Monday evening, Mr. R. K. Miller, vice- 
president, in the chair, when Mr. William Gray read a 
yaper on *‘ Improved Methods of Heating and Ventilating 
Buildings.” The author introduced a great many calcu- 
lations into his paper, and exhibited a ventilating cowl, 
the principle of which he explained, and advocated its use 
in the ventilating of buildings. A long discussion ensued, 
in which widely different views were expressed on the 
subject. 

Institution of Civil Enjine-rs : Students’ Meeting.—A 
meeting of the Glasgow Association of Students of the 
Institution of Civil Engineers was held on Monday 
evening, Mr. C. P. Hogg, M. Inst. C.E , President, in 
the chair. An interesting paper on ‘‘A Few Modern 
Locomotives” was read by Mr. N. J. Lockyer, Assoc. M. 
Inst. C.E., in the course of which he treated of the 
details affecting the design of locomotives, and described 
by the aid of a series of lime-light views and photographs, 
various types of locomotives used by railway companies 
at home and abroad. 


Institution of Engineers and Shipbuilders in Scotlani: 
Graduates’ Section.—The usual monthly meeting of the 
Graduates’ Section of this Institution was held last night. 
Mr. John Sharp, Wh. Sc., President, occupied the 
chair. The discussion on Mr. Charles Lang’s paper on 
‘*Modern Workshop Practice” was resumed and con- 
cluded. A paper by Mr. John Weir, on ‘‘Some Details 
in Marine Engine Design affecting Efficiency,” was then 
read (in the absence of the author). It led to 2 long and 
well sustained discussion, in which the speakers were— 
the chairman, and Messrs. Ferguson. Welsh, Watson, 
Lorrowman, Wannop, M. T’. Brown, William Thomson, 
and I’raser. The further discussion of the subject was 
postponed till next meeting. 


ilasgow Corporation Electric Lighting.—Some action is 
now being taken under the Electric Lighting Provisional 
Order which was obtained last year by the Glasgow Cor- 
— The administration of the terms of theorder was 
ianded over some months ago to a special sub-committee 
on electric lighting, and as a result of their deliberations 
and conferences with persons interested in, or having a 
knowledge of the matter, an advertisement appears in the 
papers to-day asking for tenders for the lighting of a com- 
pulsory area of supply which is defined by one of the 
schedules to the order, 





NOTES FROM THE SOUTH-WEST. 
Blackmill.—Colliery operations have been started here 
in the shape of an effort to open up an old level near Ivor- 
terrace. ‘This level was worked some sixty years since, 
and it is said that coal of good quality was obtained from it. 


Great Western Railway.—The widening of this system 
between Maidenhead and Didcot is an bec. pushed 
forward, and it is expected that it will completed on 
part of the section early in the summer. The reconstruc- 
tion of the viaducts between Hemerdon and Rattery, on 
the South Devon section, and the construction of a second 
tunnel at the latter place, are being proceeded with. Con- 
tracts will be shortly entered into for further works 
required to complete the —— of the line between 
these points. A contract has been let for the construction 
of the Kingsbridge line, and the works are now in pro- 
gress, In the South Wales division deviation works at 
Abertillery have been sufficiently advanced to admit of a 
double line being opened through that station, thus 
affording a continuous line between Aberbeeg and Blaina. 
The doubling of the line between Aberbeeg and Cwm, and 
the construction of a loop at Brynmenin, are progressing 
satisfactorily. A further expenditure of 100,000/. is in con- 
templation in connection with the widening of the line 
between Maidenhead and Didcot, as well as of 10,000/. for 
widening the Bristol and South Wales Union line ; 50,000’. 
for sidings and works at sundry stations, and 4000/. for 
an engine shed at Swansea. In the course of the past 
half-year, thirty new engines were built at the cost of 
revenue, while thirty-four were reconstructed with new 
boilers. At the close of last year the company owned 
1620 locomotives and 833 tenders. The number of vehicles 
owned in the coaching department was 5213; and in the 
merchandise and mineral departments, 43,584. The 
aggregate outlay for working stock to the close of 1890 was 
9,355, 1241., of which 125,087/. was expended in the second 
half of 1890, 


_ Taf’ Vale Railway.—At the close of last year the Taff 
Vale Railway Company owned 122 engines and 120 
tenders, 239 vehicles in the ecgching department, and 





2494 vehicles used in the merchandise and mineral depart- 
ments. During the current half-year it is proposed to 
expend 13,702/. for additional coaching and wagon stock, 
and 31,300/. for additional locomotives. The whole out- 
lay made for working stock by the company up to 
December, 1890, was 486,801/., of which 19,068/. was ex- 
pended in the second half of last year. The length of 
line maintained in the second half of last year by the 
permanent way department was as follows: Six lines, 
8 chains; five lines, 54 chains; four lines, 12 miles 6 
chains: three lines, 10 miles 614 chains; two lines, 44 
miles 48 chains; single line, 44 miles 74 chains; and 
sidings, single, 120 miles 43 chains. 

Curdiff.—In consequence of the unsettlement of business 
accasioned by local labour troubles, the demand for steam 
coal has been com;.aratively limited. Prices are nominally 
unaltered, but the market has, upon the whole, been 
weaker. The best qualities have made 15s. to 15s. 6d. 
per ton, and good dry coal has brought 13s. 9d. to 14s. 6d. 
per ton. The house coal trade has not shown much 
change. The demand for patent fuel has slackened and 
prices have been rather easier. Coke has continued in 
pretty good demand at former rates, 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Henry Bessemer and Co, Limited.—The report of the 
directors of this company just in the hands of the share- 
holders is as follows: The directors have pleasure in re- 
porting that the results of the operations for the year 
1890 have been very satisfactory. The net profit for the 
year has been 38,089. 17s. 6d. The directors recommend 
the payment of a dividend of 35s. per share (free of income 
tax), which, with the 15s. paid in July last, makes a divi- 
dend of 25 per cent. for the year. They also recommend 
writing off 50007. from the ‘‘ improvements and additions” 
account. This will leave a balance of 32,2°3/. 3s. 6d. to 

be carried forward to the credit of net revenue account. 


The Hull Coal Tradge.—The monthly return showing the 
——— of coal taken to Hull and the quantity exported 
uring January has just been issued. The total amounts 
to 164,808 tons, against 160,416 in the corresponding 
month of 1890. Denaby Main takes the lead with 11,984 
tons, which is 4720 tons below the quantity sent in 
January, 1:90. Manvers Main comes second with 8104 
tons, and Fryston third with 7968 tons. A return is now 
published showing the quantity of coal exported coast- 
wise, the total being 23,580 tons for last month, of which 
16,105 tons went to London, 2860 tons to Plymouth, and 
1020 tons to Dover. 


South Yorkshire Iron and Steel Industry.—The doubt 
which was apparent last week in connection with the 
iron and steel trades has, fortunately, not been increased, 
but, on the contrary, the feeling of apprehension with 
regard to the latter part of the present year has some- 
what declined. The Manchester, Sheffield, and Lincoln- 
shire Railway Company are asking for tenders for a 
further supply of locomotives, notwithstanding the fact 
that during the past twelve months they have placed 
considerable orders of a similar kind. All the rolling 
mills in the South Yorkshire district are well employed 
for all trades exce::t cutlery, in which there still appears 
to be somewhat of a depression. The wire-rod trade is in 
a better condition and large inquiries are being received 
daily. Steel for the Indian markets is in large request, 
and an appreciable improvement is noticeable in the saw 
trade. The pig-iron market is still very flat, but prices 
remain unaltered. Bessemer pig iron is offered at from 
60s. to 62s. per ton, and common forge iron at 42s. 6d. 


The Coal Trade of South Yorkshire.—There has been 
something of a lull in the demand for house coal in this 
of the county, consequent on the mild weather fol- 
owing the storm of. exceptional severity, and there is 
some appearance of a change being about to take 
place. Tsien is reported on all hands to have been 
quiet during the week, with few orders coming in, and 
sales not easy to make at present prices. All the same, 
however, the pits generally are working full time, and 
managers allege that they cannot get the quantity of coal 
they ought to do, —- the way in which the men stay 
away from the pit on the slightest excuses. Some good 
men, they say, are earning large sums of money regularly ; 
but asa whole the men take home very little more money 
than they did four or five years ago when wages were 
much lower. There is less doing in house coal at present, 
but a fair tonnage is being forwarded to the London and 
other markets. 
change, making from 10s. 6d. to 11s. 6d. per ton for best 
qualities, coal from some of the thin seams making about 
1s. per ton less than these prices. Steam coal continues 
somewhat quiet, as is to be expected from the severity of 
the season ; but after so long a breach in the Continental 
trade, there is every prospect of a brisk trade being done 
when the ports are again open. There is a good inquiry 
for all kinds of manufacturing fuel, good engine slack 
making from 6s. 6d. to 8s. 6d. per ton. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MrppiesBroucn, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
fairly numerous attendance on ’Change, several people 
from a distance being present, and the tone of the market 
was pretty cheerful, but the amount of business actually 
transacted was only very small. The outlook for the 
future was regarded by many people as more encourag- 
ing, and they predicted an improvement in quotations 
ere long, pointing out that the navigation season will be 
in full swing shortly. For prompt f.o,b. delivery of 


Prices with few exceptions are without 





No. 3 g.m.b., Cleveland pig iron sellers asked 42s., but 
few pe were disposed to give more than 41s 9d. A 
somewhat better inquiry was reported for forward de- 
livery, and several makers would rot quote ahead at 
all. There were a few sellers of No. 3 at 423. 3d. 
for delivery to the end of March, but little, if any, 
business was done. Middlesbrough warrants were steady 
throughout the day at 41s. 6d. cash buyers, few transac- 
tions indeed occurred in them. The lower qualities of 
iron were fairly steady. Grey forge was in pretty good 
demand at 40s. 6d., and some makers asked 40s. 9d. 
For mixed numbers of east coast hematite pig iron about 
53s. 6d. was the general quotation. The strike of blast 
furnacemen in Scotland has little or no effect upon 
the Cleveland market. It is thought here that the men 
are likely to give way ere long, but if they do, the 
general opinion seems to be that many of the furnaces 
north of the Tweed will not be re-started for some time 
tocome. To-day the market was firmer, and it was said 
that there was rather more disposition todo business, but 
the amount of iron actually prt was not large. Sellers 
advanced their prices a little, some of them asking 
42s. 3d. for prompt No. 3, but they could not find buyers 
as that figure. A small transaction occurred at 42s. for 
early delivery of No. 3. Middlesbrough warrants closed 
steadyat 41s. 9d. cash buyers, but the quotation was merely 
nominal, there being nothing at all doing in warrants. 


Manufactured Iron and Steel.—With regard to the 
manufactured iron trade we regret that we cannot report 
very favourably. There is really very little doing just now. 
New orders are difficult to secure, quotations are unremu- 
nerative and contracts obtained some time ago are rapidly 
being worked off. Common bars are quoted 5/. 15s. per ton, 
ship-plates, 5/. 15s., and ship angles, 5/. 12s. 6d.—ail less 
the customary 2} per cent. discount for cash. Some 
branches of the steel industry are in a similar unsatisfac- 
tory condition to the manufactured iron trade. In the 
plate departments trade is very slack indeed, and one or 
two firms are contemplating closing that portion of their 
establishments until affairs improve a little. They say 
that they cannot at present produce plates at a profit. 
Ship-plates are quoted 6/, 2s. 6d., and ship angles 6/. 5s., 
both en the usual discount. There is a rather better 
inquiry for railway material, but prices do not improve 
much. Heavy sections of steel rails, however, are rather 
stiffer at 4/. 17s. 6d. per ton at works. 


The Fucl Trade.—In the coal trade there is a fair 
amount of activity, and some large contracts are impend- 
ing. The Welsh strike is not affecting the northern coal 
trade very much. There is a large demand for gas coal, 
but the price is irregular. Quotations vary according to 
the position of the colliery. Blast furnace coke is easier 
in price. Good qualities can now be purchased at 16s. de- 
livered at Middlesbrough furnaces over the next three 
months, but it is reported that some of the ovens may 
shortly be stopped, and if this should happen coke will 
probably be dearer. 





INSTITUTION OF MECHANICAL ENGINEERS: ERRATUM. 
-—In our report of the recent meeting of the Institution 
of Mechanical Engineers contained in our last week’s issue, 
the remarks made by Mr. Robert Bruce during the dis- 
cussion on Mr. Bernard Dawson’s paper are by an error 
(vide p. 156, third column) attributed to ‘‘ Mr Root.” 





Tur Late Mr. Ropert MusHet.—We regret to record 
the death of Mr. Robert Forester Mushet, the well-known 
metallurgist, which took place on the 29th ult., Mr. 
Mushet being in his eightieth year. He had been in 
feeble health for some years past, so that his relatives and 
friends were prepared for the sad event. His name will 
always be associated with the manufacture of steel. He 
leaves a widow and two sons. 


H.M.S. ‘‘Latona.”—The forced draught trial of 
H.M.S. Latona was attempted on Friday last, the 6th 
inst., but had to be abandoned owing to the bow wave 
entering the hawse holes and filling the fore part of the 
vessel with water. This was quite an unexpected result, 
as it was particularly remarked that when running at 
19 knots faxes the natural draught trial], there was 
practically no bow wave at all. It seems, however, that 
the trim of the ship had been altered, she being 
more down at the bow on the 6th inst., and when, by 
means of ballast, this had been adjusted, and the trial 
resumed on Tuesday last, the 10th inst., the wave was 
once more conspicuous by its (comparative) absence, and 
so the extra fittings provided to keep the water out were 
not needed. This shows what a very delicate problem 
the determination of the best lines becomes when dealing 
with high speeds ; the immense bow wave formed in many 
cases, e.g. Barham and Bellona class, accounting to a 
great extent for the falling off in efficiency at the higher 
speeds. Tuesday’s trial was R wren 4 successful, the 
indicated horse-power obtained being 9438, or 438 in 
excess of that contracted for; the air pressure was 1} in., 
and speed 20.115 knots at 145 revolutions, Referring to 
the account of the vessel in our last week’s issue (vide page 
169 ante) it will be seen that the 21 knots there spoken of 
were not obtained, but this isonly one more illustration of 
the difficulty of obtaining that last knot, and of the stub- 
bornness with which nature refuses at high speeds to let 
the resistance vary as the square of the speed, as according 
to some gentlemen who write on the subject she ought to. 
Altogether, to sum up, the indicated horse-power and 
aoe contracted for ive 





, in the case of the Latona, 
been obtained without violent forcing, and the engines 
and boilers are in a condition to repeat their performances 
when required, and thus it may be claimed that the 
prophecy of last week has been fulfilled, 
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THE MANCHESTER SHIP CANAL 


(For Description, see Page 188.) 
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PROFIT-SHARING ENTERPRISES. 


Tue ‘‘ Report to the Board of Trade on Profit- 
sharing,” just issued, is in many respects a disap- 
pointing document. It has, however, this advan- 
tage that it is ‘‘ official,” and it brings within the 
reach of the public some authentic information on 
a subject which has been much talked about for 
over twenty years. It has long been a matter of 
regret and of astonishment that the reports of the 
Labour Correspondent to the Board of Trade 
during the last five years have contained no refer- 
ence to the profit-sharing schemes in existence, 
one of which dates back to 1869, a period of 
twenty-one years. A labour bureau, which is 
officially unconscious of such a method of dealing 
with labour difticulties, seems scarcely to fulfil its 
functions ; it certainly does not realise the reason- 
able expectations of those who welcomed its esta- 
blishment. The report defines the term profit- 
sharing as ‘‘ having this principle in common, that 
the people engaged in the concern, or an appreciable 
portion of these workers, shall receive in addition 
to their salary or wages some pecuniary advantage, 
prospective or immediate, to be paid out of the net 
profits in any year in which net profits are made.” 
It then proceeds to describe the chief forms of 
profit-sharing, by which this advantage is secured. 
Thus: (a) The bonus system, by which a cash pay- 
ment, in the shape of a gift or thankoffering to 
the workers, or a portion of them, is distributed 
in recognition of the success achieved in the year. 
(b) The institution of a provident fund, to which 
is paid over a definite portion of the profits in 
each year, for the benefit of the participating 
workmen in cases of sickness or old age. (c) 
The setting aside of a share of the profits 
and allotting it to labour as extra wage, to enable 
the workmen to become joint owners in the con- 
cern, in recognition of the prosperity which their 
labour has helped to create, or increase in amount. 
(d) The distribution of a definite share of the net 
profits to the workmen in proportion to their 
wages, or to each man’s contribution in labour to 
the total labour performed. Practically the first- 
named method and the last are in most respects 
identically the same. The mode of distribution 
being settled and agreed upon, ‘‘each workman is 
invited to consider his own labour as an improvable 
quantity, an item in the business enterprise which 
his own will may render more useful to the general 
result, and to look forward to a reward for his 
extra contribution, beyond the wages paid for 
labour, to a share of the profits at the end of the 
year.” The divisible profits are regarded as an 
extra amount paid out of a fund which owes its 
existence to the profit-sharing system, above and 
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in the undertaking. The supposed sources of in- 
creased profit are said to be: (1) Reduced waste of 
material ; (2) superior excellence of the work ; (3) 
diminished cost of superintendence ; (4) greater 
stability in the staff, and less risk in the enter- 
prise ; (5) improvements in manufacture and pro- 





cesses, by stimulating the workers to bring prac- 
tical information to bear upon their work, and by 
aiding the staff with suggestions as occasion may 
arise. The advantages thus accruing would, it is 
contended, increase the output, reduce the cost of 
production, and promote the progress and advance- 
ment of the firm or concern. It is stated that a 
considerable increase in the profits has resulted 
where the system has been tried, and that there- 
fore the distribution to the workpeople is not a 
transfer of any portion of ordinary profits from the 
employers to the employed, but a distribution of 
the extra amount created by the employés in con- 
sequence of the arrangement entered into. 

There can be little doubt that economy in pro- 
duction depends in many cases upon the workers. 
These may either increase or diminish the cost very 
materially ; not merely by avoiding actual waste, 
but by utilising to the best advantage the whole of 
the materials committed to their care. Wilful 
waste on the part of employés might be altogether 
exceptional, may be even regarded as a gratuitous 
insult to the integrity of the workers ; but without 
even insinuating that there is wilful waste in any 
case, there is all the difference in the world between 
a careless use of materials and that economical use 
which naturally arises if the user has a direct per- 
sonal pecuniary interest in making the most of 
every bit of material with which he has to deal. 
Every fraction of waste reduces the profit, by in- 
creasing the cost of production ; if therefore this 
waste can be avoided, or even minimised, profits 
will be proportionately increased. But it is not 
only in material that a great saving can be effected. 
In all trades where the work is performed by time- 
workers the cost of superintendence is large, and 
necessarily so. The interest of the workers is 
limited to the wage per hour, day, or week, as the 
case may be. Payment for assiduity is scarcely 
thought of. In large firms a kind of rough average 
is struck of the actual work performed by ten or 
twenty men, quick and slow together, and by this 
gauge the actual cost of production is measured. 
The foreman or overlooker has all his work to do 
to so apportion the labour that the final result shall 
be within the estimated cost ; and the superinten- 
dence has to be increased in proportion to the num- 
ber employed, and to the diversified nature of the 
work. Where the workers have a direct interest in 
the progress and prosperity of the firm, they need 
little, certainly less, superintendence than is re- 
quired where no direct personal interest is present 
as a stimulus to exertion and output. 

The excellence of the work does not depend so 
much upon the system adopted as the writer of 
the report appears to imagine. The firm, or the 
employer, has a standard of excellence which 
it is sought to attain, and for which end the 
workers are selected. If, however, both the em- 
ployer and employed were actuated by the same 
desire, each having a persunal interest in attaining 
it, then the firm or concern would speedily acquire 
a reputation for its work, and would prosper 
accordingly. It is not only possible but probable 
that many firms have lost enormously by the passing 
out of their hands of improvements in manufacture, 
and the application of new processes, which their 
own workmen have perfected, but which have gone 
to other firms because the inventor or discoverer 
had no direct pecuniary interest in the concern, and 
possibly no encouragement to make known his im- 
provements or inventions. There is in fact no 
real mutuality in our ordinary methods of industrial 
enterprise, certainly there is little or no permanent 
mutuality init. The exchange is, wages for labour, 
and vice versé; but where the profit-sharing prin- 
ciple is in operation there is the higher, or more 
lasting bond of mutual interest. We often hear 
the expression that the interests of capital and 
labour are identical. They should be, but they are 
not, under existing conditions. There is some 
approach to an identity of interests under a system 
of profit-sharing, where all have a proportionate 
share in the progress and prosperity of the concern; 
but there is not much in the nature of identity 
where the man is hired by the day, gets his wages 
for his work, and is dismissed. What bond of 
union is there, or can be in such a case, between 
the employer on the one hand, and the workman 
on the other? There is none, can be none under 
such circumstances. 

The difficulty in all cases between labour and 
capital is in the adjustment of the means. There 
is, perhaps, less difference as to abstract principles 
than many suppose. The question is how to bridge 
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over the gulf. In other words, is it possible to 
institute a system which will insure to capital its 
rightful dues, and to labour its due reward? Many 
think that the profit-sharing principle can and will 
achieve this end. It has been tried, it has suc- 
ceeded ; it has passed the experimental stage, and 
is now in operation, in one of the firms enumerated 
it has been tried for twenty-one years, ever since 
1869. About fifty firms are enumerated in the 
report as having adopted the system, employing 
over 11,000 persons. The number is small, and 
the principle has not extended so rapidly as the 
co-operative system, but sufficient progress has 
been made to test its operation and its results. Out 
of the fifty firms mentioned, seven are connected 
with the engineering branches of trade, and one 
other, Messrs. Tangyes, at Birmingham, adopt it 
partially. Unfortunately only one of the firms 
seem to have had any lengthened experience of the 
system, that of Messrs. Bailey, Nokes, and Co., of 
the Rolling Mills, Birmingham. The others have 
been established more recently. In five cases the 
profits are shared on the bonus system by a cash 
——ee. in one instance by a cash payment and 
y a donation to the provident fund, and in one 
instance by the provident fund only. In the 
printing and paper trades about a dozen firms adopt 
it, some paying a cash bonus, others to a provident 
fund, and others by both methods. In France 
about eighty firms are conducted on this principle ; 
in the United States twenty-three firms are enume- 
rated as having adopted it ; there are also several 
in Germany, Switzerland, Belgium, and elsewhere. 
The information as to the financial operation and 
results of the system is somewhat meagre. The 
success of the Maison Leclaire is beyond all ques- 
tion ; it has stood the test for forty years. The 
firm of Laroche-Joubert et Cie. has also scored a 
great success, the dividends in the latter being 
about a million and a half of francs. In this case 
_ dividend is divided amongst employés, onsalaries and 
wages, on capital above 5 per cent., and customers. 
The South Metropolitan Gas Company distributed 
a bonus of over 53771. to June 30, 1890, the with- 
drawals to December 31, 1890, being over 36281., 
the savings nearly 29671., and the stock bought by 
the men 16571. 14s. In this company the bonus is 
based on a sliding scale, beginning at 1 per cent. 
and going up to and over 8 per cent., the ratio 
being 1 per cent. per penny on the price of gas. 
Only those under written agreements are entitled 
to the bonus. Some details are given of several 
firms where the system has been adopted, and the 
views of the heads of the firm are set forth. On 
one point the evidence seems to be satisfactory— 
there is no difficulty in the management. The men 
do not interfere, they have no authority to inter- 
fere, and they show no disposition to interfere. The 
firms testify that the employer’s authority is not 
crippled ; that there is now peace, where formerly 
there were disputes and disagreements ; that the 
concerns have prospered by the methods adopted ; 
and that the profits realised have amply compen- 
sated them for the share divided. As a first 
contribution to the literature of the question, the 
report is useful, but it is to be hoped that further 
information will be given showing the financial 
results in all cases where adopted, in so far as the 
firms are willing to make known those results. 





THE ROYAL NAVAL EXHIBITION. 

Tne preparations for the Exhibition in connec- 
tion with the Royal Navy, which is to be held this 
year in the grounds of Chelsea Hospital, have now 
progressed so far that an estimate can be formed of 
what the show will be like and what are the proba- 
bilities of success. We may say at once that the 
probabilities are exceedingly good; indeed the 
arrangements made are so excellent that the Royal 
Naval Exhibition will doubtless equal, or even 
possibly surpass, the Fisheries of eight years ago ; 
which we look on as the Exhibition best illustrating 
its object-matter. 

The Naval Exhibition has everything in its 
favour. In the first place those who have under- 
taken the management have the experience of the 
Military Exhibition of last year, which not only 
has given a lead to popular inclination, but has 
shown what to chose and what to avoid ; the latter 
experience being exceptionally valuable. Secondly, 
the management has the Board of Admiralty at its 
back ; and, so far as constitutional usage will allow, 
the vast resources of our naval establishments will 
be at the command of the executive, The consti- 


tutional usage may be said to be only limited in the 
matter of money, but lack of cash is not one of the 
troubles with which the Exhibition authorities have 
to cope. The guarantee fund has reached a sum 
close upon 50,000/., and there are means by which 
such promises for the future may be converted 
into cash in the present. As a matter of fact, we 
believe, not one halfpenny of the guarantee has 
been jeopardised. Funds have been available from 
other sources, and so far the guarantors may look 
on their engagements as mere matters of form. 
Although money is plentiful, the Exhibition has 
been 1un so far, to use a vulgar expression, 
‘* decidedly on the cheap.” There probably never 
has been an undertaking of the kind which has 
commanded so much volunteer work. When the 
business fairly began, three or four months ago, 
experienced exhibition men shook their heads 
when they noticed that the chief posts were of an 
‘‘honorary” nature. It seemed as if all the 
Admirals and half the Captains, R.N., not at 
sea, had undertaken some part of the duties 
of organisation. It was supposed that these 
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Navigation Committees have charge of important 
sections ; so has the Arts Committee. Finally, 
there is the Entertainments Committee, upon which 
so much will depend. It is upon the shoulders of 
this Committee that the financial success of the 
venture chiefly rests. 

We do not propose in this preliminary notice to 
say anything in detail about the objects that will be 
seen at the Exhibition. We may, however, refer 
to a few of the most prominent features. Perhaps 
the great attraction of the show will be the repre- 
sentation of Nelson’s ship, the Victory, the posi- 
tion of which is shown in the bottom right-hand 
corner of the plan on the present page. The hull 
of the old ship is to be reproduced full size, not 
as she now lies to her moorings in Portsmouth 
|Harbour, but as she was when Nelson fought his 
last fight. The structure will be on the ground, 
the ground level representing the water line. In- 
side the earth is to be excavated, and the cockpit 
will be constructed. Visitors will be admitted, 
but probably an extra charge will be made, as 
|considerable expense will be incurred in the con- 
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distinguished amateurs, who started with so 
much enthusiasm, would speedily tire when they 
found how much there was to do, even if by their 
inexperience they did not involve the whole busi- 
ness in hopeless chaos. Such ill-omened forecasts 
have been singularly falsified by the result. Those 
who made them were not aware of the capacity for 
hard work that is engendered by naval training. 
The officers who have undertaken the work have 
not tired. They have come early and stopped late, 
day after day, and have given their undivided 
attention to the work before them. The feeling 
of discipline has also greatly facilitated the trans- 
action of business. To the one or two civilians 
who have taken part in the work this feature 
has been most surprising. Instructions are 
cheerfully obeyed ; there are no questioning or 
cavillings, no obstructive tactics. Those who have 
seen much of exhibition work—where the staff 
must always be more or less a scratch crew—know 
it has not been always thus. Whatever may be the 
features of the forthcoming show, the most remark- 
able of all, to those who have seen anything of 
the preliminary stages, will be the way in which 
the sailors have attacked the strange and by no 
means easy problem set them to solve. 

The method of procedure has been by Com- 
mittee. There is first a General Committee, and 
next an Executive Committee. ‘‘ Finance” and 
‘works and buildings” form other subdivisions. The 
Models Committee is the largest of all, and is again 
divided into no less than eleven sub-committees. 
The ‘‘ models,” however, deal with a good many 
subjects that have nothing to do with models at all ; 
and in fact may be said to be the engineering and 





ship construction department, The Ordnance and 











3 St Vincent Gallery SirW®Armstrong &C2 4X 


a Bi : 







DwjO ys 






DES AEE pop ook 
ceG @ 


lite fh % © Wve 





© 
e 














DRED 7 HO oe pea eR re 


ry 





‘struction. Close to the Victory there will be a 
, panorama of the Battle of Trafalgar, of the kind 
‘familiar to Londoners by that of the Battle of 
Waterloo at Westminster. 

Another prominent feature will be the full-sized 
representation of Eddystone Lighthouse. From 
this will be exhibited an electric light by Chance 
Brothers. 

The Machinery Gallery is not of large dimensions, 
and the exhibits are neither numerous or important, 
/marine engineering being chiefly represented by 
‘models. The great firm of Armstrong will take a 
‘very prominent part, a whole gallery having been 
devoted to their use. It being determined that a 
‘naval exhibition could not be held without water, 
a large artificial lake is being constructed. Here 
‘will be exhibited boats, torpedoes, boat-lowering 
gear, &. 
| There is to be an Arctic display of a popular 
| character in a separate building. This includes a 
very realistic representation of a polar scene, in- 
cluding an aurora borealis, which will be produced 
_by means of coloured electric lights. The collec- 
tion of Arctic relics, which has no connection with 
the show, is very complete. 

The Arts Exhibit will comprise a large number 
of paintings and prints. There will be portraits of 
admirals from Sir Hugh Willoughby, who lived in 
1553, down to our own time. Battle pictures will 
abound, and there will be paintings and engravings 
of all manner of naval subjects. The picture col- 
‘lection will far exceed the Military Exhibition, 
which formed a very respectable gallery. 

| The collection of naval models will be also by far 
the most complete ever got together. The Com- 
‘mittee has had all the Royal Dockyards, Green- 
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wich, and South Kensington to select from; | shift, and 11 or 10 hours on the day shift, and to| having had 8 hours’ rest. The Manchester, Shef- 
besides which private persons all over the country | this is probably due much of the overtime set forth | field, and Lincolnshire do not compare quite so 
have come forward with offers of loans. Thejin the recent Board of Trade returns, which | favourably, 20 signalmen out of 700 having been 
limits of space have prevented any but models of | throughout the kingdom makes up something like | kept in their cabins 18 hours, 11 for 17 hours, 27 
war vessels being accepted as a rule, mercantile 30,000 hours. On the Midland—the only company | for 16 hours, and 22 for 15 hours. Only 6 men, how- 
cruisers being looked on as in that category. which separates such cases of desired overtime | ever, had to start work again without 8 hours’ rest. 
There will be a number of private exhibits, but’ from ordinary instances—1680 men, a proportion) The Midland compares well with the other trunk 
the Committee has arranged an historical series,/ of 80 per cent. of the total, have preferred this | lines, and the North-Eastern may be bracketted with 
illustrating the progress of warship design in the | method, and in March, 1890, worked nearly 14,500 | the Great Western, Lancsashire and Yorkshire, and 
Royal Navy from early days down to the present | hours extra, a small percentage doing a 14 hours’ | Great Northern, so far as proportions are concerned. 
time. A large number of the leading makers of| day. In the Table below, in which is given the | The South-Eastern have only employed one man 16 
materials used in warship construction will con-| hours of employment of signalmen, we have not! hours; which is the maximum, and only 18 at 15 
tribute to the display ; the great armour-plate | included these figures in connection with the Mid- hours. In Scotland the Caledonian have only em- 
makers and other well-known firms sending im- | land Company, since they do not constitute over- ployed on overtime five signalmen, one for an extra 
portant exhibits. Of these subjects we shall deal| time in the same sense as other instances, but we | hour and four for two hours extra. Great North 
at length in the fulness of time. A characteristic have not been able to deduct similar cases from the | of Scotland and Highland have not required any 
feature will be the kiosks of private exhibitors | other companies’ returns. | attendance from their men beyond the 12 hours ; 
which will be placed inthe grounds. Thisarrange-| The cases of 17 and 18 hours consecutive work | while the Glasgow and South-Western have only 
ment sprung out of necessity. The space at com-| are not frequent, and it is gratifying to note an| needed their men on eighteen occasions for an 
mand—and the Naval Exhibition will be nearly | improvement in the figures of March, 1890, as com- | hour’s overtime, once for two hours and once for 
double the size of the Military—was applied for | pared with those of September preceding. Taking} four hours. On the North British the same cannot 
two or three times over, so that there were/|the principal lines in alphabetical order, we find| be said, but their extra time is not as great as on 
necessarily many refusals, and even those whose | that on the Cheshire lines in March, 1890, only | some of the English lines, only 5 out of 1028 men 
applications were accepted had smaller space | one man was employed beyond 14 hours, on one | having been employed for 18 hours, 2 for 17, and 
allotted to them. A good many people grumbled | occasion for 3 hours’ overtime, which out of a staff! 23 for 16 hours. 
at this, so those firms whose importance warranted | of 217 men is satisfactory. On the Great Eastern| Summing up the aggregates which we have 
the step were allotted a position in the grounds, | there were 24 cases of 15 hours’ service, 4 of 16, given in the Table below, we find that in the 
with permission to put up a kiosk. These should and 6 of 17 hours, but as the total employed is thirteen principal railways in England, on which 
be picturesque features, if the buildings are of a| over 1000 the instances are exceptional, and but|there were in March 14,960 signalmen, only 
suitable character. | one man had to resume work without having had | 1092, or nearly 74 per cent., were employed over- 
The Ordnance Committee have worked hard, and 8 hours’ rest. On the Great Northern 5 out of| time, at the rate of rather more than 74 hours per 
have arranged a very attractive and interesting 1058 signalmen worked 18 hours or upwards, 2 month or on 4} days at 1.8 hours per day, the total 
section, the details of which we will reserve for the for 17 hours, 7 for 16 hours, and 24 for 15 hours. | overtime worked on the railways enumerated being 
present. Electric light is a necessity of every |The Great Western have about double the number 8405 hours. In other words, had every member of 
exhibition. The contract has been given to Siemens | of men, and without mentioning details, it may the staff taken his share of the overtime, each man 
Brothers and Co., Limited. This is a subject upon | be said they stand in the same position relative | would only have put in rather more than half an 
which we also shall have something to say in due to their staff, although in eighteen cases a man hour per month, or at the rate of one minute and 
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HOURS OF EMPLOYMENT OF RAIL- 
WAY SIGNALMEN.* 

SEVERAL reports issued from the Board of Trade 

lately regarding the causes of railway accidents 

have made specific reference to the great length of 


has had to go back to his cabin without an interval | 
'of 8 hours. The Lancashire and Yorkshire line 
have rather a better record, proportionately speak- | 
ing, only 3 out of 1270 men having been on duty 
/18 hours, 8 for 17 hours, 54 for 16 hours, and 27 
|for 15 hours, while in 17 cases 8 hours’ rest could 
not be allowed. In one case only an hour’s rest 
| was given and in another 4 hours. The London | 


an eighth per day. The figures for March, those 
given above, show a distinct improvement on those 
for the preceding September, each man in the later 
month working 2 hours 12 minutes less per month 
than in the autumn preceding. In Scotland a much 
smaller number of men are employed overtime, 79 
out of 2015, barely 4 per cent., and these put in 
1557 hours, being at the rate of 19.7 hours each 


the hours worked in some cases by railway servants and North-Western occupy one of the best posi- 
and particularly of signalmen, on whose accurate tions amongst the English principal lines, only one | 
working of the levers controlling the points so|' man having been engaged 17 hours, and none 
many lives depend. Public opinion has thus been | beyond that time. There were but 21 cases of a 


HOURS OF EMPLOYMENT OF SIGNALMEN. 


per month, the average number of days overtime 
for each being 12.4 and the average duration of the 
days overtime 1} hours. But if the overtime had 
been fairly divided, then each man on the staff 




















Number of In- Number of 
Number of | Number of Number of 
Men Employed more than Average Dura- |stances of Over- * +mo| tours Overtime 
ComPANyY. Month. A Twelve oe on One per cared tion < Overtime} time per Month Worked during peg he ee per Month per 
: or more Days. per Instance. per Man Em- . L Man Workin 
Month. ployed overtime. Month. Man Employed. path sor ¢ 
England. number _|per cent. of total hours hours. hours. hours, 
: - : J | September, 1889 213 1L 5.16 87 2.02 8 177 8.34 16.1 
Cheshire Lines Committee March, 1890 217 7 3.23 50 1.42 7.15 71 3.27 10.1 

' September, 1889 980 91 9.28 867 2.02 9.53 1750 1.73 19.25 

Great Eastern + {| *Maroh, 1890 1019 57 5.59 180 1.7 3.22 306 3.4 5.47 

Northern { September, 1889 1036 155 14.96 569 1.64 3.66 935 9 6.05 

bad = bay March, 1890 1058 105 9.92 335 1.49 3.2 501 > 45 4.78 

,, Western J ae 2029 bon = = 765 2.26 2.96 1723 85 6.68 
<4 arch, 2151 32 5 316 1.92 2.39 606 -272 4.6 

Lancashire and Yorkshire. {| Setembin 1890 | 130 = ae a - = | ni ct, 

September, 1889 2257 123 5.49 247 1.72 2.01 426 1189 3.45 

London and North-Western | seuliately 1800 ‘ 2293 02 4.01 180 1.77 1.95 319 139 3.46 
» » South = ,, {| Shien te00 ba nil he a = pe = ya > 
» Brighton, & South September, 1889 590 6 1.016 6 1.7 1 10 016 1.7 

Coast a - re March, 1890 592 1 .16 2 1 2 2 — 2 
London, Chatham, & Dover —s 1889 = = — = Py pe po : _ 4 ry 
Manchester, Sheffield, and {| September, 1889 687 116 16.88 608 2.41 5.25 1462 2.33 12.6 

Lincolnshire ee wt arch, 1890 709 115 16.22 475 1.72 4.12 817 1.15 7.0386 
Midland* { September, 1889 1971 167* 8.47 1986 2.05 11.9 4004 2.35 24 

eh 8 — << ™ po oo oa aa = 13.1 pao 1.66 25.7 
, eptember, 18: . 1270 5.05 5 1.4 10.1 
North-Eastern {| er eroh, 4890 1897 163 8.59 670 1.68 4.1 1127 ‘59 6.9 
South { September, 1889 541 46 8.50 159 1.58 3.46 251 465 5.46 
Mi 9 March, 1890 566 37 6.53 108 1.89 2.92 204 36 6.55 
Scotland. 

, ; September, 1889 826 1 12 3 1.33 3 4 - 4 
<ntetonies * { March, 1 540 5 158 5 18 1 9 = 1.8 
Month Betti {| S*Rrsreh, 1800 | 1098 ol 5.98 7056 1.59 1505 1524 Las 24.80 

2 x 7 6. 52: 5 . 
Glasgow and South-Western { September, 1889 381 = oa } ry yf } ,~ a7 
arch, 885 . a * -062 1.84 
Great N September, 1889 56 nil = = | — — — = - 
at North of Scotland .. { farch, 1890 62 nil _ _ ! = aa ae Sea eeeen “sa 
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Note.—In arriving at the number of hours worked we have counted “‘ eighteen hours and upwards” as eighteen hours. 
* We have not included the specified cases of overtime where the men chose to work 13 hours on the night and 11 hours on the day shifts. 


directed very pronouncedly to such cases. The 
evil exists undoubtedly ; but we question if it is 
So extensive as is sometimes, perhaps too often, 
taken for granted. Twelve hours is probably 
quite long enough, some may say too long, but 
many of the men, as we indicated in our previous 
article, prefer to work 13 or 14 hours on the night 





* A previous article, 


Qeiliiah Wills “Site Qt 
firemen, ing with engine drivers and 


appeared on page 136 ante, 


man on duty for 16 hours, and 6 for 15 hours, out 
of a staff of 2293 signalmen. The London and 
South-Western only employ goods guards on over- 
time, while the Brighton Company have not had 
signalmen working more than 13 hours, and even 
then there was only in March, 1890, a case of one 
man working an extra hour on two different occa- 
sions. The Chatham management have required 
11 men to wait beyond 14 hours, including 3 to 








18 hours, and 16 men resumed work without 


would only have done three-quarters of an hour, or 
barely two minutes per day. This is due in great 
measure to the extensive overtime worked on the 
North British. In March, however, the men working 
overtime Pe in 10 hours per month less than in 
the preceding September, as will be seen from the 
Table on the next page. 

Our Table of hours of signalmen affords sufficient 
scope for comparing the returns from the respective 
railways, so that it is not necessary to enter into 
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the matter here further than to note that in only 
one case—the London, Chatham, and Dover Rail- 
way—does the average day’s overtime per man 
employed overtime exceed two hours. The most 
frequent instance of overtime was 13 days per 


Signalmen's Hours on Principal Railways. 





England. | Scotland. 





| September, March, | September, | March, 
1889. 1890, 1889. 1890. 














| 
oe 
| 





Total staff of signal- 

men .,. a6 --| 14,540 14,98) | 2752 2015 
Number employed | 

overtime at one or | 

more times .. r 1,534 1,092 | 71 79 
Cases of overtime .. 7,473 4,066 | 1102 931 
Total overtime (hours)) 15,201 | 8,405 2062 1557 
Hours overtime per | 

day in each instance 2.032 18 | 187 1.59 
Number of days over- j 

time per man em- 

ployed overtime 4.86 4.26 15.5 12.4 
Hours overtime per 

month per man em- | 

ployed overtime .. 9.87 7.66 29 | 19.7 
Hours overtime per 

month per member | 

of staff os 1.043 -562 -917 | 773 


month on the Midland. The average is between 
three and four days. Overtime seems to be almost 
systematic on the North British, where the average 
was 15.65 days overtime in March. In a third 
article we shall deal with the hours of guards. 





THE FLOW OF WATER THROUGH 
PIPES. 

Ir is curious that such an important practical 
problem, and apparently such a simple one as the 
head required to force water through a length of 
piping, has never been reduced to a perfectly satis- 
factory formula. At very low velocities it has long 
been known that the friction between a fluid and 
a solid body varied directly as the relative velocity 
of the two, but as the velocity is increased, this 
simple law no longer holds, and the resistance in- 
creases as some higher power of the velocity than 
the first. It had long ago been suggested that the 
reason for this increase in resistance was due to the 
formation of eddies, but it was not till 1883 that 
Professor Osborne Reynolds rendered these eddies 
visible in connection with his remarkable paper 
entitled ‘‘ An Experimental Investigation of the 
Circumstances which determine whether the Motion 
of Water shall be direct or sinuous, and of the Law 
of Resistance in Parallel Channels.” 

In these experiments water was caused to flow 
through a length of glass tubing very uniform in 
diameter. In the centre of the entrance to this tube, 
which was coned to avoid eddying at that point, 
was placed a fine jet, through which flowed a thin 
thread of coloured water, which passed through the 
main tube with the rest of the water flowing through 
it, as a beautiful straight thread of liquid, which 
remained perfectly distinct from the surrounding 
water. As the velocity of flow through the tube, 
however, was increased, this thread began to 
‘*wobble,” and finally, on a certain critical 
velocity being reached, dependent on the dia- 
meter of the tube and the temperature of the 
water, it broke up into eddies, mixing with and 
becoming indistinguishable from the general 
mass of water in the tube. For some time 
before this critical velocity was reached, however, 
the non-eddying motion was unstable for large dis- 
turbances. A remarkable feature of the experi- 
ments was the suddenness with which the non- 
eddying motion changed into the eddying. It 
should be stated that the eddies only formed at 
some distance from the entrance to the tube, 
getting nearer to the entrance as the velocity in- 
creased, but never quite reaching it. Thus it is 
possible to have in the same pipe a length in which 
the motion is non-eddying, followed by a length in 
which it is wholly eddying, and hence the loss of 
head on two consecutive lengths of pipe need not 
necessarily be the same. When one further takes 
into consideration the fact that the resistance also 
depends on the temperature of the fluid, the diffi- 
culty of the problem is considerably increased. 

In spite of this, however, there is little doubt 
but that a thoroughly practical and accurate 
formula would have been arrived at ere this, were 
it not forthe fact that the resistance varies very 
largely with the degree of roughness of the pipe 
surface, and there has as yet been no method pro- 
posed for measuring degrees of roughness, That 





is to say, it is impossible to specify any given sur- 
face as twice as rough as another, and thus there 
appears to be no possibility of discovering the way 
in which an increase in the degree of roughness 
changes the law of flow. The best that can be done 
is to describe the surface, as glass, tin, new cast 
iron, &c., and this course is that which has been 
universally adopted. But as two surfaces of new 
cast iron, for instance, may be of a very different 
degrees of roughness, discrepancies in the results of 
experiments are only to be expected. Hence the 
most we can hope for is a formula which shall give 
results which, on the average, will be on the safe 
side. 

As to the form of such a formula it is evident 
that the velocity will vanish with the head pro- 
ducing it, and further experience shows that 
the head required for a given velocity decreases as 
the diameter increases, hence the most simple form 
of such a formula would be 

h_m 

Ud 
where h = the head producing flow in feet, J = 
length of pipe in feet, v= velocity in feet per second, 
and d=diameter of the pipe in feet, and ma co- 
efticient. This form was arrived at by Hagen, a 
Prussian engineer, in 1854. A precisely similar 
form was also proposed by Professor Osborne 
Reynolds as the result of his experiments already 
mentioned. 

Professor Unwin has calculated the values of the 
coeflicients m, 1, and « from the results of experi- 
ments on actual pipes. He gives for new cast-iron 
pipe: m=.0215, «=1.168, n=1.95, and for cleaned 
cast-iron pipe, m=.0243, «=1.168, and 1=2.00. 

Darcy, who was the first to make experiments on 
a practical scale, deduced from his results the well- 
known formula 


uw 
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h wv 1 
raw 
where g=32.2, (=a coeflicient, and the other letters 
have their previous significations. 
¢is not a constant, but varies with the diameter 
of the pipe being found by the relation 


1 
=0.02 (1 + . 
f ( a 


This formula is satisfactory enough for ordinary 
pipes, but gives inaccurate results for pipes with 
very smooth surfaces. For such pipes Mr. Weston 
has in a paper read before the American Society of 
Civil Engineers, proposed the formula 

$= 0,0126 + 2.0815 = 0.00.4 
JU 


where d is the diameter of the pipe in feet. 

From Mr. Weston’s curves it appears that this 
formula gives very accurately the mean of the 
results of the experiments of different observers on 
such pipes. It is, however, very complicated, as 
in general the velocity v is quite unknown, and 
must be approximated to, and it is almost certainly 
inaccurate in form as it is difficult to believe that 
any part of the formula for the head producing 
flow should be negative. 

Mr. Weston has also examined the case of pipes 
with medium rough surfaces, and for such has not 
been able to find any superior to Darcy’s, whilst for 
old encrusted cast-iron pipes he has been able to 
find no satisfactory formula whatever. This last 
result is only natural, as the roughness and real 
diameter of such pipes may vary within very wide 
limits, and the results obtained by different experi- 
menters are naturally discordant. Mr. Weston 
gives the formula for ¢ as 


$=0.019892 ed 


which is practically the same as that we give above, 
whilst not nearly so convenient to work with 
arithmetically. 

In a large proportion of the cases which arise in 
practice, however, the information sought is the 
diameter necessary to supply a given quantity of 
water under a given head. The diameter is very 
commonly taken to vary as the two-tifth power of 
the discharge. This is almost certainly too large. 
Hagen’s formula with Professor Unwin’s coefficients 


give 
wae i" 
(7) 


where c=.239 when d and Q are in feet and cubic 





feet per second and c=5,.84 when d and Q are in 
inches and gallons per second. 

Mr. Thrupp, who has also examined the results 
of many experiments, has proposed a formula which 
makes d vary as the .383 power of the discharge, 
and M. Vallot, a French engineer, has proposed 
the following rule as practically accurate, viz. : 


(ay): 


The index here corresponds very closely with that 
in the formula deduced from Professor Unwin’s 


M. Vallot, how- 


ever, uses a larger coefficient than that given above, 
so as to be on the safe side. 

There is thus a consensus of opinion amongst 
recent investigators that the diameter for a given 
discharge increases at a less rapid rate than the 
two-fifth power of the head. 


figures, which is very nearly a 








NOTES. 
Tue Heattu or Aston Manor. 

WE have received a copy of the eighteenth an- 
nual report of Mr. Henry May, L.R.C.P., on the 
health of Aston Manor for the year ending Decem- 
ber 31, 1890. The report is of interest owing to 
a number of exceptional circumstances. The first 
of these was the prevalence of influenza in the 
earlier part of the year, and though but three 
deaths in a population of 71,000 are directly 
attributed to this in Mr. May’s reports, it is 
stated that deaths from bronchitis and pneu- 
monia showed a great increase, which was thus 
indirectly due to influenza. The death rate was 
17 per 1000, or 1.9 per cent. higher than that of 
the previous year. The Act for the Compulsory 
Notice of Infectious Diseases was another important 
innovation. Previous to its adoption at Aston it 
appears that some system of voluntary notification 
had already been established, but whereas in 1889 
but 605 cases were reported, this number, in 1890, 
under the compulsory system, had risen to 922. 
Clothing and bed coverings are disinfected by the 
Local Board on the hot-air principle free of charge 
to the owners. No important sanitary works 
appear to have been carried out during the year, 
but the authorities have decided to erect a six- 
celled destructor capable of burning 18,000 loads 
of refuse per annum. The town now contains 30 
miles of streets, allof which are efficiently sewered. 
In the new streets the separate system is being 
adopted. The water supply to the district is derived 
from Birmingham, so that its purity is assured. 
The total population is estimated at 71,124, having 
increased to this figure from 6541 in 1851. The 
density is now 75 per acre. 


THE Lonpon Water Surpty. 

Though London has not as yet suffered from an 
actual water famine, its constantly increasing 
population renders not improbable such a state of 
affairs in the near future unless time is taken by 
the forelock and the supply of water materially in- 
creased. Such an increase must be sought far 
afield, as no more water can be drawn from the 
Thames, and no great increase in the supply from 
the chalk wells can be expected. The most recent 
na for a new source of eT! is that of Messrs. 

assard and Tyrrell, M.M.I.C.E., of 1, Victoria- 
street, London, 8.W., who propose to draw the 
supply from the sources of the Usk, Wye, and 
two or three minor riverin Wales. They propose 
to form their main reservoir by damming the out- 
let of a small lake lying in a valley about six miles 
east of Brecon, and known as Lake Llangorse, 
which at present discharges into the River Wye. 
The lake has now an area of 350 acres ; by means 
of a masonry dam 1800 ft. long and of 125 ft. in 
maximum height across the outlet, the area of 
the lake could be increased to 2250 acres with an 
average depth of 46 ft. The capacity of the reser- 
voir thus formed would be 28,750,000,000 gallons. 
The area naturally draining into the lake is but 
small, viz., 7000 acres, but this can be increased to 
nearly 70,000 acres by leading into the reservoir, 
through a short tunnel, water from the sources of 
the river Usk, which passes the valley about 1$ 
miles to the westward. A further 20,000 acres 
of collecting ground can also be secured on the 
east of the lake by a second short tunnel. Of the 
total area two-thirds is totally uninhabited, and 
the remaining one-third but very sparsely so. The 
formation of the new lake would, however, entail 
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the removal of two small villages and a short diver- 
sion of the Hereford, Hay, and Brecon Railways. 
The supply to the metropolis available from all 
the above sources, compensation water being de- 
ducted, is put down at 150,000,000 gallons daily. 
The promoters of the scheme propose to supple- 
ment this by constructing supplementary reservoirs 
in the valleys of the head waters of the Wye and 
its two tributaries, the Elan and the Claerwen, 
where a totalof about 60,000,000 gallons of first- 
class water, deducting compensation, would be 
available daily. A third source, capable of supply- 
ing about 35,000,000 gallons daily, is proposed on 
the head waters of Lugwy Aran and Ithon. These 
supplementary sources are all about 30 miles 
north of the Llangorse site, and the water obtained 
from them would be led into the main aque- 
duct by branch channels. The main aqueduct 
would be 1623 miles long, and has been laid out to 
avoid coal and other mining districts, so as to 
minimise the risk of subsidence. Its altitude at 
the Llangorse head would be 516 ft. above Ordnance 
datum, and at its termination in the service reser- 
voirs ten miles north of St. Paul’s, 300 ft. above 
datum. Where not consisting of pipes the aque- 
duct will consist of a tunnel or covered conduit. 
The various rivers crossed by it are to be passed by 
inverted syphons consisting of four lines of steel 
pipes, 6ft. in diameter. The fall on the 122 miles 
of tunnel and covered conduit is to be 9 in. per 
mile, and in the steel pipes 3 ft. per mile. The 
estimated cost of the scheme for obtaining a first 
supply of 210,000,000 gallons is 15,250,000/. 


Tue Protection oF Surps’ BorroMs BY 
LAcQUERING. 

In the current issue of the Proceedings of the 
United States Naval Institute, Lieutenant Murdock 
gives some particulars of the system of lacquering 
ships’ bottoms to protect them from corrosion or 
fouling, as practised in Japan. Mr. Murdock pre- 
faces his remarks by some observations on the 
lacquer itself. Lacquer is obtained from a tree 
which is systematically cultivated in Japan ; by 
making incisions in the bark, whence a greyish juice 
issues which is collected by a wooden spatula and 
forms the pure lacquer. This body has a greyish- 
white colour, a gummy consistency, and a sweet 
odour. Its specific gravity is 1.002. On analysis 
it proves to consist of an organic acid, gum arabic, 
a nitrogenous compound somewhat resembling 
albumen, with a certain percentage of water and 
volatile matter. The proportions vary, but one 
sample proved to contain : 


Per Cent. 
Urushie acid ... ; 85.15 
Gum arabic ... ee 3.15 
Nitrogenous matter... aoa 2.28 
Water and volatite matter... 9,42 


The essential constituent is the urushic acid. The 
gum arabic is useful in making easier the applica- 
tion of the lacquer, whilst the nitrogenous element 
promotes the hardening of the enamel, which 
will not take place if that be removed, though 
it itself remains unaltered during the hardening. 
Hardening, moreover, will not take place unless 
the lacquer is in contact with moist air, or whilst 
the temperature remains more than 3 deg. below 
freezing point. If it reaches 140 deg. Fahr. 
the nitrogeneous compound is coagulated, and the 
lacquer loses its hardening properties entirely ; 
20 to 25 per cent. of drying oil added to the 
lacquer does not destroy its essential properties, but 
impairs its power of resisting acids. The inventor 
of the process of protecting ships by lacquer is a 
Mr. Hotta. The first vessel treated was the 
Japanese cruiser, Fuso-kan. An area of 1200 
square feet of the bottom of this boat was 
lacquered in June, 1886. Fourteen months after the 
vessel was docked and the condition of the lacquered 
portion was so good that the remainder was then 
lacquered. Seventeen months after this the boat 
was again docked, but no repairs were made. In 
June, 1889, it was docked for a third time, when 
the condition of the bottom was still satisfactory. 
On each docking the lacquer was covered with a 
coat of anti-fouling paint, but this has been found 
unsatisfactory, and Mr. Hotta has now prepared 
an anti-fouling lacquer with which the despatch 
boat Yae Yama was coated last year. The ship to 
be lacquered is docked and the bottom scraped 
clean of all yellow rust and all impurities not 
firmly adherent. The bottom of the ship is in- 
closed by canvas screens up to the water line. 
These screens enable the temperature round the 





boat to be raised above freezing in winter, for 
which purpose it has been proposed to use jets of 
steam and protect the metal from the direct 
rays of the sun in summer, which would 
heat the lacquer so much as to destroy its 
hardening properties. The lacquer is applied to 
the metal with a wooden spatula, and spread over 
the surface with a soft flat camel’s hairbrush. One 
man can coat about 500 square feet in eight hours. 
The first coat is nearly pure lacquer, and takes 
about three to four hours to dry, but subsequent 
coats contain a proportion of mica and kaolin to 
increase the covering power of the lacquer. After 
from three to five coats of theabove, Mr. Hottaaddsa 
series of coats of his anti-fouling lacquer. The first 
of these is also nearly pure lacquer, but the others 
contain greaterand greater proportions of a poisonous 
mercurous salt. The whole process takes from 
six to ten days, and the cost is 6}d. per square foot. 
Mr. Hotta claims that three coats of anticorrosive 
lacquer followed by three of the antifouling lacquer, 
will keep a vessel clean and uncorroded for three 
years. Trial plates thus coated and exposed in 
Yokosuka Bay kept perfectly clean. The bottoms 
of two vessels treated in the above way were 
examined by Mr. Murdock when in Japan. The 
lacquer appeared to be unbroken and the vessels 
perfectly protected save in the wake of the anchor 
chains where the coating had been abraded, allow- 
ing the sea water to reach the bare metal. 
Hotta has now sent a couple of trial plates, 4 ft. 
square, of steel and iron, covered with three coats 
of each lacquer, to the naval authorities of the 
United States, who have ordered them to be sunk 
for three months in sea water. Independent testi- 
mony as to the value of the process will therefore 
be shortly available. 





WATER GAS. 
To THE Eprror or ENGINEERING. 

S1r,—Will you kindly allow me space to reply to Mr. 
Joseph von tame letter which appeared under the 
above title in your issue of the 23rd inst.? 

The first portion of the letter is in reply to a previous 
communication of Mr. F. E. Ross, the second is a general 
statement of the origin of the correspondence, and the 
third purports to be a reply to my letter published in your 
issue of the 2nd instant ; my remarks will be confined to 
the last two portions, 

As regards the transport of gaseous fuel, as a substitute 
for natural gas, there may be reasons, at Pittsburg, which 
would render it advisable to convert fuel into gas at a dis- 
tance and deliver it by tubes, instead of transporting solid 
fuel ; but, under ordinary circumstances, as will be shown 
later on, itshould bemuch moreeconomical totransport solid 
fuel to the works to be there gasified, and utilised in new 
Siemens furnaces. In considering this question it should 
be remembered that the conveyance of water gas in tubes 
at high pressure would be attended with serious danger to 
life in case of its leakage into any houses situated near 
the tubes; but the question now to be considered is 
whether a certain amount of work can be done more 
cheaply by using solid fuel, or solid fuel converted into 
producer gas or into water gas; this is the point from 
which manufacturers will regard it, however much we 
write about calories per cubic metre. 

In the discussion last May of my paper on the new 
Siemens furnace, read before the Iron and Steel Institute, 
I exhibited tables showing that for puddling the con- 
sumption of fuel was reduced to one-fourth the weight of 
coal used in solid fuel furnaces, the actual figures being 
6 cwt. 22 lb. per ton of iron puddled in the new Siemens 
furnace and 23 cwt. 3qr. 9 lb. in grate furnaces ; after 
allowing for boilers, the economy of fuel by the use of the 
new Siemens furnace was found to be 40 per cent. in 
weight, and in addition to this advantage a saving in 
fettling of 2s. 2d. per ton of puddled bars and a saving 
in metal amounting to 3.3 per cent. was also realised. In 
heating large blooms of steel the consumption of fuel 
during 36 hours continuous work was found to be only 
1 cwt. per ton of metal heated as compared to a consump- 
tion of 4 cwt. per ton in heating similar blooms in grate 
furnaces. Mr. von Langer gives no information as to the 
consumption of fuel for puddling and heating when 
water gas is used, but his next letter may contain 
information on this subject to enable your readers to 
compare with these figures. In melting steel on the 
open hearth we must have gaseous fuel, the work 
cannot be done with solid fuel, that is admitted by every 
one. Ina properly constructed Siemens furnace of the 
old type, heated by radiation, with separate gas producers, 
the consumption of fuel for melting steel has been found 
to be as low as 8 cwt. to the ton of steel melted; in the 
new Siemens furnace the consumption of fuel should there- 
fore be 4 cwt. instead of 5 ewt. or 6 cwt., as given by Mr. 
von Langer, while with water gas, according to Mr. von 
Langer’s best results it will be 270 kilos., or 5 cwt. 1 + 
6 Ib., and if cold blast be used it will be 7 ewt. 3 qr. 23 lb. 
per ton. This calculation deals only with weights, but it 
is of course admitted that the conversion of coal into 
water gas is a much more costly operation than its con- 
version into producer gas. . 

Mr. von Langer appears to take consolation from my 
admission that water gas can be used for melting steel on 
the open hearth, but my contention is that it cannot be 


Mr. |} 





used economically for manufacturing purposes. Precisely 
the same admission, under the same reservation, may be 
made with regard to the use of illuminating gas for manu- 
facturing purposes ; it has been proved in correspondence 
in your journal and elsewhere, that water was only 
4 per cent. better than _—— s with a chimney 
temperature of 500 deg. Cent., whilst with a chimney 
temperature of 375 deg. Cent. producer gas is 2 per cent. 
better when both are used in the regenerative gas fur- 
nace ; but if water gas is to be used without the regenera- 
tive gas furnace its valueasa heating agent must go down 
very considerably. Mr. von Langer should not, however, 
argue from my remark that I think that water gas can be 
used economically in very large furnaces, for I do not think 
so but, on thecontrary, quiteagree with what Mr. Frederick 
Siemens said at the meeting of the Iron and Steel Insti- 
tute at Paris. Mr. Siemens said non-luminous gas was of 
very little service for furnace use, although useful for 
heating by contact (as in incandescent pace, vole which 
method of applying flame was out of the question for use 
with large furnaces, these being mainly worked by radia- 
tion from flame. 

With respect to the question of cost of water gas for 
manufacturing purposes as set forth in Mr. Frederick 
Siemens’ letter, communicated to you in August, 1888, 
the figures contained in that letter were based upon pub- 
lished statements at that time made by those interested 
in the introduction of water gas; Mr. von Langer says 
they were merely theoretical, but if that is the case the 
fault lies with the water J interest, who, by the way, are 
not generally accused of depreciating that gas; only in one 
sense can I admit those figures to be theoretical, and that 
is in the exaggerated figures taken for labour in working 
the ordinary producers, and that was done to prevent 
quibbling by the water gas interest. If proper figures for 
abour in working producers were substituted for those in 
Mr. Siemens’ letter, the advantage, instead of being 70 per 
cent. in favour of producer gas, as there shown, would 
probably be cent. per cent., and if the new Siemens fur- 
nace were used, it would consequently be increased to 
200 per cent., or, in other words, the actual cost of the 
work there referred to would be 18s. 3d. for water gas, 
9s. 14d. for the old, and 4s. 7d. for the new Siemens 
furnace. 

With regard to Mr. von Langer’s remarks in reference 
tothe Siemens- Martin process, the facts are—that although 
the Messrs. Martin, working under suggestions from the 
late Sir William Siemens (then known as Mr. William 
Siemens, as Mr. von Langer calls him) commenced trials 
for the manufacture of steel on the open-hearth about 1865 
at Sireuil, it was not until the year 1867 that both Messrs. 
Martin and the late Sir William Siemens filed, within a 
few weeks of one another, patents in England contain- 
ing descriptions of a practical process for the manufac- 
ture of steel on the open-hearth ; and by mutual arrange- 
ment the interests were joined as regards the process, 
but not the furnace, when it was agreed that the process 
should be called the ‘‘Siemens-Martin” in England, and 
the ‘‘Martin-Siemens” in France; Mr. von Langer is 
therefore wrong in saying that there is no such thing as 
a Siemens-Martin process, as the authors epadiean 
must be held to know best in a matter of this kind. 

In reply to definite statements of Mr. von Langer I 
may say that with carefully designed furnaces heated by 
radiation, or free development of flame, the theoretical 
and actual quantity of air required for the combustion of 
the gas are about equivalent, and that with the new 
Siemens furnaces the men who attended to them are also 
able to attend to the gas producers, as the amount of fuel 
they have to put into the producers is only about one- 
fourth of that charged into solid fuel furnaces. 

Other statements it is not so easy to answer on account 
of their indefinite character. For instance, Mr. von 
Langer says, ‘‘The steel was undoubtedly very hot and 
of the best quality, and the work was done much more 
quickly than by the use of producer gas ;” but how is this 
conclusion arrived at; unless by comparative trial, of 
which I read nothing, it is worthless, and no information 
is given by Mr. von Langer as to the percentage in carbon 
of the steel made, whether aluminium or other metal was 
added to it or not, and what was the strain borne by the 
steel when tested. 

I remain, Sir, your obedient servant, 
JouN Heap. 
10, Queen Anne’s Gate, 8S.W., January 28, 1891. 





To THE Eprror or ENGINEERING. 

Str,—The question between Mr. Von Langer and 
myself is briefly this, Can as much heat be obtained by 
the combustion of the gases obtained when 1 Ib. of coal is 
oxidised by a mixture of air and steam, as when the same 
weight of coal is first partially oxidised by air and after- 
wards by steam; and, further, can any increase of the 
heat obtained from the pound of coal be effected by burn- 
ing a portion of the gases and utilising the heat in the gas- 
making process? As to the first part of the question, it 
appears to me that the thermal efficiency of the two 
systems may be exactly the same, and that no saving can 
be effected by separating the two oxidising operations. 
As to the other part of the question, I think it is obvious 
that the heat taken from a portion of the gases and given 
(indirectly) to another pate cannot increase the quan- 
tity of heat obtainable from the coal from which the gases 
are made. 

Without questionin the individual accuracy of Mr. 
Von Langer’s figures, I must differ from him entirely as 
to the results he deduces from them. He says that .6 
kilo. of coal is used to make 1 cubic metre of water gas 
and 1.6 metre of producer gas. Now it would a r 
from this statement that the quantity of gases available 
for the production of heat, after gasifying .6 kilo. of coal, 
would be 1.6 metre of producer gas and Tisehes of water 
gas. But the 1.6 metre of producer gas, having been 
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burned to heat the blast for the making process is, 
of course, no longer available, and I hold that the correct 
statement of fuel consumption would be that .6 kilo. of 
coal and 1.6 metre of producer gas (representing .256 kilo. 
of coal) are necessary to make 1 cubic metre of water gas. 
If this method of computing the coal consumption 
applied to Mr. Von Langer’s own figures in reference to 
the weight of coal used in the production of 1 ton of 
ingots by the two systems of gasmaking, it will be found 
that instead of the water gas plant using much less coal 
than the other, the producer gas furnace is the more 
economical of the two, thus : 


. ; The weight of 
™ we i coal necessary pees 
tl s paniieilon of 7 * to make one >= er ton of 
ages: cubic metre of } 
1 ton of ingots. ingots. 


gas. 
In the Hot Blast Water Gas Process. 
Water gas burned i 
in the furnace ... 450 m. x09 kilo. = 405 kilos. 
Producer gas burned 


inthe blast heater ; i 
(1.6x450)  ... = 720m. x 0.166 kilo, =119.5 kilos. 


Total ee se st 524.5 
In the Producer Gas Process. 


Producer gas and 
water gas burned . 
in furnace ... 8000m. x 0.166 kils. =(say)500 ks. 


The 24.5 kilos. difference is probably due to loss of heat 
in the blast heater. 

The above result would be the same in whatever manner 
the heat of the combustion of a portion of the gases is 
utilised to assist in the production of the whole. The 
gases H and CO are obtained from both systems of gas 
production, and when once they are obtained from the 
coal, the calorific efficiency of the producing apparatus is 
definitely determined, and cannot be increased in any 
way. Iam surprised at Mr. Von Langer’s assertion that 
regenerators waste heat in the escaping gases; I should 
have thought, on the contrary, that they minimise the 
loss of heat in the chimney gases, and that the loss by 
radiation is insignificant compared with this advantage. 

Yours faithfully, 

January 26, 1891. ¥F. E. Ross. 








THE TRIAL OF H.M.S. ‘*‘ LATONA.” 
To THE EpiToR OF ENGINEERING. 

Srr,—In your latest issue under the heading of ‘‘ Trial 
of H.M.S. Latona,” you state: ‘‘ In addition the two low- 
pressure cylinders are stayed ngntes by an athwartship 
adjustable stay passing through the longitudinal bulk- 
head between the engine rooms.” 

I am not an expert in marine engine practice, but it 
appears that the two sets of engines are stayed together, 
so that if a breakdown occurred to one of the engines the 
stay would probably do its best to damage the other set, 
thus doing away with one of the chief advantages of the 
twin-screw system, 

I am, Sir, your obedient servant, 

February 9, 1891. BA 





To THE EpiTor OF ENGINEERING. 

Strr,—In the account of Latona’s trials in ENGINEERING 
of 6th inst., I notice a discrepancy which had better be 
corrected. We are eee 4 the estimated power and 
speed relation as having been 9000 and 7000 indicated 
horses necessary to give speeds of 20 and 18 knots, re- 
spectively ; and we are informed with 7247 indicated 
horse-powers, the speed on trial was 19.051 knots. I am 
very much mistaken indeed if the published Admiralty 
estimate of the powers for those speeds were other than 
9000 and 6000 indicated horses respectively, which 
implies the power and speed relation as estimated being, 


(I.) E=131.5 V 10 (V—1) 80).0652, 


(II.) E=22.35 V 10 -0652 v. 
Hither agreeing very well with the Latona’s results ; if 
we make the very slight correction, the power being 7247 
indicated, the real speed corresponding was 18.92 knots, 
and not 19.051 knots, as stated. The test: 


By Formula I, 


or again, 





True speeds V.. = 20.00 18.92 18.00 
Subtract X es = 11.80 11.80 11.80 
Differences .. = 82 7.12 6.2 





-5346 4642 -4042 
1.3010 1,2769 1.2553 








Product by .0652 = 
Add, log V = 
» D3 = log. 
31.5 .. -. = 2.1189 2.1189 2.1189 





Sum, or log E .. 8.9545 3.8600 8.7784 
EB ‘ se 








= 9005 7245 6004 indicated horses 
E = 9000 est. 7247 trial 6000 estimate 
By Formula II, 
Speeds V.. = 2 1892 18,0 
Product by .0652 = 1.3040 1.2336 1.1736 
Add, log V es = 1.3010 1.2769 1.2553 
» 22.385 .. = 1.3493 1.3493 1.3493 
Sum, orlogE .. = 3.9543 38.8598 3.7782 
E is = 9000 7242 6000 indicated horses 


E 1. 1. = 9000est. 7247 trial 6000 estimate. 


In either case, the formula values agreeing with the 
estimate and trial result, it is incorrect and misleading 
to state that 7000 indicated horses was necessary for a 
speed of 18 knots. 

RoBERT ManskEL. 


are used to vary the distance between the halves of the 
VARIABLE EXPANSION GEAR FOR COM- expansion valve, and may be used in this case also, when 
POUND LOCOMOTIVES. the whole of the connections mentioned might be made 

To THE EpiTor oF ENGINEERING. single and without tle bell-cranks, but the vibrating 
Srr,—The letter of Mr. Dumas, in one of your late issues | levers lend themselves as part of a very neat arrangement 


regarding compound locomotives, and information as to 
the working of certain compound engines on one of our 
foreign railways confirms me in the belief that, until the 


be | appears to me as being pretty much the feeling all over | for effecting the same movement as follows: The bell- 


cranks II on which the levers H H vibrate, are con- 
nected at their other ends by links to a tee lever on 
a sleeve on the main reversing shaft. On moving this 


excessive compression in the high-pressure cylinder, and | tee lever in one direction, or the other, the ends of the 
also the receiver pressure is sede, we will always expe- | bell-cranks carrying the vibrating levers will make a 
rience the want of elasticity in working at present found | corresponding movement, one in each direction, and as the 
to exist in this class of engine. As a means of effecting | vibrating levers must follow suit they will turn round 
this I have designed the subjoined arrangement of valve | their driving points in. opposite directions and bring 
gear. As you will notice, the gear belongs to that class | closer or place further apart the two halves of the expan- 
of radial gears worked from the connecting-rod but modi- | sion valve, this movement making no difference in their 
fied to act as a ‘“‘variable expansion gear,” in whicha travel. Another point illustrative of the dependence of 
main valve (not shown) having a constant but reversible | parts is that the pivot of the bell-cranks I I also forms 
movement, has sliding on the back of it, an expansion | the pivot of the vibrating link D. Amongst other advan- 
valve which has a constant invariable movement, the! tages of this class of gear may be mentioned that of 
cut-off being effected later or earlier as the case may be, | constant release and compression at a late period in the 
by varying the lap of the expansion valve. | stroke of the piston, The opening to steam past the edge 

Referring to the illustration Fig. 1. By means of the | of the expansion valve is always greater than the opening 
parallel motion on the connecting-rod and the link con-/ past the main valve, and as the main valve is always 
trolling the same from an arm on the crosshead, the | opening for a late cut-off on its own account, it will be 
vibrating link D is caused to vibrate equally on either | seen that wire-drawing at early cut-off is done away with ; 
side of its middle position, its vibrations being timed |in fact in this particular gear the motions to open and 
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with the piston by the controlling link B, while the extent 
of the vibrations is regulated by the valve lever A and 
connecting link C. As the lengths of the valve lever A on 
either side of its fulcrum on the vibrating link D, are so 
(& egret that the end of the valve lever nearest the 
ulcrum travels the amount of lap and lead, this travel 
will be constant and in direct opposition to the motion of 
the piston. To this end of the valve lever is jointed one 
end of the main valve actuating link E, which at its 
other end is romps | the main valve connecting link F 
to the main valve rod, the joint of these two links being 
controlled by a link from the reversing lever, as.shown. 

The distance the joint of these two links is thrown to 
one side or other of its middle position is practically the 
same as if that distance was one arm of a bell-crank tra- 
velling the full travel of the valve, the length of the other 
arm being equal to E and travelling the amount of vibra- 
tion of the vibrating link D, the motion being reversed 
as the links are moved to one side or other of their middle 
position. A peculiarity of this arrangement for reversin 
the main valve is that, for any one length of valve 
there is only one position in each gear at which the main 
valve will be caused to travel equally over the ports in 
the cylinder face. This insures that release and com- 
pression will be constant. 

Now ina reversing engine fitted with an expansion 
valve the motion given the expansion valve must be in 
direct opposition to that of the piston to work efficient] 
in both gears. There is jointed to the valve lever A, whic 
as before mentioned has this motion, two links G G. 
named the ‘‘expansion valve actuating links,” which, for 
the purpose of obtaining the necessary increase of travel 
from lap and lead to that of the expansion valve, are 
jointed to intermediate points of vibrating levers H H, 
vibrating from the ends of bell-crank levers I I as shown. 
The opposite ends of these vibrating levers are connected 
to the expansion valve rods by expansion valve connect- 
ing links J J, the expansion valve being in halves and 
each half on a separate rod. 





close the ports are performed in the rapid manner peculiar 
to radial gear, this peculiarity being still further remarked 
as one of the points of the expansion valve’s motion. 
Although not quité so simple as an ordinary gear such 
as shown in the illustration (Fig. 2), still viewed in the 
light of the duties for which it is intended, it would not 
appear to be in any way objectionable, and in point of 
| cost it is to be remembered that it is only intended for 
| the high-pressure cylinder; the arrangement for the low- 
| pressure consisting of either the same arrangement as is 
|used to actuate the main valve on the high-pressure* 
cylinder, or the second arrangement mentioned. Refer- 
| Ting to this second illustration, it will be seen that it is 
simply a development of the arrangement described with 
reference to the main valve of the expansion gear; the 
distance the end of the actuating link is moved to one 
side or other being the same, but as the virtual bell-crank 
arm in this case has to be made variable to vary the cut- 
off with one stated length of valve rod, a short link is 
introduced between the actuating and connecting links, 
the second connection to the reversing lever angling it 
in such a manner that it forms a constant corrective for 
| the arcs described by the end of the actuating and con- 
necting links respectively. Some noticeable points in 
this arrangement are that the first cost is certain to b 
much less than any other connecting-rod gear, while it is 
not open to the objections urged against the angled slides 
and overhung tee slots of other gears, as one particular 
point is the manner in which the working strains are 
rendered more direct to the valve rod than has been done 
formerly. Any further information I can supply I shall 
be glad to give on application. 








T am, yours truly, 
138, Aitkenhead-road, Glasgow. JAMES DUNLOP. 





THE TAXATION OF MACHINERY. 
To THE EprTorR OF ENGINEERING. . 
Sir,—Will Looedlasa enough to find space, if pos- 
inc. 





In ordinary expansion gears right and left-hand screws 


sible, for the Table, showing, in a typical in- 
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TasLe SHOWING THE Errect or Rating MACHINERY IN WoRKS AT BoLTon. 


The following Table is a summary of a paper pages for the use of the Select Committee of the House of 
to their report. 
This Table takes Bolton as an illustration of the effect which the taxation of machinery, as carried out in the 
Chard Mills case, would have upon users of machinery in the manufacturing districts of the North of England and 
elsewhere if it were adopted by the assessment committees of those districts. 
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1. (a) Cotton spinning mills in Bolton, purelY| £ £ 


spinning. (b) Cotton spinning mills, having 
weaving mills, &c., adjoining as as ‘ 
(c) Cotton spinning, silent small doubling, &c., 
and where number of spindles could not easily 

be ascertained, are omitted. Rateable value | 

of these (c) only 1529/., eo are unimportant. 

2. Cotton weaving, &c., mills, in Bolton 


3. Iron foundries, machine works, &c., in Bolton .. 
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MEmM»., on effect of rating machinery now exempt: No. 1 would be increased 120 per cent. 
No. 3 would be increased (except two large works for which allowance is made in calculations) 125 per cent. 


cent. 
tax would of course be paid on gross increase. 


* Increase in property tax, as above shown, would be equivalent to 1s. 5d. in the £ tax on present gross estimated rental. 
9d. in the £ rate on present rateable value. That is to say, “‘rating 
machinery now exempt” would have the further effect of increasing the mill and works owners’ local rates by 4s. 1d. in the £, 
{ This summary was prepared in 1887 when the Property Tax, now 64. inthe £, was then 8d. 
The report of the Select Committee above referred to (No. 231) can be obtained from the Queen’s Printers, Messrs. Eyre and 
Spottiswoode, Lonaon, price 1s. 6d. 


+ The increase on local rates thus shown would be equal to a 9s. 


stance, the effect on the industries of the country, if the 
new principles of rating premises containing machinery, 
whieh have lately been adopted in some parts of the 
country, were to become universal ? 

It is most important that the industrial classes, both 
employers and wage-earners, should realise what is in 
store for them, unless the Legislature can be induced to 
define more clearly than at present what the law of ratin 
is really intended to include when applied to industria 
premises, and if necessary to amend the existing ancient 
Act. The increased burden, as shown by this Table, 
would be intolerable, and manufacturers of all kinds, 
engineers and others, should at once look into this ques- 
tion, and by every means in their power support the Bills 
which have been introduced into the House of Commons 
to avert such disastrous results as are here foreshadowed. 

I am, your obedient servant, 
W. H. Hovipswortu. 

House of Commons, February 7, 1891. 








MISCELLANEA. 
Tue estimate for the Government ordnance factories 
- the current year is 26,961/., as compared with 27,0451. 
ast year. 


The Oerlikon Engineering Works are now engaged on 
a series of preliminary experiments in connection with the 
may transmission of power by electricity between 

auffen and Frankfort. ree hundred horse-power are 
to be transmitted, the potential being 20,000 volts. 


The gross receipts of the 23 principal railways in the 
United, Kingdom, for the week ending February 1, 
amounted, on 16,2443 miles, to 1,281,651/., and for the 
corresponding period of 1890, on 16,149? miles, to1,243,955/., 
an increase of 95 miles, or 0.5 per cent., and an increase 
of 37,696. or 3 per cent. 


It is proposed to erect a suspension bridge across the 
Potomac at Washington, having one span of 1100 ft. and 
two shore spans of 652 ft. each. The clear headway under 
the central span willbe 105 ft., and the towers, constructed 
of granite, are to be 210 ft. high. The approaches are to 
be of masonry. 


The village of Fardo, on the lineof the St. Gothard Rail- 
way, has a somewhat interesting electric lighting plant. 
The machinery is driven by water power supplied by a 
turbine working under a head of 480 ft. The current is 
supplied by two dynamos each capable of yielding 160 
amperes at 140 volts. The village is lighted by 360 glow 
lamps, those for street lighting being of 25 candle-power, 
poof those for private light of from 16 to 25 candle-power 
each, 


The sixth ordinary meeting of the present session of the 
Liverpool Engineering Society was held at the Royal 
Institution, Colquitt - street, on Wednesday evening, 
February 4, when Mr. Arthur J. Maginnis, M.I.N.A., 
exhibited and explained the mode of working of a 
new automatic bridge indicator for steamships. Mr. 
Joseph Boult then read a paper entitled, ‘‘ Notes on the 
Phenomena of Tidal Rivers, with Special Reference to 
= River Mersey,” which was followed by an interesting 

iscussion. 


A special committee of the Manchester Corporation 
met last Friday under the presidency of the mayor, to 
consider what assistance can be rendered to the Ship 
Canal Company in the present financial deadlock. The 
amount required by the company to finish the works is 
1,700,000. It was decided that Mr. Hill, engineer for 
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the Corporation water works at Thirlmere, should check 
the company’s estimates. Ifhe reports satisfactorily the 
Corporation will probably guarantee a loan for the full 
amount required. 


We have received from the Edison and Swan Electric 
Lighting Company a copy of their new catalogue of 
incandescent lamps and fittings. The catalogue consists 
of sixty-five pages of exceptionally well printed matter, 
accompanied by wood-cuts illustrating the articles de- 
pa Amongst the novelties we note a number of 
multiple filament lamps, the largest, of 500 candle power, 
containing five filaments connected in parallel. Another 
form of multiple filament lamp is one with two filaments 
for train lighting. The smaller filament in this case is 
intended to be used for tunnels, &c., during the day time, 
and the larger for night lighting. 


At the meeting of the Society of Arts, held last Wed- 
nesday, Sir Roper Lethbridge, K.C.LE., M.P., read 
a paper on the proposed Irish Channel Tunnel. In his 
opening remarks the author stated that if made in our 
time the funds would have to be supplied by the State, 
and his paper was mainly devoted to considering whether 
‘*the game was worth the candle,” the engineering features 
being only referred to in the briefest manner. Sir Roper 
Lethbridge considers that the work could certainly be 
done for a sum not greatly in excess of 10,000,000/., the 
interest on which should, he proposes, be guaranteed 
partly by the State, partly by the railways benefitting, 
and partly by applying the principle of betterment to the 
districts benefitted by the construction of the tunnel. An 
important discussion followed the reading of this paper 
to which we shall refer on an early occasion. 


Our Plymouth Correspondent telegraphs that the 
magazine rifle has not been favourably reported upon 
by the staff officers of the Cambridge and Excellent. 

itherto it has-been found that nothing short of the 
constant supervision of the instructors can avert frequent 
jams, and the gunnery lieutenants appear to consider 
that the rifle has not been properly tested. Owing to 
this constant supervision, there is also a very general 
opinion in naval circles that the seamen’s shooting is not 
sufficiently good to justify the authorities in arming them 
with a magazine rifle. In many vessels the crew 1s only 
put through the annual firing, and during the rest of the 
year obtain no practice whatever ; whilst in troop, store, 
and surveying vessels even the annual course is frequently 
ignored. 


We have received ter of Captain Shaw’s report to the 
London County Counci 

the year 1890. The total number of fires from all causes, 
excluding chimney fires, was 2555, of which 153 resulted 
in serious damage. The above figure is an increase of 
217 on that for the previous year, and of 422 on the 
average of the previous ten years. Sixty-one persons lost 
their ox in 44 fires. The quantity of water used in 
extinguishing fires was about 92,000 tons, of which about 
69 per cent. was taken from the pipes of the water com- 
panies. There were six cases of short supply during the 
year, and in 12 other cases the water arrangements were in 
other ways unsatisfactory. Captain Shaw states that the 
companies seem to have done everything in their power 
short of adopting the constant service system to meet the 
requirements of the Fire Brigade. 


From statistics collected by the American Iron and 
Steel Association it appears that the output of pig iron 
in the United States in 1890 was 10,307,028 net tons of 
2000 Ib.. or 9,202,203 gross tons of 2240 lb., against 


on the fires in London during | To 





7,003,642 gross tons in 1889—an increase for 1890 of 


1,599,061 gross tons, or over 21 per cent. Asthe produc- 
tion in 1889 was over 17 per cent. greater than that of 
1888, the combined increase in the American output of pig 
iron in the last two years has, consequently, bern over 
38 per cent. The American production in 1890 was about 
1.200,000 gross tons larger than the estimated output of 
Great Britain in the same year, and about 600,000 tons 
larger than in 1882, which was its year of largest produc- 
tion. From these statistics it appears that the American 
bn og of pig iron in 1890, for the first time in the history 
of the United States, was larger than that of its European 
rival. The American production of pig iron in the first 
half of last year was 4,560,513 gross tons, and in the 
second half 4,642,190 tons—an increase of 81,677 tons in 
the second half. ‘Lhe increase in the second half would 
have been larger but for the blowing out of furnaces in 
December, caused by the strike of the Alabama coal 
miners and by the financial stringency. 


The Cataract Construction Company, having, as already 
described in our columns, invited various firms to send in 
projects for the utilisation of about 125,000 horse-power 
at Niagara, and its distribution, partly to an industrial 
district in the neighbourhood of the Falls, and partly 
to the town of Buffalo, appointed an International Com- 
mission, with Sir W. Thomson at its head, to adjudicate 
on the plans sent in. After a careful examination of a 
large number of projects prepared, in accordance with the 
letter of invitation of the Cataract Company, the Com- 
mission have awarded the following prizes: Projects 
combining the development of power and its distribution. 
—First prize.—Not awarded. One second prize.—To 
the project of Messrs. Faesch and Piccard, Geneva, and 
Messrs. Cuenod, Sautter, and Co., Geneva. Four third 

rizes.—To the projects of Mr. A. Hillairet and Mr. 

uvier, Paris; Mr. Victor Popp, Paris, and Professor 
Riedler, Berlin ; Professor L. Vigreux and Mr. L. Levy, 
Paris ; the Pelton Waterwheel Company, San Francisco, 
Cal., and Norwalk Iron Works Company, S. Norwalk, 
Conn. Projects for the hydraulic development of the 

wer. First prize.—To the project of Messrs. Escher, 

yss, and Co., Zurich. Two second prizes.—To the 
projects of Messrs. Ganz and Co., Budapest ; Professor 
A. Lupton, Leeds, and Mr. J. Sturgeon. Projects for 
the distribution of the power.—No prize awarded. 


The last issue to hand of the Révue Générale des 
Chemins de Fer contains the report of the Administra- 
tion des Chemins de Fer del’Ktat for 1889. According to 
that report the mileage of French State railways open for 
traffic on December 31, 1889, was 2625 kilometres (1628 
miles), compared with 2587 kilometres (1610 miles) at the 
end of 1888. The total capital sunk in the construction 
of the State lines and the acquisition of private railways 
by the French Government up to December 31, 1889, was 
701,130,097 francs (28,045,204/.) The gross receipts for 
the year were 35,139,756 francs (1,405,390/.), against 
34,209,989 franes (1,368,400/.) in 1888. The increase was 
consequently 929,767 francs, or 2.72 per cent. The receipts 
in 1889 were at the rate of 13,387 francs per kilometre open 
for traffic, compared with 13,173 francs in 1888, or 2908 
francs Po train-kilometre in 1889, against 2837 francs in 
1888. The total expenditure in 1889 was 26,898,618 francs 
(1,075,945l.), against 26,583,229 francs (1,063,3292.) in 1888. 
There was thus an increase for 1889 of 315,389 francs, or 
1.19 per cent. Per kilometre open for traffic, the expen- 
diture in 1889 was 10,247 francs, against 10,236 francs in 
1888 ; per train kilometre, 2226 francs in 1889, compared 
with 2243 francs in 1888. The net earnings in 1889 thus 
amounted to 8,241,138 francs (329,646/.), against 7,626,760 
francs (305,070/.) in 1888, which shows the improvement 
in the net earnings for 1889 to have been 614,378 francs, 
or 8.06 percent. Per kilometre open for traffic, the net 
receipts rose from 2937 francs iu 1888 to 3139 francs in 
1889, or 6.88 per cent. ; per train-kilometre, from 0,644 
francs in 1888 to 0.682 francs in 1889, or 5.9 per cent. The 
proportion of the total expenditure to total receipts, on 
the other hand, fell from 77.7 per cent. in 1888 to 76.55 
per cent. in 1889. 


The report by the Board of Trade upon all railway, 
canal, tramway, gas, and water Bills that have been 
deposited for the present session was issued on Saturday. 
From this report it appears that the total number of 
Bills relating to these undertakings is 148 against 173 in 
the session of 1890, and that the total capital proposed 
to be raised is 58,132,590/., against 40,106,611/., or an 
increase over last year of 18,025,9791. The Bills promoted 
by existing railway companies number 85 against 94 pro- 
moted last year, whilst the new lines proposed show a 
length of 308 miles as against 399 miles, and the amount 
of new capital proposed to be raised is 26,993,962I. 
against 17,800,991/. Of this proposed new capital 
6,666,666/. is sought for the purpose of extending the 
Manchester, Sheffield, and Lincolnshire Railway to 
ndon. As regards new railway companies, the total 
number of Bills promoted for their incorporation is 12, 
or a decrease of 11 as compared with the number pro- 
moted last year. The new lines proposed under these Bills 
show a length of 296 miles against 376 miles, and the 
amount of capital propos to be raised is 28,217,300/. 
ane 17. 377,3607. This new capital includes upwards 
of 13 millions for the Dover and Calais Submarine 
Tubular Railway, and nearly four millions for subway 
railways in London. Taken together, the existing and 
new railway companies’ Bills number 97 against 117 ; the 
total length of new lines 604 miles against 775 miles, a 
decrease of 171 miles ; and the amount of capital to be 
raised 55,211,262/. against 35,178,351/., an increase of 
20,032,911/. The total capital proposed to be raised by 
the 38 Bills which relate to gas and water undertakings 
amounts to 2,421,328/., or 1,853,682/. less than in 1890; 
whilst the new capital proposed by 13 Bills for the con- 
struction of 24 miles of tramway is 500,000/., or a decrease 
of 153,250/. 
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THE CRANKSHAFT OF H.M.S. 
** CROCODILE.” 

On her last trip to Bombay H.M.S. Crocodile broke 
her crankshaft in the way shown in the annexed en- 
gravings, which include an end elevation and a sec- 
tional elevation looking aft. The break in the after 
crank arm is shown as it appears on the after piece of 
shafting, the portion of the arm which remained 
attached to the crank-pin being shown in dotted out- 
lines in each case. The break is attributed to defects 
in welding, and we are informed that the junction of 
the blooms was plainly evident, and in several cases 
they had parted; this latter is shown by the stepped 
shape of the line of break, and four of the cracks are 
shown extending into the metal (see figure of section). 

The engines of the Crocodile are compound, having 
one high and two low-pressure cylinders, the high 
being in the centre and the two low-pressure cylin- 
ders respectively forward and aft of it; the shaft- 
ing is in three similar pieces, and the piece which 
broke was that in the centre, i.c., the high-pressure 
crank ; apart from defects, this part is probably more 
strained than the others owing to the fact that, under 
normal conditions of working, the high-pressure 
cylinder does almost as much work as the other two 
together. 

he circumstances under which the break took 
place and was discovered were a little peculiar, and 
may be said to be providential. Just before 4 a.m., on 
the morning of Saturday, December 20, the engine-room 
artificer on watch was going his final round of inspec- 
tion, previous to being relieved, when he noticed that 
the forward bearing (B on the sketch) was getting hot; 
the staff engineer and senior engineer were summoned 
and the engines eased, but the heating continued, and 
now the aft bearing (A on sketch) began to bump 
violently, so that it became necessary to stop the 
engines, and it was then discovered that the crank 
arm had parted. 

The providential thing is that the pieces should 
have held together till the engines were stopped, 
which was due simply to the small triangular piece, 
seen in Fig. 1, projecting into the bearing ; had this 
little piece carried away, the high-pressure and for- 
ward low-pressure engines would have been left free to 
race, and judging by the City of Paris the whole of the 
machinery would have been destroyed ; and it must be 
remembered that there was here no longitudinal bulk- 
head or that minuteness of subdivision which proved 
the salvation of the ship just named. 

As soon as the damage was discovered arrangements 
were made to remove the broken shaft and replace 
it by the forward low-pressure piece, since no spare 

iece was carried ; and then by placing a blank flange 
in the eduction pipe of the high-pressure cylinder, 
the forward low-pressure cylinder could be cut off, 
and the two after cylinders only worked. While 
this was being done the Serapis was sighted coming 
from Bombay, and she then towed the Crocodile 
to Bombay, where, after telegraphing home, orders 
were received to go on with the proposed scheme. The 
alteration was effected and the ship steamed home at 
between 8 and 9 knots, the safe limit of speed being 
determined by working up gradually and taking indi- 
cator diagrams, until at 40 revolutions it was found 
that the indicated horse-power of the low-pressure 
was about 1000, the high-pressure then indi- 
cating 600 roughly. As on the full power trial 
the indicated horse- power of the low - pressure 
had been just over 1000 at 60 revolutions, it was 
considered by the staff engineer that the safe limit 
of pressure had been now reached, and 36 revolutions 
were adopted as a suitable speed. The peculiarity 
is worth noticing that whereas with two low-pressure 
cylinders each did only about half as much work as 
the high, yet with one low-pressure only it did nearly 
twice as much as the high ; the explanation, of course, 
lies in the increased back pressure of the high and 
initial pressure of the low, similar to the apparent 
paradox that linking up in the low-pressure increases 
the work done by it. 

The damaged shaft is now being removed, and will 
be replaced by a steel one, when there will be no more 
fear of defective welds and burnt metal, causes which 
have produced many accidents, but which it is to be 
vented 4 will, by the spread of the use of steel, not be 
allowed to cause many more. 








ELECTRIC MINING MACHINERY. 

Ar the tenth ordinary meeting of the session of the 
Institution of Civil Engineers, held on Tuesday, the 3rd 
of February, Sir John Coode, K.C.M.G., President, in 
the chair, the paper read was on “ Electric nes 
Machinery,” by Messrs. Llewelyn B. and Claude 
Atkinson, Assoc. MM. Inst. C.E. 

During the last four years, the authors had been con- 
stantly connected with the application of electricity to 
mining, and had spent a considerable amount of time 
underground, both in experimental work and _ in teaching 
those who would have charge of the electrical machinery. 
It was pointed out in what way the conditions of mini 
work differed from those existing in other industries, an 


.| for use in transmitting power for electric mining work, 
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how they had been dealt with, and some of the machinery | 
now actually employed was described. 
The use of compressed air was then discussed, and the | 
results of experiments were given, showing that the effi- | 
ciency of this method of transmitting power was 58.8 per | 
cent. for an air pressure of 19 lb, per square inch, decreas- 
ing to 25.8 per cent. for an air pressure of 40 1b. From | 
more recent experiments by Professor Kennedy, F.R.5S., | 
M. Inst. C.E., it was found that in practice an efficiency | 
of 31 per cent. might be realised, or 45 per cent. if the 
air was heated before being passed into the motor. In 
the case of the electrical transmission of energy, except 
when distributed into very small units, there was little 
difficulty in obtaining 50 per cent. of the power expended 
in the engine, and there were cases in which an efficiency 
of 75 per cent. had been realised. One of the most impor- 
tant points with regard to the employment of electricity 
in coal mines was whathe a motor would be likely to cause 
an explosion. It was necessary in the case of a machine 
which perhaps might have to work for several hours 
without attention to guard against the possible accumula- 
tion of an explosive atmosphere around tbe brushes. For 
this purpose the authors had inclosed either the whole 
armature or the commutator only in a practically air- | 
tight casing, and the method had been successfully 
applied to a motor of 40 horse-power. The temperature 
had been kept down to 70 deg. Fahr. above that of the 
atmosphere by allowing a sufficiently large cooling sur- 
face, monger A 2.3 square inches per watt. To meet the | 
objection t | 





at if the firedamp should leak into these | 
covers the resulting explosion might be as disastrous as if | 
they did not exist, it was pointed out that whenever the 
proportion of marsh gas to air exceeded 3 or 4 per cent., 
combustion would take place quietly, and the resulting | 
carbonic acid would tend to prevent explosion in the | 
case of further leakage. Moreover, the authors pro- 
posed, in — cases, to introduce a constant supply 
of carbon dioxide from a steel cylinder into the interior 
of the casing, thus preventing the pe stew of an explosive 
mixture. Similar methods were adopted for inclosing 
the switches, and sparking was prevented by providing a 
resistance coil of small self-induction, which was always 
connected to the ends of the magnetising coil so as to 
form a path through which the current in the latter might 
continue even when the main circuit was broken. e 
switch itself also had a resistance coil connected to the 
several points with which it made contact, so that by 
slowly opening the circuit sparking was practically done 
a with. (AAA 

The application of electricity to pumping in mines was 
then described and illustrated. The use of belts for driv- 
ing was not recommended on account of the want of space 
and the difficulty of keeping them in good condition in 
dirty and wet situations. 

The employment of electric power for actuating coal- 
cutting machinery was suggested in 1873 by Mr. Henry 
Wilde, and first practically applied by Mr. F. Mori, in 
1887, whose machine was illustrated. It had a cutter of 
the bar type, revolving upon its axis, and was driven by 
a dynamo having a normal output of 10 horse-power, 
situated at a distance of about a mile. It was built by 
Messrs. W. T. Goolden and Co. Their next machine 
was one in which the armature shaft itself was made to 
carry the cutter bar. Later developments of these elec- 
trical coal cutters were given. The proper form and 
dimensions of the cutters were then discussed at some 
length, the authors preferring the bar type to that in 
which the tools were fixed into the periphery of a disc, not 
only as being less liable to be held fast by a fall of coal, 
but as cutting to a much greater depth. The cutter bar 
ran at the _ of 500 revo: nao = — and on - 
average, including stoppages, from 20 to 30 square yards 
4 hour might be oo fairly hard coal. At Lord 

t. Oswald’s colliery at Nostell, 55 yards were bared to an 
average depth of 3 ft. 8 in. in 75 minutes, The relative 
cost of cutting coal in this way and by hand showed a 
difference in favour of the machine of 1s, 6d. per ton. 

An electric boring machine was described, and also an 
arrangement for driving an Ingersoll percussive rock drill 
by electricity, as well as a special form of dynamo adapted 


| 


with a high voltage. 3 
The authors arrived at the following conclusions : 
A. That electric power was destined to become an) 
important factor in mining mechanics, on account of — 
1. The facility with which it could be used with) 
machines which required to be moved from time to time. 
2. The great economy in first cost and reduced cost of | 
working owing to its efficiency being higher than that of | 
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compressed air, or any other medium of power trans- 
mission. 

8. The smaller cost of maintaining the cables, as com- 
pared with piping, on shifting floors in roadways, &c. 

B. That the methods described were sufficient to 
obviate all objections to the use of electric motors in 
coal mining, whether by excluding inflammable gases or 
by constructions which would allow of their safe com- 
bustion. 

C. That the experiments, trials, and practical work, 
extending over four years, showed that : 

1, Electrical pumps might be used with advantage and 
economy for mine draining. 

2. Electrical coal cutters could replace hand labour, 
with saving in cost and increased production of coal. 

3. Electrical drilling machines were available in place of 
machinery worked by hand or compressed air. 








__ LAUNCHES AND TRIAL TRIPS. 

On February 9th, there was successfully launched from 
the yard of Messrs. Workman, Clark, and Co., Limited, 
a steel screw steamer named Ramore Head, built to 
order of the Ulster Steamship Compny, Limited, Messrs. 
G. Heyn and Sons, managers. The dimensions of the 
vessel are: Length between perpendiculars, 401 ft. 9 in.; 
breadth, moulded, 44 ft. 6 in.; depth, to Lioyd’s floors, 
29 ft. 4in.; about 4000 tons gross register, and carrying 
capacity of about 6500 tons. The vessel is built on the 
cellular double-bottom principle, having capacity for 
about 850 tons water ballast, with large trimming tank 
aft, fitted for cargo. The engines are by Messrs. J. and 
f w, and are 
of the triple-expansion type with cylinders 264 in., 44 in., 
and 72 in. in diameter, and 4 ft. 3 in. stroke, to indicate 
about 2250 horse-power, with 170 lb. working pressure ; 
steel shafting and manganese-bronze propeller. Steam is 
supplied from two large multitubular double-ended steel 

oilers, with six furnaces in each, and fitted with com- 
bined evaporator and feed-water heater, with internal 
boiler heaters and circulators, zinc receivers, and air and 
oil extractors. The Ramore Head is the largest Irish- 
owned and built steamship. The Ulster Steamship Com- 
pany now own a fleet of nine high-class cargo steamers, 
of which eight have been built in Belfast. 





The second-class cruiser Apollo was launched at Chat- 
ham Dockyard on Tuesday, February 10th. She is a 
sister ship to the Andromache, built at the same yard, 
and sho have been launched last September, but 
delays have been caused through the non-delivery of the 
machinery. As she.is of a class intended to protect our 
commerce she will be powerfully engined. With forced 
draught she is — tosteam at the rate of 20 knots, 
and under natural draught 18 knots will be obtained. Her 
armament will consist of two 6-in. breechloading central 
pivot guns, six oe 4.7-in. central pivot guns, and 
also one 3-pounder Hotchkiss, and four 5-barrel Norden- 
felts. In addition there are four tubes for the discharge 
of torpedoes. The Apollo was laid down on the 27th of 
May, 1889, and is now in such an advanced state that it 
will be but a short time before she is ready for sea. 





There was launched by Messrs. Harland and Wolff, 
Belfast, on the 11th instant, another addition to the 
already long list of steamers which this eminent firm 
have built for the White Star Line. The Nomadic, as 
this vessel is called, is the first of two steamers now in 
course of construction, and will be followed by the Tauric. 
which is expected to be launched about the middle of 
March. The dimensions of these vessels are: Length, 
460 ft.; breadth, 49 ft.; depth, 35 ft.; their register 
tonnage will be about 5750 tons respectively, and like 
their greater predecessors, the Teutonic and Majestic, 
they will be propelled by twin screws. The satisfactory 
experience gained in the Cufic and Runic, which durin 
the time they have been “a in the trade have land 
19,097 cattle safely and only lost 121, or 4%;ths of 1 per 
cent. (all losses being due to sickness, none being due to 
stress of weather), has been availed of in the present 
instance, and both these steamers are being specially 
built with a view to the carriage of cargo and cattle; 
the utmost care has been bestowed in the arrangement of 


| fittings and ventilation, and in the cattlemen’s quarters, 


and it is hoped that good as the record of the White Star 
steamers now is in respect of the safe carriage of cattle it 
may be equalled and even surpassed when the Nomadic 
and Tauric get fairly to work. 
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ZIPPMANN AND FURTHMANN’S RAILWAY 
CARRIAGE LOCK. 

TuE railway carriage lock devised by Messrs. Zipp- 
mann and Furthmann, of Diisseldorf, is of that type 
which is automatically shot when the door is slammed. 
The handle need not be touched in closing the door, 
and is only necessary for opening it. The mechanism 
is exceedingly simple. The bolt B is constantly pressed 
outwards by a coiled spring, but can be withdrawn at 
pleasure by the handle, which is itself provided with 
an independent spring to prevent it partaking of the 
movement of the bolt when the latter is operated auto- 
matically. The projecting end of the bolt is bifurcated, 
as shown in the engraving, and in the space between 
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the two limbs there is placed a cam A pivotted to the 
frame of the lock and projecting beyond the frame. 
When the door is slammed this cam strikes against 
the plate fixed on the carriage, and in rotating on its 
ivot C forces back the bolt, both the cam and the 
lt retiring within the lock frame. As soon as the 
bolt is completely opposite the slot in the plate on the 
carriage frame the spring forces it out, the cam being 
carried with it by the pin D. It is impossible for the 
bolt to jam in any position. These locks are being 
introduced into this country by Mr. J. H. Ostermann, 
Leadenhall-buildings, Gracechurch-street, London. 





THE BONWICK SYPHON STOPPER. 
Tue annexed engraving illustrates a new stopper 
which has been introduced for aérated water bottles. 
Unlike previous stoppers having the same object, it 
does not necessitate the entire contents of the bottle 
being drawn off the first time it is opened. On the 





contrary, when the required amount has been drawn 
into the glass, the remainder is securely sealed, and 
can be put away for future consumption, it may be a 
week or a month hence. It will thus be seen that 
the new stopper converts every soda water bottle into 
a ** syphon ”—hence its name. 

The stopper consists of a glass plug and an india- 





rubber ring. The ring or washer seats ina deep groove 
round the plug, while its outer circumference rests in 
a groove in the bottleneck. One end of the glass plug 
is chamfered away, so as not to obstruct the passage 
of liquid too much, while at the other end there is a 
cross-gate cutting through the groove. In the normal 
condition of affairs the rubber ring makes an air-tight 
joint both with the plug and the bottle neck. When 
there is pressure in the bottle this joint is tightened, 
the plug and washer being forced outwards, and the 
surfaces in contact being pressed into intimate union. 
To break the joint and draw off a part of the contents 
of the bottle, the plug is pressed inwards, opening a 
passage at each side to the eross-gate under the rubber 
ring, and through the passage the liquid escapes very 
readily under the pressure of the carbonic acid it 
contains. On relaxing the pressure on the plug the 
joint is again made, and the flow stopped. 

A thirsty man in a railway carriage, with a two 
hours’ run before him, would contrive to open the 
stopper by his finger, but under ordinary circumstances 
it is necessary to have an appliance for the purpose. 
The simplest form is a light skeleton frame with a 
central projection. The frame is laid on the top of a 
tumbler, and the stopper of the inverted bottle is 
pressed on to it, the contents running into the glass. 
Another form isa clip which surrounds the bottle neck 
and carries a lever having a projection which can be 
made to bear on the stopper. Bottles with these 
stoppers can be filled at any type of machine, and 
never become contaminated inside with dirt. They 
will form a welcome substitute for the expensive 
syphon. The patents are in the hands of the Bonwick 
Patent Syphon Stopper Syndicate, Limited, 33, Alder- 
manbury, London, E.C. 





THE EXCEL GRINDING MILL. 

On the present page we give an illustration of 
Breakell’s patent grinding mill, which we lately saw 
in operation at the works of the manufacturers, 
Messrs. W. B. Leachman and Co., of Excel Works, 
Great Wilson-street, Leeds. It will be seen that the 
back cover has been removed in order to show the 
working parts. A revolving disc is fitted with four 
beaters, the attachment between the disc and beaters 
being by stiff steel springs as shown. The beaters 
are of hardened cast steel and the inner face of the 
mill, over which they pass, is also composed of har- 
dened cast steel. This face is put on in segments and 
is renewable. In both the face and the beaters there 
are grooved recesses as shown, the contour being such 
that the slope of the sides does not correspond ; thus 





a steep inclination in the face groove is met by a 
flatter slope in the beater groove. This is done to 
ne the grooves becoming clogged by the material 

ing operated upon. The method in which the mill 
is operated will be apparent from the illustration, in 
which the driving pulley and feeding hopper are 
shown. At the lower part of the back plate there is a 
wirework, which acts as a screen or sieve through 
which the powdered material falls. The mill is espe- 
cially designed for reducing gold quartz, copper, tin, 
antimony, and other ores, Portland cement, phos- 
phorus, emery, ochre, coal, and other non-fibrous 
material, The mill is suitable for either dry or wet 
process. During a recent visit to Messrs. Leachman 
and Co.’s works we saw a quantity of furnace clinker 
reduced to powder in what appeared a very short 
space of time. Other substances are also ground both 
dry and wet with equal satisfactory results. The 
advantages claimed by the makers are that the mill is 





self-contained, requiring no foundation, and is com- 
plete in itself without auxiliary separating or sifting 
machinery. The power required to operate it is also 
said to be less than with other systems, and there is 
claimed an economy in prime cost. Lightness is 
another advantage that it is said to possess, a feature 
that will be appreciated in many situations such a 
machine is likely tooccupy. We understand that the 
mill we saw in operation is guaranteed to grind from 
10 cwt. to 30 cwt. per hour, according to the material 
and fineness required, with an expenditure of about 
four horse-power. The total weight is 22 cwt., the 
heaviest piece being 5 cwt., and the space occupied 
is 2 ft. 6 in. by 3 ft. 3 in. 








INDUSTRIAL NOTES. 

Tue air is full of rumours of labour movements, 
some of which ~~ have a far-reaching influence in 
the near future, The great Scottish strike of railway 
men is scarcely over, when the scene is changed to 
Cardiff, where only recently there was a struggle of 
enormous proportions, though fortunately it was short 
in its duration. The tug of war seems destined to 
be between the Shipping Federation and the men 
of the Sailors and Firemen’s Union, but the latter 
union appears also to have at its back the support of 
the coal tippers or coal whippers, of the dockers, and 
to some extent of the stevedores, though the latter 
have been hesitating somewhat of late. Other unions 
will probably be drawn into the struggle if it be pro- 
longed ; in any case help is expected from the trade 
unions generally, should it be needed. It seems that 
the Seamen and Firemen’s Union have been pre- 
paring for the fight for some time. A levy of 10s. per 
member has been voted, which will, it is said, realise 
from 33,000/. to 35,000/., besides any surplus in hand 
at the end of the financial year. The dockers are not 
so well fortified, as their resources only amount to 
about 3d. per member, while the Gasworkers’ Union 
scarcely commands so much as 3d. per member. But 
of course these also can resort to levies if need be. With 
such resources, and the anticipated help of other trade 
unions, the men seem determined to try their strength 
with the Shipping Federation, representing a capital 
of 81,000,000/. sterling. 

The strained relations which for some time have 
subsisted between the Sailors and Firemen’s Union 
and the wre Federation, have arisen over the 
employment of non-union crews. The unionists demand 
that none but union men shall be shipped ; the members 
of the Shipowners’ Union or Federation say that they 
care not whether the men belong to the union or not, 
but that they will ship such men as they think proper. 
Their action, however, it must be admitted, goes 
beyond this. The federation has instituted a shipping 
register by means of which any sailoror fireman may, 
by the payment of 1s. as a registration fee, stand the 
first chance of selection as one of the crew. From this 
register the shipowners endeavour to man their vessels 
with crews of non-union men. In order to avert the 
common danger of the employment of non-union men, 
in preference to union men, the Seamen and Firemen’s 
Union entered into an alliance with the Dockers’ Union 
to boycott all vessels which shipped federationists, 
instead of unionist crews. In accordance with the 
agreement the Glen Alder, an Aberdeen steamship, 
was blocked, while the Caledonian, in order to get 
away, had to ship a union crew. The tippers having 
abandoned their work, and having refused to resume 
work until the federationists were dismissed, the Bute 
Docks Company threatened to prosecute them for 
leaving their work without notice. The men took no 
heed of this threat, as they were acting under orders 
from head-quarters, The tippers and cranemen were 
the first to strike ; then followed the ballast heavers, 
but these, afterwards, under authority, resumed work, 

It appears that the parties to the dispute met in con- 
ference in order to see if the struggle could be averted, 
but as the definite issue is whether the unions or the 
federation shall be master of the situation as regards 
the shipment of crews, no understanding of a satisfac- 
tory character could be arrived at. The Bute Dock 
authorities decided that none of the strikers should be 
reinstated, in which the Marquis of Bute concurred. 
The number of those on strike soon extended until 
some 3000 men were idle, besides others who, though 
not connected with the strike, were thrown idle in con- 
sequence, 


The Federation of the Engineering and Shipbuilding 
Trades of the United Kingdom, called into existence 
by the Employers’ Federation, have formulated their 
constitution and settled their rules. Thirteen of the 
principal unions have intimated that they cannot join 
until their rules are revised. This federation repre- 
sents the skilled trades, and is not in any way mixed 
up with the other federation started in London a few 
months ago ; nor is it likely to be dragged into the 
dispute at Cardiff, unless some definite action be taken 
to involve the engineering and shipbuilding trades. 





The troubles at the docks continue in many forms. 
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The P. and O. Company have begun to feel some of 
the difficulties of unloading, and some arrangement 
will have to be come to quickly, or vessels will be 
blocked. The Rome was only unloaded after a threat 
to take her to Southampton. At Tilbury matters have 
long been in an unsettled state. The dockers refuse 
to do stevedores’ work, and they expect the latter to 
refuse to do the dockers’ work. 

The federation men seem to be giving as much if not 
more trouble than the union men. What was prac- 
tically a strike took place on the s.s. Tower Hill, 
delaying the vessel. 


The monthly report of the Ironfounders for February 
indicates a distinct falling off in this branch of trade, 
even as compared with last month, as the following 
figures show: The state of trade is described as very 
good, good, and to slack and dull in 107 places, em- 
ploying 13,775 men; last month the figures were 113 
places employing 14,564 men. From very slack and 
very dull to very bad the number of places have in- 
creased from three last month, employing 257 men, to 
ten this month employing 1056 men. There is also an 
appreciable increase on the funds of 248, of whom 
there are 185 men more on donation than in the pre- 
vious report. The total on donation was 587, last 
month 402, on sick benefit 473, last month 424; there 
was an increase in all other cases — superannua- 
tion. The report says that during the last month 
trade has been suffering a slight relapse. Some of 
this is put down to the weather, the condition of the 
iron market is quoted as another reason for slackening 
off. The report, however, speaks hopefully of trade 
prospects generally, especially if the weather con- 
tinues open and favourable to out-door employments, 
The members continue to increase, the total now being 
14,833, while the cash balance has attained to 48,7361. ; 
besides which 250/. voted to the Australian strike 
fund is to be returned. The trade is wonderfully free 
from trade disputes, only one member being on strike 
out of the total number. The society has resolved, by 
a majority of over 5370, to elect the delegates to the 
annual Trades Congress direct, instead of by the 
council as heretofore. With respect to the eight 
hours, one of the best informed of the secretaries 
writes that the time spent in discussing it is wasted, 
as the difficulties in attaining it are so real and 
tangible, while its advantages are so speculative and 
problematical, that for moulders the question is not 
within the range of practical social reform. 





The report of the Steam Enginemakers states that 
chere is no serious change in the engineering branches 
of trade, but if anything trade is not so pressing, and 
the number of unemployed has slightly increased. But 
the total out of work is only 66, being an increase of 
six inthe month, The falling off is in the stationary 
engine department, and patternmakers are not so 
busy. But in the marine shops full activity prevails, 
notwithstanding the fact that so many steamers are 
being laid up. At the Woolwich Arsenal some of the 
men are being paid off at intervals, the reductions 
taking place so quietly as not to arouse much alarm. 
But reductions must come after the long spurt of 
activity, for the money voted is being rapidly spent. 
The reports from branches are by no means dis- 
couraging as regards the state of trade, though the 
demand does not appear to be quite so pressing as 
it was a few months since, Still there is a hopeful 
tone in most of the reports, which seem to show that 
there is no need for acute anxiety for some time to 
come. The society is free from serious trade disputes 
in all districts, 





The February report of the Associated Blacksmiths 
shows a decrease of members of 32, and 132 members 
out of work. Yet in no place is the state of trade 
described as bad, dull being the only word to indicate 
where it is less active than before. The trade was 
affected by the railway strike in Scotland, so that the 
unemployed were increased from that cause. The 
society voted 1000/. to the railway men to carry on 
their struggle. The members have no dispute of their 
own on hand, but two of them are involved in the nut 
and boltmakers’ strike at Springburn, where the men 
are resisting a 15 per cent. reduction in wages Where 
reductions are attempted the men have a right to 
resist by the rules, but for an ac\vance in wages the 
consent of the union must be obtained. 





The state of trade in the engineering branches of 
industry throughout Lancashire shows little variation, 
except that in some towns there is a flatness, and 
some slackening off in activity. But even in these it 
is thought to be temporary, due to the weather, the 
condition of the iron market, and the Scottish strike. 
Generally, the engineering industries are satisfactory, 
activity being well maintained in most departments, 
especially as regards machinists, machine toolmakers, 
engine builders, and boilermakers ; most firms have a 
fair amount of work on hand, and orders are coming 
forward to keep the works going for some time to come. 
In the iron trade, however, there is a slackness, with 





little indication of immediate improvement. No 
labour troubles however disturb the relationships of 
employers and employed, nor does there appear to be 
any indication of disputes. A few suspensions have 
taken place in consequence of stock-taking during 
the past few weeks, but these have been merely tem- 
porary. 


In the Sheffield and Rotherham district work in all 
the heavier branches is still good, but the price of 
fuel is having a disturbing influence. The cutlery 
trades are reported to be quiet. In some other branches 
there are indications of recovery. It is thought that 
American exports will increase as the stocks are being 
worked off which had accumulated prior to the passing 
of the M‘Kinley Act. There is apparently an indis- 
position to enter upon any serious labour disputes on 
both sides, in view of the uncertainty as to orders and 
prices in the near future. 





The blast furnacemen’s strike in Scotland continues, 
and it shows no visible signs of asettlement. It wasover- 
shadowed for a time by the strike of the railway men, 
but attention is again directed to the dispute. Notices 
have been served, it appears, upon the men to quit 
their cottages, and some think that this move is taken 
to induce the men to reconsider their position. The 
strike has lasted over four months, the cost being to 
the union nearly 600/. per week. A feeling is gaining 
ground that some steps ought to be taken to terminate 
the strike. The fact is that the drain on the society’s 
funds is being felt very acutely, and it is felt that the 
time has come to end it. 





The Eight Hours Bill for everybody has at length 
been issued. It is introduced by Mr. Cuninghame 
Graham, and is backed by Mr. Randall, Mr. Abraham 
(miner), Mr. Conybeare, and Dr. Clarke, No labour 
member’s name is on the back of the Bill except 
that of Mr. M. Abraham. Mr. Fenwick, secretary of 
the Parliamentary Committee, refused to take charge 
of it, or have anything to do with it. The measure is 
unique in its simplicity, brevity, and thoroughness. 
The whole Bill consists of five short sections, and con- 
tains only thirty lines, including the preamble. The 
draughtsman evidently believed that short, sharp, and 
decisive was the best form in which to attempt a 
great social revolution. The chief provision is 
as follows: ‘On and after the first day of January, 
1892, no person shall work or cause or suffer 
any other person to work on sea or land in any capacity 
under any contract or agreement, or articles for hire of 
labour, or for personal service on sea or land (exceptin 
case of accident), for more than eight hours in any one 
day of twenty-four hours, or for more than forty-eight 
hours in any week.” For sententiousness this section 
is worthy of Lord Bacon, and for thoroughness of 
Murat or Robespierre. For disobeying the law, all 
offences, penalties, and fines are shifted on to the 
employer, while che worker is to go scot-free. The 
minimum penalty is 10/., the maximum 100/. All 
prosecutions, recovery of fines and costs, are to be 
under the Summary Jurisdiction Acts, under which 
also all orders are to be made. The agitation now 
will probably be for the Bill, the whole Bill, and 
nothing but the Bill, until at least the next general 
election is over. It is not strongly backed and some 
familiar names are absent from it; but this will be 
put down to prejudice, or want of sympathy with 
shorter hours. 





The pending dispute in the Cleveland district be- 
tween the mineowners and the ironstone miners has 
evoked some lively meetings, the ballot of the men 
being carried out with great enthusiasm. It is said 
that trade shows signs of revival, and itis hoped that 
a strike will be averted. The men offered to consent 
to 24 per cent. reduction, but the masters asked 124 
per cent., so that the difference is very considerable. 


The Midland Iron and Steel Wages Board had a 
quiet meeting on the last occasion, The difference 
in prices was so inconsiderable that the rates remain 
unaltered until the first Saturday in April next. The 
only proposal made was that the dates should be 
ane from the last Saturday in the month to the 
first Saturday, as being more convenient; this was 
agreed to. 





Leeds is threatened with another gas strike. Some 
of the old hands had notices to leave, The union took 
the matter up. It is alleged that the notices were 
given in retaliation for the action of the men on a 
previous occasion. The union has communicated with 
the chairman of the Gas Committee before taking 
action, but if no settlement be arrived at a strike is 
threatened. There is some anxiety in Leeds as to the 
—" of an acute dispute ; it might, however, be 
averted. 





The South Wales miners have had their wages 
advanced 24 per cent. under the sliding scale arrange- 
ment, a rise which has lessened the complaints recently 





heard against this mode of settling labour disputes, 
The miners’ wages in this district are now 55 per cent, 
above the standard of 1879. 

In Northumberland the coalowners have intimated 
to the officers of the Miners’ Union a reduction of 1} 
per cent. in consequence of the decrease in the price of 
coal of 3d. perton. The men are not now exactly 
under the sliding scale, but as weg went up with the 
price of coal the mineowners think that the rates 
should go down. The wages are now 50 per cent. 
above the standard. Doubtless the matter will be 
amicably settled. 

The strike at Silksworth continues, and notices of 
eviction have been extensively served. Both sides 
— an attitude of defiance. But a new prospect 

as opened out; the men sought an interview with the 
noble lord to whom the colliery belongs. His lordship 
isat Belfast, but signified that he would receive a de- 

utation if the men would meet him there. Accord- 
ingly a deputation was despatched to negotiate a 
settlement. 

Some minor disputes in Yorkshire have been settled 
amicably by the agents of the men and the several 
managers of the mines where they existed. But 
there are several disputes pending; in some cases 
notices have been given in; in others the proposal to 
do so has been sanctioned. 

At Craighead, Scotland, in the Blantyre district, 
some 300 men came out on strike against a reduction 
in wages. In many of the mining districts there was 
sore distress in consequence of the railway strike, no 
work being carried on. The men had no allowance 
from their union because it was not their own strike. 
In some cases the men were out five or six weeks, 
Some of the ironstone mines are now stopped in con- 
sequence of the blast furnacemen’s strike in Scotland. 





THE PROGRESS OF THE ART OF MINING. 


Introductory Lecture to the Mining Students of the 
Royal College of Science.* 

GENTLEMEN,—In taking my place for the first time as 
your professor, a crowd of recollections come into my 
mind. My memory carries me back a third of acentury, 
and I see myself sitting under Hofmann, Huxley, Percy, 
Ramsay, Smyth, Stokes, and Willis, little dreaming that 
I should ever be honoured by succeeding to the chair of 
mining. I feel it an honour, indeed a very great honour, 
to have been chosen to carry on the good work of my 
venerated teacher, Sir Warington Smyth, who gave me 
my first lessons in the art which will form the subject of 
my course of lectures. But the sentiment of pride is 
mingled with feelings of the deepest regret, for I know 
that I can no longer look upon the face of my old friend, 
no longer hear his cheery voice, no longer indulge in 
those familiar chats about mines at home and abroad, and 
so gather some of the rich fruits of his ripe experience. 
Sir Warington Smyth was well qualified for the post he 
filled for nearly forty years. Scientific blood ran strong 
in his veins, and he was blest with a good constitution 
and a strong frame capable of supporting great fatigue. 
Indeed, his physical powers were envied by men very 
much hisjuniors. An anecdote related to me not long 
ago will tell you how much he impressed miners. One of 
the mines which he had to inspect was divided into two 
parts, each approaching 400 yards in depth, and his usual 
course was to devote two days to his task. Upon one 
occasion he had climbed up by the ladders from the first 
part of the mine, and the agent, his companion, was con- 
gratulating himself that he would soon enjoy a well- 
earned rest when Sir Warington (then Mr.) Smyth pro- 
posed that they should descend again and do the second 
part. The agent, a much younger man, was ashamed to 
confess that he, accustomed to the treadmill work of 
ladder-climbing every day of his life, felt much too tired 
to proceed, and regretfully acceded to the proposition ; 
but, as he himself told me, he never forgot the rea of 
the double journey. 

Sir Warington’s mental powers were equally marked ; 
he had a great capacity for work, as well as the power 
of doing it at odd times and in odd places, which is not 

ranted to all, The monuments of his labours which he 

as left behind make us regret that the exigencies of his 
official appointments prevented him from writing more. 
His book on “Coal Mining” is in the hands of every 
student of the subject, and the Report of the Royal Com- 
mission upon Accidents in Mines is a proof of the un- 
grudging manner in which he toiled for the public weal. 

ut of 217 meetings of the Commission in London and 
the different colliery districts, Sir Warington missed 
only four. 

Calm in demeanour, not carried away by clamour, but 
possessing a judicial mind ready to sift and weigh the 
evidence brought before him, he was eminently fitted to 
act as chairman of the Commission, and his practical 
experience of the subjects dealt with, naturally gave him 
much influence ema J his colleagues. I can testify from 
my own knowledge that he was universally beloved and 
revered by mine agents, who enjoyed his visits to their 
mines as an opportunity of exchanging ideas with a 
master of their art. 

ThoughI have mixed a good deal with persons who were 
meeting him in business or general intercourse, I never on 
any occasion heard an unkind word said or bitter thought 
expressed against him. This is what can be asserted of few 
public men, and happy is he who when quitting this world 


* Delivered at the Royal College of Science, London, 
January 19, 1891, a C. Le Neve Foster, Professor of 
Mining and one of Her Majesty’s Inspectors of Mines. 
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leaves behind him such a record of kind-heartedness as 
Sir Warington Smyth, to whom I own myself very deeply 
indebted, and whose memory I shall always cherish as 
that of a benefactor. 

When seeking for a subject for an introductory address, 
it occurred to me that the most suitable would be a review 
of the progress of the art of mining since the establish- 
ment of the School of Mines in 1851; but when I came to 
think the matter over, I found that full justice could not 
be done to the theme without the resources of a better 
library than I possess in the country, and the expenditure 
of more time than remained at my disposal. I was loth, 
however, to give up an idea which seemed so appropriate 
for the occasion ; and I have therefore gather 
some facts which I think may interest you as students, and 
with which it is desirable that you should be acquainted, 
at the same time pleading as an excuse for their incom- 
pleteness the reasons I have just given. 

I propose to pass in review very rapidly: (1) The 
changes that have taken place in the production of mine- 
rals in various parts of the globe during the last forty 
years ; (2) the principal technical improvements ; (3) the 
amelioration in the lot of the miner; (4) the foundation 
of our mining societies ; (5) the future of mining; and 
lastly, some of the problems which the mining engineer 
should endeavour to solve. 

Europe—United Kingdom.—According to the old pro- 
spectus of the School of Mines, the mineral produce of the 

nited Kingdom represented an annual value of 28 mil- 
lions sterling in 1851; in 1889 it was over 73 millions. 
The principal difference in Great Britain’s mineral output 
is the enormous increase in the production of coal. The 
wroduction has gone up from 64,661,401 tons in 1854 
tthe first year for which I have statistics)* to 176,916,724 
tons in 1889.+ The following Table gives the figures for 
the four divisions of the United Kingdom: 


1854, 1889, 


England 47,421,651 129,387,934 
Ireland. 148,750 103,201 
Scotland _., 7,448,000 23,217,163 
Wales 9,643,000 24,208,426 

Total 64,661,401 176,916,724 


The county of Durhamt produces more than 30 million 
tons perannum, and Yorkshire about 22 million tons, con- 
sequently the output of these two counties alone now 
exceeds that of the whole of England in 1854. The yield 
of Scotland is more than three times as great, that of 
England nearly three times as great, and that of Wales 
more than twice as great as it was 36 years ago. 

The quantity of ironstone from the Coal Measures is 
diminishing and nowamounts to only 24 million tons (1889). 
This diminution is more than compensated by the increase 
in the output of the Cleveland district, the main seam of 
which was only beginning to be worked on an extensive 
scale about the year 1850; of late years it has yielded the 
large amount of 5or6 million tonsannually. The irregular 
deposits in the Carboniferous Limestone of the Whitehaven 
and Furness Abbey districts have responded to the call 
that has been made upon them for hematite, and in 1889 
furnished 2,615,880 tons against 579,924 tons in 1854. 

Since 1873, the first year for which I have any figures, 
the Scotch raisings of oil shale, which is distilled for the 
production of various kinds of oil and other products, have 
increased from 524,095 tons to 1,986,990 tons. 

In the case of copper the decrease at once attracts our 
attention. Great Britain is no longer a copper-producing 
country of any note. A production of 9310 tons of ore 
and precipitate worth 29,6977. can be ignored by the real 
copper countries, such as Spain and the United States. 
In lead ore again the falling off is very marked, from 
90,553 tons in 1854 to 48,465 tons in 1889. Cornwall, 
which in 1854 had an out-turn of 7460 tons of lead ore, can 
no longer boast of a single lead mine, a fact which has 
been prominently brought to my mind when I have been 
asked lately by foreigners for letters of introduction to 
Cornish lead mines. The accidental discovery of salt near 
Middlesbrough, after a long period of inactivity, has 
been bringing forth good fruit for some years, and 1890 
marks the first working of salt at Fleetwood, in Lanca- 
shire. Tin holds its own in spite of the difficulties 
with which the Cornishman has to contend in the 
shape of increased depth and the horrible legacy of 
crooked shafts left him by his forefathers. The threatened 
man lives long, and this seems to be the case with 
Cornwall. From time to time thereis a scare; the Cor- 
nish man is told that he will have to go to the wall, 
because the world is going to be swamped with tin 
from the Malay peninsula, the islands of Banca or 
Billiton, Australia, or lastly from Dakota. But the 
pluck of the Cornishman does not desert him ; a few of 
the poorest mines are shut up for a time, and he pays 
calls on the well-tried ones, confident that he will not S 
beaten in the end altogether. 

I must not dwell too long upon Cornwall, for other- 
wise I shall not have space for a few general remarks 
about Europe. 

Nearly everywhere we notice an increased production 
of fossil fuel. This is very markedly the case in the 
north of France. The two departments of the Nord and 
the Pas-de-Calais now produce more than one-half of all 
the coal of France. The output of the former has risen 
from 1,030,000 tons in 1851 to 4,217,795 in 1887, whilst in 
the latter the increase is more marked, being from 





* Memoirs of the Geological Survey of Great Britain, 
Mining Records, Mineral Statistics of the United 
oo of Great Britain and Ireland for 1853 and 1854. 
By Robert Hunt, F.R.S., page 78. 

t Mineral Statistics of the United Kingdom for the 
Year 1889, page 5. 

} Ibid., page 17. 
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42,000 tons to 7,119,663 tons, the coal having been 
followed under its thick covering of chalk and other 
rocks of the Cretaceous period. The total production of 
France in 1888* was 22,952,000 tons of coal, and in 1853 
only 5,938,000 tons. 

In the case of iron we have to note the development 
which has been made in working the great bed of oolitic 
iron ore which extends from Nancy past Metz and Die- 
denhofen into Luxemburg. Much of it was lost in 
France, when the Germans annexed Lorraine after the 
Franco-Prussian war, but the French are making good 
use of the part they retain, for it furnishes more than 
—™ of the total 2,285,648 tons of iron ore raised in 

6. 

According to Bergrath Wandesleben,t of Metz, some 
100 blast furnaces in France, Germany, and Luxemburg 
are dependent upon this bed, locally known as ‘‘ Minette,” 
for their supplies of ore, and in 1888 they produced 
23 millions of tons of pig iron, or 40 per cent. of the total 
production of Germany, Luxemburg, and France. The 
amount of ore still available in German Lorraine is esti- 
mated at 2100 millions of tons, or enough to maintain the 
present rate of production for 750 years. 

Belgium.—In the ten years 1841 to 1850, Belgium was 
producing coal at the rate of about 3 million tons annually, 
now the output is about 20 millions.§ 

Germany has progressed rapidly in its coal, lead, 
copper, and salt mines in the period which we have under 
review. In 1852 the kingdom of Prussia|| gave only 
4,899,771 tons of coal, and in 1888 over 59 million tons, 
a more than tenfold increase. 

The mines of cupriferous shale at and near Mansfeld 
date back from the end of the twelfth century ; but even 
as late as the year 1862 the output was only 61,971 tons; 
it has increased with rapidity, and in 1888 was no Jess 
than 469,716 tons ; having increased nearly eight-fold in 
twenty-six years. 

At the great lead mine at Mechernich, in Rhenish 
Prussia, the progress is similar. In 1849 the yield of ore 
from the plumbiferous sandstone was 1000 tons, whilst in 
1889 it had risen to 36,474 tons. 

The value of the famous potash salts of Stassfurt was 
unknown forty years ago; in 1852 shafts were sunk 
through the beds of potash and magnesian salts to the 
rock salt, which was worked for a short time ; the mis- 
take was soon corrected, and the potash salts became the 
main object of the mining. 

In Austria and Hungary the same story of progress 


may be told, and the petroleum of Galicia bids fair to | had 


become an important item in the mineral resources of the 
empire ; following the Carpathians to the south-east, we 
come to Roumania, with its rich salt mines and oil wells. 

In Greece the re-working of the Laurium mines and the 
heaps of slag and mine refuse has afforded much profit. 

Russia.—Russia is becoming a coal mining country, but 
here the development of the enormous resources of petro- 
leum seems to me the chief mining event which I have to 
chronicle. Known and made use of from very early times 
naphtha did not begin to be largely worked till 1879.** 
The manutacture of kerosene had begun in 1858 ; but at 
first the progress was very slow. In 1863 the quantity of 
naphtha raised was only 5400 tons, in 1872 it was 23,800 
tons, and in 1889,++ 3,306,000 tons. It had been discovered 
that the oil could be got by bore-holes instead of wells, 
and the records of the huge spouting springs are astound- 
ing. The centre of the oil industry oocupies an area of 
only 43 square miles. 

Spain.—In Spain again it is not some new discovery 
that has astonished the mining world, but the growth, 
and the very rapid and sudden growth, in the output of 
old and well-known deposits of iron and copper. The 
iron of the north of Spain was so renowned that the steel 
produced from it had become proverbial in the famous 

‘ Bilboa blade” several centuries ago; but the extensive 
working of the ore dates back only from the time when 
the Bessemer process created a demand for hematite. As 
lately even as 1863 the Bilbao mines, or rather quarries, 
were producing less than 100,000 tons of ore annually, 
in the fiscal years 1887-88 more than 3? million tons.¢{ In 
1871 our total imports of iron ore were only 324,034 tons. 
From Spain alone we received 3,627,646 tons in 1889, just 
nine-tenths of our total imports of 4,031,265 tons, exclu- 
sive of the iron from pyrites. : 

The great deposits of bes ar fl pyrites in the 

rovince of Huelva were worked in Roman, if not in pre- 
sae times; nevertheless the output continued small 
until recent years, when British enterprise completely 
changed the aspect of affairs. Spain in 1888 produced 
3,202,4168§ tons of copper ore, of which by far the greater 
part came from the province of Huelva. 





* Paul Habets, ‘‘Les Accidents dans les Mines et 
VExposition Générale Allemande pour la Protection 
contre les Accidents (Berlin, 1889).” Revue Universelle 
des Mines, 3° série, t. 1x. et xi., 34° année, 1890. 

+ Statistique de UV Industrie Minérale de la France pour 
VAnnée 1886, p. 44. Paris, 1838. ee 

t+ Wandesleben, ‘‘Das Vorkommen der oolithischen 
Eisenerze (Minette), in Lothringen, Luxemburg und dem 
éstlichen Frankreich.” Der iv. Allgemeine Deutsche 
Bergmannstag in Halle (Saale). Festbericht, p. 317. 

§ Paul Habets, Op. cit., p. 12. 

|| Ibid., p. 18. 

{| Mining Journal, vol. lix., 1890, p. 532. . 

** «The Oil Wells of Baku.” By IF’. Vasilieff. Proc. 
Inst. C.E., vol. lxxxiii., p. 405. 

tt Report for the year 1889 on the Trade of the Consular 
District of Batoum. Foreign Office. Diplomatic and 
Consular Report, No. 677. London, 1890, page 7. 

tt Comisién ejecutiva de Estadistica Minera. Datos 
estadisticos correspondientes al afio economico de 1887-88 
y alos ajios naturales de 1887 y 1888, Madrid, 1890, p. 7. 

§§ Ibid., p. 353. 





The output of lead ore reached in 1888 to the high figure 
— tons, or ten times the production of the British 

sles. 

Asia.—In Asia we have to note the working of coal on 
a large scale in the north of China, the resumption, after 
along period of idleness, of gold mining in India, and 
the proof that it can, in some cases, be made profitable, 
Coal mining in India is not unimportant, for the yield 
of the British Provinces was nearly 2 million tons in 1889, 

Tin mining, or rather the working of alluvial deposits 
has flourished in the islands of Banca and Billiton an 
on the Malay peninsula. 

Borneo has not taken that place in the mining world 
which it appears to merit. 

Plumbago mining in Ceylon has progressed. What the 
output was in 1850 [do not know; but ten years before 
that date it was only 50 tons per annum. In 1888 it was 
11,163 tons, and in some years it has been as high as 
13,950 tons. 

In the future we may obtain valuable results from the 
ruby mines of Burmah and its petroleum deposits. 

Africa.—‘*‘ Ex Afric& semper aliquid novi.” This was 
the saying centuries ago and it still holds good. It need 
hardly be said that I refer to the diamond fields. For 
sixteen years after the foundation of our School, the 
wealth lying concealed in what now constitutes the 
Kimberley district, was unsuspected ; and even in 1867 it 
was a lucky chance that revealed it. 

The story* is perhaps known to many present ; but as 
it has affected in no slight degree the progress of an entire 
continent, it will bear yo toe repeated. A trader named 
John O’Reilly, who was resting his oxen at a farm, 
happened to notice a special stone wr, lot of prett; 
pebbles from the Orange River upon the boer’s table. e 
asked the boer for it, and was told he could have it, as it 
belonged to a Bushman boy. The stone proved upon 
examination to be a true diamond worth 500/. For two 
years, however, the search for diamonds was not suc- 
cessful, or but little successful ; at last in 1869 came the 
finding of the ‘Star of South Africa,” and soon there 
was a rush to the district. 

The banks of the Vaal River were found to be diamond 
bearing, and in 1870 the dry diggings, in contradistinction 
to the wet river diggings, were first made known. But 
even then any one who had predicted thestate of things 
which now exists, would have been regarded as a visionary 
ora madman. The diggers themselves had no faith in the 
continuance of the deposits in depth, and geologists, who 
no precedents to go by, were quite as much at a loss 
as the colonists. These did what was best in such a case, 
they followed the diamonds as long as any were to be 
found, and it is a matter of congratulation, not only for 
the miners, but also for the world at large, that there are 
no signs of the deposits giving out in depth. I say advi- 
sedly for the world at large, and especially for the miner. 
I regard the discovery of the diamond deposits as the 
starting point of the prosperity of British Africa. Before 
the diamonds were well known, the average Englishman 
looked upon the Cape of Good Hope as a country which 

eet: pom inferior sherry, and he troubled his head very 
ittle about it. Now all this is changed. Diamonds have 
brought the possessions into notice, large fortunes have 
been made, and part of the money thus earned has been 
devoted to the exploration of fresh regions, apparently 
with the best results. 

One advantage to the mining world is that the posses- 
sion of ample means has enabled the great De Beer’s Com- 
pany, the proud owners of mines which, perhaps, exceed 
in value any other of our colonial mineral undertakings, 
to issue to their shareholders a report which may well 
studied as a model by other mining companies. It con- 
tains a full technical account of the mode of occurrence of 
the diamonds and of the method of working the deposits, 
and with ample explanatory drawings. If other com- 
panies would but follow this good example the art of 
mining would derive an immense benefit, and I should be 
glad if the directors of mines would ask their managers 
to furnish such details, If a mine manager has nothing 
to be ashamed of, he should not take exception to such a 
request. Objection on the part of a manager to give 
these details would suggest to my mind that he feared the 
criticisms of competent engineers. It was justly said in 
an article that f read in The Engineering and Mining 
Journalt some time ago that : ‘“ Secrecy in official manage- 
ment with regard to the receipts and expenditures of other 
people’s money, almost always begets extravagance, and 
generally ends in dishonesty.” ay 

The “aliquid novi,” which so truly applies in the case 
of diamond deposits of a kind hitherto unknown to 
science, is also borne out in the curious beds of auriferous 
conglomerate, which have made Johannesburg so famous. 
This discovery is of the most recent date, for no work of 
importance was done till 1887 ; but even in that year the 
yield of the Witwatersrand goldfield was 22,121 oz. ; it 
rose in 1889 to 380,358 oz. Probably, in last year, in spite 
of the depression, it was nearly 500,000 oz. he value of 
the gold produced from May, 1887, to the end of June, 
1890, was 3,323,240/. 


(Zo be continued.) 





DratnaGE OF DurBan.—The Town Council of Durban 
contemplates an outlay of 100,000. or thereabouts for the 
prosecution of an extersive drainage scheme with sea 
delivery. 

* Official Handbook of the Colonial and Indian Exhi- 
bition, Cape of Good Hope. T. Reunert, ‘* Diamond 
Mining at the Cape,” History, Productions, and Re- 
sources of the Cape of Good Hope. Cape Town, 1886, 


page 178. 
t Vol. xliii., 1887, page 379, 
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RED-HOT FURNACE CROWN 
EXPERIMENTS.* 
(Continued from page 146.) 

Fs MIM SFARRANGEMENTS FOR EXPERIMENTS. 

{ Selection"of sSite.—The first step to be taken was to 
select a site for the experiments. It was desirable to 
conduct them at or near to some engineering workshop for 
convenience in making the necessary preparations, but at 
the same time it was not desirable to conduct them in 
close proximity to a number of dwelling-houses. It was 
not easy to meet with a spot which precisely fulfilled 
these conditions ; but on the whole, a piece of open ground 
on the premises of the late Mr. Joseph Clayton, Preston, 
and adjoining his boiler-shop, appeared the most suitable, 
and therefore Mr. Clayton was requested to allow the 
experiments to be conducted at his works, which he was 
good enough to consent to do. 

Description of the Boiler and Fittings.—The boiler 
selected was of the ordinary Lancashire type, with plain 
furnace tubes, lap-jointed and single-rivetted, and not 
strengthened with flanged seams or encircling rings. It 
was thought this would give a fuller test than if a boiler 
of the modern and improved type of construction were 
adopted, in which the furnace tubes are welded at the 
longitudinal joints and strengthened circumferentially 
with flanged seams or other similar means. The boiler 
measured 27 ft. 9 in. in length, 7 ft. in diameter in the 
shell, and 3 ft. in the furnace tubes. The thickness of 
the plates was ,% in. in the shell, .% in. in the ends, and 
yx in. in the furnace tubes, he material was iron 
throughout. The ends, both back and front, were 
strengthened with four gussets above the furnace tubes, 
while there were two at the front end and one at the back 
end below. The firegrates measured 6 ft. in length by 
3 ft. in width, thus giving 18 square feet of grate surface 
in each furnace. The boiler was set inthe usual way on 
two longitudinal side walls, the flames, after leaving the 
internal flue tubes, passing under the boiler, and then, 
lastly, along the sides. 

he following is a list of the fittings and mountings 
with which the boiler was equipped: Two feed valves, 
24 in. in diameter, both of them fixed to the front end of 
the boiler, one at the right-hand side, the other at the 
left, the centre of the inlet in each case being 6 in. above 
the level of the furnace crowns. To each of these valves 
was fixed inside the boiler a horizontal perforated feed 
dispersion pipe. Asa rule, in ordinary practice, these 
dispersion pipes are straight, and in the M.S.U.A. 
standard boiler they run along on one side, and within 
about 5 in. of the shell. Sometimes they are in three 
lengths of 5 ft. each, the first two lengths, counting 
from the front end of the boiler, being blind, and the 
third perforated. In this case the dispersion pipe was 
in two lengths of 6 ft. 6 in. each, the first length being 
blind, and the second perforated on one side with 38 holes 
set in a row. Although it isthe ordinary practice to 
introduce the feed in this way at one side of the boiler, 
and behind the fire-bridge, it was thought well in these 
experiments to try the effect of injecting the feed 
directly upon the furnace crowns immediately over the 
fire, in order to render the experiment as trying and 
severe as possible. With this view, therefore, alternative 
dispersion pipes were arranged so as to run for a length 
of 3 ft. 9 in. along the centre of the furnace crown and in 
front of the fire-brid The underside of each of these 
pipes was perfora with 32 holes set in a row. The 
precise arrangement of these dispersion pipes and the way 
in which the jets played on the furnace crowns will be seen 
on reference to Figs. 1, 2, 3, and 4. The pipes were varied 
in different experiments, and it may be of convenience, 
in referring to them subsequently, to call the straight one 
running along the side of the boiler and discharging 
behind the fire-bridge, the ‘‘ordinary” dispersion pipe, 
and the one running along the centre line of the furnace 
crown and discharging directly upon it in front of the 
fire-bridge, the Rasiieaiel ” dispersion pipe. As 
there were two feed valves, the water could be showered 
either upon the left-hand furnace or the right-hand fur- 


. nace as desired, or upon both at the same time. 


Two glass water gauges fixed to the sides of the shell 
at the front end, one on the right-hand side and the other 
on the left. These gauges were fixed at different levels, 
the bottom of the right-hand glass being 2 in. below the 
level of the furnace crowns, and the top of the left-hand 
glass 2 in. above. Each glass was 18 in. long, so that the 
right-hand glass would give a range of 16 in. above the 
level of the furnace crowns, and the left-hand glass of 
16 in. below it, and thus to within 2 in. of the level of the 
firebars. One brass blow-out tap, 24 in. in diameter, of 
compound gland construction. One 7-in. dial pressure 
gauge, by Schaeffer and Budenberg, ranging to 150 lb., 
and fitted with a tell-tale finger fixed to the front end of 
the boiler. Two safety valves ; one of external pendulous 
dead weight construction, 3 in. in diameter ; the other of 
the ordinary box lever type, 4in. in. diameter. The 
furnace mouthpieces, as well as the fredoors, were light, 
so that in the event of a collapse, and their being shot 
forward, they — be less destructive, and therefore 
the cast-iron mouthpieces and doors with which the boiler 
was originally equipped were exchanged for others of 
wrought iron. There were two dampers, one to each side 
flue. Added to the above, there were special fittings for 
the conduct of the experiments. There were three gauge 
rods attached to the crown of each furnace tube and 
carried up through the shell, passing through stuffing- 
boxes secured thereto. The first of these was situated 
about 4ft. from the front end, the second 6 ft. 9 in., 
and the third 12ft. These gauge rods were of iron, 





* Re rt by Mr. Lavington E, Fletcher to the members 
of the Executive Committee of the Manchester Steam 
Users’ Association. 





#in. in, diameter, and turned up true. They were Chimney.—The chimney to which the boiler was con- 
tapped into the furnace crowns and further secured with | nected, and which had no other flue running into it, was 


internal and external nuts. The object of these gauge 
rods was to show the vertical movements of the furnace 


about 72 ft. high above the ground level, while the 
thoroughfare at the top measured 3 ft. 9 in, square, giving 
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tubes. Also there were two test taps fixed to the front 
end plate of the boiler for ascertaining the temperature 
of the water at different levels, as hereinafter explained. 
The general arrangements of the boiler and its connec- 
yoda be better understood by a reference to Figs. 5, 
6, and 7, 
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an area of 14 square feet. The main flue between the 
boiler and the chimney measured 4 ft. in height by 2 ft. in 
width, the crown being semicircular, thus giving an area 
of 7.57 square feet. It will be seen that the size of the 
chimney and flue was ample for this boiler. A 

U-shaped tube was connected to the chimney about 
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4 ft. 6 in. above the ground level, so that the intensity of | it, and therefore it was necessary to take every precaution | possible. With this view the following arrangements 
the draught could be measured in inches of water. to prevent any mischief ensuing to persons outside the | were made : 

._ Protective Measures : Barricades.—Although the yard | works in the event of a collapse, while it was also desir-| 1. A stout barricade was fixed about 12ft. in front of 
in which the experiments were made was of good size, | able to protect the observers so that they might conduct| the boiler. The barricade measured 12ft. in width by 
yet there were public thoroughfares within reach around | their operations in a place of safety, as far as that was|7 ft. in height. It was faced with 3-in. deals framed 
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to - couple of vertical posts and backed with earth- 
work. 

2. As the rush of steam and water sometimes takes a 
backward direction when a collapse occurs, it was thought 
desirable to guard against an eruption from the back of 
the boiler as well as from the front. With this view the 
top of the brickwork at the back was covered with a 
sheeting of 3-in. deals and then loaded with pig iron. 
Added to this, a timber barricade was erected imme- 
diately behind the boiler setting, consisting of two vertical 
posts and a sheeting of 3-in. deals, the whole being banked 
up with earthwork. 

8. For the protection of the observers, a wooden hut 
made of 3-in. deals was erected on one side of the boiler, 
at . penne of 33 ft., as an observatory. See Figs. 5, 6, 
and 7. 

Connections between Boiler and Observatory.—To enable 
the observers to operate on the boiler while under cover, 
the following arrangements were made :—There was fixed 
in the observatory a supplementary glass water gauge, 
as well as a supplementary dial pressure gauge, fitted with 
a tell-tale finger for recording the highest pressure reached. 
Also the feed pipes and blow-out pipes were carried 
through the observatory and fitted with suitable stop- 
valves, while cords were connected to the safety valves. 
Added to this there were six graduated scales fitted with 
index fingers, connected by means of wire cords to the 
gauge rods already described as attached to the furnace 
crowns, so that the index fingers were in direct communi- 
cation with the furnaces, By these means the observers 
could watch the behaviour of the furnace crowns and see 
how they hogged and fiattened as they were heated and 
cooled ; they could ascertain the level of the water in 
the boiler as well as the pressure of steam as it rose and 
fell, and could inject the feed or lower the water and lay 
bare the furnace crowns at pleasure, while, in addition, 
they could ease the safety valves, blow off the steam, and 
reduce the pressure without leaving the observatory. For 
arrangement of gauges in observatory see Fig. 8. 

Feed Pump.—The water was injected by means of a 
feed pump having a ram 5 in, in diameter and a stroke of 
12 in., though the stroke was modified in some experiments 
as explained hereafter. This pump threw upwards of 
5 cubic feet per minute, which is equal to the evaporation 
of three or four 7 ft. Lancashire boilers under ordinary 
circumstances, It was thought well to have the pump of 
this capacity in order that the conditions of the experi- 
ment might be similar to those which would arise in 
practice, supposing one boiler in arange of three or four 
to become short of water and then to have the feed supply 
of the entire range turned into it. The pump was Lops 
in constant work, and the delivery pipe was fitted with a 
relief valve, so that when the feed valve was closed the 
pump returned the water into the measuring tank. By 
this arrangement, directly the feed valve was opened, the 
water was injected into the boiler. 

Measurement of Feed Water.—It was thought desirable 
to be able to ascertain the amount of water showered upon 
the furnace crowns when red-hot, and to do this a mea- 
suring tank was fixed near to theobservatory. The tank, 
which was of cast-iron, measured 4 ft. 6 in. in width, b 
4 ft. in breadth, and 6 ft. in depth. It was supplied with 
water from the town’s main, the supply being regulated 
by hand by means of a stop-valve. To measure the amount 
of water drawn off for charging the boiler, a glass water 
gauge, extending from the top of the tank to the bottom, 
was fixed to the side, and this was graduated in inches. 
The size of the tank was such that each inch in depth 
equalled 14 cubic feet in capacity. 

Observers.—The observers engaged in the trials were 
Mr. Lavington E. Fletcher, chief engineer; Mr. George 
Higenbottam, chief engineer’s assistant; Mr. Richard 
Thompson, senior inspector ; and Mr. W. H. Fowler, to 
whom was allotted the task of superintending the fixing 
of the apparatus, compiling the notes of the various 
observers, and assisting in preparing the report. A pro- 
gramme was drawn out in preparation for each trial, and 
to each observer was allotted a special post, so as to pre- 
vent confusion. In taking the observations, the hour and 
minute at which they were taken were recorded in every 
case, so that they could all be reduced to one standard as 
regards time, and it could be seen on subsequent reference 
how far the various results were contemporaneous, and 
how far they affected one another. Mr. John Rams- 
bottom, C.E., was present at one trial ; Mr. Thomson, of 
the firm of Messrs. Crace-Walvert and Thomson, analytical 
chemists, at another ; Mr. Thomas J. Richards, engineer- 
surveyor to the Board of Trade, at a third; and Mr. 
Charles Clayton at them all. 


Bruaviour OF BortER WHEN Ratsine STEAM. 

As the boiler was laid down for experimental purposes, 
it was thought it would be well to take advantage of the 
opportunity to investigate other questions besides those 
raised with regard to the effect of turning on the feed 
water when the furnace crowns were red-hot, and, there- 
fore, a preliminary trial was made to ascertain the effect 
of the fire on the water with regard to its rate of heatin, 
at the surface as compared with that at the bottom, an 
also to ascertain the effect of the fire upon the boiler in 

producing movements both in the shell and furnace tubes. 
‘or ascertaining the temperature of the water at the sur- 
face, as well as at the bottom of the boiler, two test taps 
were fixed to the front end plate, one about 6 in. above 
the level of the furnace crowns, and the other about 3 in. 
above the bottom of the shell, each tap being fitted with 
an internal pipe extending into the boiler for a distance of 
about 12 ft. For measuring the vertical movements in 
the shell, three wooden cross-bearers were fixed a little 
above the crown; one at the front end, another near to 
the middle, and the third at the back end, the cross- 

ieces being carried on stout uprights quite free of the 

rickwork setting, so as not to be affected by any move- 





TABLE SHOWING HoacGIne oF FuRNACE TUBES 


WHEN GETTING UP STEAM FROM CoLD WATER. 





Left Furnace Tube. 








Right Furnace Tube. 














| 1st Gauge, | 2nd Gauge, 3rd Gauge, 1st Gauge, | 2nd Gauge, | 3rd Gauge, 
Time of | ,4 ft 6 in. 7ft. | 12 ft. Time of 4ft.lin. | 6ft. 9in. | 12 ft. 

Chaitin. | from Front.| from Front. from Front.| Op servation. from Front.) from Front. | from Front. 

\Rise in z'y in. |Rise in ,y in. Rise in yin. Rise in zy in. Rise in #y in. Rise in jy in 

2.20 p.m ... fires lighted. |fires lighted. fires lighted. | 2.20 p.m. ... {fires lighted. fires lighted. fires lighted. 
2.26 ,, we 2 3 3 2.97 4, : 2 3 3 
Bon 59 4 3 4 2.33 5, 3 2 3 
Se 6 cg 8 2.38 ,, 4 6 5 
2.42 ,, 9 11 12 2.43 ,, 9 12 13 
2.46 > 10 11 14 2.47 ,, 10 14 15 
2.52 ,, 11 13 15 2.53 ,, 10 14 16 
me. ss 11 13 16 os a 11 15 18 
BD 45 10 12 17 Oe a 11 15 19 
3.10 ,, 10 12 17 Tue 65 10 14 18 
BED 55 9 12 AZ SAG 55 10 14 18 
7 ee 8 at 17 3.23, 10 13 16 
3.27 4; 6 8 12 oan +5 if 9 12 
338 5. 4 6 10 -- .. 6 8 11 
3.38 ,, a 6 9 3.40 ,, 6 8 10 
3.45 ,, a 5 8 3.46 ,, 6 a 9 
3.50 }) 4 5 8 3.51; 5 6 9 
3.56} 3 4 8 3.87 |, 5 6 8 























| 
| 
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ment therein. These afforded fixed datum lines from 
which the required measurements could be taken. For 
measuring any elongation that occurred in the shell, a 
long wooden trammel, extending its entire length with 
the exception of about 3 in. at each end, was laid on the 
top of the brickwork setting, the pointer at one end being 
inserted in a small centre punch hole, while the pointer 
at the other end was used as a scribe, the surface of the 
boiler being chalked. In measuring the vertical move- 


ments of the furnace tubes, advantage was taken of the | 


three gauge rods already described on page 146 ante, which 


were attached to the crown of each tube and carried up | 


through the shell, passing through stuffing boxes secure 
thereto. In preparation for this preliminary experiment 
the boiler fires, which had been kept slowly burning for 
four days in order to dry the brickwork flues, were allowed 
to die out on the evening of the preceding day, and the 
dampers left full open all night. 

At 2.20 p.m. on the day of the experiment the fires 
were solilaed, the dampers being full open, and the 
water level 10 in. above the furnace crowns, 

The draught in the chimney during this experiment 
was noted from time to time, and found to reach jx in. 
after the fires had been burning about an hour. The 
temperature of the gases at the bottom of the chimney 
was taken by means of one of Casartelli’s pyrometers 
inserted through the crown of the main flue at the base 
of the chimney. The maximum temperature recorded 
during the course of the experiment was 410 deg. F. The 
temperature of the water in the boiler, both at the 
bottom and at the surface, was taken every few minutes, 
the observations of the temperature at the bottom being 
continued after the temperature at the surface had risen 
beyond 212 deg. F. and pressure had begun to accumulate. 
The gradual rise of the steam pressure was also noted. 
On lighting the fires at 2.20 p.m. the temperature of the 
water at the bottom was 78 deg. F., and at the top, 
83 deg. F. At 3.5 p.m., 45 minutes after the fires were 
lighted, there was a pressure of 7 1b. of steam above the 
atmosphere, while the temperature of the water at the 
bottom had only risen to 89 deg. F. At 3.28 p.m., 68 


Table showing Temperature of Water in Boiler at Different 
Levels when Getting up Steam from Cold Water.* 

















Temperature of Water in 
Boiler. 
Time of : Pressure in 
Observation.) ~~ ——s——tC<CS~S~S Boiler. 
At At [psgoronca | 
Bottom. |Surface. wee Is 

p.m. deg. F.| deg. F.| deg. 
bo 8 553 5 Fires lighted. 
2.35 80 89 9 Olb. 
2.50 83 | 128 45 0, 
3.5 89 233 144 pe 
3.20 97 267 170 25 ,, 
3.25 102 290 188 43 ,, 
3.27 103 | 296 193 48 ;, 
3.28 103 | 298 195 BO 4, 
3.30 104 | 298 | 194 50, 
3.35 105 298 193 50 ,, 
3.39 110 299 189 OL 
3.45 113 300 187 52 ,; 
3.58 117 294 177 re 








minutes after commencing the experiment, the steam 
pressure was 501b., while the temperature of the water 
at the bottom was only 103 deg. F. In order to watch 
further the rate at which the temperature of the water 
at the bottom of the boiler rose, the fires were maintained 
and the steam kept up to 501b., the pressure at which 
the safety valves commenced to blow, for about 30 
minutes Cae, The rise, however, took place very 


* The temperatures in the Table above 212 deg. were 
arrived at by calculation from the pressure of the steam. 
See Table, in D. Clark’s Mechanical Engineers’ 
Manual, calculated from the investigations of Regnault. 





|slowly, the last observation at 3.58 p.m.—1 hour 38 
| minutes after the fires were lighted, and 30 minutes after 
| the steam had reached the blowing-off point of 50 lb.— 
|showing a temperature of 117 deg. F., only, although 
that at the top, equivalent to the pressure of steam at 
that time, which was 47 lb., would be 294 deg. F., so 
that the difference between the temperature at the top 
of the water in the boiler and that at the bottom was as 

much as 177 deg. F. 

The Table in the preceding column gives a record of 
the observations that were taken. 

_It was thought that it would be desirable to make a 
similar series of observations of other boilers, working 
, under the ordinary conditions of every day-practice. The 
result of these will be found in the appendix to this 
report. 

Observations of the various even for detecting the 
movement of the boiler shell and flue tubes were taken at 
frequent intervals throughout the experiment, and con- 
tinued for about half an hour after the pressure of the 
steam had reached the blowing-off point, viz., 50 lb. 

These observations showed that the shell elongated 
Zin., but that its vertical movements were slight, and 
certainly somewhat less than might have been expected. 

The Table at the head of the column shows the hogging 
of the furnace tubes. 

It will be seen from the Table that at a distance of 

12 ft. from the front, or at about mid-length of the furnace 
| — the maximum hogging was upwards of 4 in. in both 
| tubes. 
| This will show the importance of allowing sufficient 
space between the bottom of the gusset stays and the 
/crown of the furnace tube, in Lancashire and Cornish 
| boilers, so that the end plate at that part may be elastic, 
| and be able, as it were, to breathe in and out as the fur- 
| nace may require. Otherwise, grooving in the neighbour- 
| hood of the furnace mouth, at which a hinging action 
| takes place, and straining generally, is likely to occur. 
| This hogging also shows the inexpediency of tying the 
| furnace tubes to the shell at about the middle of their 
length with a view to supporting them. The support is 
unnecessary ; the tie is objectionable. 
| The movements of thefurnaces will bemoreclearly under- 
| stood on reference’to the diagrams given on Figs. 9, 10, and 
/11. The upper portion of the diagrams, which illustrates 
| the behaviour of the furnace crowns between the times 
| 2.20 p.m. and 3.56 p.m., shows the hogging when steam was 
| being got up from cold water. The lower portion of 
| the diagram, which illustrates the behaviour of the fur- 
nace crowns from 4.55 p.m. to 5.28 p.m., will be referred 
to hereafter. ; 

These preliminary observations regarding the behaviour 
| of the boiler when steam was being got up having been 
/made, the experiments for ascertaining the effect of 
showering cold water on to the red-hot furnace crowns 
were at once proceeded with. 

(To be continued.) 








|, Sourn Arrican Rartwars.—Through communication 
| has been established to Vryburg. 





CaTaLocurs.—Messrs. Walter Newbold and Co., Lon- 
don and Birmingham, send a nicely printed and hand- 
somely bound volume of 256 pages giving a complete list 
of their productions, with notes regarding design, dimen- 
| sions, efficiency and cost, and such information as will be 
| serviceable to prospective purchasers of launches, machine 
‘or hand tools, boilers, engines, pumps, cranes of any 

kind, pulleys, blocks, weighing machines, belts, or any 
appliance requisite for mechanical engineering. | Appended 
to the book are some engineers’ tables of weight which 
may be of service. We have from Messrs. Richard More- 
land and Son, engineers, 3, Old-street, Aldersgate, E.C., 
a catalogue regarding constructional work in steel, and 
| wrought and cast iron. With each section of a girder is 
‘given atable as to safe equally distributed loads in tons 
|For clear spans in feet. ‘here are given also sectional 
| drawings of several roofs actually constructed. 
\ 
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OCompirzp By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE AOTS 1888—1888. 
Tie enh f Gen aes ie Seinen Drawings {s stated 
in each case after the price ; none are mentioned, the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics, 
Cc 6 See Say Se Siatees 2 SS, Caelior b 
neery-Lane, E.C., eT Ee enclosing 
amount  / shee and postage, eddrensed to H. ER LACK, Esq. 
The date of the advertisement of the acceptance of a complete 
ei, in each case, given after the abstract, unless 
fatent has been sealed, when the date of sealing is given. 
oo may at any time within two months from the date of 
Seana ts Sains Ope ose ee 
give notice opposition to of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


947. E. C. Urry, London. Compound Steam En- 
gines. (6d. 1 Fig.) January 18, 1890.—A is a single-acting 
high-pressure cylinder, and B a double-acting cylinder. The area 
of the low-pressure piston b and the capacity of the cylinder B is 
reduced upon the side a by means of a hollow trunk ¢, which is 
attached to the piston, and passes through a stuffing-box in the 
front cover of the cylinder. The high and low-pressure pistons 
are connected bya rod. Steam is admitted to the single-acting high- 
pressure cylinder from the pipe S by the valve V, the other side of 
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the piston being always open to the condenser by means of a pipe C. 
By the movement of the valve V when the piston has completed 
its stroke, the exhaust from the acting side of A is admitted by 
means of a pipe E and valve V1 to the side a of the cylinder B, 
producing an intermediate expansive effect. By the movement of 
the valves V! and V1! the exhaust from @ is admitted through the 
orifices 0, ol, which are joined to the other side of the piston. The 
return movement of V!1 allows that side of B to be opened to the 
condenser through ¢ and C, or to the atmosphere. (Accepted 
January 7, 1891). 


3186. J. Proctor, Burnley, Lancs. Mechanical 
Stokers for Steam Boiler Furnaces. (8d. 7 Figs.) 
February 28, 1890.—This invention relates to mechanical stokers 
for furnaces wherein the coal is pushed on to the moving firebars. 
Below the open bottom of the coal hopper b and within the mouth 
of the flue a is mounted a slab c of fireclay inclosed between two 
metal plates d anddl, The lower plate d! is hung from the upper 
plate d, and can be adjusted thereto so as to grip the slab ¢ by a 
set screw e. The metal plates d, d! are curved to follow the form 


Fig.2. 




















of the crown of the furnace. The slab is mounted on rollers f, and 
moves to and fro beneath the supply of fuel in the direction of the 
firebars g, and as the coal rests upon the carrier it is carried for- 
ward whilst the coal above falls to fill up the space of that which 
is carried forward ; on the return movement, the weight of the 
coal behind prevents that which has been so carried forward from 
returning, and as the carrier recedes this coal will fall over the 
oN and will be deposited upon the fire. (Accepted January 7, 


16,152. G. den, Cardiff. Piston for Steam. 
(6d. 3 Figs.) October 11, 1890.—In a piston according to this 
invention a packing ring ais flanged outwardly at top and bottom 
so that when in place in the cylinder of an engine the flanges only 
of the pkg ring bear against the cylinder (the body of the ring 
being kept off by the flanges), the packing ring being free to move 





axially between the junk ring ¢ and the flange d of the piston. 
Steam passes between the packing ring and the ring c or flange d 
to the back of the packing ring and through an aperture or aper- 
oe in the body of the packing ring, to the periphery of the 
atter, so that the steam pressure acts both inwardly and out- 
wardly on the packing ring, the area internally of which is in 
excess of the area externally, (Accepted January 7, 1891). 


3525. W. A. G. Schonheyder, London, Sight 
Feed Lubricators for Steam Engines. (8d. 11 Fags.) 

arch 5, 1890.—This invention consists in the combination with 
the oil chamber A, nozzle K, glass tube K!, e C, valve D, 
= tube E, of es J and N formed in the body of the cham- 
ps A, of which J establishes a communication between the 

amber A and the nozzle K, while N establishes a communica- 





tion between the top of the gtass tube K! and a passage leading 
to the part to be lubricated, a condensing chamber G carried by 
an extension F above the oil chamber A, into which the steam 
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tube E passes, and an annular passage H surrounding the tube E 





leading from the bottom of the d g G to near 
the bottom of the oil chamber A. (Accepted January 7, 1891). 
ELECTRICAL APPARATUS. 


20,652. J. W. Edmundson and M. Clarke, Gates- 
head-on-Tyne. Incandescence Electric Lamps. [6d. 
3 Figs.j December 23, 1889.—The carbon filament 1 is connected 
at its ends by a deposit of carbon or electrotyping to supports 
2, 2 of nickel, which are electrically connected to platinum wires 
3, 3 that are fused into the glass of the lamp bulb 4, and project 
outside the receiver to form the ordinary loops 5 for connection 
with the lamp leads. The glass stems 6 are each made tubular 


(20652) 





at 7 so as to loosely fit the upper end of the corresponding nickel 
support 2 and support the same laterally. In Fig. 2 the nickel 
supports are connected to nickel wires 34, 3¢ that pass through 
the glass stems 6. In Fig. 3 the carbon filament is connected to 
supports 2, 2 of nickel wire that are in turn connected to supports 
2a, 2a of iron wire which are electrically connected to the wires 
3, 3 fused through the glass of the receiver. (Accepted December 
24, 1890). 

3732. J. Hopkinson, London. Electro-Locomo- 
tives. (6d. 3 Figs.) March 8, 1890.—The armatures B, with 
their commutators, are keyed on to the running axles b. The 
magnets C, C are arranged with four poles c,c, and are placed 
horizontally so as to admit armatures of maximum diameter. A 
set of magnets constitutes a rigid system, being connected 
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by brackets D of non-magnetic material, carrying bearings d 
through which the axle passes. The weight of the magnets and 
their adjuncts may be carried from the foot-plate by springs, 
and a link e, to which the magnets are hinged in the arrange- 
ment for a single axle or by springs at either end in the arrange- 
ment for a pair of axles. The springs are carried on centred 
carrying rods d2, (Accepted January 7, 1891). 

18,491. R. Kennedy, Kilmarnock. Dynamo-Elec- 
tric Machines. (8d. 5 Figs.}] November 17, 1890.—The field 
magnet coils are each connected to a section of the magneto 
armature winding by connecting wires H, H; the field magnet is 
keyed on to the shaft b, on to which is also keyed the magneto 
armature ; the circular frame D binds the armature of the dy- 
namo A in place. The steel field magnets N, S are of plates 
laid together to form semicircular poles embracing the armature 
a atone end and being joined magnetically by an iron yoke of 











circular shape to fit the circle of the steel pits these plates are 
bound by iron bolts g, g and plates h, h with wood packing pieces 
M, M. The fixed dynamo armature A, with twelve generating 
coils Al, is bound into the frame D. The field-magnet F, with 
twelve radial poles N, 8, moves freely inside. The exciting coils 
B are each connected to a section on the magneto poles SN, S N 
all round, the reversal of the exciting currents on the line R, K 
produces alternately two S poles and two N poles, but the poles 


‘are maintained of the same polarity during their rotation from 





R to K and K to R, so that they act inductively on the fixed coils 
rw alternating currents therein. (Accepted January 
, 1891). 
GUNS, &c. 

187. J. Voilin, Paris. Magazine or Repeating 
Fire-Arms. (8d. 13 Figs.) January 4, 1890.—To fire a succes- 
sion of shots the lever R is pulled back by its knob 8S, thereby 
causing the snug c¢ to raise the plate O into the dotted position 
Fig. 2, the projection e on which plate follows its movement and 
allows the cartridges to rise under the action of the springs J and 
M into the position shown in dotted lines in Fig. 1. The upper- 
most cartridge is then placed with its flange seized by the head of 
the block and is pushed forward during the closing of the arm. 
The upper cartridge is introduced automatically into the firing 
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chamber. A fixed projection g co-operates with the movable 
rojection e to keep the uppermost front cartridge from interfer- 
ing with the backward movement of the empty cartridge case 
which then comes against an ejector k and is thrown from the 
breech-box. During the backward movement of the breech 
mechanism C the second cartridge takes the place of the first and 
is in position ready to enter the firing chamber. To recharge 
the arm the knob of a rod 2 is operated to disengage a hook m 
which frees the bottom  - F of the magazine, which falls 
together with the charger Z. (Accepted January 7, 1891). 


483. O. W. Bergman, Gothenburg, Sweden. Breech- 
Loading Small Arms and Machine Guns. [8d. 22 Figs.) 
January 10, 1890.—For working the gun by hand the spring catch 
W must be turned so as to engage the pin I with the slide V, and 
thus connect the handle U with the mechanism. One end of the 
feed belt Q is then into the opening below the cover P, and 
the first cartridge is "ey against the thread at one end of the 
worm R. By turning the handle U the breech-pieceC and the barrel 
will be drawn back and will cause the block A to turn, the block 
in its movement drawing back the carrier B by means of its cam 
groove a3 cocking the hammer and withdrawing the firing pin. 
The worm R will be caused to revolve by the rod T acting upon 
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the leverS. By the continued turning of the handle the cartridge 
is brought by the worm into loading position, a shoulder 
impinging against the lower arm of the lever M, and thereby 
causing the lower part of the flange of the cartridge to be de- 
pressed into the way of the carrier. The extreme rearward posi- 
tion of the mechanism is attained by a half-revolution of the 
handle U; by continuing the movement of the handle or by moving 
it back, the mechanism will move forward and the trigger-rod O 
can be pushed forward, whereby the trigger L will release the 
hammer E which will strike the firing pin D. To enable the gun 
to work by the recoil due to the explosion of the cartridges the 
pin I must be withdrawn from the slide V. (Accepted January 7, 
1891). 


2835. J. Vavasseur, London. Mounting Guns. 
[lld. 8 Figs.] February 21, 1890.—According to this invention 
a circular vertically swivelling block A fits within an opening 
formed through an armour wall or ship’s side F, and has a slot 
formed through and across it in which lies a gun cradle O, the 
trunnions, C! of which are in a plane passing through the axis o 
the block so that the block fills the opening in the wall or ~~ side, 
and the end of the cradle fills the opening through the block or 














nearly so. A sight bar K is carried by the cradle, and pro- 
truding through a smallsight port or ports K4 so that the back 
sigh may be within or close to the sighting port, when the gun 
is at right angles to the wall or ship’s side. The gun is capable of 
~~ endwise in the cradle, two cylinders I, I being placed one 
on either side below the gun to absorb recoil, and aspring casing J 
for running the gun outis capable of being placed centrally 
between them abovethe gun. (Accepted December 24, 1890). 


15,474. J. J. E. H. Pa Springfield, [lino 
U.S.A. Disappearing Gun. ‘Carriages. (8d. 6 Poe 
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September 30, 1890.—The a; tus for effecting the mov t 

of the gun consists of a cylinder provided with a piston 2, through 
which the pressure of the gases within the chamber is transmitted 
to the gun, which is mounted upon supports permitting or con- 
trolling the movement. Communicating with the interior of the 
cylinder 1 is a combustion chamber 3, within which slow-burning 
powder is introduced and consumed. The cylinder 1 is pivotally 
supported upon the frame B, its lower end being formed with a 


Figt 








transverse trunnion pin 4 adapted to be inserted in a bearing 5 in 
the lower ember b of the framework. The piston 2 is provided 
with a pistod-rod 6, whose upper end is connected to the movable 
n through a crosshead 7 pivotted in the forward linksC. For 
imiting the outward movement of the piston flanges are detach- 
ably secured to the end of the cylinder 1. The combustion 
chamber 3 communicates through a port with the cylinder 1, the 
port being controlled on the side towards the cylinder 1 by a valve 
18 opening inwards, The removable valve support 14 is seated 
within the cylinder1. (Accepted December 24, 1890). 


RAILWAY APPLIANCES. 


12,143. J. B. Prosser and §. Tengen. Doncaster, 
Yorks. Remo Water from the Pi of Pneu- 
matic Brakes, (8d. 4 Figs.) August 2, 1890.—Leak: of 
water from the ejector K passes by the pipe A into the chamber C 
(Fig. 2) and through the cock F into the chamber E, where it is 
detained by the valve I, which, owing to the vacuum, remains 
closed. This is the position of the parts with the vacuum existing in 
the train pipe and the brakes off. When the vacuum in the train pipe 
is destroyed and the vacuum pea Roperates the arm on the cock 
plug G through the action of the parts M, N, O, P, and Q, turns the 
cock plug G from the position shown in Fig. 2 to the position shown 
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in Fig. 3, with the result that communication between the chambers 
C and E is cut off and communication between the chamber E 
and the atmosphere is established through the 8 F2, G2, 
and F1 (Fig. 3). The effect of this is that the valve I opens, and 
-~ water tained in the chamber E is free to escape past the 
valve and through the orifices J1, When the vacuum cylinder R 
returns to its normal condition, the arm is returned and the 
cock plug G again assumes the position shown in Fig. 2, cutting 
off the communication between chamber E and the atmosphere, 
and re-establishing the communication between chambers C and 
KE. The vacuum again closes the valve I, and any water in the 
chamber C passes into chamber E. (Accepted January 7, 1891). 


17,263. J.P. Orr, Pittsburg, Pa., U.S.A. Crossings 
for Cable Railways. (8d. 5 Figs.) October 28, 1890.—When 
a car travelling on the track B approaches the crossing, the grip 
of the car acts on the lever N, turning the shaft L so as to move 
the track sections I, I!, I2, and I8, anc make the rails B! and B? 
continuous. As the grip advances, the lever O is raised, and by 
its rod Ol and pulley O2 raises the cable D, which on account of 
a under the pulleys F and F!, raises the latter and also the 
rame G supporting the other pulleys E and E!, over which the 
cable C passes, so that the latter is also raised, but the two cables 
are prevented from coming into contact. When the grip nears 
the end of the lever O, it disengages the same by the grip swing- 
ing to the left on entering the curved part of the grip slot, and 
thus permitting the cables C and D and their frame G to drop 
down. The grip next acts on the lever Q, throwing the weight Q* 
forward and downward, and causing the raising of the cable D, 
&c., sc as to allow the grip to swing in and grasp the cable D, 
when the grip leaves the curved part and passes into the 
straight part of the grip slot. The grip next raises the lever R 
which, by its rod L6 acting on the arm L*, turns the shaft L back- 





and J%, are turned in the opposite direction so as to move the 
rail sections I, 1, and I*, back into their normal position, whereby 
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the rails A' and A? are made continuous. A car coming from 
the main track A finds the cables C and D in their proper posi- 
tion. (Accepted December 31, 1890). 
19,649. F. Seen, eek. Joint and Bear- 
for Railway (6d. 3 Figs.) December 2, 1890.— 
The heads a, a of the rails are supported by the inclined fish- 
lates b at the joint. The pressure on the fishplates is received 
y the spikes c and the abutments which are connected by a 
plate. In the middle of this plate is fixed the stud g. The 


























cramps ¢é are inserted, through holes in the fishplates, into 
cavities in the sleeper, and take hold of the fishplate and of the 
plate with the upper and lower ends respectively. These cramps 
serve to prevent displacements of the fishplates by shocks. The 
stud g serves to prevent the displacement of the rails in longi- 
tudinal direction. (Accepted Jamuary 7, 1891), 


MISCELLANEOUS. 

2774. J.Imray, London. 5 Seaineiet BoaBodes paterts 
de Sucre de Saint Louis, Marseilles.) Centrifugal Machines. 
(8d. 2 Figs.] February 20, 1890.—A centrifugal machine, ac- 
cording to this invention, has for its filtering surface a vertically 
travelling web J, against the inner face of which are projected 
the matter to be treated, and also, if necessary, cleansing liquid 
and vapour, and from the outer face of which the solid portion of 
the matter treated is projected into an outer casing, whilst 





























between the faces the strained out liquid is collected and run off. 
The gearing for driving the travelling filter web at asuitable and 
adjustable speed consists of a roller H1, a spindle I and its bevel 
pinion wheels @ and b, a conical drum @ ge tet in position, and 
awheelc. By varying the proportions of the wheels b and c the 
speed of travel of the filtering web may be varied, the train of 
movement being from c, which revolves with the shaft F, tod, 
from d to b, and to a, which is on the same sleeve with 6b; from 
a to the spindle I and roller H!. (Accepted January 7, 1891). 
2924. E. S. Brett and J. Hazlewood, Coventry. 
Steam Stamps, (8d. 11 Figs.] February 24, 1890.—-The raising 


ol. 

















=r 
a 















































WIN LIA 


mechanism is carried upon two columns e, ée. At one side is a 











concentric thereto. Upon this piston shaft g is formed a 
= piston h. A steam chest t and valve j are arranged 
n connection with the cylinder f, and also rods & and levers J, by 
which the valve can be Paps martes The piston shaft g extends 
across to and is carried in a bearing m. Upon the piston shaft, 
about the centre of the machine, is a loose pulley n, which carries 
the lifting chain. Upon each side of this ulley n, a lifting lever 
o, secured to the shaft g, extends beyond the rim of the pulley 
and terminates with a cross-pin p, to which is connected the upper 
end of the band d. Upon opening the steam valve steam is 
admitted through the port g and the piston h is moved around 
the cylinder, rotating the shaft g, and levers 0, 0, and thus the band 
d, together with the hammer ¢, is lifted. Upon reaching the desired 
height the steam valve is openedtothe exhaust, when the hammer 
ce suddenly descends. (Accepted January 7, 1891). 
3259. G. Norman, Sheffield. Crushing Machines. 
[6d. 2 Figs.) March1, 1890.—A framework A carries the crushing 
aws, of which one is fixed, and the other movable upon an axis. 
e movable jaw is fitted with a loose face Cl, so that{it may 
readily be renewed. The rocking jaw C is constructed with bear- 
ings to carry a roller B, either bearing on its own axis, or against 
antifriction rolls at the back of it. This jaw is hung upon the 
axis D, and inclines towards the fixed jaw E, At the back of the 
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roller B is fixed the driving shaft F carried in bearings and fitted 
with a driving pulley and flywheel. Inside the frame A, on 
theshaft F, is an eccentric I, which corresponds in width with 
the roller B, with which it is in contact. The rocking jaw C is 
so hung upon its axis, that after being forced forward it follows 
thereceding movement of the eccentric. A coiled spring J is 
secured to the back of the jaw at one end and to the frame at the 
other end by means of a bolt K, so that the tension may be ad- 
justed. (Accepted January 7, 1891). 

3719. C.G. Harrison and H. Howard, Halesowen, 
Worcestershire. Connecting Metallic wipes. [8d. 
6 Figs.) March 8, 1890.—This invention consists in forming on 
the end of one pipe a flange a2 carrying on its edge radial arms 
c, the bearing faces c2 of which are inclined, and forming on the end 


Fig 9-2. 











of the other pipe a similar flange b? carrying on its edge clips 
d, the bearing faces of which are inclined, and securely con- 
necting the two pipes together by the engaging or locking of the 
radial arms on the flange of one pipe with the clips on the flange 
of the other pipe. (Accepted January 7, 1891). 

19,038, S. M. Cockb London. Grabs, Excava- 
tor Buckets, or Dredge Buckets. (8d. 14 Figs.] No- 
vember 24, 1890.—A roller A has axles B, B extending one from 
each side and forms therewith a multiple purchase barrel. C isa 
guide roller for the crane chain L, which is secured to the roller 
A. Dand Eare two castings forming the case, the upper one D 
having a socket F at the top for the vertical hollow guide M, and 
the lower one having the top flange G for the arms I of the jaws to 
strike against, and the sockets H for the pivotted ends of the arms 





I. J Jare links connecting the sliding collar by the sleeve O to 
the armsI. K, Kare the plates of the jaws which are rivetted to 
thearmsI. N, N are the chains secured to the axles B, B, and to 
the lugs on the flange S of the sleeve O. The length of the chains 
N should be such that when they are unwound, that is, when the 
sliding collar is at its highest position, the length is only just 
sufficient to reach from the lugs on the sliding collar to the axles 
B, B of the multiple purchase barrel, so that there is no slack 
and the chains cannot slip off the axles. (Accepted December 31, 
1890). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the t time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the cffices of ENGmnmsRING, 35 and 36, Bedford- 
street, Strand. 





Becran Biast Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of January, 1891, 
was 27, while there were 19 out of blast. The total of 
27 representing the furnaces in blast, January 1, 1891, 
was made up as follows: Charleroi group, 12; Liége 








ward to its former position, whereby the several shafts J, J}, J, 


steam cylinder *, having a partially rotating piston shaft g 





group, 11; and Luxembourg group, 4. 
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CHICAGO AS A SEAPORT. 


Tue prairie land in the south-west corner of 
Lake Michigan, which, seventy years ago, was half 
morass from the overflowing of the sluggish creek, 
whose waters, during flood, spread over the low- 
lying level plain, or were supplemented in the dry 


| facilities of commerce ; it is the better disposal of | the water, and on shore to pumping engines. This 
\the sewage of the city, the system in use at pre-| plan proved so successful that it is now being re- 
sent being inadequate, and growing more and_| peated on a larger scale, and with a much longer 
more imperfect as the city and its population | tunnel, to meet the increased demands of the large 


increase. During the early days of Chicago, and | 
indeed long after, the sewage question was treated | 


with primitive simplicity, and with a complete dis- 


population. 
But to improve the sanitary condition of the city 
has been a much more difficult undertaking, as may 


season by the inflow from the lake, showed no sign| regard of sanitary laws. The river and the lake be gathered from the following extract from an 


of any future development and prosperity. The few 
streets of wooden houses that had been built by 


in front of the city were close at hand and con- 
venient to receive all the discharge from the 


| official report : ‘‘The present sanitary condition calls 
loudly for relief. The pollution of the Desplaines 


their handful of isolated inhabitants, seemed likely | drains that flowed into them. But this condition | and the Illinois rivers extends 81 miles as far as the 
rather to decay from neglect and desertion, than to| of things had to come to an end, for the lake | mouth of the Fox (see plan, Fig. 3) in summer low 
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increase, and‘ultimately to be swept away by fire, 
to make room for the extravagant and gigantic 
buildings that to day characterise American civilisa- 
tion and commercial prosperity. Nearly 1000 
miles from the Atlantic, a greater distance from 
the Gulf of Mexico, and 2000 miles from the 
Pacific, no wilder dream could have been imagined 
fifty years ago than that Chicago should become a 
seaport, the volume of whose business should be 
second only to that of New York; that 40 miles of 
wharves and docks lining the branches of the river 
should be insufficient for the wants of her com- 
merce, and that none of the magnificent lake 
frontage could be spared to supply the demand. 
Yet this is the situation to-day, the difficulties of 
which must increase many fold as years pass and 
business grows, unless some changes are made by 
which increased accommodation can be obtained. 
The nature of these changes have long engrossed 
the attention of the Municipality and their engi- 
neers, and necessity is forcing them from discussion 
to action. As such action is likely to be taken soon, 
the subject is of sufficient interest to the English 
reader to devote some space to its consideration. 
The most important problem, however, which the 
works to be undertaken—and which must of 
necessity be soon commenced—will have to solve, 
1s not one of wharf accommodation, or of increased 
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supplied the population with water, and it became 
too contaminated for use. To obtain even this 
‘temporary relief, involved much of the ground 
‘level of the city being raised to a height of 
14 ft. above low water, a great undertaking carried 
out a number of years ago. To obtain an adequate 
supply of pure water, Mr. E. 8. Chesborough, the 
city engineer, adopted the ingenious plan of driving 
along tunnel beneath the bed of the lake, con- 
nected at the outer end to an inlet tower built in 











water, and occasionally to Peoria (158 miles) in 
winter. Outside of the direct circulation the river 
harbour is indescribable. The spewing of the 
harbour contents into the lake, the sewers con- 
stantly discharging therein, clouds the source of 
water supply (the lake) with contamination. Relief 
to Chicago and equity to her neighbours is a neces- 
sity of the early future.” To make this quotation 
clear it is necessary to explain the actual condition 
of the Chicago sewage question. 
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STATIONARY ENGINE PRACTICE IN AMERICA. 
(For Description, see Page 210.) 


Fig. 64, 
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Long before the present metropolis had arrived at 
the title and dignity of a city, the advantage to be 
derived from a waterway between Lake Michigan 
and the Illinois River, and thence to the Mississippi, 
was well understood. The scheme was, in fact, con- 
sidered of sufticient importance to call for legislation 
as early as 1822, in which year an Act was passed 
authorising the construction of a canal having this 
object. It was not commenced however till 1836, 
and was opened to navigation in the spring of 1848. 
This canal extended from Chicago to La Salle, a 
distance of 97} miles, and it had a fall of 146 ft. to 
low water in the Illinois River (see Fig. 3). It was 
only a small affair, 6 ft. deep, and 60 ft. wide on the 
surface ; the locks were 110 ft. long and 18 ft. wide. 
The summit level, which was only 8 ft. above the lake, 
was 21 miles in length. This limited waterway 
remained in use for a number of years, until, in 
fact, the growth of Chicago rendered it impossible 
to allow the sewage to flow any longer into the lake. 
In 1865 the State of [llinois sanctioned widening and 
lowering the canal so that it should flow by gravity 
from Lake Michigan; the enlargement was com- 
pleted in 1871, by the city of Chicago, and the sewage 
was then discharged towards the Illinois River. 
But the flow was insufficient, and in 1881 the State 
called on the city to supplement the flow by pump- 
ing water into the canal. In 1884, engines deliver- 
ing 60,000 gallons a minute were set to work 
and remedied the evil for a time, so far as the 
city of Chicago was concerned, but the large dis- 
charge of sewage through the sluggish current of 
the canal and into the Illinois River proveda serious 
and ever-increasing nuisance to the inhabitants in 
the adjoining districts. To enlarge the existing 
canal, increase the volume and speed of its dis- 
charge, and to alter the levels, so that there shall 
be a relatively rapid stream flowing at all times 
from Lake Michigan, appears the only practical 
means of affording relief to the city, and immunity 
to other towns | villages lying along the route of 
the stream. 

The physical nature of the country is well suited 
for carrying out such a project on a scale far larger 
than that required for sewage purposes, and works 
thus carried out would, to a small extent, restore 
the old water régime in this part of the continent. 
Before the vast surface changes produced during 

















if 
SS 


WOK 


SS 


MG 


al 
SSS 








-—e 
oH} Misc | y 





DK$KEA SS 
SAS 

















ee | 






























TS) 

y | Fig. 0. ZN 
Y VIEL —S 
AU . 






















Ltt S 








CIN 
\ 
NS 


Ys 





on 
HiT 


lit 


Y 
Y 
YY 


] 


















WYK 















Y 
FH 

























































































the last glacial period, three of the great lakes— 
Michigan, Huron, and Superior—discharged their 
waters southward into the Gulf of Mexico bya 
broad river. The accumulation of glacial débris 
changed all this ; the southern outlet was cut off, 
and a new one to the north was opened near 
where Detroit stands, making a channel to 
Lake Erie, which then became the outlet for the 
whole chain by way of Niagara. A very slight 
change in levels would serve to restore the present 
régime. Around Lake Michigan the land has been 
slightly raised, the summit above mean water level 
being only about 8 ft. Thirty miles from the south 
shore the lake level is again reached at a point near 


Lockport (see plan, Fig. 2) ; the fall then becomes | 


more marked. At Lake Joliet, 10 miles further, the 
fall is 77 ft. ; and at La Salle, 100 miles from Chicago, 
the total fall reaches 146 ft. At La Salle the Illinois 
River is met, and this stream, after a course of 225 


miles, enters the Missouri. In the whole distance the | 


Illinois River has a fall of 29 ft. ‘‘ It has a sluggish 
current ; an oozy bed and bars, formed chiefly by 
tributaries, with natural depths of 2 ft. to 4 ft. ; 
banks half way to high waters, and low bottoms, 
one to six miles wide, bounded by terraces, over- 
flowed during high water from 4 ft. to 12 ft. deep, 
and intersected in dry seasons by lake, bayou, 
lagoon, and marsh, the wreck of a mighty past.” 
The rectification of the Illinois, and the construc- 

















tion of a large canal from La Salle to Lake Michigan 
are, therefore, all that is necessary to open up 
a waterway to the Gulf of Mexico, and to make 
Chicago doubly a port ; on the one hand, for the 
enormous lake traftic now existing ; on the other, 
for the trade that would be created in both direc- 
tions, northwards to Lake Michigan, and south- 
| ward to the Gulf. 

As amatter of fact this great scheme has long 
occupied the attention of the United States Go- 
ares. seat A Bill in 1882 authorised surveys for 
‘*a canal from a point on the Illinois River, at or 
near the town of Hennepin, by the most practical 
route to the Mississippi River . . . andasurvey of 
the Illinois and Michigan Canal connecting the 
Illinois River with Chicago, and estimates for its 
enlargements.” his scheme only contemplated 
navigation for boats up to 600 tons. In 1885 the 
Citizen’s Association of Chicago caused a report to 
be made for an extended plan. The name of Mr. 
L. E. Cooley, at that time municipal sanitary eng!- 
neer, was closely associated with this report, as it 
is at the present time for the agitation for carrying 
out the works. This report recommended that 
‘‘an ample channel be created from Chicago 
to the Illinois River, sufticient to carry away 
in a diluted state, the sewage of a large popu- 
lation. That this channel may be enlarged _by 
the State or National Government to any require- 
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ment of navigation or water supply for the whole 
river, creating incidentally a great water power in 
the Desplaines valley.” Following this report and 
that of a Drainage and Water Supply Commission, 
a Bill was introduced into Congress supporting the 
recommendations that had been made, and provid- 
ing the financial machinery for carrying it into 
execution. Since that date much discussion has 
taken place, and some little action ; meanwhile the 
sanitary requirements of the city are growing more 
urgent, and the pressure created from this cause 
will enforce some decision before long. Whether 





the new waterway is to be practically an open sewer 
or a ship canal remains yet to be seen, but it is 
tolerably certain, that its dimensions and volume of 
water must approximate to the latter, if the large 
populations of other towns are to be satisfied. In 
fact the actual necessities are so great as regards 
sectional area of canal and flow of water-—at least 
600,000 ft. a minute—that comparatively small 
extra outlay would be needed to complete the ship 
canal. 

The attention of engineers in Chicago, as well as 
of the United States Government, is consequently 





closely directed at the present time to such a solu- 
tion of the problem as shall secure to Chicago such 
a waterway as will dispose of the sewage question 
for very many years to come ; that shall relieve the 
inhabitants on the line of the canal from all 
nuisances arising from the sewage disposal, and 
shall provide a navigable channel for vessels of deep 
draught. The maps, Figs. 2 and 3, give an idea of 
the most favoured scheme—that of Mr. Cooley. 
As will be seen, the canal commencing near the 
mouth of the Chicago River passes through a cut in 
the low ridge forming the summit level; then it 
runs to Lake Joliet, and through the valleys of 
the Desplaines and Illinois Rivers, to the Missis- 
sippi at Grafton, a distance of 325 miles. The 
elevations and distances of the principal points are 
as follow : 














. Low- Water : 
Miles from High-Water 
Level below 
| alte, | “Chleage™ | sore Low 
} gan. Datum. . 
ye ft. ft. 

Lake Michigan .. mat a ua 4.7 
Lake Joliet «e of 40 77 5 to6 
Kankakee River .. | 51.30 93.70 18 to 20 
Morris 61 100.3 21 
Marseilles .. 77 102.8 4to5 
Ottawa <a | 84.5 132.1 26 
LaSalle .. oe ee 100.3 146.6 28 
Hennepin .. 115.8 148.7 | 25 
Peoria a « ee 161.4 151.3 | 21 
Mouth of the Illinois ../ 325 172.4 20 

' 


The project in contemplation provides that the 
depth of the canal, as far as Lake Joliet (which is 
about six miles long) shall be not less than 22 ft., and 
on to La Salle not less than 14 ft. at first, with faci- 
lities to increase it to 22 ft. Beyond La Salle to the 
mouth of the Illinois, dredging and flushing by the 
large volume of water pouring in from Lake Michi- 
gan would make and maintain ultimately a similar 
depth. As it appears recognised that the sewage 
channel of Chicago must be 15 ft. deep, and as provi- 
sion is now being made all over the great lake system 
for vessels drawing 20 ft. of water, a comparatively 
small additional outlay would provide for a channel 
available for the largest lake vessels. It is claimed 
that by the co-operation of the Chicago Municipality 
and the General Government—the latter to advance 
a sum of not less than 50,000,000 dols., a ship (and 
sanitary) canal 22 ft. deep could be made from the 
lake to Joliet, extended thence to Utica, 20 ft. deep, 
and from there to the Mississippi, 14 ft. deep. That 
such a work would vastly enhance the commerce, 
not only of Chicago, but of the whole section of the 
country through which the canal would pass, admits 
of but little doubt, and probably the outlay would be 
justified by results similar to those achieved with 
other great canal works and rectified rivers in the 
United States. The following figures showing the 
tonnage carried in 1888-9 give some idea of 
the volumes of water-borne traffic in America : 





Tons. 

Detroit River ... 19,099,060 
Erie Canal __... 5,370,369 
Saute Ste. Marie 7,516,022 
Welland Canal , i 828,271 
St. Lawrence Canal ... ie ey 1,500,096 
Mississippi to New Orleans ana 3,177,000 

ya below St, Louis 845,000 
Ohio... ada eas as 2,236,917 
Chicago Canal and lake 11,029,575 


Except on the Mississippi, it may be reckoned 
that navigation is closed by ice during five 
months a year. It may be mentioned by way of 
comparison that the traffic on the Suez Canal 
during the year 1888-89, was 6,640,834 tons. 

One very interesting point in connection with 
this work, is the effect that the diversion of so large 
a body of water from the lakes will have upon their 
régime. Atleast 10,000 cubic feet a second would 
be taken from Lake Michigan and find its way into 
the Mississippi ; this is approximately 44 per cent. 
of the total amount that now passes through the 
St. Clair River and thence over Niagara. The 
following Table gives some particulars of the great 
lakes and the discharge from them : 























si 3 | Area of|Area of | Cubic Feet per Second. 
2=& | Basin, | Lake, 
Lake 32 | Square | Square 
&3% | Miles. | Miles. | Rain- | Evapo-| Dis- 
ay oh | fall. | ration. | charge. 
Superior ..| 601.78 {| 90,505 | 38,875 | 187,386 | 34,495 | 80,870 
Huron and 
Michigan | 581.28 | 121,941} 50,400 | 262,964 | 66,754 | 216,435 
Erie ..| 572.86 | 40,298| 10,000 | 96,654 13,870 | 225,578 
Ontario 246.61 | 31,558 7,220 | 75,692 | 10,568 | 272,095 
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The average variation in level of the lakes is from 
18 in. to 24 in. during the year, and the range in 
evaporation from year to year is also very consider- 
able; thus the evaporation per second on Huron 
and Michigan, as given in the Table on the previous 
page, is nearly 67,000 ft., but the figures for another 
year show nearly 89,000 ft. per second, which 
would represent a difference of 64 in. in water 
level. Asa discharge of 10,000 cubic feet a second 
into the new canal would lower the level of these 
two lakes by 2.87 in. ina year, it follows that the 
difference between a year of maximum and one of 
minimum evaporation, is more than twice as great 
as would be required for the canal, and even 
under the most unfavourable conditions, the volume 
taken from the whole chain of lakes would not 
lower them an inch. When the variations in level 
due to different causes—rain, wind, and evapora- 
tion being the chief—are taken into consideration, 
the effect of 10,000 cubic feet a second abstracted 
would probably not be noticeable. That this would 
be so is the opinion, after careful investigation, of 
many eminent American engineers. On the other 
hand there is a similar unanimity of opinion as to 
the advantages that would be obtained in the con- 
dition of the Mississippi by adding to it a tributary 
of such importance as the proposed canal. 





STATIONARY ENGINE PRAOTICE IN 
AMERIOA.—No. IV. 
By James B. Sranwoop. 


Pistons and their Rods.—The general experience 
with pistons seems to be that the simplest is the 
best. At all events, in high-speed engines, none 
but solid heads with split cast-iron rings sprung 
into them are used. The split ring is sometimes 
carried ina ‘‘ junk” or “chunk ” ring with which 
it can be removed and by which the head can be 
adjusted centrally to cylinder, as shown in Figs. 64 
and 65, on page 208. 

In the slower moving, long stroke engines 
more elaborate forms are employed ; the ‘* junk” 
ring in most cases being retained to carry the 
packing rings which are always of cast iron; Figs. 66 
and 67 show a very popular form, made by rivetting 
two narrow rings together so that each section laps 
over a part of its neighbour, the German silver 
springs, through the brass T bolts, press the rings 
gently against the cylinder surface. In some cases 
the junk ring is made very wide, as in Figs. 68 and 
69, in which it is as wide as the piston is long ; 
in another case it is abandoned entirely, as shown 
in Figs. 70 and 71. Usually when split rings are 
used there are two or more very narrow ones 
employed ; the broad ring is not often found. 

istons are secured to the rods in a variety of 
ways. One common method is to shrink or force 
them on as shown by Figs. 65 and 67, securing them 
finally by a nut placed inside the ‘‘follower’’ plate. 
In some cases the rod is screwed into the head, and 
secured again by a nut. There are very few taper 
fits, except on tandem engines, as the connection 
is seldom disturbed because the fastening of the 
rod to the crosshead can be easily uncoupled. 

Rods, therefore, are made of straight steel bars 
with a good thread chased at the crosshead end, 
this thread being smaller than the diameter of the 
rod ; the other end is turned to suit the piston fit. 
The diameters of these rods do not follow any fixed 
practice. Roughly, three-sixteenths of the cylinder 
diameter is the diameter in the largest part, though 
as cylinders increase in size this proportion often is 
smaller, 

Pistons are made long axially; it is not un- 
common to have them a quarter of the cylinder 
diameter in length, in smaller cylinders even more. 
A long piston, with two or more narrow split rings, 
makes a good tight fit ; these long pistons are cast 
hollow. 

Cylinders. —The cylinders, except for special high 
grade Corliss compounds, are made without steam 
jackets ; a cylinder with such a jacket is a great 
rarity. Most cylinders have an iron or wooden 
lagging, beneath which is a layer of asbestos, 
mineral wool, or hair felting. The most common 
form of iron lagging consists of small panels secured 
to the cylinder by machine screws, as shown in 
Figs. 72 and 73. In one case the lagging is a 
solid casting bored out and slipped over the cylinder, 
as shown in Figs. 74 and 75. ussia iron and sheet 
metal are now seldom used, as they dent so easily. 

Bandwheels and Flywheels.—All wheels are cast 
solid when 10 ft. or less in diameter ; they are cast 





in halves when larger than 10 ft. and less than 
20 ft., and in sections when over 20 ft. The 
maximum size that the railways can transport 
determines the dimensions and form of this detail. 
Fig. 77, on page 209, is a sectional view of a 
solid wheel, while Figs. 78 and 79, on the same 
page, indicate how a wheel in halves is con- 
structed. The latter is cast solid and split in 
twain by steel wedges placed in the mould at the 
rim lugs ; the hub is cored in halves by a flat core 
about ? in. thick ; this, besides parting the wheel, 
relieves it of strain in cooling. The splitting 
wedges shown in Fig. 80 are about § in. thick, 
tapering 4 in, per foot on sides, with a negative 
taper of $in. per foot on the edges. When the 
wheel is sufficiently cool, but before it is removed 
from the sand, a ‘‘ nick” is cut around the rim and 
the lugs to induce the direction of breakage ; the 
wedges being driven home sever the rim at these 
places ; the ‘‘ nick” is afterward turned out when 
wheel is in lathe. The slightly ragged edges of 
break keep the halves of wheel in position laterally 
and diametrically, so that rough bolts through 
cored holes can be used. The two halves are 
bolted together then turned and bored. The split 
boss is clamped to the engine shaft upon the key. 
Wheels as large as 20 ft. in diameter by 48 in. face 
are made in this manner. Very few can be found 
of recent construction with joints at hub and rim 
planed and secured by turned bolts passing through 
drilled or reamed holes. 

Patterns for split wheels in some shops have 
been so systematised by the construction of an 
interchangeable series of standard hubs, arms, 
lugs, rims, &c., that a wheel of any weight, face, 
or diameter can be made at short notice without 
special pattern work, unless it be a short section 
of the rim, that has to be made to fix the weight. 

Flywheels usually have a section of the form 
indicated by Fig. 81. In some heavy wheels links 
are employed, as shown in Figs. 81 and 82, shrunk 
on after the wheel is on the shaft ; ordinarily these 
are omitted. The rim is turned where ‘‘ face” is 
marked, Securing sections by means of lugs and 
bolts gives the strongest form of wheel, because the 
section at the rim is nowhere reduced in area, and 
the lugs and bolts can be proportioned stronger 
than the rim. In practice the thickness of lug is 
made equal to thickness of rim. 

Wheels over 20 ft. in diameter are built up in 
different ways. Figs. 83 and 84 represent one of 
the most common methods of construction. The 
hub, bored and faced, consists of two heavy ribbed 
flanges that clamp the arms ; one flange has a pro- 
jection entering a recess in its mate. The sections 
of the rim, one for each arm, are first planed at the 
joints and then are bolted together. The arms 
being secured to the rim, the inner ends are free 
and extend in between the flanges of the hub; 
when the latter is correctly centred to rim, holes 
are drilled through flanges and arms, one hole at 
each arm being reamed. Bolts are then fitted, 
after which the completed wheel slung upon a 
mandrel is turned on the face. Wheels have been 
made 30 ft. in diameter by 6 ft. face ; they can be 
machined in this manner by relatively small and 
inexpensive tools. 

Bandwheels and flywheels seldom revolve at a 
“snagged speed exceeding 5280 ft. per minute. 

ere and there a well-constructed and balanced 
wheel is run at 6000 ft. per minute. The writer 
knows of a pair of 17-ft. wheels about 36 in. face 
each, with double arms, and especially heavy rim 
lugs and bolts that have a periphery velocity of 
7000 ft. per minute. A section of one of these 
wheels is given in Fig. 85, page 209. 

Leather belts are almost universally employed to 
take off the power ; recently there have been a few 
applications of transmission by means of ropes. 

Some belts 6 ft. wide have been made and used. 
Where extreme width is necessary, a number of 
narrower belts, side by side, each on its own wheel, 
are employed, especially where the power is de- 
livered toa number of points. Gearing is out of 
date. Unless, as in Mr. Corliss’s practice, the 
wheels are absolutely accurate, the revolutions of 
the engine must necessarily be low, and the re- 
duced piston speed requires large cylinders with 
greater strains on the ‘‘running gear,” the cost 
being too great for the power developed. 








WATER IN QUEENSLAND.—Advices from Barcaldine, | P 
Queensland, state that a great supply of water has been 
struck in Coreena No. 2 bore at a depth of 904 ft. The 
supply is estimated at 2,000,000 gallons per day. 





MODERN FRENCH ARTILLERY. 
No. LVI. 

Horcukiss Quick-Firine Guns—continued. 

Tue Hotchkiss quick-firing guns of all calibres 
are made of the same quality of steel, the two 
smallest sizes consisting of an unjacketted tube, 
whilst the others are reinforced with one jacket ; 
Figs. 573 to 579, pages 216 and 217, show the con- 
tours of two of the larger calibres, Fig. 573 being a 
section of a 9-pounder gun, and Fig. 578 a similar 
view of a 10-centimetre 33-pounder gun. In Fig.573 
it will be seen that the trunnions are formed on the 
jacket, while in the 33-pounder they are forged 
on a special ring. The bores are all rifled 
with a right-handed twist, the pitch of which is 
uniform in the 1-pounder and 3-pounder, and in- 
creasing from 0 deg. to 6.30 deg. or 7 deg. in the 
other natures. The form of breech mechanism is 
the same in all sizes, except for certain slight modi- 
fications, and consists of a sliding block that rises 
and falls in a vertical opening in the enlarged 
breech that is formed in one piece with the 
barrel. Figs. 594 to 602 illustrate the system 
which has been already described in this series 
of articles.* The block is rectangular in hori- 
zontal section with rounded angles; the front 
face is vertical, and the rear is slightly inclined. 
The top of the block is cut away to a curve, 
corresponding with that of the bore, so that when 
in its lowest position the enlarged continuation of 
the bore is free for introducing the cartridge ; 
the back of the breech is cut away as shown in 
Fig. 595, in such a way that the tapered side of the 
block takes a firm bearing against two projections 
in the breech, and the forward part is forced upon 
the seat of the cartridge chamber, when the gun is 
ready for firing. The block is raised and lowered 
by a partial rotation of the lever at the side, which 
is mounted on a spindle passing through the breech, 
and terminating in a crank, a boss on the end 
of which enters a curved groove formed in the 
block (Figs. 598 and 602). On the other side of 











Fia. 602. = 


the breech a stud passes through and enters a ver- 
tical slot in the block to serve asa guide. In addi- 
tion to these recesses a cam path is also cut in one 
side of the block—in the 33-pounder there are two 
such slots for working the extractor ; this cam path 
is shown in dotted lines in Fig. 599, and is of such 
a form that it imparts a very slight movement to 
the extractor until the block approaches its lowest 
position, when it gives the rapid motion required to 
throw out the empty cartridge. In the front of 
the block opposite the cartridge chamber, when the 
gun is in firing position, is a hard steel plate pierced 
to allow the striker of the hammer to pass. 

A broad narrow slot is cut in the middle of 
the block to receive the hammer (Figs. 598 and 
599), which is mounted on a horizontal spindle 
set in bearings projecting below the block ; the 
firing mechanism is shown in the figures. When 
the breech-block lever is pulled over to the rear, 
the stud on the crank passes through that point 
of the slot in the block which is concentric with 
the centre of the lever shaft, so that the block 
does not move, but the cocking-toe .(Figs. 583 
and 595) descends and cocks the hammer ; when 
the stud, however, passes beyond the concentric 
ath the block begins to fall, and the extractor 
block slightly recedes. As soon as the block has 


+ See ENGINEERING, Vol, xlix., page 187. 
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fallen low enough to clear the bore, the rapid action Height to centre of trunnions ... 36.61 in, trunnion guides, pivot, and socket. Figs. 590 to 
of the extractor commences and the empty cartridge 2 raed of — as 45.27 ,, 593 are sections of the different forms of ammu- 
is ejected. The new charge may now be intro- yo vaghe stgp ome: lg Fo da nition employed. The same remarks apply to 
duced, the rim of the cartridge being pressed home - ‘depression... Bey 8: |the 65-millimetre rapid-firing gun, which is also 
against the extractor hook, and the block is closed ” direction . 45 mounted on a non-recoil carriage, and is trained 
by a reverse movement of the lever. When the Weight of limber empty 869 Ib. and fired in the same way as the smaller calibres. 
block is in firing position it is held securely by its —— of rounds carried 189 The 75-millimetre is the heaviest nature that can 

eight of limber loaded 1540 Ib. 


own weight pressing on the crank past the centre, 
by the reaction of the crank and handle in recoil, 
and by a spring catch. The gun may then be fired 
by pressing the trigger in the pistol arm. We 
may now pass on to describe briefly the various 
characteristics of the different calibres of Hotch- 
kiss rapid-firing guns, and of which it may be 
mentioned that examples were shown at the Paris 
Exhibition in the pavilion of the Minister of War. 
A. 37-Millimetre (1.46-In.) Rapid-Firing Gun.— 
This gun is the smallest calibre of the rapid-firing 
type made by the Hotchkiss Company, and is 
designed for the smaller torpedo boats, and for open 
boat service. The same ammunition as that made 
for the 37-millimetre machine gun, is employed ; it 
is mounted in a fork that can be bolted to the boat’s 
side, or to any other convenient place, and as it can 
be carried and worked by one man, at a speed of 
40 rounds per minute (the weight being about 
70 lb.), it is a very effective weapon in the service 
for which it is designed. Accompanying the gun 
isa shield to protect the man working it. Figs. 
580 to 584 illustrate the construction and the mode 
of mounting this gun. 
TaBLE XC.—Particulars of 37-Millimetre (1.46-In.) 
Rapid-Firing Gun with Pivot Mounting. 


Weight of gun 72.6 Ib. 
Length 33.11 in. 
Total length with shoulder piece 45.94 ,, 
Length of bore (20 calibres) 29.10 ,, 
Weight of pivot and stand 99 Ib. 
re shield 99 , 
gun, mountings, and shield 270.6 ; 3 
Initial velocity of common shell .. 1319 ft. 
Projectiles : : 
Weight of common shell ae on Se, oe 
‘9 steel shell... di em) (| 
mitraille case cai ae Se 
Powder charges, — for : 
Common shell aS: 
Steel shell ye 
Mitraille case ... 2.13 ,, 
Total weight of cartridge 
Common shell ... ”: Ser 
Steel shell 23.8 ,, 
Mitraille case ... 25.4 ,, 
Firing speed, rounds per minute 40 


B. 37-Millimetre Rapid-Firing Gun on Field 
Carriage.—The same gun is also adapted to a field 
carriage, and with this addition it can be used in 
the double capacity of a boat’s gun, and afterwards, 


if the carriage be taken with a landing party, as a| @“” 


field gun ; the carriage is made in a number of 
parts for easy transport, and can be easily and 
quickly put together. The limber is very lightly 
and strongly framed in steel, and carries tin ammu- 
nition chests, each holding 60 rounds. The gun, 
when mounted, is intended to be drawn by hand, 
though of course it is adapted for horse or mule 
transport. 

TABLE XCI. Pgrait st of 37-Millimetre Rapid-Firing 

Gun, mounted on Field Carriage. 


Weight of gun with shoulder we lb. 
frame ... 39.6 ,, 

Total weight of carriage... 316.8 ,, 
gun and carriage 422.4 ,, 


We sight of limber empty ... 308.0 ,, 


» | With 120 rounds 422.4 ,, 
Initial velocity, feet per second 1319 
Firing speed, rounds per minute 40 


C, D. 47 and 57-Millimetre Rapid-Firing Guns 
and Field Carriages.—Both these types of guns are 
provided with carriages for field service, constructed 
on the non-recoil system that we have already 
described in detail ; the construction of the guns 
themselves presents no peculiarity differing from the 
standard details, and the following are their leading 
particulars : 


TaBLe XCII.—Particulars of 47-Millimetre (1.85-In.) 
Rapid-Firing Gun Mounted on Field Carriage. 


Weight of gun 209 Ib. 
Length ,, 52.16 in. 
of bore (25 calibres) 42.32 ,, 

Weight of —- 

Common shell 2.36 Ib. 

Mitraille case ... 2.45 ,, 
Powder charge... si 7 02. 
Initial velocity per second 1394.5 ft. 
Weight of cartridge : 

Common shell 3.31 Ib. 

Mitraille case . 3.41 ,, 
Total — of cartridge 9.25 in. 
Weight of carriage Ree 2420 Ib. 





Total weight of gun and carriage loaded 2530 - 


TABLE — —Particulars of 57-Millinetre (2.24-In. ) 
Rapid-Firing Gun and Field Carriage. 


bn of gun 517 Ib. 
Length 74.61 in. 
‘a of bore (30 calibres) 67.32 ,, 
Weight of a. ped 
Common shell 5.984 Ib 
Shrapnel... 5.984 ,, 
Mitraille case ... 6.424 ,, 
Powder charge... 24 oz. 
Initial velocity, feet per ‘second. 1394.5 
Weight of cartridge ee 8.86 Ib. 
carriage 1320 ,, 
Height of trunnions... 42.72 in 
Distance between wheels 59.06 ,, 
Diameter of 55.12 ,, 
Angle of fire ; elevation .. +15 deg 
ie »» depression os ss ae 
», direction... re Be 43. 
Weight of limber empty 990 Ib. 
Number of rounds carried 72 
Weight of limber loaded a 1892 Ib. 
Total weight of - and loaded car- 
riage... 4323 ,, 


E. 47-Millimetrve Gun with Recoil sa for Naval 
Service.—This gun was designed specially for the 
French navy to fulfil a number of somewhat 
stringent conditions ; it had to combine lightness 
with considerable penetrative power, so that it 
could be used with effect against the non-armoured 
parts of ironclads at moderate ranges, and could 
keep up a well-directed fire at a rate of twelve 
rounds a minute, and could be served by three 
men asamaximum. The trunnions of the gun are 
forged on the steel jacket, and rest in bearings, the 
fork of which terminates in a pivot carried within a 
socket so that a universal movement is obtained, 
and the gun can be trained in any direction. 
Mounted with the gun are hydraulic brakes that 
absorb the recoil, so that its maximum recoil does 
not exceed 10 centimetres, and by an automatic ar- 
rangement the gun is immediately brought back into 
tiring position after each round. Three kinds of 
ammunition are fired from this gun, common and 
steel shell, and case shot ; the former are fired by 
percussion fuzes, and the penetration of the steel 
shell is 10 centimetres. 


TaBLE XCIV.—Particulars of 47-Millimetre (1.85-In.) 
Naval Gun and Recoil Carriage. 


Weight of gun 484 Ib. 
Length ,, hee a 80.63 in. 
aa bore (40 calibres) 74.06 ,, 
Diameter ,, “2 He 1.85 ,, 
Ammunition ; 
Weight of common shell 3.3 Ib. 
Bursting charge of _,, 2.12 oz. 
Weight of steel 2 3.3 Ib. 
Bursting charge of ,, 1.76 oz. 
Weight of mitraille ,, 3.3 Ib, 
Number of balls in ,, 40 
Powder charge ... <0 = Bold OR. 
Initial velocity, feet per second. 2001 
Total length of cartridge (common 
shell an mitraille case) 20.56 in 
Total length of cartridge, steel shell . 20.12 ,, 
» weight of cartridge, shell ass 6.36 1 
- ia pe mnitraille case 5.60 ,, 
Carriage : 
Weight of carriage without shield 638 ,, 
shield and fittings .. 297 ,, 
Thickness of shield he .63 in 
Total weight of carriage ‘and shield ... 935 Ib 
” ” ” ” and 
gun ... wie san 1419 ,, 
Angles of firing ; elevation 4 + 20 deg. 
Ss Ps depression... o. « = DB ys 


i ‘ direction 


F, G, H. 57, 65, and 75- Millimetre Rapid-Firing 
Naval 'Gun.— This gun closely resembles the 
nature referred to above, except that the striking 
energy of its projectile is almost double. It is fitted 
on a carriage which limits the range of recoil to 
2 centimetres, so that it is well adapted for service 
on gun-boats. Figs. 585 to 589 illustrate a method 
of mounting this gun. The brake cylinders are on 
each side of the trunnions, which are free to slide 
in guides as shown. The forward pair of cylinders 
take up the recoil, and the rear pair contain 
spiral springs which are compressed, and serve to 
bring the gun back to firing position. Fig. 588 isa 
section that shows the arrangement of trunnions, 


” 


be trained and fired with a shoulder-piece, and it 
is for convenience fitted with elevating gear and 
turning gear; it is a very formidable weapon, 
firing projectiles of nearly 15 Ib. with an initial 
velocity of over 2000 ft., the penetrating power 
being equal to 190 millimetres of iron plate. 


TABLE XCV.—Particulars of 57-Millimetre (2.24-In.) 
pm Naval Gun and Pivot Carriage. 


"Weight of gun 792 Ib. 
Diameter of bore .. 2.24 in, 
Length of bore (40 calibres) 89.60 ,, 
a gun. 97.64 ,, 
Ammunition : 
Common shell (weight of) 5.98 Ib. 
Bursting charge _,, 3 02. 
Steel shell Ra 5.98 Ib. 
Bursting charge __,, 4 oz. 
Mitraille case ss 6.42 lb. 
Number of balls ... 80 
Weight of charge : 
Common and steel shell 32.8 oz. 
Mitraille case ... 25.7 , 
Total length of cartridge 18.98 in. 
Weight pote dge .. 9.72 Ib, 
Initial velocity, feet per second 1968.5 
Mounting 
Weight of carriage without shield 1012 Ib. 
shield and fittings ... 347.6 ,, 
Thickness of shield pe os -75 in. 
Total weight of mounting aa 1359.6 Ib. 
Limiting angle of fire; elevation +20 deg. 
‘i " depression —25 ,, 
direction 360 
Total weight of | gun and mounting ... 2162.6 lb, 
Maximum rate of asta rounds - 
minute ; 4.91 in. 





THE ELECTRIC MAINS OF PARIS. 
(Continued from page 180.) 
Tue Societe p’EcLAIRAGE ET DE Force 
PAR L’ELECTRICITE. 

TuE feeders were at first connected by means of 
junction tables made of a slate slab hung to porce- 
lain sleeves. Figs. 67 to 80 show some of these 
junction tables. It will be seen that in Fig. 67 
accommodation is provided for four conductors, 
while the table in Fig. 68 is only intended for 
three. The conductors are securely clamped in 
terminal pieces, having caps secured by four studs 
(Figs. 69 and 70). The current entering by the 
conductor at the angle (Fig. 68) may be conducted 
to either or both of the terminals on the legs of the 
L table, having in its course to pass through a 
movable switch (Figs. 71 and 72 ; Figs. 79 and 80). 
This switch may be of bronze, like the rest of the 
fittings (Fig. 80), or it may be of lead or fusible 
metal (Fig. 79), in which case it acts also as a cut- 
out. Figs. 73 and 74 are detail views of the 
corner piece of the L switch (Fig. 67), while Figs. 
75 and 76 are similar views of the end pieces. 
Fig. 77 shows the method of attachment of the 
slate table by means of bolts passing through a 
porcelain sleeve, and having a vulcanite washer 
under the nut. Figs. 81 and 82 are details of the 
switch shown in Fig. 69. More recently a better 
insulation was found to be necessary, and the 
sleeves were replaced by insulators on rods of a type 
similar to that already described for the main 
cables. This attachment is shown in Figs. 83 to 
85, the shank of the insulator being cylindrical, 
and the head rectangular. The latter is pierced 
with four holes for its attachment by screws to the 
table. A sufficient number of lead safety conductors 
are introduced into these connecting tables. Such 
are the general conditions under which the canali- 
sation of the sector lighted by this company have 
been carried out. The results are stated to be in 
all respects satisfactory, and the insulation is equal 
to that realised in overhead lines of the same 
character. 

The Société d’Eclairage et de Force par 1’Elec- 
tricité obtained from the Municipal Council of 
Paris a concession for the electric lighting of an 
area extending from the Grand Boulevards to the 
northern part of the Fortifications, reaching from 
St. Ouen to the Rue de Caire by the termini of 
the Northern and Eastern Railway Companies, and 
including the line of the Boulevards of Magenta, 





Strasbourg, Bonne-Nouvelle, the Rive Nord, the 
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THE ELECTRIC MAINS OF PARIS; SOCIETE D’ECLAIRAGE ET DE FORCE. 


(For Description, see Page 211.) 











© ; 
$ 
130 ke---66 --->k £508 308 op eS 
oy Ol Te ee UT: WF) 
61 H@) Ee 














~6 BBS 6 BBS - ske--- 69 
sr a ea 











<3 0- ae ---64 


























40 ae EER) ~ ea 





Mig 2 en ne wn nme neenennnnee “ 
be GQ -D----2-- — - enn n e+ -o- OF 


WK ae een wemereemmecs querer GIS © .--— scree. ss ccmeen~ -oreesecoces co rses se see 
RE « ncniemont casei tee ahs SA oO 


























--=- KF 0- > 

















SAID yc cowostaticnacecesoh 














 s 


$1. 








Tt 
«30 ye---- --= ake -- 38'S k- 
S alee eee 
ini prone = 




















Fig 45 tee | th 
, set i 
GG I$ 
cana Coe 














: 
ie Yess aw 


~E “WN ; as WK 





= $9 ---ee (25 — > 
a SS " ieeoewee 








=a Dar 





















































ber MM coy Vi Ye she 





ot ses Fig.n1. 
CRN 


ace Dame <3 
Reiss ~ & 























igh 71. == Wt TEES 
decent Sp yey = 
e=<—sN | N= 





; : 
pie TTS © Rae 3 


aaa” 


SBAA 
a A, 






































































































































213 


ENGINEERING, 


Fes. 20, 1891.] 


UONVAIEp UT Sury1om souvudp oY} wWoIJ JoOoITpP| ‘S9I}OU OOT Wey} o1OUI Jo SouRySIP & UO SuTyVYSTT | 
peystuiny Sureq st yorym yey yuourozddns 07) 04} Suoege ynoyztM ‘suoryes10z]/e 10 sareder 103 yno 
Axessooou Jue oy} oS1eyostp ‘puvurep Aavoy jo|IN9 oq Uv YZuUe, efoyM oY3 YSnory} yavd Auv wy 
sporsed [je 4¥ ‘esey} pue ‘Iemod Jo siToAreser puv | PesuViIv Os Ov OSTe SUTVUT OY], “UIeYy} Jo oUO IAyz10 
S1OJE[NZe1 se OATES YOIyM ‘sot110z3eq ATEUpUOdeS Jo) 4% UMOPYVIIq B JO JUGAD OY} UT J9Y}IO TOF PIe 0} 


SUOTIETTeISUT yuU¥zIoduIt YIM poprtAoid ore suOTzEyS | O[qe oq 078 ABA B [ONS UT 10}008 9Y} Jo SolIvpUNO | 


OY} SIU} OINSUT OJ, ‘“SIOA FZT PUL FIT Wome | OY} PUNO poyNqlaysip o1v sUOTZeIS JUOIOYIP OY, 
‘uorndumsuos ey3 0} Surpscooe poqzefnSe1 oq uvo 
SUOTIRIS SNOLIVA OY} 4B JUdTINO oYy ‘s}[OA ZT SuTEG 
‘Sury10M [eoruIoUCDe ysour ey} pue Aqnp 4ysoysry| 
ey} 0} Sutpuodsez100 siepeey oy} UT sso; wINnUT| 
“IXBUL OYJ, ‘SUTvUI OY} YBNOIY} 87[OA G‘T JO SBOT B| 

IO} OPCUL SI OOUBMOTTY “SOTqGvO 944 UT OB1BYO 04} 07 “7 S | 
Sutproooe ‘sqJoA ZZ pue [ZI wsemjoq Soria 90107 | WWoscssescsee gee | 
SCATJOUIOIPOO]O pIepuLys oy, “suoT}eys SuIyNQII4sTp | ON 

querleyIp ey} 4e peoetd s10jye[nSe1 oy} Jo suveut Aq | 

pure ‘e[qey 10zeynNUIUIOD OY} 07 4ORIU0D Jo szuTod out | 

worj Zuruuns ‘s19111e0 [e1yU9}0d poT]¥o ‘seTTM WAINjeI | “UOTQVSTTVUO [VINES 949 S9}ROIpUT 
ey} jo suvou Aq onTva urej100 & 3 4doy St SUTeUT| O O]IYM ‘sIoTIIvO [eIyUEJOd ory f pu ‘s1epedy ole 
ey} pue sIOped} 04} UdEMYEq 4ORJUOO Jo szUIOd oY} 4e ‘I0Z0UTI[OA ¥B ST A ‘UOTZYIS UTeUT B ST g ‘YO}04S STY} 


UOTSUS} O13 prte ‘posreyo ydeyx sAVme ore SUTeUT oul ul “(98 ‘Sty 908) uorsseou0d oy3 uodn poysttq 


‘98 “Oud 


A 
| é 
om es 


(vy 99€) 























{HH 
Hil 


| 














(F153 








-8jse sjsod Surynqisystp 10 suorjeys snowmea oy}| useq Aprorye sey Yyorym Jo uorjdiosep v puv ‘pref 
YIM payouuos sefqeo Atddns 10 s1opesy Aq poystu | useq oAeYy 4eYyy suTvUr yo woqshs oyo7duI09 Ar0A 
-INJ SI JWSTIND YOTYyA 07 ‘yesgc SNOUUTZUOD B ULIOJ| @ Aq POINSSE ST SOIAIOS IT9Y} pu ‘peydope AyjuSu 
03 sv Aem @ yons ut szutod quoreygIp ye poyoouuo0 -eurzod useq sey 07 posoyor ysn{ sdurey oy 
St 1O}0es s[OYM OY} IOAO SuTeMI Jo woqshs oY, | SuyNqiystp Jo opour sy, ‘ssouyrep ul ysouye 

*S10JONPUOD Jo 4809 4ySIY OY} UI) seovds oF1e, soavoy pue Alfenboun uoneutunyt 
,Aurouo0se payreur & UIT] OUIeS OY} We PUL ‘porNsse OY} SOINqLYSIP yey} JUSMIOSULIIY UL ‘AEMpPLOI oy 
|8I soUINsUOD Jo sjzusweIMber snorouNU oY} 0} Jo oX}UGD 04} UT sduIe, Jo MoI o[SuIs w Jo osn 
| Aqrpiquidepe 4ve13 v quouesuerse sty3 Aq yey} WrepD | ey3 WoIy Surypnser 4vy4 07 1olWedns Apyveas yoogo 
|Auvduioo eyy, ‘uorsuez ur sated ut poSuviiy oie uv ‘s}00738 UIeU oY} Jo SutqY SI] o1fqnd oy} ut uTeyqo 
| sdurey ore 04} Jt Surqy SIT Jo sessvlo Y}Oq 10J [9M | 0} OTqrssod oq plnom 41 yooye oy} Jo vept pood Ada 
|Aqrenbe Sutemsuy quorino sty} {Uo peplep sem) ¥e Avs ‘prvAs[NOg OY} Jo OIQUe0 EY} UI pue septs 
| STeututsre, dure, oy} 4% 870A OZT JO JUOLIN UIIOFIUN | oY} 4B YI0q poSuvise ‘sduey oseyy { quoUTLIedxe 
|@ pue ‘Surzysy ozeatsd s0j sv [Tom se orqnd 10} ) ys1g v sev ‘sorgdure QT jo sdurey ore usaos-AquOMy 
|pue ‘sdurey ore jo sv [[aM S¥ OOUBDSOpuULOUT Jo But! pepnput Suyysy styy, ‘uotsseouco oy} jo Arep 
|-74SI] snoouvztnuns 943 10y yuerino ATddns 03 e[qe| -unog ey} jo jaed v suti0g yorym ‘onbitqnday eT ep 
eq plnoys Auvduroo oy 4eyy UOTyTpuoCD Aressad0U 8 9d8[G OY} PUY UIZIVP “4g o}10g 943 U9eM4Oq eOZ 
‘asinoo jo ‘sem 47 + *LUIOUODS BT_qeUOSveI YIM Poulq | oy} UT SpxvAsTNog 9y3 Jo SuryyS oyy postaduroo 
-UI09 SuryIOM qusTOWa sequeIeNS 07 sivodde pue pUB GEgT UI 4No poLiwo su YOM ITOy} Jo qavd 
yserequr Jo syutod jer9Aes sossassod 41 sv ‘07 porlejel 4siy OU, “UlWIepY “IQ pue sTUDGg “4g Jo SSinoqney 
eq Mou AvUI UOTyNqII}sIp JO poyjour ey], “WeAIs pue syoojs oy} pue ‘onbyqndsy et ep somg 


| 





abog vas ‘woudausag vost) 


‘ENVTIOH ‘LHOMULN “ATANIONA ‘SUH@IONS “A ‘V “YW AM CALONULSNOO 
"IVNVO VdS OILLIVE GZHL YWOX AOLOAIYLSIG TIOdS GNV YOLVAATA ONILVOTA 








214 


ENGINEERING. 


(Fes. 20, 1891. 








with the terminals of these accumulators ; during 
the day, when the demand onthem is small, the 
dynamos are used to charge the batteries with the 
current that they will return again during the even- 
ing. Each feeder is led from a general distributing 
table placed in the station, and so arranged that the 
current from a variable number of accumulators 
can be thrown into it. By this means each feeding 
cable can be kept charged to the standard potential 
required to maintain the normal current at the 
points of contact between the feeders and the 
general canalisation. The regulation can be ad- 
justed to about 0.75 volt, and it will be readily seen 
that, independently of the security it presents, the 
electric capacity of a station arranged in this man- 
ner is considerably increased. When the installa- 
tions are completed the capacity of the stations in 
available watts can be made double that which 
can be given by the dynamos alone. This point is 
one of the first importance from an economic point 
of view; on account, too, of the variable nature 
of the accumulators and the increase of discharge 
that can be relied on at any given moment, a con- 
tinuous supply can be guaranteed even in the event 
of a breakdown of the machinery. This system of 
control was carefully tested at the station esta- 
blished by the company at the Paris Exhibition, 
a 600 horse-power installation that lighted the 
30-metre galleries, the central dome, the Galerie 
Desaix, the restaurant galleries, and some private 
pavilions. 

The stations which the company has erected upon 
its concession are of two different types. Some of 
them are transformer stations which receive a high 
tension current from a primary station at St. Ouen; 
at these the current isreduced by means of Marcel 
Desprez transformers to the standard tension of 124 
volts at the periods of greatest demand. The others 
are low-current producing stations, with indepen- 
dent installations of engines, boilers, and dynamos. 
The large primary station for high tension cur- 
rents at St. Ouen-sur-Docks can develop an energy 
of 1500 horse-power electrical. This is distributed 
between the other transformer stations of the Paris 
sector, and the suburb where the Société de 
l’Eclairage et de Force has another lighting con- 
cession. This station is laid out in such a manner 
that it could be very rapidly extended to a power 
of 10,000 electrical horse-power. The company has, 
moreover, established two important and complete 
stations—one of them at 70, Rue de Bondy, and 
the other at the Rue des Filles-Dieu, by which can 
now be supplied that part of its concession adjoin- 
ing the line of the boulevards from the Gare de 
l'Est to the Rue de Caire, a district where the 
demands of consumers are the greatest. Some 
leading particulars of these stations are as follows : 
That of the Rue de Bondy was originally estab- 
lished for serving the Renaissance, the Porte 
St. Martin, the Ambigu, Comique, and the 
Folies Dramatiques theatres; this was com- 
pleted in September, 1887. Besides 50 tons 
of accumulators, it comprised two semi-fixed 
Weyher and Richemond engines of 75 horse-power 
driving Breguet shunt dynamos, and two high- 
speed engines each of 70 horse-power by Lecouteux 
and Garnier ; these worked two Thury dynamos at 
a speed of 375 revolutions. In the building itself 
there were 8 tons of accumulators, the 50 tons just 
now referred to being distributed among the 
various theatres. The total power was 175,000 
watts, and the theatres were supplied by separate 
circuits brought to each of them, and working in 
derivation from the terminals of the accumulators 
which were charged during the day, and contained 
a sufficient supply for the whole evening, in the 
event of a breakdown at the central station, or of 
any damage to the overhead wires through which 
the current was passed. This method of distribu- 
tion was adopted on account of the impossibility of 
laying a general system of mains over the district 
served, At the present time this station has been 
transformed in such a way as to assure the lighting 
service both for the theatres and for the other con- 
sumers in the manner we have indicated. It now 
comprises four groups each as follows : One Weyher 
and Richemond engine of 140 horse-power indicated, 
driving directly by belts one Desrozier’s dynamos at 
a speed of 300 revolutions and capable of generat- 
ing 750 amptres at a mean electromotive force of 
134 volts, and with an electromotive force varying 
from 125 to 175 volts during the different periods 
of charging the accumulators. The batteries of 
the latter weigh 75 tons, and can discharge in 
normal working 1000 ampéres at 134 volts; the 





total power of the station amounts to 536,000 watts, 
corresponding to 14,000 lamps in service. The 
station in the Rue des Filles-Dieu was originally 
provided with two motors of 120 horse - power 
each, driving a Marcel Desprez dynamo of 100 
electrical horse- power; it is now modified on 
the same lines as the station in the Rue de 
Bondy, and its capacity is 402,000 watts, corre- 
sponding to 10,000 lamps. These two stations 
alone are capable of assuring the regular working 
of 20,000 lamps, in addition to the 4000 lamps in 
the theatres ; at present they are connected to the 
system of mains by 13 feeders, of which 7 are 
for the Rue de Bondy and 6 for the Rue des Filles- 
Dieu. Six of the feeders are specially devoted 
to that part of the canalisation from which the arc 
lamps are taken that light the Boulevards, 


(To be continued.) 





FLOATING ELEVATOR AND SPOIL 
DISTRIBUTOR. 


WE illustrate a floating elevator and spoil distributor 
constructed by Mr. A. F. Smulders, Utrecht, Holland, 
for removing dredged material out of barges at the 
Baltic Sea Canal Works. On page 213 we give a per- 
spective view showing the apparatus at work, and on 
our two-page plate are given plans, longitudinal and 
cross-sections, with details. The dredged material is 
raised out of the launches or barges by means of a 
double ranged bucket chain to a height of 10.5 metres 
(34 ft. 5 in.) above the water line, from whence it is 
pushed to the place of deposition by a heavy stream 
of water supplied by centrifugal pumps. 

The necessary machinery and superstructure are 
supported on two vessels connected, as shown in Figs. 
4and 5, with cross-girders, a sufficient width being left 
between each vessel to form a well large enough for a 
barge to float into, and for the working of the bucket 
ladder utilised in raising the material from the barges, 
The girders are braced together and carry the framing 
for the bucket chains, gears, &c. 

The port vessel is provided with a compound en- 
gine of 150 indicated horse-power with injection con- 
denser actuating two powerful centrifugal pumps, 
raising water which enters by a series of holes into 
the bottom of the shoots underneath the dredged 
material, carrying the material to the conduit (as 
indicated on Fig. 4, and in detail on Figs. 6 and 7). 

A steel boiler of 80 square metres (860 square feet) 
heating surface, and 6 atmospheres, (90 lb.) working 
pressure, supplies steam to the engine. Forward on 
the deck of the same vessel there is a vertical two- 
cylinder high-pressure engine of 30 indicated horse- 
power, which helps to bring the barge to the de- 
sired position between the parallel vessels, A 
horizontal two-cylinder engine of the same power, 
fitted with reversing gear, placed in the middle of the 
foremost iron girder, raises and lowers the bucket 
ladder by the interposition of a strongly framed cap- 
stan, as shown on Tig. 5. The gearing throughout is 
of friction pulleys and worm and wormwheel ; it is 
driven by belts. 

In the starboard vessel there is a compound engine 
of 100 indicated horse-power, with injection condenser, 
working the bucket chain by means of belts and 
wheel gearing, as shown on Fig. 2. A marine boiler 
of 46 square metres (495 square feet) heating surface 
and 6 atmospheres (90 lb.) working pressure, supplies 
steam. In this vessel, it may be added, there is a cabin 
for the crew. 

The dimensions of the vessels are as follows: Ex- 
treme length, 25 metres (82 ft.); breadth, 4.5 metres 
(14 ft. 9in.) ; depth (moulded), 2.7 metres (6 ft. 62 in.); 
average draught of water, 1.4 metres (4 ft. 7 in.) ; 
space between the ships, 6.55 metres (21 ft. 6in.). The 
iron structure connecting the ships is composed of 
four upright box-form stanchions on both ships, con- 
nected at the top by two strong box girders with tie- 

ieces supporting the main framing. This main 

raming, also of the ‘‘ box girder” form, is strengthened 

with angle irons and braced together at the tops by 
a platform supporting the gearing of the bucket 
chains, as shown on Fig. 5. The buckets have a 
capacity of 160 litres (5.65 cubic feet), and the speed in 
travel is at the rate of 25 to 30 buckets per minute, 
so that with both ladders working, 50 to 60 buckets 
are discharged per minute. The top tumbler shaft is 
placed at a height of 13 metres (42 ft. 8in.) above the 
water line (Fig. 4), and the dredge conduit hasa length 
of 50 metres (164 ft.), Fig. 1. The shooting is done 
at a height of 8.5 metres (27 ft. 10 in.) above the water 
line, and the shoot catches the dredged products at a 
height of 10.5 metres (34 ft. 5 in.) above the water 
line, the sliding gradient being 4 to 100. The dredge 
conduit is carried by timberwork resting on two of 
the upright box-form stanchions. 

All cables are of galvanised steel and provided with 
open twin buckles. The main parts of the apparatus 
are of steel, and all pieces subject to wear and tear are 





fitted with bushes so formed that they can be easily 
replaced. 
he quantity of suitable soil removed by these appa- 
ratus amounts to 350 cubic metres (12,360 square feet) 
= hour. Four plants of similar construction have 
en built for the new Baltic Sea Canal, besides a 
fixed elevator of the same power and disposition, with 
the exception that the top tumbler shaft was suspended 
at a height of 16.1 metres (52ft. 10 in.) above the 
water line, and the dredge conduit placed at a distance 
of 13 metres (43 ft.) from it. 





NOTES FROM THE UNITED STATES, 
PHILADELPHIA, February 4, 1891. 

THE iron trade throughout the States is not develop- 
ing with as much vigour as is usual during the woe 
portion of the year. The consumption of iron last 
year was 8,922,454 gross tons; shipments of rails last 
year 1,388,186, which is just about one-half of the 
producing capacity. Facilities for the turning out of 
structural iron are being increased at several points, 
and it is very probable that all of this increased 
capacity will be pretty well employed during the rest 
of the year. For the past two weeks prices for both 
plate and structural iron have weakened a little, ex- 
cepting in beams and channels, which are held at 
63 dols. per net ton. At several points wages have 
been reduced, but as schedules are established in most 
iron-making localities there will be no dispute over 


—_— 
orge iron is selling in southern iron centres at 
10 dols. per ton, and foundry at 12 dols.; freights 
to northern consuming points range from 4 dols. 
to 4.50 dols. per ton. Southern ironmakers have not 
booked much business for a week or two past, as 
buyers feel that the condition of things is too un- 
settled. There is a very heavy demand for rods, and 
large lots have sold within the past few days. In 
eastern mills prices are 38.50 dols. ; contracts are 
being placed for steel plates at 2.10 dols. ; merchant 
bars are quoted at New York at 1.70 dols.; very 
little demand is observed for track fastenings. Spikes 
are 2dols. ; steel rails 28 dols. to 30 dols.; wire 
nails 2.15 dols.; cut nails at New York 1.80 dols. 
Hardware manufacturers are doing a good winter’s 
business ; there are large stocks of glass in all markets, 
and several works are still shut down. A general 
restriction is talked of, unless prices should improve. 


PHILADELPHIA, February 11, 1891. 

Orders for 100,000 tons of steel rails will probably be 
waa this week in Pennsylvania mills, of which the 

ennsylvania Railroad Company will order about one- 
half. It is given out that the price will be 30 dols., 
but upon this point a number of buyers express doubts. 
The difficulties which have existed for years among 
railmakers have been eradicated, and a peace has been 
patched up which makers say will stand the severest 
test. The Carnegies have the Du Quesne mill, and the 
two fighting mills at Scranton are now practically 
under one head, so that there now is peace in camp, 
and therefore prices are marked up to 30 dols. with 
the anticipation that they will stay there. It would 
certainly be an interesting thing to see the railmakers 
agree at this time and sell 1,500,000 tons of rails this 
year at an advance of 2 dols. to 3 dols. per ton over 
what bitter competitive rates would fix. Rail buyers, 
of course, do not think that these figures are going to 
hold, but it must be remembered that several years ago 
the railmen suddenly advanced prices and maintained 
them for a year or two. 

Within the past week or two quite a number of large 
orders, some of them 1000 tons, were placed for iron 
and steel plates. Some of the buyers were shipbuilders 
on the lakes. The heavy orders that we are expect- 
ing for structual material have not yet come in. There 
is an upward tendency in prices jin nearly all kinds of 
iron and steel products. few furnacemen have 
endeavoured to advance prices on pig iron because of 
the falling off in production, but their efforts are not 
likely to succeed. The demand for merchant iron 
throughout the country is at a low ebb ; reductions 
have been made at a good many mills through 
eastern Pennsylvania, elsewhere the schedule pre- 
vails. The sheet and pipe mills throughout the 
country are making better time than bar mills. 
There is an active demand for old rails and scrap. 
Car builders are also looking around for supplies for 
the coming ninety days, but as they expect lower 
prices their orders are insignificant. The situation in 
the iron trade is not altogether what manufacturers 
would like. Mills in some parts of the country are 
running three-quarter time; there is of course a good 
deal of confidence expressed in a good season later on, 
but just at present, after the severe financial strin- 
gency, there is more or less unrest that will not dis- 
appear until the opening of spring. A good business 
is being done throughout the interior; rail 
managers are somewhat brightened at the pro- 
spective decline in freights on account of the short 
corn crop. Manufacturing enterprises are being 
pushed along as usual, and productive capacity in 














ENGINEERING, Fesrvary 20, 1891. 








FLOATING ELEVATOR AND SPOIL DISae 


CONSTRUCTED BY MR. A. F. sMunpdps 


| 





(For Description, see Pi 









. 6 
lug . 2 00 50 0 | 2 3 4 5 6 1 8 9 10 Metres. 
i (tone Resta (eee oy ee Fae eee 
Ins 126 0 5 10 20 
rr BEM WRC DR CY Aa Une LE Ken al Me a —_ mau ee 






































x pe 


| 
| 
\ 


a 





\\\ N 
\ 


= be 
4 It 
AT 
= wy 


\ —— 
Li 


oe = 
oe 























HRS. ENGINEER, 


Paye 214.) 


see 
ity 


BeeoUTOR FOR THE BALTIC SEA CAN 


UTRECHT, HOLLAND. 




















AL, 




















































































































































































































FE. 20, 1891.] 


ENGINEERING. 


215 











THE CENTRAL BATTERY IRONCLAD 
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every direction is being increased as if there were no 
danger of over doing. A good many speculative enter- 
prises are before the public, and are being encouraged, 
such as the booming of manufacturing cities in the 
Southern States. There is more danger to be appre- 
hended from this tendency than any other ; if all the 
enterprises now under consideration were pushed 
ahead, the markets would be over supplied with 
manufacturing products. Inexperienced investors are 
plunging into opportunities to grow rich suddenly, 
and the movement must expend its force disastrously 
before the inevitable lessons will be learned. This 
does not mean that hundreds of excellent enterprises 
are not being prosecuted in the south, but only that 
shrewd promoters are falling in the wake of successful 
schemes, and are inducing tens of thousands to put 
their money out in the hope of an early and extraor- 
dinary return. Advices from all interior points in the 
south show that manufacturing enterprise is stimu- 
lated, and is being encouraged with good returns from 
existing plants. 








THE FRENCH NAVY.—No. XI. 
Tue Ironcxap “ TRIDENT.” 

Tne Trident, which is one of the older French iron- 
clads of the Colbert type, was launched in 1876. She 
is a wooden ship protected by a belt of iron armour 
only 8.6 in. in thickness, and with a rectangular 
central battery inclosed with 6}in. iron plates. Built 
at a time when France had only recently commenced 
to reconstruct her navy, and was a long way behind 
this country, both as regards naval construction and 
the means of producing high-class material for defence 
and offence, she is at the present time somewhat 
obsolete as a type, and, possessing neither high speed 
nor great defensive qualities, cannot be ranked as a for- 
midable antagonist. The armament she carries is, 
however, a very heavy one, including no less than six 
10.6 in. guns and ten 9.45in. A part of the heavy 
armament is carried in the barbette turrets above the 
central battery. The following Table contains the 
leading particulars of this ship : 


Date of launch ... rae sia 1876 
Material set iets ... Wood and iron 
Length 321 ft. 6 in. 
Beam ais ea es eas Oe .. .é ,, 
Draught of water aft... ei ye eee 
Displacement ae ae 8456 tons 
Engines 5083 HP. 
Speed A sha 14.2 knots 
umber of screws 1 


Coal storage J mo 650 tons 
Thickness of armour belt Sea 8.66 in. 
‘5 +, on batteries 6.29 ,, 
eA deck... ine rel AD as 
Armament : 
27-cent. (10.63-in.) gun, number 8 
24 ,, (9.45 im.)... on os 2 
a ae ‘sa ass 6 
Quick-firing guns... ecu ! 2 
Revolving cannon ea ee 14 
Number of crew ... aa aa 730 





THE AUXILIARY YACHT ‘ PRINCESS 
ALICE.” 


THERE was successfully launched from the historic 
ways of Blackwall Yard, whence so many good ships 
have slid into the Thames in days past, a vessel 
which in beauty of design will bear comparison with 
any that have gone before. This is the Prince of 
Monaco’s new yacht, christened on the occasion, the 
Princess Alice. 

It will doubtless surprise many persons to hear that 
the illustrious owner of this new vessel is an enthusiastic 
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seeker afterscientific truth in the field of marine zoology. 
He has won fame in certain select circles as the designer 
of various trawls, dredges, and other devices designed 
specially for bringing up from great depths, marine 
fauna, and for determining the physical conditions 
under which they exist. Hitherto his serene highness 
has pursued these praiseworthy investigations by the 
aid of a schooner yacht, the Hirondelle; but experience 
has taught him that steam is necessary in order to get 
the best results. The consequence has been that 
Messrs. R. and H. Green have been intrusted with the 
contract for building the vessel we are about to 
describe, whilst Messrs. John Penn and Son will pro- 
vide the machinery. 

The vessel is of composite build, the framing being 
of steel, and the planking of teak. The following are 
the leading dimensions : 


Length on load water line... 168 ft. 
‘a between perpendiculars 70 
Breadth (extreme) ay 27 
Depth moulded... 16 ft. 9 in 
Draught (mean) ae ae «ae ‘San aes 
Tonnage (Thames rule) a ua f 
Indicated horse-power ana ai 350 


The adoption of a wooden skin in preference to steel 
was made, as the composite form of construction is the 
best adapted for a steam and sailing yacht for cruising 
purposes. Ifthe details of construction be properly 
worked out the necessary strength and rigidity should 
be obtained solely from the steel framing, and no stress 
should be borne by the wooden planking. With 
such a material as teak, there should be no more 
fear of leakage and bilge water than with a hull made 
of iron or steel throughout. At the same time the 
interior space is not encroached upon as it would be 
with wooden framing. Wood being not so rapid a 
conductor of heat as iron or steel, the interior of the 
vessel is not so subject to alteration of temperature, a 
point of very considerable importance in hot latitudes. 
Again, a steel ship cannot be coppered, unless she be 
wood-sheathed—which is expensive and inconvenient 
—and therefore the bottom becomes foul, unless the 
vessel be frequently docked, an oferation which is 
often impossible to be undertaken in out-of-the-way 
parts that ocean-cruising yachts often frequent. 

The vessel is properly an auxiliary yacht, and has a 
spread of more than 12,000 square feet of canvas. 
The rig is that of a three-masted square topsail 
schooner. The sails are by Ratsey and Lapthorne, 
and make a handsome show in the sail plan. The pro- 
pelling machinery consists of a set of triple-compound 
engines ofthe usual description for vessels of this class, 
and with the 350 indicated horse-power anticipated the 
estimated speed is 9 knots per hour. There is a Bevis 
feathering propeller, so that full advantage may be 
taken of the big sail-spread. There are two boilers, 
both of which may be used for supplying steam 
to the main engines. One is, however, much larger 
than the other, the smaller being intended to be used 
for generating steam for auxiliary engines when the pro- 
pelling machinery is not at work, or for manceuvring the 
yacht at slow speeds. The auxiliary machinery consists 
of electric light engines, refrigerating machines, fresh 
water condenser, steam capstan, winches, whips, and 
other devices for handling trawls, dredgers, &c. The 
bunkers will carry 80 tons of coal, which at 9 knots 
will givea radius of action of 3400 knots. There will be 
two Downton pumps, one of which is for pumping the 
bilge whilst the other is for washing decks and filling 
tanks. The vessel is divided into six water-tight 
compartments, any two of which can be filled without 
sinking the ship. There is a long deckhouse, 53 ft. 
long by 11 ft. broad, amidships, the fore part of which 
is dented to the chart-room. Aft of this are the 
galley bakehouse and deck pantry. The owner’s cabin 





comes next, there being a raised glass skylight which 
gives a view all round the horizon. Abaft, again, is 
the companion way leading to the main deck. 
Further on there is a spare cabin, a dark room for 
ry purposes, and the deck laboratory. The 
atter communicates with another laboratory on the 
deck below by a lift. The rest of the space in the 
deckhouse is devoted to the room containing the deep- 
sea sounding machine and the engine-room hatch and 
companion. 

Below, the accommodation is much of the description 
usual with large yachts of this type, and, doubtless, 
the upholstery will be on a scale of sufficient magnifi- 
cence, but on this we cannot become eloquent as we 
have not the details at our disposal. 

We may add that a full description and illustrations 
of the vessel recently appeared in our contemporary 
the Field, from which some of the above details have 
been taken. 





THE PHYSICAL SOCIETY. 

At the annual general meeting of the Physical Society, 
February 13, 1891, Professor A. W. Reinold, ¥.R.S., past- 
president, in the chair, the reports of the Council and 
treasurer were read and approved. From the former it 
appears that there has been a satisfactory increase in the 
number of members, and in the average attendance at 
the _ oy During the year a translation of Professor 
Van der Waal’s memoir on ‘‘The Continuity of the 
Liquid and Gaseous States of Matter” has been issued to 
members, and it is hoped that the translation of Volta’s 
works, now in hand, will be published before the next 
general meeting. 

The Council regret the loss by death of Mr. W. H. 
Snell and Mr. W. nh Carpenter, and cbituary notices 
of these late members accompany the report. 

The treasurer’s statement shows that the financial con- 
dition of the Society is very satisfactory, and that the 
sales of the Society’s publications have increased con- 
siderably. 

A vote of thanks, proposed by Mr. Whipple and 
seconded by Dr. Gladstone, was unanimously accorded 
to the Lords of the Committee of Council on Education 
for the use of the room and apparatus. Dr. Atkinson 

ge a vote of thanks to the auditors, Professor 
fuller and Dr. Fison, which was seconded by Dr. 
Thompson and passed unanimously. The proposer, in 
referring to the satisfactory nature of the accounts, 
recommended that the publications of the Society should 
be brought before physicists and other students of 
physical science, and Dr. Thompson heartily concurred 
in this recommendation. A third unanimous vote was 
accorded to the President and officers for their services 
during the past year, the proposer and seconder being 
Dr. Waller and Professor Minchin. 

The following gentlemen were declared duly elected to 
form the new Council : President, Professor W. E. Ayrton, 
F.RS.; vice-presidents, Dr. E. Atkinson, Walter 
Baily, M.A., Professor O. J. Lodge, D.Sc., F.R.S., Pro- 
fessor S. P. Thompson, D.Sc. ; secretaries, Professor J. 
Perry, F.R.S., T. H. Blakesley, M.A., M.Inst. C.F. ; 
treasurer, Professor A. W. Riicker, M.A., F.R.S., 3 
demonstrator, C. V. Boys, F.R8.; other members of 
Council, Shelford Bidwell, M.A., LL. B., F.R.S., W. H. 
Coffin, Major-General E. R. Testing, R.E., F.R.S., Pro- 
fessor G. F. Fitzgerald, M.A., F.R.S., Professor J. V. 
Jones, M.A., Rev. F. J. Smith, M.A., Professor W. 
Stroud, D.Sc., H. Tomlinson, B.A., F.R.S., G. M. 
Whipple, D.Sc., James Wimshurst. 

The meeting was resolved into an ordinar 
meeting, and , Tossa W. Thorp, B.Sc., G. W. 
S. Joyce were elected members of the Society. 

A paper ‘‘ On the Change in the Absorption Spectrum of 
Cobalt Glass produced by Heat,” by Sir John Conroy, 
Bart., M.A., was read by Mr. Blakesley. The absorp- 
tion spectrum of cobalt glass, when cold, consists of three 
dark bands in the red, yellow, and green, with a con- 
siderable amount of absorption between the first two. 
When a piece is heated to nearly red heat, the absorption 
between the first two dark bands diminishes, and the 
band in the red moves towards the least refrangible end 
of the spectrum, whilst those in the yellow and green 
retain their position, but become less distinct. During 
the heating of the glass the intensity of its colour dimi- 
nishes, and as the glass cools, its original colour and 
absorption spectrum returns. Diagrams and numbers 
showing the character and positions of the bands in hot 
and cold glass accom omg Beg paper, together with the 
numbers obtained by br. . J. Russell (Proceedings Royal 
Society, 32, p. 258) for cold cobalt glass. 

In conclusion the author says that these observations 
and those of Feussner on solutions, show that the 
absorption spectra of some substances vary with tempera- 
ture. In pi se this may be due to f>.rmation of dif- 
ferent hydrates or to partial dissociation, but in a solid 
like cobalt glass an actual change on its chemical consti- 
tution at a temperature considerably below its fusing 
point does not seem probable. 

Dr. Gladstone said it was generally known that heat 
affects the colouring power of substances, and that in 
solutions, absorption is greater the higher the tempera- 
ture. Different solvents sometimes produce effects 
analogous to heat, for cobalt salt dissolved in water and 
in alcohol gives pink and blue solutions respectively, and 
rise of temperature makes the aqueous solution more 
blue. He concurred with the author as to the causes of 
the phenomena in liquids, and that the same explanation 
would not apply to glass. 

Professor R P. ompson thought Sir John Conroy’s 
results agreed with the experiments which Mr Ackroyd 
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MODERN FRENCH ARTILLERY; HOTCHKISS QUICK-FIRING GUNS. 
(For Description, see Page 210.) 
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STANDARD SECTIONS OF HOTCHKISS QUICK-FIRING GUN. 
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37-MILLIMETRE (1-POUNDER) HOTCHKISS QUICK-FIRING GUN. 
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MODERN FRENCH ARTILLERY; HOTCHKISS QUICK-FIRING GUNS. 
(For Description, see Page 210.) 
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BREECH MECHANISM OF HOTCHKISS QUICK-FIRING GUN. 


showed before the Society some years ago, when he! previous meeting. In one of these, a seleno-aluminium | tive to thesensitive state produced by a Hertz oscillator 
demonstrated that the colours reflected by opaque bodies, siete illuminated by the light of a taper, deflected an 
such as porcelain, &c., when heated, tend towards red. 


| at a distance, 
un, & | electrometer needle, thereby actuating a relay and ringing | 
Professor Minchin showed some experiments in illus- | a bell. 


In the discussion, Mr. Tunzelmann said Kalischer and 
r ; He afterwards exhibited one of his ‘‘impulsion | Von Uljanin had worked at the same subject, the former 
tration of his paper on ‘‘ Photo-Electricity,” read at the cells” in action, and showed the change from the insensi- | being the first to make experiments on @ p 


hoto-electro 
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motive force in selenium. His cells were made by winding 
brass wires on glass tubes and coating them with selenium, 
which was subsequently annealed. These cells lost their 
—_ after some time and would not respond to feeble 

ights. By using two wires of different metals he’obtained 
better results. Fritts, in 1883, used brass sod gow plates 
coated with selenium, and Uljanin employ platinum 
plates deposited so thin as to be transparent. e latter 
experimenter found that the electromotive force was 

roportioned to thesquare root of the intensity of the 

ight. He also observed that the orange-yellow of the 
prismatic spectrum produced the greatest effect, whereas 
the yellow-green and the green rays of the diffraction 
spectrum gave the maximum electromotive force. Com- 
paring these results with Langley’s observations on the 
energy of the spectrum, it would appear that the electro- 
motive force bears no relation to the maximum ener, 
falling on the surfaces. Speaking of the cause of the 
phenomena he said the electrolytic idea of Von Uljanin 
seemed inapplicable to Professor Minchin’s results, and 
he inquired whether a mixture of selenium and alumi- 
— would undergo a gradual change by exposure to 

ight, 

i Gladstone said such a change, if it occurred, would 
be very slow, for nearly all difficult chemical reactions 
take time to complete. The fading of colours was adduced 
as an instance of slow chemical change produced by 


ight. 

Dr. Waller thought the subject might throw light on 
the changes occurring in the retina, and asked if it was 
possible to separate thermo-electric and photo-chemical 
effects. 

Dr. Burton said he had suggested that the action of 
light on the retina was a photo-chemical one some time 
ago. But hitherto it had been difficult to obtain sub- 
stances sensitive to any but the blue and violet rays, 
whereas the eye was most sensitive to green and yellow 
light. In the photo-electric batteries, however, the 
electromotive force may generate a current and there- 
fore energy, and the important question seemed to 
be, Where does this energy come from’? Is it a 
chemical change precipitated by the action of light, or 
does a direct conversion of light into electric energy 
ocour ? 

Professor Minchin in his reply said he thought his cells 
really transformed the incident energy. They were 
usually kept on open circuit, and there appeared to be no 
deterioration with time, the only change being a slug- 

ishness in developing their maximum electromotive 
oree, 





TRIALS OF A SIX-INCH QUICK-FIRING 
GUN. 


THE following are the details of a trial which has been 
carried out at Portsmouth with a new 6-in. quick-firing 
gun and mounting, under the supervision of the officers 
of H.M.S. Excellent, the gun being worked by a detach- 
ment of blue-jackets from that vessel: 

The gun was mounted in the bows of the gunboat Kite, 
a structure having been erected to represent the ship’s 
side, with a view to trying the gun as if it were mounted 
‘*between decks” on board a large cruiser. The pro- 
gramme was to fire 100 rounds in series of 10 to 20, which 
series were to be fired with as much rapidity as possible. 
The weight of the projectile was 100 lb., and the weight of 
the powder charge 34 lb. of E.X.E. powder. The whole 
of the programme was carried out without the slightest 
hitch, everything working just as satisfactorily at the end 
of the trials as it did before the trials commenced. Ten 
rounds were fired for rapidity in 1 min, 31 sec., which 
gives an average of rather over six rounds a minute. 

The gun was also tried at all angles of elevation up to 
15 deg., which is the maximum required by the Admiralty 
when the gun is mounted ‘‘ between decks.” The ease 
and accuracy with which the gun can be trained and 
elevated were fully demonstrated by the following portion of 
the programme : Two targets were laid out ubout 1000 

ards apart, and from 1500 to 2000 yards from the gun- 
boat, which steamed a course as if to pass directly 
between them. Two series, the first of 10 and the second 
of 20 rounds, were then fired, each alternate round being 
tired at a different target ; thus the gun had to be trained 
through an are of nearly 60 deg. between successive rounds, 
and the elevation also had to be altered. Excellent practice 
was made throughout the trials, and the last 10 rounds, 
which were specially fired against time, were fired in 
2 minutes and 4seconds, Electric firing was used through- 
out the trials, and nota single missfire occurred. he 
crew consisted of five men, with duties as follows : 

No. 1 sighted, elevated, trained, and fired the gun. 

No, 2 opened and closed the breech. 

No. 3 assisted No. 2, and extracted the cartridge. 


No. 4 entered the shot. 
No. 5 cartridge. 


’ 

‘These five men made up a full crew, but two men, or 
even one, would have had no d fticulty whatever in keep- 
ing up a fairly rapid fire for a short time. This gun has 
now tired nearly 200 rounds in the way of trials, but the 
Admiralty contemplate firing yet another 100 rounds 
with the mounting arranged as for the upper deck of a 
cruiser. 

There was tried on this occasion, for the first time, a 
special arrangement for testing the electric firing circuit 
and primer. This was done by means of an instrument, 
which is fitted on to the electric firing pistol, and gives 
forth a ringing sound whenever the circuit is complete. 
This information would be conveyed at once to the firing 
gunner if everything is correct before he attempts to fire. 
The instrument also provides a means of warning when- 
ever the gun is loaded, and thus is dangerous to approach 
within the limits of range or recoil. The very exhaustive 
trial of firing the 100 rounds in rapid succession proved 





that this little instrument did its work thoroughly with- 

out being in the least disturbed by the shocks. 

Summary of Results of Experiments carried out on board 
Her Majesty’s Gunboat “‘ Kite” at Portsmouth, Feb- 
ruary 10, 1891. 
6-in. 40-calibre quick-firing gun on C. P. mounting, erected 

as for ‘* between decks,” 


Weight of gun 5 tons 15 cwt. 
ae mounting 6 tons 0 cwt. 1 qr. 
> projectile lb 


100 Ib. 
34 1b. E.X.E. 


mm powder .. 











Rounds. Elevation. po My Remarks. 
deg. min./ m. s. 
lto 10 5 0 1 30 |These were not fired for rapidity. 
11 ,, 20; 10 0 253 ‘Considerable delay, owing to vessels 
21 ,, 30} 15 0 28 getting into range. 
31,, 40 15 0 1 54 
41 ,, 50 about 1 40 
horizontal] - 
51,, 60, do. 131 /|Fired against time, 
61,, 70) 1 5 128 |Aimed at a fixed target 1500 yards 
| distant, 
71 ,, 80) about 1°| 2 14,4/Aimed at a fixed target from 1200 to 
1500 yards distant. 
81 ,, 90 » 2°| 220 |Aimed at two targets, The gun 
trained on each alternately. 
91,,100' 1 50 2 4 |Aimed at two targets. The gun 
| trained on each alternately. 


~ Nore. —A deduction of 39 secs. was made on the total time, on 
account of something obscuring the range. ’ 

The shooting throughout the practice was considered to be very 
‘ood. 
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THE TAXATION OF MACHINERY. 
To THE EpIToR oF ENGINEERING. 

S1r,—May I ask a portion of your valuable space to 
call the attention of your readers to the Bill for the exemp- 
tion of machinery from rating which is down for the 
second reading on Wednesday next, the 25th inst. It is 
of the utmost importance that a decisive majority should 
be obtained in the division, and your‘readers who are 
interested in the question will greatly assist if they will 
at once write to their Parliamentary representatives 
urging them to attend and vote in favour of the Bill. 

I inclose a list of members who voted against the 
measure in the last session, to whom particular attention 
should be given, 

It is very remarkable to find the members for such 
constituencies as Newcastle and Sunderland opposing the 
measure. 

Yours faithfully, 
G. Humpureys Davies, Secretary. 

22, Buckingham-street, Adelphi, W.C., 

‘ebruary 18, 1891, 





THE TRIAL OF H.M.S. ‘‘ LATONA.” 
To THE EDITOR OF ENGINEERING. 

Sir,—The statement as to estimated horse-powers and 
speeds of H.M.S. Latona was not meant to be taken as 
an exact statement from which a speed relation could be 
drawn, and if it were so worded as to be taken in this 
way, a correction is, as Mr. Mansell states, necessary. 
What was required of the contractor was that the engines 
should indicate 9000 horse-power at 1} in. air pressure 
giving a speed of 20 knots for four consecutive hours, an 
that they should also indicate 7000 horse-power with not 
more than .5 in. air pressure for eight consecutive hours ; 
it would then be —- that this 7000 horse-power 
could be maintained for as long almost as any coal re- 
mained, and that under all but the very worst conditions 
a speed of 18 knots could be obtained. It did not in the 
least follow that only 18 knots were expected in the 
favourable conditions of the eight hours’ trial. 

Had Mr. Mansell simply pointed out an apparent dis- 
crepancy, no more would need to be said, but when he 
goes on to talk of correction being required, ‘‘ it is incor- 
rect and misleading ” to state that 7000 horse-power were 
necessary for 18 knots; ‘‘ the speed was not 19.051 knots ;” 
and that it will be found that 6000 horse-power was the 
estimate ; it mes necessary to say a few words on 
Mr. Mansell’s own statements, 

In the first place 6000 horse-power was not the published 
Admiralty estimate for any s whatever, and secondly 
those who conducted the trial say that the speed was 
19.051 knots, and they are more likely to know than Mr. 
Mansell. So far as can be gathered from the wording, 
Mr. Mansell appears to consider that : 

1. Because 9000 horse-power was estimated to produce 
20 knots, therefore it does produce it without one decimal 
difference. 

2. That the same statement would hold for 6000 horse- 
power and 18 knots, 7.e. supposing he had been correct as 
this being the estimate ; and 

3. That the speed and power must exactly fulfil his pet 
law; and that if this requires a speed of 18.92 knots at 
the intermediate horse-power, then the ship did go 18.92 
knots, and it is no good for the observers on board to say 
she went 19.051 knots. 

If he did mean to convey these ideas he is not likely to 
et many engineers to agree with him, and if not, his 
etter is ‘‘incorrect and misleading,” and ‘‘ had better be 

corrected.” 
Yours truly, 
THE WRITER OF THE ARTICLE, 





SupMARINE TELEGRAPH CaBLES.—With one or two 
trifling exceptions the submarine cables of the world, 
which stretch over 120,000 nautical miles, and have cost 
40,000,000/., are of British construction, 





NOTES FROM THE NORTH. 

Guascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a quieter tone 
in the pig-iron market last Thursday forenoon. Though 
warrants were again carried at level, the price slipped 
back fully 2d. per ton. The minute that any cash iron 
was offered in anything like quantity the buyers were off. 
Some “ outside” iron was sold towards the close, when 
the market was rather weak at 46s. 10d. cash, after 47s, 
per ton had been paid for Scotch iron. Only a limited 
amount of business was done in warrant iron. Cleveland 
iron was steady, and the price of hematite iron fell 14d. 
per ton to 50s.74d. cash. A sale of a line of 7000 tons of 
Scotch warrants by a prominent “bull” firm weakened 
the tone of the market in the afternoon, and at the close 
the settlement prices were—Scotch iron, 46s. 9d. per ton ; 
Cleveland, 41s. 74d.; hematite iron, 50s. 74d. per ton. 
Scotch warrants were very flat on Friday forenoon, and 
as much as 14 per cent. was paid by lenders. A good 
all-round business, Scotch iron opened at 46s. 93d. 
‘ved ton, and finished up at 46s. 6d., after 46s, 54d. had 
en done. The market was quiet in the afternoon, and 
without any special] feature. Scotch warrants improved 4d. 
per ton to 46s. 64d. Cleveland was 14d. per ton better at 
41s. 8d., and hematite iron was weak at 50s. 44d. per ton. 
The settlement prices at the close were—Scotch iron 
46s. 6d. per ton, Cleveland 41s. 74d., hematite iron 
50s. 44d. per ton. Monday’s market was characterised 
by a quiet feeling, several causes operating against fluc- 
tuations to any extent, either one way or another, in the 
value of warrant iron. During the forenoon Scotch iron 
touched 46s. 5d. per ton cash, the close being rather lower. 
Cleveland iron lost 14d. per ton, but hematite warrants 
remained unchanged in price. After a somewhat dull 
opening, the tone of the market improved a little, 
Scotch iron advancing 24d. per ton from the open- 
ing price. A _ little purchasing by a prominent 
operator sent a few outside orders into the market. Scotch 
iron opened at 46s. 5d. per ton cash, from which point the 
price advanced to 46s. 74d. Subsequently 46s. 7d. per 
ton was —— for a number of lots, po at that price 
the market closed with buyers over. Under the influence 
of a few outside purchases, Scotch warrants were firm on 
Tuesday forenoon. Comparatively little business, how- 
ever, was done. There was a large withdrawal of iron 
from store on Monday, which had a stiffening effect 
on prices; but against that one favourable item 
there had to be set the dulness settling down on 
trade almost everywhere. The price was success- 
fully bid up at the finish. Scotch iron rose in price 
from 46s, 8d. to 46s. 10d. per ton cash. In sympathy 
with the improvement in Scotch iron, there was also 
a little improvement in hematite iron. A firm tone still 
ruled in the afternoon, though the price of Scotch war- 
rants advanced but 4d. per ton to 46s. 104d. cash. The 
buying, chiefly on outside account, was on the strength 
of another large delivery from store. The settlement 
rices at the close were—Scotch iron, 46s. 104d. per ton ; 
leveland 41s. 103d. ; hematite iron, 50s. 74d r ton. 
The market was quiet but steady this forenoon, business 
being done in Scotch, Cleveland, and hematite iron war- 
rants at a shade over yesterday’s closing prices. In the 
afternoon the market was a shade easier, and on the day 
Scotch warrants were 1d. per ton lower, while hematite 
iron was $d. lower, and Cleveland 4d. per ton higher. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 4460 tons, as compared with 6732 tons in the 
corresponding week of last year. They included 161 tons 
for the United States, 100 tons for South America, 350 
tons for Australia, 1650 tons for Italy, 235 tons for Bel- 
gium, smaller quantities for other countries, and 1631 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores yesterday afternoon stood 
at 554,033 tons, against 559,917 tons yesterday week, thus 

showing for the week a decrease amounting to 5884 tons. 


The Scotch Blast Furnaces.—Further progress has been 
made during the past week in the way of getting a large 
proportion of the Scotch blast furnaces blown in again. 
According to present arrangement, about one-third of 
the furnaces are to be put in blast. As matters are now 
inan acute stage the men on strike or locked out are 
holding meetings daily, at which they take counsel with 
one another and are addressed by their leaders. They 
are doing their best to keep the union men from going 
back to work, and they find that in addition to their 
non-unionist countrymen there are a number of Poles 
employed at the blown-in furnaces. 


Finished Iron and Steel Trades.—There is a very dull 
tone prevailing in these branches of industry. Compara- 
tively few transactions are being entered into. The 
dulness is deepened by the discouraging reports arriving 
from all other producing centres, not only in England, 
but also on the Continent and in America. Some of 
the older firms of iron merchants declare that never 
in the course of a very extensive experience have 
they witnessed such a poor demand as that which 
at present exists for scotch iron both on home 
and on foreign account. Notwithstanding the fact 
that business in the steel trade is exceedingly flat, 
some firms have lately declined to take orders foe boiler 
plates at less than 7/. 15s. per ton, less 5 per cent. dis- 
count. Merchants, however, are quoting at 7/. 5s. per 
ton. Ship-plates are quoted at 6/. 12s. 6d. per ton; 
angle bars at 6/. 5s., and other bars at 6/. 15s. per ton. 
At a conference of makers of bar and other irons, held in 
Glasgow last Friday, it was agreed to reduce the quota- 
tions for bars of first brands by 5s. per ton. The quota- 
tions will now be issued as follows: N. B. crown bars, 
61. 7s. 6d. ; GI w Waverley, Globe, and J. Crown S. 
bars, 6/. 5s. ; and common bars, 6/. 2s. 6d., subject to the 
usual discount of 5 per cent. Some makers are at pre- 
sent quoting 6/. for common bars. It is expected that, 
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should the steelmakers succeed in getting their men to 
accept a reduction of 74 to 10 per cent., of which notice 
expired on Saturday night, there will be a reduction made 
on steel quotations to meet the cheaper prices now quoted 
by English makers, 


The Late Mr. Richard John Napier, Lloyd’s Surveyor. 
—The funeral of the late Mr. Richard John Napier, sur- 
veyor to Lloyd’s Register, took place at Leith last Thurs- 
day. The deceased gentleman met his death on the 6th 
inst. by falling into the hold of a vessel at the Northum- 
berland Dock, Newcastle-on-Tyne, while he was engaged 
in the execution of his duty in making a survey for the 
load-line. A very large number of gentlemen connected 
with Lloyd’s and the engineering and shipping industries 
attended the funeral both at Newcastle-on-Tyne and 
Leith. Mr. Napier was 32 years of age, and was well 
known in engineering and feng <a circles, where he had 
made many warm friends by his marked ability and uni- 
form courtesy. He served his apprenticeship with the 
firm of Messrs. James Bertram and Sons, engineers, 
Leith Walk Foundry, Leith, and subsequently he was 
engaged for a number of years as a sea-going engineer, 
latterly filling the position of chief engineer. Before 
entering Lloyd’s he passed with distinction the Board of 
Trade examination for extra chief, which is the highest 
honour granted by the Board to marine engineers. 


New Shipbuilding Contracts.—Messrs. Scott and Co., 
Greenock, have recently concluded a contract to build 
two steel screw steamers of 800 tons each for the Brazilian 
coasting trade. Messrs. Blackwood and Gordon, Port- 
Glasgow, have contracted to build a steel steamer of 
260 ft. keel. She will be supplied with triple-expansion 
engines, and she will be in all respects similar to the Iris 
which waslately launched by thesame builders, and is about 
to set out for the Brazils on her maiden voyage. Messrs, 
Murdoch and Murray, also of Port-Glasgow, have re- 
ceived an order to build two hopper barges similar to 
those in use by the Clyde Trustees, for whom the same 
firm built eight barges some years ago. They will each 
be capable of carrying 500 tons. Messrs. Murdoch and 
Murray have also contracted to build three small screw 
tugs-—one of them 60 ft. in length, and the others each 
50 ft. in length. These vessels, which are all for service 
in South America, are to be supplied with compound 
surface-condensing engines by Messrs. David Rowan and 
Son, Glasgow. 


NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—-The shipments of coal 
from the four Lay oe Welsh ports in January were as 
follows: Cardiff—foreign, 838,197 tons; coastwise, 
112,298 tons. Newport—foreign, 145,911 tons ; coastwise, 
79,005 tons. Swansea—foreign, 83,148 tons; coastwise, 
56,563 tons; Llanelly—foreign, 9835 tons; coastwise, 
2971tons. The aggregate coal shipments for the month were 
accordingly—foreign, 1,077,091 tons; coastwise, 230,837 
tons. The shipments of iron and steel in January from 
the four ports were: Cardiff, 9694 tons; Newport, 2121 
tons ; Swansea, 2555 tons; Llanelly, nid; total 12,072 
tons. The shipments of coke from the four ports in 
January were: Cardiff, 5983 tons; Newport, 50 tons; 
Swansea, 470 tons; Llanelly, nid; total, 6503 tons. The 
shipments of patent fuel from the four ports in January 
were: Cardiff, 19,183 tons; Newport, 6011 tons: Swan- 
sea, 23,999 tons; Llanelly, nil ; total, 49,193 tons. 


Cardiff.—The steam coal trade has exhibited a healthy 
tone, and previous prices have been pretty well main- 
tained. The best qualities have made 15s. to 15s. 6d. per 
ton, and dry coal 14s. to 14s. 6d. per ton. The demand 
for household coal has been falling off of late; a steady 
business has, however, been done upon the whole; No. 3 
Rhondda large has made 14s. 9d. per ton. Patent fuel 
has been on average demand. The inquiry for iron ore 
has somewhat improved. The demand for coke has been 
less active. - Foundry descriptions have made 21s. per 
- furnace ditto 20s. per ton free on board at 

ardiff. 


Bute Docks Company.—The ninth half-yearly meeting 
of this company was held at the offices, Westminster, on 
Friday, the Hon. H. Dudley Ryder in the chair. From 
the accounts submitted it appeared that the balance avail- 
able for dividend amounted to 79,106/. 2s. 1ld., and that 
after providing for interest on debenture stock and divi- 
dend on 4 percent. preference shares, there remained a 
balance of 39,1067. 2s. 11d. The directors’ report was 
adopted, and a dividend for the half-year at the rate of 
3} per cent. per annum on the ordinary shares was de- 
— balance of 76067. 2s. 11d. to be carried 

orward, 


Great Western Colliery Company, Limited.—The report 
of the directors states that the profits for the past year, 
after payment of interest on the old company’s deben- 
tures, writing off 10,0007. for depreciation, and applying 
75001. to the reserve, amount to 33,5002. After paying an 
interim dividend of 10 per cent. per annum on the ordi- 
nary shares and the same on the preference shares, the 
disposable balance is 20,300/., from which the directors pro- 
pose a dividend of 10 per cent. on the ordinary ‘‘B” 
shares, a bonus of 2s. 6d. per share on “‘ A” and ‘“B’ 
shares, and 1s. 9d. per share on pete paid ** B” ordi- 
nary shares, carrying forward 3600/. The output of coal 
for 1890 was 376,617 tons, an increase of 19,811 tons over 
the previous year. 


Swansea.—The trade of Swansea for last month was 
satisfactory. The exports were 181,229 tons, against 
166,565 tons in January, 1890, the principal increase bein 
in coal and coke. The imports were 44,056 tons, against 
52,268 tons. On the whole, however, it will be seen that 
the trade of the port improved to the extent of 6452 tons. 


Devonport,—The Blonde will probably undergo similar 








repairs to those carried out in her sister ship, the Blanche; 
she is not due at the Cape until September. The Racer, 
which was launched at Devonport in 1884, is also to un- 
dergo a thorough refit. 


Engineer Students.—-The engineer students of Keyham 

ve been employed for some time t in the engine- 
room of the Racer. As, however, Pagel has to be 
completed for sea as soon as possible, the students will 
shortly be supplemented by a party of titters, who will 
complete the work now in hand. The main crankshaft 
of the Racer was fractured some time since in the course 
be oa trial, and a new crankshaft is now being sup- 
plied. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The South Yorkshire Coal Trade.—Whilst colliery 
owners and merchants generally report a less active de- 
mand, and a somewhat dull condition of trade in conse- 
> ran with prices somewhat lower, the pits are, never- 
theless, steadily employed, a few having worked less than 
full time, not affecting the general condition. There is 
rather less doing in house coal, but the tonnage to the 
London and other markets is very fair for the season. 
Values are somewhat lower, best coal making from 
10s. to lls. at the pits; the thin seam coals about 1s. a 
ton less. The steam coal trade is very well maintained 
for the season, and the fact that during the last month 
the tonnage forwarded to and exported from Hull was 
fully up to the quantity forwarded in the corresponding 
month of last year, cannot be regarded as other than 
satisfactory, it being remembered that Continental! ports 
have been closed to an extraordinary extent. The rail- 
way companies are taking a large tonnage of hard coal, 
and all round prices are maintained at slightly above 
contract rates, best qualities making from 10s. 3d. to 
10s. 6d. per ton. Nuts are in demand at full prices. 
Engine slack is largely taken, and realises fully late rates 
—from 6s. 6d. to 7s. 6d. per ton. 


The Heavy Industry.—During the past fortnight there 
has been no serious fluctuation in the condition of the 
heavy trades. The majority of the works are employed 
upon old contracts, There are fair inquiries for new work, 
but consumers are loth to place their orders at present in 
consequence of the uncertain condition of the raw material 
market. In railway material the demand continues good, 
the Midland, Manchester, Sheffield and Lincolnshire, 
South-Eastern, and other companies having contributed 
some satisfactory orders during the last few days. The 
Indian railway companies are also inviting tenders for a 
large number of wheels and axles. Prices for locomotive 
tyres are quoted at 12/. to 13/. per ton; carriage and 
wagon tyres, 10/. 103. to 10/. 11s. 6d. per ton; springs, 
10/. per ton; and spiral steel billets, 6/. 17s. 6d. per ton. 
The crank shafting of the two large new passenger 
vessels for the Peninsular and Oriental Steamship Com- 
any has been ordered, as usual, from Messrs. Vickers, 
ms, and Co., Limited, and Messrs. John Brown and 
Co., of the Atlas Works, have received the order for 
the propeller shafts, as well as for the furnaces, which 
are of the Purves type. There is at present a healthy 
demand for all classes of special steel shafting and cast- 
ings for marine work ; the majority of firms employed in 
these lines being fairly busy. The Serve boiler tube, one 
of the specialities at the Atlas Works, is creating the 
greatest interest amongst marine engineers all over the 
world, and sample orders are being executed not only for 
this country, but also for the United States, Russia, 
Germany, Spain, Holland, and other places. 


The Hull, Barnsley, and West Riding Junction Railway 
and Dock Company.—The report of the directors for the 
half-year ending December 31, states that the accounts 
show a gross revenue from all sources of 147,697. The 
working expenses have been 88,755/. The net revenue 
for the half-year amounts to 58,941/. The total receipts 
on net revenue account for the year 1890 amount to 
107,134/., and the fixed charges (including the rent charge 
of 2000/.), 108,4287, A Bill has been deposited in Parlia- 
ment to empower the company to dispose of its under- 
taking, by lease or otherwise, toother companies. In the 
event of the Bill being proceeded with, it will be sub- 
mitted to the proprietors for their approval or otherwise 
at a special meeting of which due notice will be given. 


Henry Bessemer and Co., Limited.—At the annual meet- 
ing of this company, Mr. W. D. Allen, chairman, in 
moving the adoption of the report and balance-sheet, 
said they had had during the year some important and 
profitable work, a large quantity of what he considered 
very responsible and remunerative work. The firm had 
made a great number of marine crankshafts, screw pro- 

ler shafts, and things of that kind. They had added, 

e believed, very much to their reputation. The work 
was all of excellent quality, and would spread their repu- 
tation throughout the country. A dividend of 25 per 
cent. was declared. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday the weekly iron 
market was well attended, there was a good ba ag and 
a fair amount of business was transacted. Many buyers 
were rather anxious to purchase for forward delivery, but 
few sellers were inclined to do business ahead. For 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron 


& | 42s. was paid, and at the close of the market it was diffi- 


cult to obtain the ruling quality at that figure, most of the 
sellers refusing to pron >a than 42s. 3d. For forward 
delivery buyers offered 42s. 6d. for No. 3, but few if an 

sellers would quote under 43s, for delivery ahead. Mid- 





dlesbrough warrants opened at 41s. 9d., and closed firm at 
41s. 104d. cash buyers, but no business was done in them, 
there being no sellers. Grey forge iron was steady at 
40s. 6d. and No. 4 foundry ar at 41s. 3d. For the 
latter some sellers asked 41s. 6d., and were not disposed 
to accept less. Local hematite pig iron was steady at 
about 53s. 6d. for mixed numbers of makers’ iron, but 
some producers asked a little more. To-day our market 
was in a satisfactory condition, and a fair amount of iron 
changed hands. There were buyers of No. 3 at 42s. for 
prompt delivery, and sellers asked 42s. 3d., and in some 
cases rather more. Middlesbrough warrants were steady 
at 41s. 11d. cash buyers. Shipments of pig iron up to 
date this month are very heavy, and altogether the out- 
look is considerably brighter than it has recently been. 
Several people interested in the staple industry predict 
pene we are about to have a good deal of briskness in 
e. 


Manufactured Iron and Steel.—There is still consider- 
able flatness in these two industries. Common iron bars 
are quoted 5/. 15s. ; ship-plates, 5/. 15s. ; and ship angles, 
51. 12s. 6d., all less of per cent. discount for cash. 
Steel ship-plate producers complain greatly about unre- 
munerative prices, and unless quotations improve one or 
two firms may close that branch of their establishments 
ere long. As low a figure as 6l., less 24 per cent., is 
quoted for steel plates. Steel angles are steady at 60. 5s., 
less 24 per cent. One or two fairly good orders for rail- 
way material have recently been placed in this district, 
but quotations do not advance. About 4l. 17s. 6d. per 
ton is still the figure for heavy sections of steel rails. 


Work and Wages in the Cleveland Mines.-—The joint 
committee, consisting of mineowners and miners’ repre- 
sentatives, met at the mineowners’ offices, Middlesbrough, 
on Tuesday, Mr. D. Dale in the chair, when the following 
cases were considered: The men at Normanby mines 
sought an advance of 4d. per ton for working on the 
night shift, and 4d. per ton for cutting off and 
throwing back sulphur. The men at Ormesby mine asked 
for a substantial advance all through the mine. The 
men at Skelton shaft working in Park-road, sought to 
recover }d. per ton which the manager had taken off, 
owing to commencing ‘‘ broken” working. The men 
working in some portion of Longacres mine put in a 
claim for 1d. per ton advance. The manager put in several 
counterclaims for reduction in the same mine. The 
owners of Brotton Mine sought to reduce the tonnage rate 
by 1d. per ton in the Watness district. The whole of 
these cases were put into the hands of referees with full 
power to effect asettlement. 


Proposed Reduction in Waoes.—All the workmen em- 
ployed at Messrs. Cochrane, Grove, and Co.’s Iron Works 
at Middlesbrough, to the number of about 1000, have 
received a fortnight’s notice of a5 per cent. reduction in 
their wages. 

The Fuel Trade.—The fuel trade keeps steady and 
prices are pretty well maintained. Good blast furnace 
coke is still 16s. delivered here. 











Tue Discovery oF NATURAL GAS IN CLEVELAND.—The 
discovery of natural gas in the Cleveland district ma 
rove of enormous advantage to the chemical and metal- 
urgic industries carried on in this famous district. The 
theory that natural gas will most Ba men J be found in 
both the salt fields of Cheshire and Cleveland was first 
enunciated by Mr. B. H. Thwaite, in his lectures on 
Gaseous Fuel some three years ago, and this theory, fully 
elaborated by Mr. Thwaite, was brought before the Salt 
Union Directorate by Mr. J. Verdin, with the result 
that it was decided to undertake a series of test drillings 
in Cheshire, Cleveland being tested in the interim with 
the result that natural gas has been discovered in pro- 
mising quantity. 





ProposEeD RoyAt ComMMISSION ON LABOUR QUESTION.— 
In consequence of the representations which have been 
made to them with regard to the urgency of legislation 
on various labour questions, it is probable that the 
Government will agree to appoint a Royal Commission 
to inquire into such matters as the limitation of hours of 
labour and the establishment of boards of conciliation. 
At present no official information is obtainable as to the 
hours of labour worked in this country. Certain sta- 
tistics, which have been collated by trade unions and 
other bodies, are available, but only in a piecemeal form ; 
and it is believed that a Royal Commission would be of 
immense service in focussing the existing information 
and throwing light on the position of the working classes, 
with a view to legislation, if necessary. 





Tue Royat AcricutruRAL SuHow at Doncaster. — 
For the Royal Agricultural Society’s Show, which is to 
be held at Doncaster next June, prizes are announced to 
the total value of 6307/., proportioned in the following 
manner: Horses, 18051; cattle, 1500/.; sheep, 1170/,; 
pigs, 432/.; poultry, 343/.; cheese, 171/.; butter, 91/.; 
cider and perry, 40/.; jams and preserved fruits, 40/.; 
hives and honey, 34/.; implements, 285/.; farms, 300/. ; 
buttermaking, 64/.; horse-shoeing, 32/. The implement 

rizes are offered for thrashing machines wer and 

and cream separators, and mechanical milking 
machines. Applicants for space in the implement de- 
partment are reminded that the forms of entry are re- 
turnable by April 1 next, and intending exhibitors of 
stock and produce, or buttermaking, and horseshoeing 
competitors should send in their entry forms by May 1 
next. The entries for farms and thrashing machines are 
already closed. All the different entry forms are now 
ready and may be cbtained from the secretary at 12, 
Hanover-square, : 
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NOTICES OF MEETINGS. 

Tue INsTITUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, February 24th, at 8 p.m. Adjourned discussion upon 
the paper by Messrs. Atkinson on “ Electric Mining Machinery,” 
and paper to be read, time permitting, ‘‘On the Subterranean 
Water in the Chalk Formation of the Upper Thames, and its 
Relation to the Supply of London,” by Mr. John Thornhill Harri- 
son, M. Inst. C.E.—Students’ visit, Friday, February 20th, at 
2 p.m., to the Tower Bridge Works, Tower Hill, E.—Students’ 
meeting, Friday, February 27th, at 7.30 p.m. “‘ Disintegrators,” 
by Mr. Bertram Chatterton, Stud. Inst. C.E. Professor Unwin, 
F.R.S., M. Inst. C.E., in the chair. 

Nortu-East Coast InstirvTION OF ENGINEERS AND SHIPBUILDERS. 
—Friday, February 20th, at 7.40 p.m., in the Lecture Hall of the 
Subscription Literary Society, Fawcett-street, Sunderland. Dis- 
cussion on Mr. A. Blechynden’s paper on ‘‘ The Influence of the 
Relative Dimensions and Proportions of the Screw Propeller on 
the Vessel’s Performance.” Paper on ‘‘ The Strength of Short 
Flat-Ended Cylindrical Boilers,” by Mr. John T. Nicolson. Paper 
on “* Results of Experiments on the Strength of Boilers,” by Mr. 
James C. Spence. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday evening, Feb- 
ruary 23rd, at 7.30 precisely, in the Hall of the Literary and Philo- 
sophical Society, Corporation-road, Middlesbrough. ‘‘ Notes on 
American Blast Furnace Practice, and a Comparison with the 
Work done in the Cleveland District,” by Mr. Wm. Hawdon, 
Middlesbrough. 

PuysicaL Soctety.—February 27th. ‘‘ Proof of the Generality 
of Certain Formule published for a Special Case by Mr. T. H. 
Blakesley. Tests of a Transformer,” by Professor Ayrton and Mr. 
Taylor. ‘‘ Further Contributions to Dynamometry,” by Mr. T. H. 
Blakesley. ‘‘ Note on Electrostatic Wattmeters,” by Mr. Swin- 
burne. ‘Interference with Alternating Currents,” by Professor 
Ayrton and D. Sumpner. 
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OFFICIAL PATENTEES. 

Tue debate in the House of Commons on the 
new magazine rifle brought into prominence the 
fact that it is being manufactured under the patents 
of Mr. Speed, who is one of the officials at Enfield. 
It appears that when the Committee chose the 
weapon, which they considered the best of those 
offered for their acceptance, they thought that it 
might be improved, and with the assistance of the 
staff of the Enfield Small Arms Factory they set 
themselves to accomplish this. Mr. Speed lent 
them his most zealous co-operation, and with his 
help they have produced the gun which is now the 
object of so much criticism. The steps of the 
evolution of this weapon are marked by thirteen 
patents, several of them taken out by Mr. Speed, 
covering the greater part of the process of manu- 
facture. It is very satisfactory to find a public 
servant so active in ministering to the national 
needs, and that instead of following the tradition 
of perfunctory performance of duty, which obtains 
in so many Government establishments, he throws 
his heart into his work, just as if his pay and 
pension depended on his zeal and industry. But, 
at the same time, it is not easy to acquiesce in the 
system which permits of servants of the Crown em- 
ploying the facilities which their position gives them, 
to create valuable patent rights. In speaking of this 
matter we are only adducing Mr. Speed’s patents as 
an example ; we have not the slightest intention or 
desire to condemn his conduct. He has acted 
throughout according to the regulations laid down 
in the service, and has only done that which he was 
legally and morally entitled to do. If he has suc- 
ceeded in making for himself a valuable property, 
so much the better, for attention will thus be drawn 
to the very unsatisfactory arrangements which 
have been made for the control of Government 
officials under the new patent law. Before the Act 
of 1883 was passed a patent had no effect as 
against the Government, who could make use of any 
patented invention without the sanction of the 
owner, and without payment. If they chose to give 
him an honorarium it was purely an act of grace 
and not a legal obligation. There were, however, 


22| limitations to this right, as some manufacturers 
93 | found to their cost. 


Certain firms had contracted 
to make Martini-Henry rifles for the War Office, 
when a demand was made upon them for royalties, 


26 | and although they pleaded that the patent expressly 


excluded the Government from the scope of its 


7 | operations, it was held that it did not exclude them 


as manufacturers. It was thus demonstrated that 
when the Crown employed outside manufacturers to 
make a patented article, it practically lost the 


29 | benefit of its prerogative. 


By the Act of 1883 the Government formally 
abandoned the right it had reserved under pre- 
vious Patent Acts, merely stipulating that it should 
have the power to use any invention on terms to be 
fixed by the Treasury The position of Govern- 
ment servants in relation to the patent laws was 
then considered, and a series of conferences began 





between the Admiralty, the War Office, the Board 
of Trade, and the General Post Office. It was 
decided to allow Crown servants to obtain patents, 
because it was feared that if not allowed to do so 
directly, they would do so indirectly, or would 
leave the service, taking their unpublished inven- 
tions with them. It was also felt that it was de- 
sirable to encourage inventors, and that if not done 
in this way the only other inducement that could be 
held out was promotion. Since inventors are often 
deficient in business and organising faculty, it 
was very undesirable that there should be no other 
method of rewarding them than by putting them 
into posts for which they were unfitted. Regula- 
tions were accordingly settled by the law officers of 
the day and made public, and it was laid down that 
in the assessment of any remuneration to be paid 
for the use of any patent taken out by a Crown 
servant, regard should be had ‘‘to any facilities 
in working out and perfecting the inventions or 
improvements which the inventor may have enjoyed 
by reason of his official position.” 

On the face of it this appears to be a perfectly 
fair arrangement. The zealous Crown servant is 
encouraged, by permission to patent his improve- 
ments, to cultivate whatever talent he may have 
for invention. If the Government do not consider 
his discoveries worth adoption he can exploit them 
in any way he thinks fit. On the other hand, if 
they desire to use them he has not the power 
to prevent them, while the amount of his recom- 
pense rests with the Treasury, who, we may be 
sure, will give due weight to the regulation 
quoted above, and not err on the side of liberality. 
Now, if this recompense extinguished the patentee’s 
rights, or in other words were the purchase money 
for his patent, all would be well. But it is nothing 
of the kind. It is merely the price of a compulsory 
non-exclusive license to the Government to make 
and use articles constructed under the patent. If 
a contract is given to an outside manufacturer he 
must first make terms with the inventor before he 
can commence work, and must also pay royalties. 
It is even conceivable that a patentee might create 
an artificial restriction of supply to a Government 
demand by refusing to license more than one or 
two manufacturers. It is true that the Act gives the 
power to enforce the giving of reasonablefacilities for 
working an invention, but we believe this power has 
neveryet beenused, and itmight provedifticultto put 
into operation. Now in such a case as that before 
us —the supply of something like a million 
rifles—-the assistance of outside manufacturers must 
be sought if the re-arming of our troops is to be 
accomplished in a reasonable period. Supposing 
only 200,000 rifles were bought from the trade, Mr. 
Speed would have a claim for royalties, at 8s. 9d. 
each, the royalty now charged to private b pomme -e 
which would reach to nearly 90,000/., and even if he 
should receive nothing from the Treasury, he weuld 
have cause to bless the day that put the resources of 
the Enfield factory at his disposal. From an answer 
given in the House of Commons to Mr. Hanbury 
by Mr. E. Stanhope, it appears that ‘‘ nothing 
has been paid to any one in respect of rifles manu- 
factured for the Government by private firms. The 
remuneration, if any, will be settled in accordance 
with the regulations.” This would seem to show 
that the Enfield patentees are at present in a sub- 
missive mood, and profess themselves ready to take 
what is given them, without insisting on their legal 
rights. 

It will be clear to all, we think, that the present 
regulations require to be amended. As far as they 
go they are drawn in an equitable spirit, but it is 
evident that their authors forget that the Govern- 
ment departments are not self-sufficing. They evi- 
dently imagined that when they laid down that the 
price to be paid should be determined with regard 
to the facilities afforded to the inventor by his official 
position, that they had provided an efficient control 
over his profits. They did not realise that they had 
left him control of the trade, and through the trade 
of his employers. They made his department a 
limited partner with himself, instead of giving it 
the right to buy him out completely. Unfortu- 
nately the two partners have not interests in 
common, each trying to get as much as he can from 
the other, and to give as little as he can. 

Even if the regulations had been so drawn as to 
give the fullest protection to the Crown in matters 
that concerned it, it is quite possible that private 
inventors might have grumbled at finding a com- 
petitor with all the advantages of a Government 
factory at his command, For instance, it is con- 
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ceivable that in trying experiments to determine 
the best form of rifling for military small arms, a 
system might have been experimented with that 
proved of no advantage for the purpose, and which 
yet was of great value for sporting rifles. Now if 
this were patented by an official that had been paid 
by the State for all the time he had expended upon 
it, and whose experiments had likewise cost him 
nothing, it would certainly seem as if he were get- 
ting more out of the taxpayer than was ever con- 
templated, and the poor inventor who had had the 
same idea, but had not themeans of demonstrating 
it, might be excused if he developed a grievance 
of portentous size. It is very easy to invent under 
certain conditions. If a man is in a position to 
learn exactly what is wanted, and has the assist- 
ance Of a highly trained technical staff, and a first- 
rate workshop, he can scarcely avoid inventing—or 
getting somebody to do it for him. 

Mr. Stanhope was right when he said that all 
— taken out by Government officials ought to 

e assigned to the heads of the departments. This 
should be done unconditionally, and the recompense 
left for arbitration by a competent authority. If 
the matter were one in which the patentee had 
derived no advantage from his official position, as for 
instance if a man in the Post Office brought out a 
new bayonet, then he should be paid as liberally as 
if he were a perfect outsider. But if the novelty 
had been arrived at in the course of his daily duty, 
just as a draughtsman often hits upon a good idea 
in working out a design, then the reward should 
be a recognition of zeal and not an equiva- 
lent of the value of the improvement effected. 
Of course it might often happen that the Govern- 
ment would not care to adopttheinvention at all, and 
in that case we fear that it could not undertake to 
protect the taxpayer against his servant. To take 
the case of the system of rifling referred to above, 
if the War Office gave its author a hundred pounds 
for it, and sold it to the trade for a thousand, it 
would raise a hornets’ nest that would be difticult 
to allay. Honourable members, eager for notoriety, 
would move the adjournment of the House to dilate 
on the iniquity of robbing the poor man of the fruit 
of his brains, and it would be useless to point out 
that the fruit really grew upon the official tree and 
only dropped ripe into the inventor’s hands. At 
the same time it would be manifestly unjust that 
an individual should attach the results of State re- 
searches for his personal gain. We fear there is no 
solution of this difficulty that will give general 
satisfaction. 

There still remains another class of inventions, 
those having no relation to the official duties of the 
patentee, nor to the necessities of the Crown. A 

Var Office official might follow in Edison’s steps 
and invent an improved kind of talking doll ; it is 
clear that the patent would be no use to the Secre- 
tary for War, while it might have a very high com- 
mercial value. Yet the inventor certainly ought to 
submit it to his superiors, as a matter of form, 
for them to decide whether it was material to the 
interests of the department or not. It should lie 
with the State to determine in the case of every 
patent taken out by its servants whether it will 
exercise its right of pre-emption or not. The 
system already prevails in many large commercial 
firms. All the employés in positions of confidence 
undertake to assign patents that they may take 
out, relating to matters connected with the busi- 
ness, to the firm if called upon to do so upon certain 
specified terms, which are usually a small royalty. 
At first sight this may appear unfair, but it must be 
remembered that in many works people are kept to 
carry on original research, just as others are kept 
to manage the financial department. The chemist 
of a large alkali works who discovers a new process 
does not deserve more credit than the manager who 
finds a new market for the products, yet the latter 
cannot take out a patent for discovery, and is ex- 
— to be content if his exertions are acknow- 

edged by an increase of salary. Both he and the 
chemist only fulfilled the part they were paid to 
——— and for which the firm found the facilities. 
imited to their own resources they could probably 

. have done nothing of importance. 

We trust it will not be long before the Crown 
issues a new code of instructions relating to patents 
taken out by its servants. These should lay down 
that the State has the right to acquire absolutely 
all their patents in exchange for a suitable recom- 
pense, and that in settling the amount of this re- 
compense regard shall be had to the facilities 
afforded to the patentee by his official position. 


They should further provide that in cases where 
the patentee has not enjoyed any official facilities, 
and where his invention is not likely to be of 
service to the State, that the right of the Crown 
should be waived after due examination. Under 
these conditions we should be saved the possible 
undesirability of a Government servant charging 
his department royalties on an invention worked 
out at the Government expense, and yet there 
would be sufficient stimulus and reward for those 
who give their best efforts to the matters confided 
to them. 


THE COLUMBIAN EXHIBITION OF 1893. 
Rumour from the Eastern United States has been 
busy during the last few weeks, spreading reports 
in Europe detrimental to the prospects of the 
Columbian Universal Exhibition of 1893, and tend- 
ing to encourage the belief that if this Exhibition 
be held at all, it will not be held in Chicago. As 
if to give an official dementi to these reports, the 
President of the United States has, through his 
various ministers in foreign countries, invited 
the Governments to which they are accredited, 
officially, to participate in the Exhibition. We 
believe that France = already accepted the invita- 
tion ; the decision of Germany is scarcely doubtful, 
but before replying the matter has been laid before 
a representative body of manufacturers ; in Venice, 
Florence, and especially in Rome, artists and indus- 
trials are already at work upon exhibits, which it is in- 
tended shall makeacollectivedisplay worthy of Italy. 
The answer made bythe Government of this country 
has yet to come, and we trust for many good and 
serious reasons, that it will be a favourable one. 

The barrier of tariff, even of a M‘Kinley tariff 
(which possibly may become a trouble of the past 
before 1893), is not high enough to exclude British 
manufacturers in many branches of industry, and to 
those who still trade profitably in the United 
States, the Chicago Exhibition will possess many 
advantages, as affording the best possible means of 
strengthening their position, and extending their 
connection. We have heard of several French 
manufacturers, who do not consider there is 
the remotest possibility of selling at all to 
America, so prohibitive are the duties on their 
specialities, but who nevertheless have determined 
to exhibit largely to secure an almost certain trade 
with South America, Australia, and the East. 
And it is precisely this point—the importance of 
markets, other than that of the United States—on 
which the value of the Chicago Exhibition to the 
large body ofmanufacturersturns. Theagents ofnon- 
manufacturing, and therefore of purchasing countries, 
flock to international exhibitions, because there they 
expect tosee examples of thelatest and most perfectly 
developed processes, and those manufacturers who 
are present, secure permanent business connections 
that compensate them for the expense and trouble 
inseparable from the work of exhibiting. It is for 
this reason that a great exhibition benefits the 
country in which it is held, because the larger 
part of its space is devoted to the display of native 
exhibits. The whole undertaking is a costly, 
laborious, and thankless one, alike to the organisers 
and their administration, to the commissions re- 
presenting various countries, and to the individual 
exhibitors, but custom appears to have decreed 
that Internationa] Exhibitions shall be held at 
comparatively short intervals, and the ever harden- 
ing necessities of competition enforce a large 
attendance of rival manufacturers. 

But the expense of exhibiting—especially when 
the Exhibition is 4000 miles away —is so great that 
manufacturers may well prefer to lose the new 
business that would come to them, rather than 
incur a large and unknown outlay. It is for this 
reason chiefly that it is widely recognised to be 
good policy for a foreign government to assist the 
manufacturers whose interests it is supposed to 
guard, by making a grant which may defray at 
least a part of the expense, and to appoint an 
official commission charged with the duty of pro- 
perly administering the grant, and looking after 
the interests of exhibitors. This has been the 
general custom of the British Government—the 
Paris Exhibition of 1889 formed a special exception— 
and the grant was usually attended by the nomina- 
tion of a Royal Commission. In 1889 the British 
Seotion was controlled by a private committee 
whose management gave general satisfaction to the 
exhibitors, and who were able, thanks in a large 
measure to the ability and energy shown by the 














President, Sir Polydore de Keyser, and the Com- 


missaire Délégué, Sir Henry Wood, to carry the 
arduous and difficult work to a successful conclu- 
sion for far less money than had been ever been 
found possible under official management. But 
English manufacturers cannot be expected to make 
a greater, or even the same, sacrifices in 1893 as 
they did in 1889; nor would it probably be pos- 
sible again to form a committee sufficiently pa- 
triotic to start on so serious an undertaking, 
without funds and with unlimited responsibility. 
It may be anticipated therefore as certain that 
there will be no organised, and consequently no 
representative, British Sectionat Chicago, unless the 
Government decides to make a grant which shall 
relieve the exhibitors of much expense, and at the 
same time enable an efficient administration to be 
formed to look after their interests. The import- 
ance of maintaining our position in the keen indus- 
trial struggle of the world isso obvious, and the bonds 
between this country and the United States are 
so strong, that we are disposed to think the 
Government will accept the invitation to partici- 
pate, and will make a sufticient grant to enable the 
country to appear with credit at the Exhibition. 

If such a decision be arrived at itis to be hoped 
that it may soon be made public, in order that 
manufacturers may have ample time to determine 
if they will attend, and to prepare if they conclude 
to go. They will have of course to realise that 
even with Government assistance, exhibiting at 
Chicago will be in some respects more costly and 
more troublesome than exhibiting in Paris. Chicago 
is not Paris. It is not possible to run over there 
and come back in a week, as many of the exhibitors 
in 1889 habitually did. On the other hand 
there are compensations ; the Exhibition will be 
held in an English-speaking country, and the 
exhibitor will be enyironed with fewer vexatious 
regulations; moreover, it is not intended that the 
space allotted to him will be the mere shell of 
a building, uninhabitable till great expense has 
been incurred in flooring and other structural work. 
The cost of transport will be considerable, but it 
would be the duty of the Administrating Commis- 
sion to minimise this as far as possible. Labour is 
costly in America, but as a rule it is very efficient, 
and the American Executive will not do itself 
justice, if foreign exhibitors do not find on their 
arrival a well-organised labour bureau, where 
reliable workmen of all kinds can be obtained. 
Much more liberty, moreover, will be given to 
manufacturers in respect to collective exhibits, a 
mode of representation which possesses many 
advantages, and one which it is the present inten- 
tion of the Chicago Executive to encourage in their 
home, as well as in foreign, sections. The various 
Chambers of Commerce or other Municipal bodies 
in this country should therefore feel encouraged 
to organise large exhibits representative of the 
special industries with which they are interested, 
and which would be displayed either within 
the buildings or in separate pavilions, for which 
ample space will exist in the noble grounds 
devoted to the Exhibition. Such a combination cf 
manufacturers would result in a more striking dis- 
play, and would make a better show at a smaller 
cost, than would be possible by any individual 
efforts. This mode of display was to a certain 
extent developed at the recent Paris Exhibition, 
with excellent results, especially by the group of 
steelmakers of the Loire, and the silk manufac- 
turers of Lyons. In Chicago, where the exigencies 
of space will not be so great as on the Champ de 
Mars, the system which proved beyond all doubt 
successful in 1889, will no doubt be followed on 
widely extended lines. 

The Chicago Executive appear to be well satisfied 
with the present condition of the undertaking with 
which they are entrusted, and are under no appre- 
hension of being late with the buildings, although the 
designs for these are not yet complete. The sudden 
death of their brilliant and gifted architect, Mr. J. 
W. Root, has caused some unavoidable delay in this 
vital matter, andthough probably it will be impossible 
to provide a successor in all respects so well fitted 
for the work, the Executive expect that the designs 
will be completed, and the contracts let within a few 
weeks. The heavy and laborious work of preparing 
the unreclaimed portions of Jackson Park has been 
commenced, a work which involves a large amount 
of earthwork to fill the extensive lagoons now exist- 
ing. Two very serious difficulties have still to be 
confronted by the Executive ; the Lake Front appro- 
priation in the city, and the transit facilities. ‘The 








former problem is one of very long standing and 

















FEB, 20, 1891. ] 


ENGINEERING. 








has formed a subject of litigation between the 
Municipality, the Illinois Central Railroad, and the 
United States Government for many years past ; 
the matter in dispute being the valuable area upon 
the Lake Shore opposite the best part of the city, 
and over which the three parties concerned have 
rival and conflicting claims. The satisfactory 
settlement of this is therefore, really apart from 
the Exhibition itself, and would be hailed by the 
citizens of Chicago with almost as much satisfac- 
tion as was their triumph in snatching from New 
York the Columbian celebration. There can be no 
doubt as to the patriotic spirit with which many of 
the States are approaching the question of repre- 
sentation. Colorado, which gave 5000 dols. towards 
its exhibit at Philadelphia in 1876, has voted 
100,000 dols. for 1893. Onthesame occasion Lowa 
gave 5000 dols. ; she will now give 50,000 dols., an 
amount to be increased later on to 100,000 dols. 
Tllinois spent 10,000 dols. in Philadelphia, while at 
the present time the State Board of Agriculture 
has presented a Bill asking for 1,000,000 dols., 
which will probably be passed. And other States 
are falling into line to support the Exhibition, 
which will undoubtedly be worthy of the interest- 
ing occasion, and of the great country in which it 
will be held. 





THE ELECTRIC TRANSMISSION OF 
POWER. 

WuEN the modern storage battery was first 
introduced we were told that in future we should 
have electricity delivered to our houses every morn- 
ing, like the milk. Each day a few freshly charged 
cells would be carried into our cellars, and those 
that had been exhausted would be taken away to 
be refilled. This pleasant prospect has not been 
accomplished ; storage batteries larger than toys are 
very seldom carried from place to place as sources of 
light, while it is only one or two tramway compa- 
nies that regard them as a convenient vehicle for 
storing and transmitting power. It is quite clear 
that such heavy and bulky appliances cannot be 
handled and transported cheaply, but hithertonoone 
has taken the pains to calculate for us exactly how 
much it would cost per horse-power hour to trans- 
mit, by means of storage cells, the power of a water- 
fall to a distant point where it could be utilised, 
Last Monday night, however, Mr. Gisbert Kapp 
took up this subject in the first of his Cantor lec- 
tures delivered before the Society of Arts, and 
worked out results that cannot fail to attract the 
attention of all persons who take an interest in the 
transmission of power by electricity. 

Let us suppose that the source of power is a 
waterfall, and that there is erected beside it a tur- 
bine driving a dynamo which is used to charge 
storage cells. These cells are afterwards trans- 
ported along a tramway to a mill, where they are 
employed to drive an electric motor. Their 
carriage is effected by a car which is itself driven 
by a current from some of the cells, a part of the 
stored energy being thus used both on the outward 
and the return journey. It is clear that each mile 
will use up a certain percentage of the stored power, 
and that if the distance were sufficiently great the 
whole power would be expended in transit back- 
wards and forwards, making the efticiency of trans- 
mission equal to zero. Mr. Kapp calculates that 
a journey of 10 miles on a tramway would require 
the expenditure of 10 per cent. of the stored energy. 
The unwieldliness of storage batteries is clearly 
shown by comparing the distance they can be 
carried with a 10 per cent. loss (90 per cent. effi- 
ciency of transmission) with the distances corn and 
coal can be carried with a similar loss. The corn 
would be drawn by a horse that lived on it as he went 
along, and thecoal hauled bya steam engine the boiler 
of which would be fed from the coal it drew after 
it. The horse may be assumed to draw his load at 
the rate of four miles an hour, whether on road, 
tramway, or rail, while electric and steam traction 
would take place at 4 miles an hour by road, 6 
miles an hour by tramway, and 20 miles an hour 
by rail. The results are given in Table 1. and 
are calculated on the hypothesis that the roads are 
all alike flat and straight, and that there is no 
stopping and starting between the termini. On 
these assumptions coal can be carried 1300 miles by 
rail by the consumption of 10 per cent. of the 
energy stored in it, while accumulators can only be 
carried 26 miles. In an electric tramway on the 
battery principle, these favourable conditions of 
absence of curves and gradients and continuous 





action are not found. Further, a load of 3} tons 
of passengers has to be moved by 24 tons of bat- 
teries. In practice it is found that the entire 
charge is expended in from 30 to 60 miles, 


TABLE I.—Transmission of Stored Power. 





Distance in Miles Attain- 
able with 90 per Cent. 
Efficiency of Transmis- 


Source of Power. sion over 


Road. | Tram. | Rail. 





Coal and steamengine .. 








115 270 | 1300 
Cornand horse... ee oe ° 52 170 440 
Storage battery and electromotor . 4 10 26 





The cost of water power varies usually from 2. 
to 8l. per horse-power per annum, according to the 
amount of work necessary to render the power 
available. Steam power is reckoned at 10/. per 
horse-power per annum in large installations work- 
ing ten hours per day or 3000 hours a year. In 
small and uneconomical plants the cost of steam 
power may run up to 20/. or 40/. a horse-power. It 
is, therefore, evident that on a large scale it would 
be quite impossible to transmit water-power cost- 
ing anything like 8/. a horse-power to compete with 
coal. Further, since the efficiency of battery trans- 
furmation is only 58 per cent., or in other words 
since 172 horse-power in the turbine will only yield 
100 horse-power at the motors, the cost of the 
water-power must be very low to render it possible 
to transport it. Let us take it at 3l. and add all 
the other charges for wages, interest, depreciation, 
&c. At 301. a horse-power (the present charge is 
401.) two batteries of 111 horse-power each would 
cost 6660/.; interest and depreciation at 15 per 
cent. would amount to 1000/., making the cost per 
horse-power per annum for interest and depreci- 
ation alone 10/., or the same as the total charge for 
steam power, including coal. 

Although it is clear that large quantities of power 
could not be delivered by battery transmission, it 
is conceivable that a tramway company might be 
able to maintain 5 horse-power for a customer at a 
cost not greatly exceeding that of a small steam 
engine. Mr. Kapp investigated this case. Two 
batteries of 24 tons weight each, would cost 3401., 
and to this must be added 150/. for the motor and 
gear. Taking the cost of transit at slow speed at 3d. 
per car-mile, and labour for unloading at 2s. a day, 
the total annual cost would be 210/. a year, or 421. 
a horse-power. Thus even under these favourable 
circumstances battery transmission is not more 
favourable than a wasteful local steam engine. If, 
instead of the batteries an overhead wire were used 
to transmit the energy, a notable saving would be 
effected in the first cost. An overhead wire to 
transmit 5 horse-power could be erected for 1301. a 
mile. An underground wire, however, would be 
more expensive than batteries, costing 6701. a mile. 
The cost of transmitting 5 horse-power by the 
different methods mentioned is given in Table IT. : 


TaBLE II.—Transmission Plant for 5 Horse-Power. 








| Actual Cost per Horse-Power Delivered, if the 
Transmission is 


Distance of | — 








Transmission | Direct. 
in Miles. 
By Batteries. SS = 
Overhead. | Underground. 
£ £ £ 
1 36.1 22.8 33.6 
2 37.6 25.6 47.2 
3 39.1 28 60 
4 40.6 80.6 74 
5 42.1 33 = 


| 


Mr. Kapp has been fortunate in gaining some 
very valuable particulars of actual cost in the work- 
ing of electric battery tramways in Birmingham, 
Barking-road, London, and in Philadelphia. From 
the latter it appears that a car weighing 10 tons 
requires at times a power of 17 horse-power, and a 
mean expenditure of 5.6 horse-power. At Barking 
it has been proved, after a long experience, that 
six cars require an aggregate of 40 brake horse- 
power hours for each hour they are running, and 
the accounts show that each brake horse-power at 
the motor spindle costs 65/. per annum, or 50 per 
cent. more than given by the calculation above. 
Tables III. and IV. give the first cost and working 
expenses of the Barking-road line, and show that 
the haulage expenses are about 8d. a mile, or 3d. 
more than for horseflesh. 
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TABLE III.—Cost of Barking-road Installation. 
8s. d. 
Engine shed and foundations .. ae oe 210 11 O 
Steam plant (two 40 horse-power undertype) 1767 5 0 
Charging dynamos (two 50 K W) pat - 1000 0 0 
Shafting and belting .. on 184 0 0 
Switchboard and instruments... . 30 0 0 
Car shed and charging appliances .. 2382 0 0 
Twelve sets of batteries (1200 cells) .. 1776 6 0 
Six cars fitted: £ 
Gearing =< 24 
Switches, cables 43 
Motor .. ee 90 942 0 0 
157 
Total 6191 16 0 


TABLE IV.—Running Expenses, Barking-road Tramway, 
100,844 Car-Miles per Annum. 


Pence per 
£ ad Car-Mile. 
Wages at depo 77 6 0 1.612 
rivers e 601 14 1 1.432 
ee 433 19 9 1.033 
Oil, grease, acid ee 6410 0 153 
Depreciation and repairs : 
Steam plant, 5 per cent. 88 7 8 -213 
Shed, 2} per cent. és 4a 5 5 3 012 
Shafting and belting, 24 per 
cent. ee ee ee ee 412 0 O11 
Dynamos, 5 percent. .. ee 50 0 0 -018 
Switches, cables, 5 per cent. .. 2810 0 -067 
Gearing, 50 per cent, es 72 00 171 
Batteries, 66 per cent. .. 1184 0 0 2.818 
Motors, 33 per cent. 180 0 0 428 
Total 3390 4 4 8.068 


Already conductors are laid over a large area of 
London, and persons requiring power in moderate 
amount can be supplied at ounce, if they choose to 
pay the price asked. At the recognised charge of 
7d. per Board of Trade unit one brake horse- 
power will cost 751. per annum of 3000 hours, a 
price which is practically prohibitive for most pur- 
poses. It is only when steam and gas engines are 
forbidden, or where the power required is both 
light and intermittent, that such terms could be 
paid. Even at the modified price of 4d. a unit the 
annual cost of a horse-power would be 441, 





THE HOURS OF EMPLOYMENT OF 
RAILWAY GUARDS. 

In concluding our series of articles on the hours 
of railway employés, we deal with passenger and 
goods guards. The figures in the Board_ of 
Trade returns regarding these, are given sepa- 
rately, and show, as was to be expected, that 
the former have not worked overtime so fre- 
quently, nor for the same length of time, as the 
latter. Taking the lines in alphabetical order, we 
find that the Cheshire Lines Committee have 
only employed one man overtime for an hour, and 
on the Great Eastern in September there were two 
cases of 15 hours’ services, this being the limit, 
while in March one man was employed a maxi- 
mum of 14 hours. The Great Northern in March 
employed one man for 17 hours, one for 16 hours, 44 
for 15 hours, and in the preceding September there 
were five cases of men working 16 hours and one of 
18 hours’ service. Fourteen hours was the longest 
stretch on the Great Western in March, although 
in September there were 11 cases of overtime 
extending to 16 hours. On the Lancashire and 
Yorkshire 8 men were employed for 18 hours or 
upwards and 3 for 17 hours, while 7 men had to 
resume without having had 8 hours’ rest. Indeed, 
one man resumed work after only one hour’s 
rest. The figures for September preceding were 
rather higher. Onthe London and North-Western 
2 men worked 13 hours on one occasion, and a 
third worked for 16 hours on one occasion ; but in 
no case did a man resume work without having had 
8 hours’ rest. The London and South-Western did 
not employ any passenger guard beyond 12 hours. 
The London, Brighton, and South Coast in March 
kept one man on duty for 18 hours, 10 men for 
16 hours, while in September the men working 
long hours were more numerous. On the Chatham 
line 4 men were kept for 18 hours or more, 
and 15 men for 17 hours, while 32 men had 
to begin work again without having had 8 hours’ 
rest, 4 of them indeed had but 2 hours’ rest, and 
17 had 4 hours rest, while 15 returned to work 
after 5 hours’ rest. The figures for the preced- 
ing September reveal a much worse state of affairs. 
Fourteen hours was the maximum on the Man- 
chester and Sheffield line in both months. On the 
Midland, North-Eastern, and South-Eastern, only 
one man worked for 17 hours, and the cases of 16 
and 15 hours’ work were few in number. On 
the Caledonian in Scotland 2 men worked in Sep- 
tember an extra hour twice, and on the Glasgow 
and South Western 3 men put in an extra hour 
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HOURS OF EMPLOYMENT OF PASSENGER GUARDS. 


















































| | | { 
| Number of In- | Number of 
| . 
| Total Men Employed more than ae, | Average Dura- | stances of Over- m7 ber of || | Number of rn Hours Overtime 
CoMPANY. Month, lp = Twelve Hours on One ert jtion of Overtime time per Month ; per Month per 
Employed. Overtime per | | Worked during | per Month per p 
| or more Days. | Month | per Instance. per Man Em- Month Man Employed Man Working 
| | ’ | ployed overtime. ° | ‘| Overtime. 
siecisuaninaia nee | ! 
. England. | number _per cent. of total | hours hours. hours hours 
" . r September, 1889 41 2 | 4.88 | 3 | 1 1.5 3 7.8 1.6 
Cheshire Lines Committee { March, 1890 | 41 1 noe. | 1 | 1 1 1 0243 1 
. | x | - 
September, 1889 | 311 11 | 3.53 96 1.33 8.72 128 41 11.6 
Great Eastern “* March, 1890 310 5 | 1.61 31 1.032 6.1 32 -106 6.3 
North September, 1889 288 | 118 40.97 599 1.66 5.07 | 999 | 8.469 8.4 
jp eee “ee iS arch, 1890 | 280 88 31.42 333 1.57 3.78 | 523 1.86 5.94 
Western § | September, 1889 477 11 | 2.30 84 1 1.64 7.63 138 29 9 
” sa | arch, 1890 450 4 .88 47 1.128 11.75 53 .178 3. 
a "6 ” " 9 < D 
Lancashire and Yorkshire. 4 Be —a = 1 Ay | pa po 4 — 2086 8.72 6.13 
. | 2 9 . " = 
London and N orth-Western | * ao = 4 | = 4 a 1.125 18 027 1.62 
September, 1889 309 | nil — _— — _ — _ — 
” » South ” { arch, 1890 304 | nil | — _ — -- mae | — Po 
oe Brighton, & South { | September, 1889 284 | 195 | 68.66 1267 2.5 6.49 1 pb A 
Coast oe oe “ae March, 1890 273 | 52 19.04 170 2.06 3.27 351 1.28 6.74 
- . September, 1889 143 | 75 52.44 220 3.43 2.93 755 5.27 10.4 
London, Chatham, & Dover { March, 1890- 139 33 23.74 44 3.33 1.33 146 | 1.05 4.42 
Manchester, Sheffield, and {| September, 1889 lll | 8 7.20 29 1.62 3.62 47 423 5.86 
Lincolnshire me at | March, 1890 | 106 | 3 2.83 | 26 1.42 8.66 37 | 35 12.30 
idland { | September, 1889 433 | 129 29.7 527 1.25 4.086 661 | 1.15 5.11 
Midian **7| March, 1890 384 98 | 25.5 442 | 1.13 4.51 08 | 1.29 5.11 
} 8 | ¢ Qn : a 7. 
North-Eastern {| Seren: 18002 | aL > | 2 ar Cr re s6 
South § | September, 1889 243 | 32 13.16 | 73 3.24 ae | = | a i. 
' <a sd wae | March, 1890 239 12 5.02 13 | 2.3 08° 125 6 
Scotland. " ‘ , a “ | : : | : : 
. , eptember, 1889 160 | 2 25 | | 2 — 
Caledonian a { March, 1890 157 | nil — — | — — pom Pd ~~. 
tas September, 1889 194 15 7.73 219 2,0 | 14,6 43 | 2.25 2.92 
North British... +4) Perch, 1890 193 | 16 8.29 | a2 | 1.520 | = «18,8 we | Lai 2.02 
Glasgow and South-Western : emg 7: | = ch 1 3 | we : | - a ind d 
or, 1889 | : SY as = A oa pe i ea 
Great North of Scotland .. { ——— 4 | ve es og = ted | ie = 
” | | | | 
Norg.—In arriving at the number of hours worked we have counted “ eighteen hours and upwards” as eighteen hours, 
HOURS OF EMPLOYMENT OF GOODS GUARDS. 
— SS ee Se ie 7 ns alge ‘ 7 | i Sea GT SRT a Air ae a as | 
| Number of In- z | Number of 
| Total Men Employed more than a e. Average Dura- |stances of Over- eee elH ee Hours Overtime 
ComMPANY. Month. lon : Twelve Hours on One PTO tion of Overtime) time per Month A | per Month per 
Employed. ‘ Overtime per Worked during | per Month per Twit 
| ¢ or more Days. Month per Instance. per Man Em- Month. — |Man Employed. | Man Working 
| me H ployed overtime. | i a | Overtime. 
England. ee | number per cent. of total hours hours | hours hours 
nee , | September, 1889 16 37.50 75 1.84 12.5 138 8.63 23,2 
Cheshire Lines Committee { f y > “ aa 4 > = paige 
arch, 1890 17 6 35.29 71 1.29 11.8 92 5.4 15.22 
3 Raste { September, 1889 296 208 92 1,676 | 2.23 8.05 8,745 | 16.6 18 
Great Eastern “* March, 1890 | 299 204 89.08 1,535 2.18 7.4 3,332 14.6 16.04 
North { September, 1889 | 560 | 534 95.35 5,054 2.06 9.5 10,453 | 18.65 19.57 
yp OCSRETA te #8 | Mae, 3800 | 584 | 519 88.86 3,333 1.88 6.4 6,263 11.73 12.03 
erates § | September, 1889 | 1126 764 67.85 5,374 = oe hey be 13.04 
” ** 9941 March, 1890 | 1174 830 70.69 3,950 1.6% .76 ; 5. 7.75 
* 4 | Qn 4 2 09 | 98 & § 5.7 
Lancashreand Yorkahive..{ Selene s/f “= = - | oe = i 
: 2 e 9 9 5? 2. 5 BR 
London and North-Western {| S°Krrp*toy | srs | GAL 53.96 ‘ss | 108 1.0565 M8 ‘Bi 107 
September, 1889 277 77 27 261 2.3 3.4 602 2.17 7.80 
» » South 4, March, 1890 | 932 31 rt 47 2.42 1.51 114 7405 3.68 
» Brighton, and South ) | September, 1889 161 94 58.38 505 2.42 5.36 1,221 6 13 
Joast.. - oo i March, 1890 163 56 34.35 373 ol oy pod r. 34 12.6 
‘ vax || September, 1889 50 | 40 80 124 4.0: 3. 50 0.1 12.6 
London, Chatham, & Dover 4 | “March, 1890 bl 25 49 70 4.15 2.8 291 5.7 | ite 
Manchester, Sheffield, and ) September, 1889 287 | 266 92.68 3,087 2.24 11.6 6,919 24.2 | 25.98 
Lincolnshire $s vy | farch, 1890 329 288 87.53 2,556 2.14 §.85 5,486 16.65 | 18.94 
Midland {| September, 1889 1354 1284 pore 11,544 oo 4 pond oe Se -4 
Y| March, 1890 | 1471 1368 92.96 9,584 ae 385 : | 4. 
North-Eastern {| September, 1889 898 759 84.52 7,661 2.22 10.05 16,108 17.9 | 22.3 
—— | arch, 1890 | 971 826 85.07 6,564 | 1.88 8 12,392 12.88 | 15.04 
South | September, 1889 | 126 | 23 18.25 1 2.48 5.48 314 2.34 13.6 
; a4 { | March, 1890 | 127 | 22 17.32 80 3 06 3.63 245 1.93 11.1 
Scotland. | | | | | 
x : {| September, 1889 | 536 258 48.13 470 | 1.15 1.82 543 1.01 | 21 
meee i! March, 1890 | 588i 312 53.06 637 | 1.3 2.04 826 1.4 2.65 
North British { September, 1889 597 | 424 71.02 5,734 | 2.18 13,5 12,510 20.9 | 29.33 
Nor ritish .. es “9 March, 1890 645 | 455 70.54 6,210 | 2.19 or ~~ 21.1 29,80 
: — , September, 1889 223 | 72 32.28 147 1.56 A 230 1.03 3.2 
Glasgow and South-Western { | March, 1890 219 74 33.78 104 ~ | 1.2 2.91 197 ‘9 | 2.65 
y . September, 1889 33 | nil _ — | —_ oe _ _ - 
Great North of Scotland .. Basch, 1890 32 | nil a aa | pat ~ | — sis a 














Nore.—In arriving at the number of hours worked we have counted “ eighteen hours and upwards” as eighteen hours. 





on one day ; but there was no overtime on either | | divided over the whole staff, each man would have 








line in March 1890. On the North British 2/ _ Passenger Gagnde ox Pyincignt Rataays. _____ worked about 38 minutes per month in March and 
men worked for 16 hours, 36 for 15 hours, | mien | nissan 2 hours in September. Although the daily dura- 
32 for 14 hours, and 142 for 13 hours in March, | — j , tion of the overtime in Scotland is not above 14 
but the overtime in September, 1889, was con- | — | ] hours in March, the average number of days on 
siderably in excess of that in March, 1890. It | September, | March, September, | March, which overtime was worked, 13} in March, gives 
will therefore be seen that over the whole of the | oe 1890. | __1889._|_ 189". the month’s overtime per man as over 20 hours, 
lines there were only about 16 cases of duty extend-  Totalstaff .. — ..! 3693 3551 | 480 472 but the total was largely due to the extent of over- 
ing to 18 hours and upwards, | en a | time on the North British as a reference to our 
Dealing with the analyses of the figures of the} more occasions... 799 402 | oy | cae Table given above will show. The annexed Table 
leading lines we find that the aggregate of overtime | Total instances of over- | , | ives the exact figures for September and March. 
in England in March was about 70 per cent. less than | qotat overtime (hours) 7419 = go | ,,.urning attention to goods guards we would 
in the preceding September, but curiously enough | Hours overtime per | direct the reader’s attention to the letter by Mr. 
the staff had somewhat decreased in the interval. ‘a p+ onpi 2.131 1.566 | = 1965 1.519 nr sng on page 169 ante. He writes of the evils 
The number of men working overtime has not pro- |” time per man work- | of the ‘‘trip system.” In giving the hours of loco- 
portionately decreased, so that in March each man | __ ing overtime .-| 4.895 35 | 13 13.25 | motive drivers and firemen* we noted the number 
working overtime was employed for nearly 5} hours a A med | _of instances of overtime extending to 18 hours and 
extra in March, working 1} hours during 3} days, | working overtime .. 9.36 5.485 | 22.2 20.13 | upwards, and a great proportion of these were due 
while in September preceding each man worked | ge yp ms r | to men on goods locomotives—a fact which will be 
in the month 9} hours, fully 2 hours 8 minutes on | of staff ioe ae 621 | 925 sg *ppreciated when it is borne in mind that there 











nearly 44 days. Had the overtime been equally | 





* See page 136 ante, 
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were not twenty cases of 18 hours overtime with 
passenger drivers, and it is not too much to assume 
that passenger guards are in no worse position. 
In dealing now with the hours of goods guards we 
shall give similar figures. The Board of Trade 
return groups excessively long hours as ‘‘ 18 hours 
and upwards.” But of these there are not so very 
many, except in the case of the Midland and North 
British. In four other instances there were 2 men 
per day working 18 hours and upwards, and on 
other lines not one man per day. These facts are 
particularly interesting in view of Mr. Stretton’s 
statements. The subjoined Table should be read 
with reference to the total number of men employed 
and the number working overtime as shown on 
our detailed Table on the opposite page. 
Overtime of Goods Guards in March, 1890. 
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Instances of Resum- 
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North-Eastern .. 367 | 124] 84 | 17 _- 3 
South 99 aa 14 5; ©} — _ _ 
Caledonian wa wot ae 3) — —_ _ 
North British .. 554211 | 245 | 1225 | 4] ll 
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Nore.—It shou'd be stated that there is included under “‘ eight 
hours’ rest,” such figures as are given under four and five hours’ 
rest. On the Manchester and North British one man returned to 
work on one occasion after only two hours’ rest, and on the latter, 
another man, after only three hours’ rest. These were the only 
extreme cases. 

The hours of goods guards show an improvement 
so far as the extent of the overtime is concerned, 
for we find, in the case of England, a decrease of 
25 per cent. ; and the number of men participating 
in the overtime having increased, the burden of 
overtime per man is less. It was barely 12 hours 
in March, each man, on the average, working 
about 6 days at 2 hours a day, while in September 
the month’s overtime per man was 16 hours 
12 minutes, each man doing 2 hours 8 minutes on 
nearly 7? days. There is, therefore, an improve- 
ment of over 4} hours per man per month. Had 
every member of the staff taken a fair share of 
overtime each would have worked 12$ hours in 
September, 1889, and only 8? hours in March. 
There is not the same decrease in Scotland, for the 
extent of overtime has increased in nearly the 
same ratio as the number of men overtaking it, so 
that the reader will find, on reference to the next 
and last tabular statement, that on each month 
each man on the overtime list put in fully 8} days 
at the rate of rather over 2 hours a day, or 173 hours 
in each month. In September the extent of over- 
time for each member of the staff would have been 
93 hours, and in March 9 hours 53 minutes. 








Goods Guards on Principal Railways. 





| England. Scotland. 
| 
cali | | 
| September, | March, September, | March, 
1889. 1890. | 1889, 1890. 
Totalstaff .. ..| 6,785 7,177 | 1,889 1,484 
Number employed) | 
overtime on one or | 
more occasions st 5,226 5,309 | 754 841 
Total instances of over-) 
time .. ..  ..! 39,730 | 82,287 | 6,851 7,011 
Total overtime (hours) 84,642 63,082 | 13,283 14,680 
Hours overtime per 
day in each instance 2.1305 1.954 2.091 2.094 
Number of days over- 
time per man work- 
ing overtime 7.602 6.081 | 8.423 8.337 
Hours overtime per 
month per man | 
working overtime ..| 16.198 11.881 17.617 17.456 
Hours overtime r 
month per member 
of staff “ «-| 12.569 8.788 | 9.563 9.892 











_ The figures we have given in this and the preced- 
ing articles show that in many cases public state- 
ments by irresponsible persons regarding excessive 
hours, have frequently been exaggerated, but they 





also indicate, and that very clearly, that there is 
great room for improvement. All will, therefore, 
appreciate the value of the investigations by the 
Select Committee, whose election has been agreed 
to in the House of Commons on the motion of the 
President of the Boardof Trade. The railwayautho- 
rities are anxious to do what they can to remedy 
matters. A communication was sent some time 
ago to the Railway Companies’ Association on the 
subject, and this letter, with the reply, is now 
issued as a Parliamentary paper. The official letter 
requested the Association to inform the Board of 
Trade what action they might be able to take to 
meet the exigencies of the case, with due regard to 
the requirements of traftic and the safety of all who 
work or use the railways. The secretary, in reply- 
ing, repudiated the assumption that the working of 
long, continuous hours of duty was sanctioned by 
the regulations of any of the companies forming 
the Association. The companies, however, were 
aware that some classes of servants, particularly 
drivers, firemen, and guards of goods trains were 
frequently employed for unduly long hours, owing 
mainly to detentions in sidings or at junctions, 
Such detentions—which were partially due to in- 
creasing precautions for the safe and punctual 
working of passenger trains—were most injurious 
to the companies on financial and other grounds. 
The difficulty was, unfortunately, one which com- 
panies found could only to a slight extent be modi- 
fied by regulations. The Association would gladly 
confer with the Board of Trade on the matter. 





THE IRISH CHANNEL TUNNEL. 

Art the meeting of the Society «f Aris held on 
Wednesday, the 11th inst., Sir Roper Lethbridge, 
K.C.LE., M.P., read a paper on the proposed 
Irish Channel Tunnel, in the course of which he 
briefly described the principal schemes now before 
the public. These proposals comprise four tunnel 
schemes, and one for a submarine tunnel bridge. 
The first proposal for crossing a waterway by 
means of a submerged metal tube appears to 
have been made in 1869 by Mr. Bateman in 
reference to the Straits of Dover. The tube in this 
case was to be of cast iron, and the project was 
worked out in considerable detail. This project, 
with the substitution of steel for cast iron, 
has, in its essential features, been recently re- 
vived by Sir E. J. Reed. In the present case 
case its author, Mr. Maxton, proposes to construct 
his tube of mild steel plates, and to build it in sec- 
tions of 400 ft. These sections would be closed at 
the ends by temporary stoppers and floated out to 
the site, and connected together by special ap- 
pliances. The whole structure is to be held in 
position by chains and anchors, and supported at a 
depth of 60 ft. belowthe surface byits buoyancy only. 
The difficulties with such a tube would not, how- 
ever, cease with its erection, as the currents through 
the channel would subject it to racking strains, 
which would be the more violent in that the tube 
is not resting on the bed of the sea, but at only a 
short depth below the surface of the water, where 
the strength of the current would be undiminished. 
Should any of the cables fail, the tube would pro- 
bably go too, and it would be difficult to examine 
the condition of these cables, as the whole work is 
submerged. With atunnel, on the contrary, unless 
heavy springs or fissures are met, any anxiety 
as to its safety would cease with its completion, 
and the first cost would be practically the last. As 
to the strata to be passed through Sir Roper 
Lethbridge quoted a report by Professor Hull, who 
concludes that there are no difficulties to be ex- 
pected from the geological formation of the channel, 
as the whole tunnel would pass through a com- 
pact marl, red sandstone, and the rocks of the 
Lower Silurian system. As regards the pecuniary 
features of the case, Sir Roper Lethbridge sug- 
gested that the capital should be raised under a 
Government guarantee, for a part of the interest on 
the capital, the remainder being obtained from the 
railway es go benefitting by the construction 
of the tunnel, and by applying the principle of bet- 
terment to the districts the development of which 
would be accelerated by its completion. The West 
of Ireland in particular would, he thought, benefit 
by the tunnel, as the fine natural harbours there 
would be put in direct railway communication with 
the manufacturing centres of England and Scotland, 
and being much nearer to the States than any Eng- 
lish or Scotch port, lines of steamers would be 
established to them, and to Canada in connection 





with the Canadian Pacific Railway. The shortest 
route of any is that proposed by Mr. Maccassey 
between the Mull of Cantire and the coast of 
Antrim. The distance across the water here 
is only 144 miles, but unfortunately a glance 
at the map shows formidable objections to the 
scheme. About 100 miles of new line would have 
to be laid down on the Scotch side, and so round- 
about is the course that it is doubtful if the mails 
to London and the rest of England would be at all 
accelerated, though they might be to Glasgow and 
Edinburgh. With the present appliances for tunnel 
works the engineering difficulties will not be 
materially increased by the length of the tunnel, 
and the matter becomes therefore a financial ques- 
tion merely. The Mull of Cantire route, though 
costing less than its rivals, appears to us to be less 
likely to attract traftic, being very much further re- 
moved from the main lines of communication of the 
country. The most fully worked out of all the tunnel 
scheme proposals seems to be that of Mr. Barton, 
who has examined the proposed routes in conjunc- 
tion with the firm of Sir John Hawkshaw, and who 
stated in the discussion following the reading of 
the paper that the Admiralty had afforded them 
every assistance, in getting at the original soundings 
and surveys of the channel separating the north- 
eastern coast of Ireland from the coast of Wigton- 
shire. The peculiar feature of the channel as 
brought out by these surveys is a gorge 900 ft. 
deep, known as Beaufort’s Dyke, which runs down 
the strait as far as the southern point of Wigton- 
shire. This gorge, Mr. Barton states, is of consider- 
able width, and towards its northern end branches 
into two. Mr. Barton proposes to avoid the difli- 
culty by curving the line of the tunnel so as 
get round the end of this depression. The tunnel, 
according to his scheme, would be 33 to 34 miles 
long, of which total 244 miles would be under water. 
Mr. Harrison Hayter also spoke on this scheme, 
stating the preliminary investigation went to show 
that the construction of the tunnel was a possibility, 
and that the railway could be made with good gra- 
dients. Its cost would be about 10,000,000/., and ten 
years would be needed to complete it. Still further 
investigation was required, however, which could 
be done at a cost of 10,0001. to 15,0001. The next 
step would be to sink shafts at each side 30 ft. in 
diameter, which would constitute part of the perma- 
nent works, and would cost about 100,000/. If the 
strata werethen found but little broken the construc- 
tion of the tunnel could then go on without much 
risk. As to ventilation, three kinds of this were 
required : first, for driving the driftway : secondly, 
for constructing the tunnel ; and, thirdly, the per- 
manent ventilation. As to the first the simplest 
plan would be to put down pipes and draw the air 
from the end of the driftway. During construc- 
tion it would be necessary to provide rapid means 
for bringing in materials and removing the spoil, 
and this could be done by tubes, on the principle 
of the Post Office telegraph tubes, and the men 
could pass to and from their work in the same way. 
For the permanent ventilation he thought a fan 
and engines at each end would be sufficient. 
Summing up, Mr. Hayter thought the work could 
be accomplished, and that the risk was small, and 
limited to the possibility of the sea breaking 
through. This question could further be fully 
solved by making permanent shafts on each shore, 
and driving driftways some distance out to sea. 
Even if the knowledge thus gained showed the 
scheme to be too risky to be proceeded with, the 
loss would only amount to 100,000/. As to the ques- 
tion of fissures, as the level of the tunnel would be 
150 ft. below the sea bed he did not think much 
trouble was to be expected. As regards the finan- 
cial aspect of the questions, he pointed out that 
Parliament would, doubtless, allow, as in the cases 
of the Severn and Mersey tunnels, higher mileage 
rates than on ordinary lines. 

Mr. F. W. M‘Cullough, the originator of the 
scheme for the tunnel between Whitehead and Port 
Patrick did not think the deep gorge referred to by 
Mr. Barton was fatal to his own plans, and con- 
tended that the gradients would be more favour- 
able, being 1 in 58 as compared with 1 in 32, The 
tunnel, moreover, would be 6 miles shorter, the 
sea length being 234 miles and the land approaches 
33 miles in length, making a total of 27 miles, as 
against 33 to 34. 

Sir Edward Watkin also spoke, stating that both 
the question of uniting Scotland and Ireland by a 
tunnel and of constructing a ship canal across the 
latter had been occupying his mind lately. As 
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regards the second scheme, the late Mr. Walker 
having had the necessary plans and surveys made, 
informed him that a magnificent canal could be con- 
structed between the eastern and western coasts of 
Ireland for 8,000,000/. In this way Ireland would 
be made a half-way house between England and 
America. As regards tunnel work, he had been 
offered a contract to make two single-line tunnels 
through the hardest rock in England at the rate of 
46l. per yard, or about 85,0001. per mile. He did 
not, however, think that the Irish tunnel could be 
constructed at this rate per mile, but supposing it 
cost ten times as much he thought the project 
worthy of attention. 

An important point was raised by the Earl of 
Dysart, who pointed out that the Irish gauge is 
5 ft. 3in., which would not take the same rolling 
stock as the lines of this country. Mr. Barton, 
however, remarked that the difficulty could be 
overcome by laying down a third rail at a cost, 
according to Sir Edward Watkin, of about 1000/. 
a mile. 

Viewing the subject as a whole it would certainly 
seem that there are no insurmountable difficulties 
in the way. Even should the rock be fissured at 
jlaces, the tunnel will, as pointed out by Mr. 
are be so much below the sea bed, that but 
little, if any, leakage is to be expected, and whilst 
the material is probably not quite as favourable 
for cheap work as the grey chalk, through which 
Sir E. Watkin wants to construct a tunnel to 
France, the cost with modern appliances should by 
no means be excessive, even though it may very 
possibly be found unadvisable to use dynamite, or 
other nitro-glycerine preparations at the working 
face, where the ventilation may not be good enough 
to carry off sufficiently quickly the fumes resulting 
from the explosion. Still there are numerous 
other explosives, which if not as powerful as the 
glycerine compounds, are yet strong enough to 
enable good progress to be made, and which do 
not give rise on explosion to such objectionable 
fumes. The whole question must then turn on the 
financial one. No private company is likely to 
undertake the work without a Government guaran- 
tee, and the latter will certainly not be forthcoming 
unless stronger reasons are shown for its construc- 
tion than that Belfast merchants would get their 
letters an hour or two earlier in the day. Sir 
Edward Watkin and Sir Roper Lethbridge claim 
that its construction would lead to the develop- 
ment of the western ports of Ireland and of the 
neglected mining industries, but till matters are 
more settled in that country there will probably be 
some difficulty in the matter of raising the capital 
for these purposes. Sir Roper Lethbridge’s idea of 
applying the principle of betterment to these dis- 
tricts has much to be said in its favour, but as 
shown in the matter of the Strand improvement 
scheme of the London County Council last year, 
great difficulties arise in its application. Still, 
when all is said and done, if it could be clearly 
shown that the construction of the tunnel would 
develop these parts of our sister island a Govern- 
ment guarantee on the capital required might prove 
a cheap investment in the end. 








NOTES. 

Tue Prorosep BirackwatL TUNNEL. 

Tur London County Council had a somewhat 
heated discussion last Tuesday on the proposed 
tunnel under the Thames at Blackwall. The 
scheme advocated by the Bridge Committee of the 
Council consists in the construction of a tunnel by 
the pneumatic method, this tunnel having an 
external diameter of 27 ft., an internal diameter of 
23 ft., and accommodating a roadway 16 ft. wide 
(sufficient for two lines of traffic), with a footway on 
each side fora single file of foot-passengers. Such 
a tunnel would admit of the transit of about 1000 
vehicles and 10,500 foot-passengers per hour, the 
speed in both cases being taken at three miles per 
hour. As regards cost it is stated that the Sarnia 
Tunnel, 21 ft. in external diameter, cost 21l. per 
foot run, and it is estimated that in the case of the 
Blackwall Tunnel the average cost of the whole 
work—including in the length that of the approaches 
—would not exceed 80/. per foot, this making the 
total cost about half a million sterling. The 
alternative scheme, supported by some members 
of the Council, are the provision of a ferry or the 
construction of a short tunnel served by lifts in 
place of inclined approach roads. It appears to us 
that neither of these schemes is at all comparable 








for efficiency with that put forward by the Bridge 
Committee. Considering the heavy traffic on the 
river, and our climatic conditions, the ferry would, 
we are sure, in the end, prove a most unsatisfactory 
substitute for a tunnel, while a tunnel served by lifts 
would simply mean a roadway, the carrying capacity 
of which was controlled by the lift accommodation. 
The arrangement would in fact constitute a ‘‘ break 
of gauge”—or rather two ‘‘ breaks of gauge” of a 
most annoying kind. Altogether supposing that 
the cross-river communication at Blackwall is re- 
quired at all—and we take it that the evidence 
before the Council is clear on this point—there can 
be no doubt that the proposals of the Bridge Com- 
mittee should meet with hearty support. The 
scheme, we may add, has been favourably reported 
upon by Sir Benjamin Baker, Mr. Greathead, and 
Mr. Binnie. 


PHotToGRAPHY IN NaTuRAL CoLours. 

If the statements in a communication to the 
Académie des Sciences by M. Lippmann are sub- 
stantiated, another step towards the solution of the 
problem of photographing objects in their natural 
colours has been made. M. Lippmann’s method is 
remarkably simple, and makes use of the ordinary 
reagents. The sensitive film during exposure is 
floated on the surface of mercury. Suppose now a 
ray of blue light for instance strikes the sensitive 
film, it will pass through, and being reflected from 
the surface of the mercury behind, will pass out 
through the film again, interfering on its way with 
the incident ray. When the two rays are in the 
same phase, their effects will be additive, and 
the sensitive matter in the film will be strongly 
acted on. At a small distance further on the two 
rays will neutralise each other, so that the film 
is there totally unacted on. In this way the 
thickness of the film is divided up into layers, 
on which the light has acted, half a wave-length 
apart, and hence when fixed and dried, it may be 
considered as consisting of a number of thin 
plates, of the half the wave-length of blue light in 
thickness, and will, therefore, give rise to a blue 
colour when seen by reflected light, just as the 
thickness of a soap bubble gives rise to the colours 
seen init. Such is a general sketch of the pro- 
cess as described by M. Lippmann, who adds, 
however, that the sensitive silver salt, iodide, bro- 
mide, or whatever else may be used, must be dis- 
tributed throughout the film in an almost infinitely 
divided state, and in a perfectly continous manner. 
The film itself must be transparent. Owing to the 
fact that the thickness of an ordinary film is many 
times the wave-length of a ray of light, the 
colours obtained are said to be remarkably brilliant. 
They are moreover perfectly fixed, and the prints 
have been exposed both to a powerful electric arc 
light and to bright daylight without any signs of 
fading. It should be added that if the prints 
are view by transmitted in place of by reflected 
light, each colour is replaced by its complimentary 
one. 


ConvVERTING LiGNITES INTO ‘‘ BRIQUETTES.” 

For some time past Mr. J. Cosmo Newbery, B.Sc., 
the analyst to the Victorian Mining Department, 
has been engaged on experimental investigations 
into the value of the Victorian lignites as fuel, and 
in this connection has been considering the best 
methods of converting the brown coal into 
‘*briquettes.” His results, according to the Secre- 
tary for Mines, have been encouraging, as showing 
the probable direction in which success may be 
sought. So far as can be seen at present, it 
seems that the question will ultimately resolve 
itself into one of cost of manufacture. When this 
has been successfully worked out the colony will not 
only be able to supply local wants with a good fuel, 
but also have an unlimited surplus for sale else- 
where. Various experiments were made, and 
reports had been received from Germany on the 
subject. There the process adopted briefly stated is 
to heat the lignite to a temperature at which the 
tarry matters are formed, and pass it to the press 
immediately before they are given off. A briquette 
made by this process marked ‘‘Zeitz,” upon 
analysis, gave: Moisture, 14.0 per cent. ; volatile 
matter, 44.5 per cent.; fixed carbon, 31.7 per 
cent. ; ash, 9.8 per cent. This briquette was not 
easily broken, and is a good fuel for railway, 
manufacturing, smelting, or general purposes, and, 
in the opinion of Mr. Newbery, if it can be 
made in the colony at a reasonable cost, it will 
solve the problem and remove all difficulties in 
the way of using lignite, for with it there would 








be no necessity for any alteration in fireboxes or 
grates, and stoking would be easier than with ordi- 
nary coal. This process naturally suggests that it 
might be possible to adapt the Bessemer patent 
fuel process, and mix some of the very friable true 
coals of Gippsland with the lignite. By this pro- 
cess the great waste of fuel at the coal mines may 
be made the means of making the lignite mines 
profitable ; but, according to the analyst, it is 
beyond doubt that no method of making the lignite 
into briquettes, which necessitates taking pitch or 
tar to the mines, can possibly pay or produce a 
fuel to compete with coal from New South Wales ; 
and even if it were possible the production of tar 
or pitch from coal tar in the colony would not 
supply thedemand. Further experiments are to be 
made to test the value of the German process as 
applied to Victorian lignites, and, at the same time, 
to test the mixtures of small coal and lignite on the 
Bessemer plan. A number of analyses of lignites 
used in Europe seem to indicate that the Lal Lal 
and Gippsland lignites are, as a rule, superior. 
A fractional distillation of the lignite tar was made 
by Mr. Newbery in the laboratory, and though 
the separations have not been completed, sufficient 
has been done to prove that, though there may be 
products of scientific interest, it is of no economic 
value. The ammonia liquors obtained from the 
tests at the Metropolitan Gas Works are very poor 
in ammonia, possibly owing to the lignite used in 
the tests being fresh from the mines, and contain- 
ing from 25 to 36 per cent. of water, or even more. 
The charcoal left after distillation of the tar is very 
friable and of no value, unless it can be compressed. 
Some trials are being made with the lignite to test 
its value in producing ‘‘ gaseous fuel,” but unfor- 
tunately the only gas producers at present in use in 
the colony are not adapted to its use in the raw 
state. The gas producers in use are vertical fur- 
naces, fed from the top, and when wet lignite is 
used the moisture is given off as wet steam, and 
passes directly through the flue to the furnaces. 
Much of the lignite recently brought to Melbourne 
has contained from 36 to 56 per cent. of water. 


THE Royat Unitep Service Instirution. 

That valuable Society, the Royal United Service 
Institution, may be said just now to have reached 
a crisis in its history. For many years the Society 
in question has occupied the dilapidated and gloomy 
building in Whitehall Yard, where the trophies it 
has collected in the course of its career are exhi- 
bited, not to the greatest advantage. The worst 
feature, however, is the lecture theatre, which is 
inconvenient and gloomy to a degree. The time has 
now come when the Institution must necessarily 
seek a new home; and, as is well known, the 
Banquetting Hall of Whitehall has been offered to 
it asan abiding place. The concession is, however, 
encumbered with such restrictions as to make it at 
least doubtful policy whether it should be accepted. 
It will be no less than a calamity, of by no means 
insignificant importance to the nation, should the 
Institution fail to find suitable quarters. The good 
work that has been done, quietly and unobtru- 
sively, for many years past, is a factor of no small 
importance in the progress of our national defences. 
We all know how great a hold the Government de- 
artments have upon the conduct of the Army and 
avy; and how that influence may be, and has been, 
productive of the mostdisastrousresults. The Govern- 
ment clerks, who are largely the permanent officials 
in the two great spending departments, delight in 
secrecy and red tape. The power they wield is 
necessarily enormous, and far beyond what their 
capacities and positions warrant. The shifting 
body of Parliamentarians and officials who nomi- 
nally are responsible for naval and military policy 
have to depend on these gentlemen for instruction 
so long as they are new to office ; and the leading 
instinct of the Government clerk is to avoid changes, 
which may expose their incompetence, and choke 
advance. How disastrous this policy may be is 
brought forcibly home to the country by wagreene 4 

incidents occurring at rare intervals, and too muc 
neglected by the public in times of peace. It is 
only when such a calamity as that which overtook 
us at the time of the Russian war, when the 
suffering and loss of life due to official incom- 
petence and obstinacy were such as might well 
have caused the nation to shudder, is actually 
upon us, that we recognise how foolish is our neg- 
lect of the management of affairs, and how criminal 
the intrusting of them to such incompetent hands. 
It is under these circumstances that the good works 
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of the Royal United Service Institution stands so 
prominently forward. Its members are naval and 
military officers who have brought home to 
them, very forcibly, the evils of a bad system, 
and its theatre gives them a platform from which 
they can fearlessly point the way that advance and 
improvement should take. Remonstrances, even 
if not couched actually in the language of remon- 
strance, that might be simply waste{paper for stuff- 
ing pigeon-holes, were they addressed to the 
departments, come with all the force of public 
utterances when they take the form of a lecture at 
the Institution, and thus command respect and 
attention. We have so often found valuable mate- 
rial for comment in the papers read before the 
Royal United Service Institution that it is but 
common gratitude on our part to wish it may find a 
suitable home and long continue its prosperous and 
useful career. Beyond this there is, as we have 
here endeavoured to show, a principle of national 
importance involved in its progress and success. 





ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held on 
Wednesday evening, the 18th instant, at the Institution 
of Civil Engineers, 25, Great George-street, Westminster, 
Dr. C. T. Williams, M.A., vice-president, in the chair. 

Mr. C. L. Brook, Mr. C. E. De Rance, F.G.S., 
Assoc. Inst.C.E., Mr. J. Eden, Assoc.M.Inst.C.E., Mr. 
J.C. Mundell, and Mr. J. Sidebottom, J.P., were elected 
Fellows of the Society. 

The following papers were read : : 

1. “The Great Frost of 1890-91,” by Mr. C. Harding, 
¥.R.Met.Soc. This paper dealt with the whcle period 
of the frost from November 25 to January 22, and it was 
shown that over nearly the whole of the south-east of 
England the mean temperature for the 59 days was 
more than 2 deg. below the freezing point, whilst at 
seaside stations on the coast of Kent, Sussex, and Hamp- 
shire the mean was only 32 deg. In the extreme north 
of Scotland, as well as in the west of Ireland, the mean 
was 10 deg. warmer than in the south-2ast of England. 
In the southern midlands and in parts of the south 
of England the mean temperature for the 59 days 
was more than 10 deg. below the average, but in 
the north of England the deficiency did not amount to 
5 deg., and in the extreme north of Scotland it was less 
than 1 deg. The lowest authentic reading in the screen 
was 0.6 deg. at Stokesay, in Shropshire, butalmost equally 
low temperatures occurred at other periods of the frost. 
At many places in the south and south-west of England, 
as well as in parts of Scotland and Ireland, the greatest 
cold throughout the period occurred at the end of Novem- 
ber; and at Waddon, in Surrey, the thermometer in 
the screen fell to 1 deg., a reading quite unprecedented at 
the close of the autumn. At Addington Hills, near 
Croydon, the shade thermometer was below the freezing 
point each night, with one exception, and there were only 
two exceptions at Cambridge and Reading ; whilst in the 
Shetlands there were only nine nights with frost, although 
at Biarritz frost occurred on 31 nights, and at Rome on 
six nights. At many places in England the frost was 
continuous night and day for 25 days, but at coast stations 
in the north of Scotland it in no case lasted throughout 
the 24 hours. On the coast of Sussex the temperature 
of the sea was about 14deg. warmer than the air throughout 
December, but on the Yorkshire coast it was only 6 deg. 
warmer, and in the Shetlands and on parts of the Iris 
coast it was only 3 deg. warmer. The Thames water off 
Deptford, at 2 ft. below the surface, was continuously 
below 34 deg. from December 23 to January 23, a — 
of 32 days, whilst the river was blocked with ice during 
the greater part of this time. In Regent’s Park, where 
skating continued uninterruptedly for 43 days, the ice 
attained the thickness of over 9in. The frost did not pene- 
trate to the depth of 2 ft. below the surface of the ground 
in any part of England, but in many places, especially in 
the south and east, the ground was frozen for several 
days at the depth of 1 ft., and at 6in. it was frozen for 
upwards of a month. In the neighbourhood of London 
the cold was more prolonged than in any previous frost 
during the last eened years, the next longest spell — 
52 days in the winter of 1794-5, whilst in 1838 frost laste 
for 50 days, and in 1788-9 for 49 days. 

2. ‘The Problem of Probable Error as applied to 
Meteorology,” by Mr. T. W. Backhouse. 








MISCELLANEA. 
Tue passenger elevators at the Chicago auditorium are 
designed to travel at the rate of 600 ft. per minute. The 
length of lift is 220 ft. 


The eighth annual dinner of past and present pupils 
and apprentices who have received their engineering 
training at Crewe Works, was held at the Grand Hotel, 
Charing Cross, on Monday, 16th inst. The chair was 
taken by Colonel John Davis amid forty-two guests. 


One mile out of the total 3} miles of the Liverpool over- 
head railway has now been completed, and the work on the 
remainder is proceeding as rapidly as the material can be 
delivered. It is proposed to work the line by electricity 
and tenders for the work have, it appears, been receiv 
from four firms. 


Natural gas has, it is stated, been found near Middles- 
brough, beneath the salt, a depth of about 800 ft. from 
the surface. The borehole has been put down by Messrs. 





John Wilson Watson and R. Scrafton. It will be some 
time before it is known whether the occurs in a suffi- 
cient quantity to be of commercial value. 


The construction of a man-of-war was commenced some 
months back at the Yohosuka Arsenal, Japan. The 
vessel is to be named the Akitsusu and is expected to be 
completed in June, 1893. She will be a schooner-rigged 
vessel constructed of steel. Her principal dimensions 
are: Length, 300 ft.; breadth, 43 ft.; and depth, 29 ft. 
She is to be fitted with engines of 8400 horse-power. 


Mr. Majoribanks does not intend to let the question of 
the magazine rifle drop. On going into committee on the 
Army Estimates he will move that, in addition to the 
trials which they are going to make with the new pattern 
—Mark II.—rifle, the War Office should order experi- 
ments to be made with any other rifles submitted to them. 
Mr. Majoribanks’s contention is that the department will 
not look at any magazine rifle except that which they 
have adopted. 


We have received from the Thomson-Houston Electric 
Company a copy of a set of maps of the United States 
issued by them showing the central station plants and 
electric railways in operation there. From these it ap- 
pears that there are 1985 electric lighting stations in 
operation in the United States, of which 666 have been 
erected by the Thomson-Houston Company. There are 
also 240 electric railways in operation, of which 103 work 
on the Thomson-Houston system. 


A meeting of the Institution of Marine Engineers was 
held on Tuesday, February 10, at the Langthorne Rooms, 
Stratford, when Mr. W. W. Wilson read a paper on 
engine-room practice. The reading of the paper was 
followed by an interesting discussion, in the course of 
which the series of questions recently propounded by the 
Admiralty engineer to the engineers of the mercantile 
marine as to their practice in working of boilers and feed- 
water arrangements, were dealt with, and in reply to one 
of them, it was stated that boilers had been run for about 
five months with the same water. The next meeting of 
the Institution will beheld on the 24th inst., when a paper 
on the use of zinc in boilers will be read by Mr. Brett. 


It is proposed to establish a local association of the 
students of the Institution of Civil Engineers at New- 
castle-on-Tyne, on the basis of those already existing at 
Manchester, Birmingham, and Glasgow. Messrs. J. P. 
Messent, Charles A. Harrison, J. W. Sandeman, J. 
Price, D. Balfour, and F. R. Ward, all of whom are 
already members of the Institution, have already pro- 
mised their assistance. A meeting in connection with 
the subject is to be held in the Durham College of 
Science on Wednesday, the 25th inst., at 8 p.m., when 
Mr. J. P. Messent has promised to preside. Mr. John 
H. Barker, of 31, Alexandra Place, Newcastle-on-Tyne, 
is the honorary secretary pro tem., and from him fur- 
ther particulars can be obtained. 


Mr. Von Borries gives the following Table as the num- 
ber of compound locomotives now at work or building in 
various countries : 


Germany _.... a om ea ne 430 
England (including engines for India, 

South America, Xe.) ... ad se 523 
Italy .. ne isd 2 
Russia... sds 32 
Switzerland ... sag ise ass iss 11 
North America , ae as pe 8 
Street locomotives ... 28 

Total 1034 


This total he states is an increase of 454 on that for the 
previous year. 


The supply of electric current to customers in London 
was recommenced by the London Electric Supply Corpo- 
ration on Monday last from the Deptford generating 
station. The current is now supplied at a pressure of 
10,000 volts on the trunk mains from Deptford to 
the Grosvenor sub-station in London, at which place it is 
transformed down to a lower pressure, and distributed by 
underground mains at a pressure of 100 volts. The supply 
is given entirely from dynamos at Deptford. Previous 
to the reeommencement of supply the trunk mains and 
sub-station transformers at present in use were tested to 
a pressure of 17,000 volts, and the working pressure of 
10,000 volts was frequently applied for considerable 

riods of time previous to the commencement of supply. 
This is considerably higher than any pressure ever pre- 
viously kept up. 

The locomotives for the Chignecto Ship Railway are 
being supplied by the Canadian Locomotive and Engine 
Company. They are to have eight wheels coupled and 
will be without bogies. The cylinders are 22 in. in dia- 
meter by 26 in. stroke. The boilers are to be 59 in. in 
diameter with 250 2-in. tubes, having a heating surface of 
1741 square feet. The steam pressure is 175lb. The 
wheels are to be 47 in. in diameter, and the grate area 
29 square feet. The tanks will have a capacity of 3636 
gallons, and with this on board the total weight of theengine 
will be 180,000 lb., all of which will be available for 
adhesion. ‘T'wo of these locomotives are to haul a vessel 
in a cradle over the distance of seventeen miles, which 
separates the termini of the line, at a speed of ten miles 
an hour. The cradle is to be carried on 120 four-wheel 
trucks and the maximum total weight hauled will be 
2500 tons. 


M. Sabouret, engineer to the Compagnie des Chemins 
de fer d’Orléans, has constructed an ingenious device for 
ascertaining the speed of a train, so as to form a check on 
the s at which engine-drivers run round curves and 
other difficult parts of the line. ‘The instrument consists 





of a tuning-fork provided with a point which inscribes a 
curve on the smoked surface of a cylinder which is rotated 
by suitable mechanism. This is fixed at any desired 
part of the line, and as the train passes the wheels of the 
engine move a treadle, which communicates by means of 
an india-rubber tube with the instrument and sets it in 
motion. Six metres further is a second treadle, which, 
on being depressed by the wheels, stops the mechanism, 
and the speed of the train can then be obtained with an 
error of less than 2 per cent., even when the speed is as 
much as 60 miles an hour, by counting the vibrations of 
the fork as recorded on the revolving cylinder. 


The directors’ report to be presented at the half-yearly 
meeting of the London and North-Western Railway Com- 
pany to-day states that the traffic receipts for the half- 
year ended December 31, 1890, were 6,113,472/., an in- 
crease as compared with the corresponding period of 1889 
of 166,972/.; but the working expenses showed an increase 
of 195,286/., which thus converts the variation in the 
half-year’s profits into a decrease of 29,0147. The miscel- 
laneous receipts show a decline of 28,169/., and the whole 
amount available for dividend is less by 41,047/. The 
directors recommend that dividends at the followin 
rates bedeclared : 4 per cent. on each 100/. of guaran 
stock, 4 per cent. on preference ditto, and 7} per cent. on 
consolidated ditto. This will absorb 2,245,429/., leaving 
a balance of 110,099/. to be carried forward, as against 
111,048/. in the corresponding half-year. The receipts 
from passenger traffic were 2,576,543/., an increase of 
86,357/.; and from merchandise, &c., 3,425,125/., increase 
77,2482. The number of passengers carried has been 
33,758,252, an increase of 1,772,727. The increased cost 
of working is attributed to the advances in the prices of 
labour, fuel, and other materials. 


The President of the United States has sent to Con- 
gress a report by the Commissioner on Labour on the 
cost of producing steel and steel rails in Europe and 
America, The report embodies the result of an investi- 
gation which has extended over several years. The Com- 
missioner finds the total cost per ton of pig iron from the 
mining stage to the finished product ranged in the 
northern districts of America from 13.97 dols. to 16.50 
dols. The cost of producing steel rails in America ranged 
from 24.79 dols. to 27.68 dols., whereas on the continent 
of Europe the cost was 18.71 dols. to 24.52 dols., and in 
Great Britain it averaged from 18.58 dols. to 21.90 dols. 
The Commissioner states that the labour cost per ton of 
steel rails should less relatively in America than in 
Great Britain or Europe, because American producers 
ig ange with one expensive process which is still adhered 
to by many foreign producers. Materials in America, 
moreover, are purer, judging from the experience of the 
three principal works in the northern district. The 
entire direct labour cost in America, Great Britain, and 
Europe was respectively 11.59 dols., 7.81 dols., and 
8.16 dols. The heavy freight charges for transportation 
benefit America in some cases, but in others they place 
the United States at a serious disadvantage, as, for 
example, at ports where there is water competition, with 
European manufacturers. 


Replying to a correspondent, the American Journal of 
Railway Appliances gives some particulars of the per- 
formance of the Webb compound locomotive on the 
Pennsylvania Railroad. It states that for some months 
it took the 8.20 a.m. train from Philadelphia to New 
York and returned in the afternoon. The train consisted 
often of eight cars, which it took over the road in two 
hours, burning from 2000 Ib. to 2000 lb. of coal less than 
used by the standard Pennsylvania Railroad engines. It 
also ran from Jersey City to Long Branch on the Brokers’ 
express, hauling six cars, which was timed to leave Jersey 
the same time as the ‘‘ Congressional express” for Washing- 
ton, which had five cars, and was pulled by one of the latest 
Pennsylvania Railroad passenger engines, weighing much 
more than the Webb, and having cylinders of 19 in. in 
diameter by 24 in. stroke. The two trains ran on the 
same track as far as Rahway, the compound leading, and 
the other following; and during the whole time the 
standard engine was not once stopped by signal on 
account of closing upon the leading train. There are 
many reasons, continues our contemporary, why the 
English compound had no friends. Some of them were 
as follows: First, ‘“‘It was English ;” second, ‘‘ It rode 

;” third, “It was an awkward engine to handle;” 
fourth, ‘‘ The cab was no protection against the weather ;” 
fifth, ‘Many runners did not know what the different 
parts were for, and it was much easier for some to con- 
demn a thing they did not understand than it was to learn 
its use. 


The report of the directors of the Midland Railway to 
be presented at the half-yearly meeting at Derby to- 
day, states that the traffic carried upon the railway 
for the half-year ended December 31, 1890, as compared 
with the corresponding half-year of 1889, shows an in- 
crease from coaching, 67,981/.; and increase from mer- 
chandise, 56,601/.; an increase from cattle, 1790/.; and an 
increase from minerals, 110,557/. Total increase, 236,929. 
The gross receipts from traffic amount to 4,576,329/.; mis- 
cellaneous receipts, 93,635/.; total revenue receipts for 
half-year, 4,669,964/.; less working expenses, equal to 
53.68 per cent. of the receipts, 2,456,386/.—2,213,578/, 
From which deduct: Interest on debentures and deben- 
ture stock, 377,625/.; rent of leased lines, &c., 106,020/.; 
483,645/.—1,729,933/. Add balance brought forward from 
last half-year, 24,730/.; leaving available for dividend the 
sum of 1,754,663/. The mileage of trains for the half- 
year has been: of passenger trains, 8,239,133 miles; of 
goods and mineral trains, 12,353,688 miles; the total 
being 20,592,821 miles, showing an increase, when com- 
pared with the corresponding period of last year, of 
959,874 miles, 
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THE LAUFFEN-VENHAUSEN ALUMINIUM WORKS. 
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THE 
below is the invention of Mr. Richard Morris, of the 
Morris Tube, Ammunition, and Safety Range Com- 
pany, Limited, of No. 11, Haymarket, S.W. 
not intended to be used with a Morris tube, but to be 
placed directly in the barrel of a small-bore rifle. The 
miniature cartridge corresponds in diameter to the 
bullet in the service cartridge, and occupies the same 
position in the rifle. Behind it comes a striker con- 
tained in a case which is exactly of the same form 











and size as the rear part of the service cartridge. 


The miniature cartridge is sprung on to the front of | 
the case, and the two then exactly fit the chamber | 


of the barrel. Through the rear case there runs a 
striker that serves to transmit the blow of the striker 
in the rifle lock to the detonator in the cartridge. 
This cartridge gives good 
can be used at 15 or 25 yards. 


An invention of this kind was first applied to! 


artillery by Mr. Morris in 1885, and was publicly ex- | 
hibited by him at Wimbledon in 1887, being then 
employed in a Lee magazine rifle. 


Each miniature 





MINIATURE AMMUNITION FOR RIFLES. | 


miniature ammunition which we illustrate | 


It is | 





practice at 300 yards, and | 








| cartridge had a case attached to it, and the two were 
| fed up out of a magazine in the usual way. 

Since the above has been in type we have seen another 
| design of Mr. Morris’s for use with the new .303 maga- 
| zine rifle, in which the method of — small 
, cartridge to the holder is even simpler. There are, 
| however, one or two objections to the use of such 
a of dummy holders for practice purposes. In 

the first place the subsidiary striker, being of necessity 
made of steel to stand the wear, may become fixed in 
| the holder by rust and fouling, thus offering great 
| resistance to the striker of the rifle, and consequently 
| damaging its point. Secondly, as the dummies, when 
' ejected from the rifle, fall on the ground, and are then 
‘replaced in the magazine, they carry dust and grit 
into the chamber of the rifle, causing injury to it, and 
making the extraction of the service cartridge case very 
difficult in consequence. A great many of the complaints 
| of the jamming of the Martini-Henry cartridges are en- 
| tirely caused by the chamber of the rifle being injured 
or allowed to get rusty. 








pany of Brewers of the City of London offer a prize of 


as Economical Method, whether by Cold Chambers, Air- 
| tight Cases, or other Means, of Preserving Hops against 
Deterioration.” Subjects to be treated: 1. Fatimated 
deterioration. 2. Methods already tried and their results. 
3. Proposals and cost. 


Water Svuppiy or THE Merropouis.—A Bill to place 
the water supply of the metropolis and the adjoining 
districts under the control of a public authority, and to 








| veyors. The nominee of the president of the 
DETERIORATION OF Hops.—The Worshipful Com- | to acquire the undertakings of the eight metropolitan 
| water companies, and of the Rickmansworth and Uxbridge 
/, for the best essay on ‘‘ The most Efficacious, as well | 
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make further provisions for such supply, 
in by Sir Algernon Borthwick, Mr. Baumann, Mr. 
Fisher, Mr. itmore, and Sir Albert Rollit. The 
| objects of the Bill are as follows: (1) To confer upon a 
water trust, representing the water consumers and inhabi- 
tants of the metropolis and adjoining districts, the exclu- 

| sive power (with a few exceptions named in the Bill) of 
| supplying water within the metropolitan water area, and 
for securing an equalisation of charges for such water 
|supply. (2) The Water Trust to consist of thirty-nine 
| members, elected by the county electors of the water area. 
| Each group of two Parliamentary electoral divisions in 
| the water area to return one member with a special pro- 
| vision for the representation of the City of London on the 
rust. The elections will be triennial, and, to avoid ex- 

| pense and inconvenience to the electors, will be held on 
the same day as that of the County Council. (3) A Board 

| of Arbitration to fix the terms on which the water com- 
| panies’ undertakings are to be acquired to consist of four 
‘members, nominated respectively by the president of the 


has been brought 


| Local Government Board, the chairman of the Institute 


of Bankers, the president of the Institution of Civil 
(ngineers, and the president of the Institution of yo 
O- 


vernment Board to be chairman, (4) The Water Trust 


Valley Water Company, and the Leatherhead and Dis- 
trict Water Company. (5) The purchase money to be 

id in water stock, secured on the property of the Water 

rust and rates levied over the water area, or in cash, at 
the option of the shareholders of the water companies. 
6. The London County Council may, by a resolution of a 
wipe re of the whole number of their members p at 
a special meeting to be held between November 1 and 
December 31, 1891, adopt the Bill and take the place of 
the Water Trust. 
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On the splendid Rhine Falls, near Schaffhausen 
(actually Venhausen), there are concealed in a treasure 
chest of nature, so to speak, the new aluminium 
works of Lauffen-Venhausen. Originally iron works, 
the old Lauffen Works were renowned for a series of 
years on account of the excellence of their products, 
Through the indefatigable activity of the Neher family 
the works were kept in a flourishing condition for a 
considerable period, but subsequent to the opening of 
railroads, foreign products gradually supplanted the 
home produce, owing to the unfavourable locality of 
the works with regard to the transport of raw material, 
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and to such an extent that the prospects for the future 
were not very hopeful for the owners. 

Fully aware of this fact, Mr. Naville-Neher, head of 
the firm of Escher, Wyss, and Co., of Zurich, and the 
youngest son of the Neher family, Mr. George Neher 
(whom death has prematurely cut off at the com- 
mencement of a promising career) decided to instil 
fresh life into the well-known firm by introducing a 
new industry. The proposal at that time was to 
employ a motive power of 15,000 horse-power derived 
from the Rhine Falls, and all the preliminary works 
were in course of preparation, when at the last moment 
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some doubts expressed as to the destruction of the 
natural beauty of the scenery, so carefully guarded, 
brought the undertaking to a standstill. But the 
stoppage of the works was to their benefit, inasmuch 
as the method originally adopted for working, was not 
altogether satisfactory. According to the proposals 
of Kleiner-Fiertz, it was intended to expose cryolite 
to theaction of anelectric current. For the working 
of a comparatively small concern, no less than fifteen 
turbines, of 1000 horse-power each, were designed to 
be employed. 

The enormous capital necessary for the installation, 
and the high price of raw material, combined with the 
insignificant output, would probably very soon have 
put a stop to the undertaking. Though apparently 
| ruined, the enterprise nevertheless began to show signs 
| of life, for out of the whole undertaking a new one 
arose, like a phoenix. 

The enterprise once having been started, and acting 
upon the suggestion of Mr. Naville, who would not let 
the matter rest, a young French metallurgist, named 
Heroult,* entered into negotiations with the proprietors 
of the Lauffen Works, and with some other important 
industrial establishments, for the production of alu- 
minium alloys, on a large scale, by a process thoroughly 
tested by him on a smaller scale. The first trials were 
highly successful and the development of the establish- 
ment went on apace, until in August, 1888, the newly 
formed Swiss Metallurgical Company installed a 300 








* See ENGINEERING, vol. 1., page 430. 
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horse-power plant. Contemporaneously with the 
Heroult experiments in Venhausen, the Allgemeine 
Electricitits Gesellschaft was engaged at Rerlin, 
under the direction of Dr. Kiliani, in the production 
of pure aluminium out of alumina, by means of elec- 
tricity. The directors of both these undertakings 
knew of the experiments made by the other, and a 
proposal was made to consolidate the two concerns 
into one undertaking, and to strive with united forces 
to solve the aluminium question. An understanding 
was soon arrived at, and on the 12th of November, 
1888, there was formed in Zurich the Aluminium 
Industry Company, Limited, with a capital of 
10,000,000 francs. With such ample means at their 
disposal the directors of this company were enabled 
within a year to establish works which are probably 
the only ones of their kind extant. 

Plant,—It is in the nature of the electric machinery 
that it can absorb immense power without necessarily 
taking up any great amount of space. The Venhausen 
Works eos been erected in accordance with such 
requirements, and there are probably very few esta- 
blishments which can boast of power equal to that 
developed in the old Lauffen Works on the Rhine Falls. 
Besides this, water power is very rare, not only in 
regard to quantity, but also with regard to quality. 

hilst other waters become either rapid torrents 
or slowly running brooks, according to the seasons, the 
waters of the Rhine are regulated naturally by the 
Lake of Constance, and thus ss an efficient 
settling basin,sothat no dirt discolours the water, and 
no sudden floods affright the inhabitants on its banks. 
Bya concession of the State of Schaffhausen, in February, 
1889, the Aluminium Industry Company, Limited, 
acquired the right to draw from the Rhine above the 
falls 20 cubic metres of water per second, which at the 
height of the falls, estimated at 20 metres, corre- 
sponds to 4000 effective horse-power. At the time of 
the acquisition of the original plant by the Aluminium 
Industry Company, Limited, in November, 1888, an 
open channel, partly covered at the street crossing, 
conducted the water to a wooden tank, constructed at 
a height of about 14 metres, above the lower water 
level, from which it was led off in different directions 
through pipes. The idea which was then adopted 
was a closed conduit carried right up to the upper 
water level, in order to utilise the full available head. 
The execution of the water works and superstructure 
was intrusted to Colonel Locher, the well-known con- 
structor of the Pilatus Railway, and in February, 
1889, work was commenced in accordance with his 
plans. 

The new machinery was designed with a view to 
economise space, and the most suitable way to accom- 
plish this was found in giving a vertical position for 
the machines, so that the dynamos might be above the 
turbines with their shafts coupled to the shafts of the 
latter. By these means it became possible to place 
a plant of in all 1500 horse-power in a longitudinal 
space of only 15 metres, where the Swiss Metallur- 
gical Society had a machine of but 300 horse-power. 

Figs. 1 to 3, page 228, show the new machinery. 
Underground is the sluice, with the discharge suction 
»ipes ; on the ground floor are the turbines and regu- 
ators ; on the first floor the dynamos. The gallery 
containing the dynamos is inclosed by a glass parti- 
tion to keep the machines free from the dust of the 
furnace room, 

The Turbines.—These were constructed in the work- 
shops of Escher, Wyss, and Co., of Zurich, of a sufficient 

wer to drive three dynamo machines, two of 600 
Somse-power each, and a third of 300 horse-power 
effective, with a fall of 20 to 21 metres. 

The nature of the ground and the variations in the 
lower water level made it necessary to erect the tur- 
bines with a pressure fall of 16 to 17 metres, leaving a 
suction fall of 3 to 4 metres, In consequence of their 
being directly coupled to the dynamos, provision was 
made to give to the turbines the greatest number of 
revolutions obtainable at the fall stated, together with 
the requisite power, i.e., to construct the turbines so 
that while having the greatest possible amount of 
water passing through them they should yet have the 
smallest possible diameter. In order to conform to 
the latter requirement, and in consequence also of the 
suction fall created by the nature of the ground, reac- 
tion turbines, on the Touval system, were chosen. 

The water is drawn from above the Rhine Falls, 
and the entire length of the conduit is about 150 
metres. There is first a weit dam reaching out to 
about one-fifth the width of the river, the height 
of which is that of the medium water level in summer. 
In case of floods the water runs directly over this dam. 
In the centre of this dam, standing like an island, is 
the turbine room of the carriage works. The water 
for this turbine is led into a vertical concrete shaft 
with an underground outflow. The turbine itself is 
of about 400 horse-power effective, with 10 metres 
pressure fall, and 3 to 6 suction fall. This turbine 
was also constructed in the workshops of Messrs. 
Escher, Wyss, and Co, 

The water for the Aluminium Industry Company 
is taken at the end of the aforesaid channel, and of 





the 20 cubic metres available to the company, only 
10 metres are at present utilised. By reason of the 
considerable fall and the nature of the soil inter- 
vening between the spot at which the water is 
drawn, and that where the turbines had to be erected, 
it was decided to employ an immense iron main to 
conduct the water. This main, with a total length of 
60 metres, was specially adapted for the volume of 
water stated above, viz., 10 cubic metres per second. 
In order to avoid the necessity of employing pipes of 
too large a size, and taking into consideration the 
shortness of the conduit, a basis of 2 metres as running 
hes d of the water was accepted, rendering neces- 
sary that the —— quantity of water might 
pass an inside diameter of 24 metres for the pipes. 
The loss of pressure through friction amounts to about 
0.18 metre for the total volume of 10 cubic metres. 

As already stated, the pipes, whether straight or 
curved, are of iron plates 8 millimetres thick. They 
are joined by closely placed rivets, and the flanges, 
consisting of strong wrought angle irons, are rivetted 
on to the pipes. The water in this main enters 
through an iron grating and can be shut off by a 
throttle valve of 3 metres diameter, placed at the 
upper end of the pipe. This valve, as well as its 
casing, is constructed of cast iron. At the lower end 
of the main, which at that point takes the form of a 
strong oval pipe, are attached at right angles, the 
division pipes also made of iron plates. The main 
conduit has a diameter at this point of 3 metres, and 
the two side branches leading from it are of 2.2 metres. 
From these secondary pipes the four turbines are each 
separately supplied with water, the pipes for the 
supply of the 600 horse-power turbines having a 
diameter of 1.4 metres, and that for the 300 horse- 
power turbine of 1.1 metres. 

The three new turbines are, as already stated, 
Touval turbines with vertical axes, two being of 600 
horse-power, and the third intended for an exciting 
dynamo, being of 300 horse-power effective. The cal- 
culations for the turbines were made for a medium net 
fall of 20 metres, The two turbines of 600 horse-power 
were constructed for a maximum volume of 3150 litres. 
Their number of revolutions was fixed in accordance 
with the wishes of the constructor of the dynamos at 
225 revolutions per minute, for which purpose the 
diameter of the turbine was fixed at 1,1 metres. The 
turning and main wheel have each eighteen openings 
250 millimetres broad, placed at a distance of 192 
millimetres from one another. 

The turbine jackets are constructed of cast iron, 
that is to say, the jacket of the pressure casing, in 
which the main wheel is placed, and where the pres- 
sure pipe discharges, as also the jacket of the suction 
casing below the rotating body. The water in the 
suction room is led in through a curved pipe, the out- 
flow of which is always below the surface of the water 
beneath. The turbine shafts project up into the pres- 
sure room and down into the suction room through 
stuffing-boxes. The lower extremity rests upon a 
footstep which is accessible from all sides. The upper 
end is connected directly with the shaft of the dynamo 
by means of an insulated coupling. A most important 
feature in the construction of these turbines, is the 
relief afforded to the footstep. The total pressure on 
this pin from the weight of the armature of the 
dynamos, the vertical shafts of the dynamos and tur- 
bines, and the water pressure on the turning wheel, 
combined with the great number of revolutions per 
minute, rendered it impossible to employ a footstep 
constructed on any of the principles followed up to 
the present time. It became consequently necessary 
to design a footstep which could bear, and at the 
same time be relieved of some part of the great 
strain, and this was accomplished in the following 
manner: On the upper part of the pressure casing 
a cast-iron cylinder was, placed, in which a piston, 
connected to the turbine shaft, revolves, The top of 
the cylinder above this piston is connected with the 
suction casing by a smaller pipe. By these means the 
lower side of the piston receives the total pressure 
of the fall, while the upper part bears the strain of 
the suction fall. The relief of pressure thus gained is 
measured by the product of the area of the piston 
and the total net fall. To regulate the strain a small 
throttle valve is placed in the pipe, which connects 
the top of the cylinder, over the piston, with the 
suction pipe. By merely opening or closing this pipe 
the pressure on the piston, and consequently the 
strain, may be lessened or increased. 

The 300-horse-power turbine is constructed in the 
same way as those of 600 horse-power, and to make 
350 revolutions a minute. The main and turning 
wheels have a medium diameter of 700 millimetres 
(27.5in.) while both of them have twelve apertures. 

The turbines are regulated by throttle valves, which 
are placed in the pressure pipes, just before enterin 
the turbine rooms, and are acted upon by differentia 
regulators, constructed upon the system of Messrs. 
Escher, Wyss, and Co. 

The throttle valves, including their casings, are con- 
structed entirely of cast iron, and similar to the large 
valves at the upper end of the pressure pipe. They 





have vertical axes, the upper ends of which are pro- 
vided with toothed segments into which are geared 
worms acted upon by the regulators. 

During the process of smelting the electric current 
may be suddenly interrupted, in which case the 
load on dynamo machine would be suddenly removed. 
For such a sudden acceleration the speed regulator 
could not react quickly enough, and there would be 
danger that the armature of the dynamo might fly 
to pieces owing to the increased number of revolutions, 
which might rise to nearly double the normal speed. 
To obviate this danger there is another safety appa- 
ratus in the shape of a throttle valve, placed in the 
suction pipe just behind the suction room, which valve 
closes nearly instantaneously, by means of a small 
hydraulic motor, as soon as the extremely sensitive 
regulator shows more than a certain number of revolu- 
tions. 

The dynamo machines were constructed by the 
Machine Works Company at Oerlikon. Up to the 
present time an altogether erroneous opinion has pre- 
vailed, to the effect that colossal machines would be 
quickly ruined by continuous working ; this opinion is 
not altogether unfounded considering the occurrences 
which have taken place in American and English 
aluminium works. The regularity of the work at 
Venhausen, however, and the fact that machines there 
have been in use day and night already for over a 
year, without the least interruption occurring, de- 
monstrate the groundlessness of the fear. Machines 
constructed for only 6000 ampéres have been worked 
at-Venhausen with 15,000 ampéres without being in 
the least degree damaged. he new or additional 
eee of the Aluminium Industry Company comprises 
or the present, three machines. Two large machines 
of 600 horse-power each, which serve for the produc- 
tion of aluminium, and a smaller machine of 300 horse- 
power for exciting the field magnets of the former, 
and other machines which may become necessary 
hereafter, as well as for lighting purposes and for 
driving sundry motors. 

The field magnets of the large machines resemble an 
inwardly toothed wheel (Fig. 5), and consist of 24 
poles. The whole magnet frame consists of a single 
piece, cast at the Oerlikon Foundry, and weighs, 
without taking into consideration the copper wrapping, 
no less than 12,000 kilos. (12 tons), the outer diameter 
is 3.6 metres (11 ft. 9in.), the inner diameter which 
contains the armature is of 2.43 metres, 

The armature is constructed of the so-called drum 
type, Mr. C. L. Brown’s patent, and possesses the 
peculiarity that the wires do not rest outside on 
the armature iron, but are placed in openings close to 
the periphery of the latter. These wires are connected 
with the commutator by means of (J-shaped strips of 
copper. On the back or upper part similar strips are 
used, but instead of being connected to the commutator 
they are fastened together, in a very simple way. 

The arrangement described above allows any of the 
wires to be taken off easily in case of repairs without 
unfastening any metal joints, as each wire is kept 
separate from the others by the iron of the armature. 
The armature has 240 wires, which are in connection 
with a commutator, consisting of 120 segments. The 
diameter of the commutator is as much as 1.800 metres, 
a dimension necessitated by the enormous strength of 
the current, which much surpasses the spo developed 
by the largest machines known up to the present time. 
The current is transferred through 24 points to sets 
of 5 brushes of 50 millimetres in width, of which 12 
are alternately in ‘connection with a massive copper 
ring, from which the current is supplied direct to the 
furnaces. 

These rings were cast in Venhausen, two of them 
being required for each machine ; they contain over 3000 
kilos. of copper. It was only possible to cast these 
rings perfectly solid by means of adding a little alumi- 
nium to the copper, An ingenius contrivance renders 
it possible, not only to turn the double brush-holding 
rings round their axes, so as to place the brushes pro- 
perly, but also to remove them as may be required ; 
in addition to this each brush is provided with a 
simple apparatus for adjusting it as may be rendered 
necessary by wear. 

Contrary to the general rule, the axes of these ma- 
chines are not horizontal but vertical, the armature 
being set over, and coupled directly with the turbines. 
A special advantage of this arrangement is, in the first 
place, the great facility for handling the commutators 
with 120 brushesfor each machine. Another advantage 
is, that the copper dust from thecommutatorand brushes 
falls directly underneath, and not into the magnet frame 
and armature, which would be the case with a hori- 
zontal position. Furthermore, the space required for 
the machine is very small in comparison with its 
power, and last but not least, there is also a consider- 
able saving of power owing to the fact that being 
directly coupled to the turbines, no transmission me- 
chanism is necessary, the friction being reduced to a 
minimum by the relieving valves. 

The two lane machines are constructed to develop 
14,000 ampéres at 30 volts, or 420,000 watts, with un- 
interrupted working day and night, but this estimate 
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is rather low, as the power may be increased on special 
occasions to 500,000 watts. 

The number of revolutions is 200 a minute, but 150 
are sufficient to give the full current specified. These 
machines are the largest direct current dynamos in 
the world. What has been said with regard to the 
construction and adjustment of the larger machines 
bears reference equally to the smaller dynamo of 
300 horse-power, its magnet frame having an outer 
diameter of 2.500 metres (98.4 in.), and an inner one of 
1.230 metres, and weighing 7900 kilos. without the 
copper wrapping ; it has eight poles. The armature 
with a diameter of 1.200 metres (47 in.) has 160 wires, 
which are in connection with 80 collecting segments. 

Corresponding to the number of poles there are 
eight sets of brushes (each having four pieces of 
50 millimetres in breadth), four and four being con- 
nected with a copperring. The performance of this 
dynamo at 300 revolutions reaches 3000 ampéres at 
65 volts, or 195,000 watts, which, for similar reasons 
to those stated above, may be increased to 250,000 
watts. 

In addition to these three new machines there is 
another at work originally belonging to the Swiss 
Metallurgical Society and of 300 horse-power ; it was 
taken over by the present company and raised to 400 
horse-power. Figs. 4 and 6 show part of the old plant. 

On May 1, 1890, the Venhausen establishment dis- 
posed of a power of about 1,500,000 watts. Visitors to 
the works generally show a certain amount of uneasi- 
ness when approaching these very powerful currents, 
but there is no ground for such uneasiness, for low 
tension currents do not involve any danger whatever. 
Besides the machine and electrical plant, the Ven- 
hausen establishment has at its disposal a well-furnished 
foundry (with eleven furnaces for crucibles, one rever- 
beratory furnace, and two cupola furnaces), a rolling 
mill, a —— forge with two tilt hammers, stamp and 
direct stroke hammers, locksmiths’ and joiners’ shop, 
&c. The company also possess a large piece of ground 
between the factory and the Venhausen Railway 
Station, with an additional plot, in the rear of the 
station, which may be required for connecting the 
factory with the station by means of a cable tram, and 
also for the enlargement of the works should circum- 
stances require it. 





INDUSTRIAL NOTES. 

TuE labour market is in a state of unrest in various 
parts of the country, but more particularly at many 
of the larger ports of the United Kingdom. The 
broad feature of the present dispute in connection 
with the shipping trades is stated to be, whether or not 
the unions of the men shall be recognised by the em- 
ployers, The term “ recognised” in this connection is 
differently interpreted by the parties to the conflict. 
The demand of the sailors and firemen seems to be that 
union men shall be exclusively recognised by the em- 
ployment of members of the union only. The ship- 
owners declare that they have nothing whatever 
to do with the question of whether a man belongs 
to the union or not, all that they want being 
efficient crews for manning the ships. The dispute 
has, however, drifted into a state which involves 
the question of ascendency and control—whether the 
shipowners shall employ only members of the union. 
If this be aemniel the struggle will be a long and 
bitter one, and may extend to various other trades, 
indeed to all trades having a strong union. It is not 
a new phase of the trade union movement, but it is 
one that has not been faced on a large scale by the 
men. The employers have often tried to break up 
particular unions, but have never succeeded ; while 
the men, in seeking to force employers to employ only 
trade unionists, have frequently, not to say generally, 
failed. The older and more solid and wealthy unions 
scarcely ever assume this attitude now, but partial 
strikes take place, where the union men are in the 
majority, to compel the non-union men to join, or they 
‘close the shop.” The attitude of the newer unions 
goes beyond this, for they demand that none but 
unionists shall be employed in particular industries, 
thus insuring the complete concrol of the conditions of 
labour. There is a medium course which has been 
adopted in many trades wherebyjthe conflicts at Car- 
diff, London, and Liverpool have been avoided. 

The great strike at Cardiff has undergone varying 
phases, and given rise to very contradictory rumours, 
the men alleging that they are winning, while the 
employers assert that there is a collapse. The spirits 
of the men have been kept up by a series of demon- 
strations and parades, ont were strengthened by the 
ele of the strike money at the end of the week. 

ut the coal i ag showed signs of giving way when 
they perceived that other men were taking their 
places. The coal tippers mainly depend upon the 
Sailors and Firemen’s Union for support, as their own 
union is not in a position to bear the brunt of the 
battle. An alleged attempt was made to sow dis- 
content among the men last week, by a manifesto 
signed by a man whose name has often appeared in 
connection with public movements, but he and his 





colleagues were promptly denounced by the official 
leaders of the strike and of the unions involved therein. 
Some efforts were also made, by way of interviews, with 
the object of — at a settlement, but no arrange- 
ment could be arrived at on a basis which was mutually 
acceptable. Further negotiations were attempted on 
the part of the Dockers’ Union, whose members are 
federated with the Sailors and Firemen’s Union, and 
are, therefore, bound up with the strike financially as 
well as generally. The railway men sympathise with 
the strike, and would, at the call of the union, take 
part in it ; but the officials are rather averse to taking 
action if it can be avoided. The tramway men, on the 
contrary, are rather anxious to take part, but these 
have a quarrel of their own which they desire to 
settle, and they think the present a good opportunity. 
Other trades express sympathy and will render help, 
but they stand aloof from the strike. The threat of 
extending the strike is hardly likely to be carried out, 
for there is a disposition on the part of the leaders to 
localise it. 





There can be no kind of doubt as to the importance 
of the concession made to Mr. Sydney Buxton on 
Friday night last by the Government as regards 
Government contracts. The effect of that concession 
will be that all future contracts will practically provide 
that the trade union rates of wages, in the district 
where the work is done, will be insured, and also for the 
regulation as to hours of labour and payment for over- 
time. Mr. Buxton proposed, ‘‘ That clauses be inserted 
in all Government contracts, requiring that the Govern- 
ment shall, under penalty, observe the recognised 
customs and conditions as to rates of wages and work- 
ing hours that prevail in each particular trade; and 
that the contractor shall, under penalty, be prohibited 
from sub-letting any portion of his contract, except 
where the department concerned specifically allows 
the sub-letting of such special portions of the work as 
would not be produced or carried out by the contractor 
in the ordinary course of his business.” In lieu of this 
resolution the House passed the following amendment, 
proposed by the First Commissioner of Works: ‘‘ That, 
in the opininn of this House, it is the duty of the 
Government in all Government contracts to make pro- 
vision against the evils, recently disclosed before the 
Sweating Committee, to insert such conditions as may 
prevent the abuse arising from sub-letting, and to 
make every effort to secure the payment of such — 
as are gan accepted as current in each trade for 
competent workmen.” The resolution will, of course, 
affect all contracts, whether for ships, war material, 
- and ordnance, engineering and boiler work, 

oundry work, buildings, and repairs, as well as for 

clothing, for boots and shoes, accoutrements, and 
general work. Incidentally it will also affect writers 
not on the staff in the several departments. The 
‘* sweating of labour” will often crop up in debates. 


The Ironmoulders’ report of this month states that 
there ‘‘is a heavy falling off in working members 
compared with last month.” The total number on the 
funds was 628, in addition to which, 180 were idle, 
but not on the funds, total 808. The chief cause of 
the increase is stated to have been the Scotch rail- 
way strike. The funds also show some decrease by 
reason of the grants to the men on strike, and also to 
the blast furnacemen on strike in Scotland. The award 
of the arbitrator in reference to the dispute between 
the Greensand Founders’ Association and the Iron- 
moulders’ Society is published, whereby it is declared 
that ‘‘the we reduction in wages was not 
warranted at the time the dispute arose.” Since the 
date of the dispute, however, the prices have fallen, so 
that the reduction contemplated is stated only to have 
been premature. 

The return as made out and sent to the Registrar of 
Friendly Societies, under the Trade Union Acts 1871 
and 1876, has been published by the society for the year 
1890. This return is useful as showing that the details 
sent to the registrar are fuller and more complete than 
the meagre reports of the department would seem to 
indicate. Were the details given as sent in, the pub- 
lic would be able to see and understand the working of 
these great industrial associations, the sources of their 
income, the details of their expenditure, a statement 
of their assets and liabilities, and the total number of 
their members, and total amount of their funds in each 
year. The reports, as officially published, are nearly 
worthless for all practical purposes, but, happily, they 
are tolerably complete in the reports of the Labour 
Bureau of the Board of Trade. In both cases, however, 
they are out of date by the time of issue. The report on 
Trade Unions for 1889 is not yet published—now 
nearly fourteen months after date—notwithstanding 
the fact that the societies issue their reports usually 
by the close of the March quarter of the current year. 


The reports as to the condition of the engineering 
industries of Lancashire are still exceedingly favour- 
able in most respects. In all the leading branches, 
such as machinists, machine toolmakers, engine 
builders, boilermakers, &c., industrial activity is well 





maintained with orders in hand and a fair amount of 
work coming forward. 

In the Sheffield and Rotherham district the heavier 
trades are still active and the rolling mills are busy, 
except in steel for cutlery, the demand for which has 
slackened off. In the saw trade and manufacturing of 
— tools the firms are generally busy, and in the 
ocal trades generally there is tolerable activity. But 
the price of fuel is still a matter of complaint, its great 
cost affecting profits wherever fuel is largely required. 
There does not appear to be any set determination to 
evoke disputes as to wages in any branches of trade, 
though there are hints at reductions in several 
instances. 





The closing of the iron works at Bilston will throw 
out of eg Sy several hundreds of persons. The 
causes are the high price of materials, the cost of 


carriage, and it is alleged the higher price paid for 
puddlin , of 6d. per ton, compared with Middlesbrough, 
Scotland, and North and South Wales. With the 


present price of pig iron the firm declares that the 
cost of material, fuel, carriage, and wages, leaves no 
margin of profit whatever, with all the risks, of losses 
into the bargain. 


The conferences between the mineowners and the 
miners’ representatives, with respect to the question of 
an eight-hours’ day from bank to bank, have ended 
without any basis of agreement or approach to agree- 
ment on the subject. By the miners this fact is inter- 
preted as showing more distinctly than ever the neces- 
sity for Parliamentary interference to enforce an 
eight-hours’ shift. Others urge, on the contrary, that if 
the two parties are not able to agree, Parliament ought 
not to interfere to enforce on one side conditions which 
the other side declare to be ruinous. The conferences 
were conducted in a friendly manner on both occasions, 
most of the large mining centres being represented. 
But as no official report of the mineowners’ reply to the 
men’s statement has beeen issued, the public cannot 
well judge of the merits of the question. In the miners’ 
case it was urged that long hours increased the loss of 
life in these mines, but the returns show that if the 
shift lasted only seven hours the total of 202 accidents 
in ten years would only be lessened by 26, and that the 
total number of deaths would only be decreased by 155 
out of 1951. This part of their case is therefore not 
proven, but the length of time the men breathe an 
impure atmosphere is a stronger point, and in this they 
scored, 

Having failed to arrive at a settlement the supporters 
of the Mines Eight Hours Bill had an interview with 
the First Lord of the Treasury, in order to induce the 
Government to give a day for the discussion of the 
Bill. The leader of the House expressed his sympathy 
with the desire of the deputation to discuss the mea- 
sure, but was not able to —— facilities for its dis- 
cussion. The men asked for a Saturday, but the 
members generally are averse to Saturday sittings, 
except on emergency. However, the First Lord has 
promised to consider the matter, but a number of the 
members much prefer not to be forced into the divi- 
sion lobbies in view of the near approach of the general 
election. 





The strike of the Liverpool dockers seems to have 
utterly collapsed. It appears that the shipowners 
objected to the men wearing the ‘union button ;” 
whereupon the men left work almost ina body. In 
other cases where the button was worn the men were 
refused work. After some hesitation it appears that 
the men agreed to the terms offered at 30s. per week, 
and 4s. for five hours overtime, work being guaranteed 
for five years, but the men must abandon the “ union 
button,” or badge of membership of any union, the 
owners stipulating that they will employ union 
and non-union men indiscriminately, without pre- 
ference. On the basis of this arrangement Liverpool 
msy avoid the complications which have arisen at 
Cardiff, or at least confine the dispute, should it arise, 
to the seamen and firemen only. 

The strike of the tugmen at Liverpool has virtually 
ended in a defeat of the men. Seeing that matters 
were going against them, they sought an interview 
with the owners in order to induce them to re-engage 
the union crews who had struck; but as the owners 
had succeeded in obtaining the services of as many 
men as they required, they refused to comply with the 
request. Being thus defeated, the men have determined 
to seek work elsewhere, sadder, if not wiser men. 





The actual condition of affairs at the London Docks 
is causing great anxiety. The men of several unions 
have federated to act with, and by, and support each 
other. These comprise the Sailors and Firemen, the 
Dockers, the Coalies, the Stevedores, the Hammer- 
men, the Riggers, Ship-scrapers, the Shipwrights, and 
others. The federation officials demanded from the 
deputation which waited upon them a repudiation of the 
action of the Sailors and Firemen. The federation men, 
as they are called, have been at work on several vessels, 
and have, it is asserted, done their work satisfactorily, 
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The P. and O. Steam Navigation Company seem to be 
outside the dispute at present, the work on their 
vessels going on as usual, In several other instances 
dock work is being performed, but the feeling of unrest 
is so general that a complete stoppage of all labour is 
thought to be probable, unless a speedy settlement is 
effected. The acute stage of the dispute was made 
evident at the beginning of the week, by the large in- 
crease of police, and by a detachment of mounted men 
being stationed at the dock entrances on special duty. 
The action taken at Cardiff will, to some extent, deter- 
mine what will be done at the London Docks, for the 
same elements are present in both cases. 

The statement that there was a difficulty in getting 
crews on the Tyne is contradicted. The owners state 
that ‘free labour is abundant,” crews being shipped 
as required. No vessel is detained for want of men. 
Seven crews were shipped in one day. With this abun- 
dance of labour the federation assert that they can 
supply crews as wanted. 

The proposed attempt, by Messrs. Donaldson Bro- 
thers, to reduce the wages of the seamen and firemen 
5s. per week, has been abandoned, the firm agreeing 
to give the union rates of 4/. 15s. per month heen 
The crew had prepared to strike if the reduction had 
been insisted upon, but they went on board the Alcides 
at the old rates, thus averting farther delay. The 
strike of 800 sailors and firemen at Glasgow is con- 
demned by the men themselves, as they think that 
4l. 10s. per month is not bad in the present depressed 
state of the freight market. Any general attempt to 
reduce the wages is contradicted by the chiefs of the 
Shipping Federation, who declare that the report of a 
general reduction is without foundation. 





The threatened strike of the Leeds gasmen is creat- 
ing some anxiety, the whole of the men having now 
sent in their notices. It was at first hoped that the 
strike would only be — but all grades of the men 
appear to have decided to leave work unless the Gas 
Committee make such concessions as the men deem to 
be just and reasonable. 





The strike of the Scotch blast furnacemen seems to 
have entered upon its final stage prior to a complete 
collapse. The masters have cones to put in blast one- 
third of the furnaces, The men accepting work to be 

id at the same rates for Sunday work as for other 

ays ; the men must leave the union; and they must 
accept 20 per cent, reduction in wages. The union 
men have refused those conditions, but non-union men 
have agreed to accept them, and the masters have as 
many as are required, The men oe ~agg arbitration ; 
the reply of the employers was as above. The secretary 
of the Blast Furnacemen’s Association is too ill to visit 
Scotland, but another representative has been sent to 
try and effect a settlement. 





The Cleveland miners’ difficulty has been arranged 
on mutual terms, and a strike has thus been averted. 
The men will continue to work for two months, during 
which time, or at the end of that time, it is hoped that 
the state of trade will be such as to effect a settlement 
of the wages question in an amicable manner. The 
reduction agreed to is only to operate for the period 
ae but if trade improves an advance is to be con- 
ceded. 

The dispute at Silksworth continues. The deputa- 
tion to Belfast has resulted in the evictions being 
stopped, but not in a settlement of the dispute. On 
the question of the deputies joining the men’s union 
the noble lord stated that he was averse to men bein, 
coerced into joining any union, but if the men endec 
the strike no advantage would be taken of them. 

The question of reducing the working hours of 
drawers in Northumberland has not been satisfactorily 
arranged, but the subject will come up again in an- 
other form. The owners effered to reduce the boys 
of certain classes to 104 hours, but the representatives 
of the miners declined to agree to this. Their refusal 
was indorsed subsequently by the members. The re- 
duction in wages of 14 per cent. was agreed to; but 
the question of time was shelved for the moment. 

The dispute of the cokemen has been referred to 
arbitration, Dr. Spence Watson being selected as the 
arbitrator by both sides. 








ELECTRIC STANDARDS. 

To-pay the following draft resolutions, with others, 
dealing with the practical measurement of power, whether 
developed by unvarying or alternating currents, are to be 
submitted to the Electrical Standards Committee for dis- 
cussion : 

1. That it is desirable that new denominations of 
standards for the measurement of electricity should be 
made and approved by Her Majesty in Council, as Board 
of Trade standards, 

2. That the magnitudes of these standards should be 
determined with reference to the centimetre as unit of 
length ; the gramme as unit of mass ; and the second as 
unit of time, and that by the terms centimetre and 
gramme are meant the standards of those denominations 
deposited with the Board of Trade. 





3. That the standard of electrical resistance should be 
denominated the ohm, and should have the value 
1,000,000,000 in terms of the centimetre and second. 

4, That the resistance offered to an unvarying electric 
current by a column of mercury of a constant cross-sec- 
tional area of 1 square millimetre, and of a length of 
106.3 centimetres at the temperature of melting ice, may 
be adopted as 1 ohm. 

5. That the value of the standard of resistance con- 
structed by a committee of the British Association for 
the Advancement of Science in the years 1863 and 1864, 
and known as the British Association unit, may be taken 
as .9866 of the ohm. 

6. That a material standard constructed in solid metal, 
and verified by comparison with the British Association 
—_. should be adopted as the Board of Trade standard 
ohm. 

7. That for the purpose of ow 
lost, destroyed or damaged, and for ordinary use, one or 
more copies should be constructed, which should be 
periodically compared with the standard ohm and with 
the British Association unit. 

8. That the standard of electrical current should be 
denominated the ampbre, and should have the value 7th 
(0.1) in terms of the centimetre, gramme, and second. 

9. That an unvarying current which, when passed 
through a solution of nitrate of silver and water contain- 
ing from 15 to 20 parts by weight of nitrate of silver in 
100 parts of water, deposits silver at the rate of 0.001118 
of a gramme per second, may be taken as a current of 
1 ampere. 

10. An alternating current of 1 amptre shall mean a 
current such that the square root of the time average of 
the square of its strength at each instant, in amperes, is 
unity. 

11. That an instrument constructed on the principle of 
the balance in which, by the proper disposition of the 
conductors, forces of attraction and repulsion are pro- 
duced which depend upon the amount of current passing, 
and are balance V4 a known weight, should be adopted 
as the Board of Trade standard for the measurement 
of 1 amptre whether the current be unvarying or alter- 
nating. 

12. That the standard of electrical pressure should be 
denominated the volt, being the pressure, which, if 
steadily applied to a conductor whose resistance is 1 
ohm, will producea current of 1 ampere. 

13. That the electrical pressure at a temperature of 
62 deg. Fahr. between the poles or electrodes of the 
voltaic cell known as Clark’s cell constructed and used in 
accordance with the specification attached to these pro- 
ceedings, may be taken as not differing by more than 
parts in one thousand from a pressure of volts. 


the standard, if 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, 7th inst., Messrs. C. S. Swan and Hunter, 
Newcastle-on-Tyne, launched from their yard the steel 
screw steamer Calvin, of the following dimensions: 
Length over all, 310 ft.; breadth, 40 ft.; depth moulded, 
23 ft. This is the sixth steamer built by the same builders 
for Messrs. Arthur Holland and Co., London. The 
engines are by the North-Eastern Marine Engineering 
Company, Limited, Wallsend, are of the triple-expansion 
type, and capable of indicating 1250 horse-power. 





On Wednesday, 11th inst., there was launched at Els- 
wick the torpedo gun-boat Assaye for the Indian Govern- 
ment. 
and in mean draught, 8} ft.; with a displacement of 740 
tons ; an indicated horse-power with forced draught of 
4500 ; and a speed of 21 knots. She will carry two 12- 
centimetre rapid-firing guns, four 3-pounders, five tor- 
pedo launching tubes, one fixed in the stem, and four 
training tubes mounted in pairs on the upper deck. 
One hundred tons of coal will enable the vessel to steam 
a distance of about 4500 nautical miles at 10 knots speed. 
She will carry 93 officers and men. 


There was launched on the 12th inst. by Messrs. Hall, 
Russell, and Co., Aberdeen, a steel screw steamer of 480 
tons, with tri pest 0 engines of 75 horse-power 
nominal, for Messrs. William Leslie and Co., ‘Abesnan. 


On Friday the 13th inst. 8. M‘Knight and Co., ship- 
builders, Ayr, launched from their yard a steel screw 
steamer named Premier. Dimensions: Length between 

rpendiculars, 155 ft. ; breadth, 23 ft. ; depth of hold, 10 ft. 

heengines are compound surface-condensing, and will 
be supplied by William Kemp, Govan. Cylinders, 22 in. 
and 44in, in diameter, by 30in. stroke ; boiler, 13 ft. in 
diameter, by 10 ft. 6 in. long. _This steamer has been 
built to the order of Mr. J. oseph Wood, Halifax, N.S. 


On Saturday, February 14, Messrs. Laird Brothers 
launched from their works at Birkenhead an iron twin- 
screw steamer named Sir Richard Grenville, built to the 
order of the Great Western Railway Company, and in- 
tended for service as a mail and passenger tender at 
Plymouth. She is about 132 ft. long Le / 30 ft. beam, 
with a tonnage of 545 tons O.M., and will be fitted with 
two sets of triple-compound engines driving twin screws. 
She will have a speed of about 12 knots. 


There was launched from the yard of Messrs. William 
Doxford and Sons, Limited, Pallion, Sunderland, on 
Saturday, 14th inst., the first of the new Clan liners 
being built to the order of Messrs. Cayzer, Irvine, and 
Co., managers, Clan Line Steamers, Limited, Glasgow. 
The principal dimensions are: Length between perpen- 
diculars, 312 ft. ; breadth, extreme, 39 ft. ; depth of hold, 
23 ft. 6 in., to carry about 3500 tons. Her engines are 
triple-expansion, the cylinders being 23in., 37 in., and 








The vessel is in length, 230 ft.; in breadth, 27 ft.; | oe 





62 in. by 42 in. stroke; the boilers are built for a working 
ressure of 180 lb., and are fitted with Messrs. Howden’s 
orced draught system. 





The Ottawa is a spar-deck screw steamer of highest 
class in Lloyd’s, and built by Messrs. Alex. Stephen 
and Sons, Linthouse, Glasgow, for Mr. C. Furness, 
M.P., West a She is specially designed for the 
trade between London and Nova Scotia, Newfoundland, 
&e., and is built of mild steel. Her dimensions are: 
Length over all, 285 ft.; breadth, extreme, 35 ft. ; depth 
moulded 24 ft. The engines, also designed and con- 
structed by Messrs. Stephen, are of triple-expansion 
type, and have cylinders 22 in., 35 in., and 58 in. 
in diameter, by 42 in. stroke, fed with steam from 
two large boilers suitable for a working pressure of 
160 lb., and fitted with Purves’ patent ribbed flues. 
The trial trips took place in the Firth of Clyde in 
stormy weather on the 9th inst. The engines worked 
well and a mean speed of 12} knots was maintained. 








Cork CovERING ror STEAM Pipes.—The Cortex Calori- 
fuge Company, Limited, of Liverpool, state in their new 
catalogue that they have attained much success with 
their cork covering for pipes. The engineer to the Paris 
Steam Users’ Association experimented with it for a year 
and gave very satisfactory reports, and it is now adopted in 
many of the public departments and railways of France, 
and besides others by such well-known firms as Glynn, and 
in the Cunard, White Star, Dominion, Red Star, and 
Beaver Lines of steamers. In some cases it is reported 
that it made a difference of 100 deg. to 124 deg. of tem- 

rature from uncovered pipes. It is manufactured in 

our thicknesses from 14 in. to over 4 in, 


CaTALocurs.—The be gown Patent Sand Blast Com- 
pany, Limited, Sheffield, send a copy of their catalogue, 
in which is given short and interesting descriptions of 
their machines, with illustrations, affording the reader 
some idea of the varied applications of the sand blast jet, 
which when driven from a suitable machine at a great 
velocity not only effects the useful purpose of sharpening 
files and cleaning metallic surfaces, but assists in deco- 
rating, perforating, and frosting glass and pottery, and 
incising ornaments on granite and marble. The cata- 
logue issued by Messrs. C. Reuther and Reisert, Ger- 
many, whose ve in London is S. Howes, 64, Mark- 
lane, London, E.C., contains descriptions and illustra- 
trations showing the application of the ‘‘Chronos” 
automatic grain scales to all situations where grain re- 
quires to be weighed in elevators, mills, breweries, &c., 
while there are adaptations of the same machine for 
cement and oil. 





_ Forty Years’ Coat Mininc.—A paper of very con- 
siderable interest wasread on Tuesday, the 10th inst., before 
the Manchester Geological Society, on the ‘‘ Progress of 
Coal Mining wen the last Forty Years,” by Mr. J. Tonge. 
The paper recalled the fact that while about 50,000,000 
tons of coal and other minerals were raised in the United 
Kingdom in 1850, the corresponding output had risen in 
1889 to 185,000,000 tons. In 1850, the number of persons 
employed above and below ground, was 216,000 ; in 1889, 
the total had risen to 569,000. In 1850, the number of 
deaths caused by accidents in mines, was 984, or at the 
rate of 4.58 persons per 1000 employed; in 1889, there 
were 1069 similar deaths, or at the rate of 1.88 persons 
r 1000 employed. To put the matter in another form, 
in 1851 there was one death from accident for every 219 
persons employed ; in 1889, one for every 530, the degree 
of safety being thus two and a half times greater in 1889 
than in 1851. In other respects, also, there had been 
remarkable progress between 1850 and 1890. New coal- 
fields had been discovered, the very existence of which 
had not been eee ; greater depths had been reached ; 
and the collier’s life had at the same time been made more 
pleasant, by improvements in machinery, ventilation, 
and lighting. 





_ University CoLLece ENGINEERING Socrety.—A meet- 
ing of this Society was held on February 3, when Mr. 
A. G. Aschroft, A.M.I.C.E., read a paper on “ Marine 
Engine Trials.” Professor I’. Hudson Beare, B.Sc., was 
in the chair. The author first gave a preliminary sketch 
of the many difficulties which present themselves in a 
marine engine trial, in comparison with similar work 
when carried out on land. The power is large and con- 
fined to a small space. The time for erecting the various 
measuring instruments and apparatus is usually short and 
combined with hindrances ; whilst during the trial itself 
the motion of the ship causes ordinary methods of obser- 
vation, = and measuring, to be executed with 
extreme difficulty. The paper dealt with, in detail the 
various points of interest in trials such as those carried 
out by Professor Kennedy, F.R.S. (hon. past-president of 
the Society for the Institution of Mechanical Engineers. 
The author commented on the methods of weighing the 
coal used by the boilers and the sible errors likely to 
arise, the precautions to be attended to in the taking of 
indicator cards, and the measurement of the feed water, 
the tanks for which were illustrated by diagrams kindly 
lent by the Institution of Mechanical Engineers. The 
apparatus of Mr. C. J. Wilson for collecting samples of 
furnace gases, and afterwards analysing them, was ex- 
plained and exhibited. There were also exhibited a 
calorimeter invented by Mr. Legros, and indicators by 
Messrs. Crosley Brothers and Mr. McMuir, of Glasgow. 
A discussion and a hearty vote of thanks followed Mr. 
Aschroft’s interesting paper. It was announced that the 
next ap 4 would take place on Tuesday, February 17, 
at 5 p.m., when Professor L. F. Vernon-Harcourt, M.A., 
M.I1.C.E., would occupy the chair, 
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STEAM ENGINES AND BOILERS. 


2839. J. A. and J. Hopkinson, Huddersfield. 
Water Gauges. (8d. 2 Figs.) February 21, 1890.—A is the 
water arm, B the try cock, and C the valve ball for closing the 
water outlet in case the gauge glass breaks. D is a flexible arm 
for preventing excessive vibration of the valve and for retaining 
the valve from its seat under normal conditions. This flexible 








rm is attached to the screw plug E for closing the aperture F. 
The free end of the arm D is inserted in a hole c in the valve C, 
and the valve is prevented from leaving the arm by a nut and 
washer H. Thespherical valve is free to rotate about the arm D 
and can move endwise through a short distance thereon. (Ac- 
cepted January 14, 1891). 


4131. J. McEwen, Liverpool. Water Gauges for 
Steam Boilers. (8d. 5 Figs.] March 17, 1890.—When these 
water gauges are in working condition the valves H and I are 
open (Fig. 1), by which water and steam will be admitted into the 
gauge glass D. In case the gauge glass D is broken the valves I 
are forced by the pressurein the boiler against their valve faces G 
(Fig. 2), and thus automatically stop the escape of both water and 
steam, thus allowing of the broken gauge glass D being replaced 
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at will. The valves H and I are provided with interlocking forked 
ends. After the broken gauge glass has been replaced the valves 
{are removed from the faces G by operating the handwheels M 
until the valves H come in contact with the faces F, at which 
point the interlocking fork ends will have opened the valves I, 
after which the valves H are — as shown in Fig. 1, by 
reversing the action of the handwheels M. If the valves I fail to 
close when a gauge glass breaks, steam and water can be shut off 
by closing the valves H by means of the screwed spindle L and 
handwheel M. (Accepted January 14, 1891). 


20,137. P. Ferguson and W. Y. Fleming, Paisley, 
Renfrewshire. Multiple Expansion Engines. [8d. 
3 Figs.) December 10, 1890.—This invention relates to steam 
engines such as described in Specifications 2605 of 1887, and 
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13,843 of 1889. In a quadruple-cylinder compound engine for land 
er which is fitted with Corliss valve gear, according to this 
nvention, the cylinders 1 and 2 are connected to the crank A and 
the cylinders 3 and 4 to the crank B by triangular T-shaped con- 


necting-rods. Power is transmitted by a rope pulley C placed 
between the cranks. (Accepted January 14, 1891). 


3488. T. Ledward, Brockley, Kent. Ejector Con- 
da (Sd. 3 Figs.) March 5, 1890.—W is the inlet for the 
cold condensing water, E S the inlet for the exhaust steam, and 
D the outlet for the hot water resulting from the admixture of the 
two. Cis the metal casing inclosing the ports. The water 8 
first through the nozzle A, after which it enters the first combining 
nozzle B1, and becomes mixed with a portion of the exhaust steam 
which enters at S, between the two nozzles. In traversing the 
length of the combining cone B!, the steam and water become 
intimately mixed and issue from the outlet of B! in the form of a 
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solid round unbroken jet, which then enters the second cone B2, 
and mixes with a second portion of steam with which it 
thoroughly combines before reaching the outlet of the cone. 
From this it passes to the third nozzle B3, and so on through the 
whole series, the water as it passes through each nozzle ae 
more and more heated by its admixture with the hot steam unt: 
it hasattained the maximum temperature allowable, when it is 
discharged at D. By thus bringing together the water and steam 
at intervals the jet is not at any point liable to distortion, which 
would injuriously affect the working of the apparatus. (Accepted 
January 14, 1891). 


13,827. H. Gray, Newcastle-upon-Tyne. Water 
Gauge for Steam Boilers. (8d. 11 Figs.) Sep- 
tember 3, 1890.—This invention consists in the application of a 
stop valve C fitted with two test valves A and B, so arranged 
that by closing the stop valve and opening the valve A, the other 
shut-off connections being open, the gauge with all its pipes, 





cocks, and connections can be blown through from the steam 
space of the boiler to the atmosphere, and by opening the valve 
B the connections between the water space in the boiler to the 
atmosphere can be blown through, and by closing the test valves 
and opening the stop valve C the water will ascend in the gauge 
glass to true level of that in the boiler. (Accepted Jauuary 
14, 1891). 


15,865. J. Jackson, Liverpool. Self-Contained 
Gas-Fired Steam Generators. [lld. 9 Figs.] October 
9, 1889.—Two gas producers are employed, each of which has a 
downtake gas conduit E, and below separate gas chambers D, which 
are separated by a partition dl, and have a common combustion 




















The 
ing shoots R and downtake gas tubes E, are at one side near the 


chamber. producers A, together with their fuel feed- 


shell of the generator. On the opposite side of the generator 
the heating tubes O are arranged in a nest. As regards the 





lower portion of the structure the ashpits P and gas conduits D 
are also disposed mainly at one side of the producer, and directly 


below the gas-producing furnaces and gas-pipes E, whilst the com- 
bustion chamber C is arranged on the Fs oeay side of the gene- 
rator, and directly below the nest of tu O; thus, according 
to this invention, the conversion of the solid fuel to the us 
form and its distribution is carried out wholly in the one half of 
the generator, whilst the combustion and the heating of the water 
takes place in the opposite half of the generator. (Accepted 
January 14, 1891). 


19,896. W.E. Heys, Manchester. (Schafer and Buden- 
berg, Magdeburg, Germany.) Pressure Gauges. [6d. 2 Figs.] 
December 6, 1890.—In a gauge constructed according to this in- 
vention a diaphragm B having concentric corrugations is 
arranged vertically. Steam entering at A has access to the back 
of the diaphragm. In front of the diaphragm there is an L- 
shaped lever E pivotted at its angle and bearing by one of its 
members on the centre of the diaphragm. The other member 
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of the lever passes through a slot K inasliding bar G which 
is connected at one end to a crankpin L secured upon the 
index finger spindle H. Consequently the motion of the 
diaphi is communicated through the | - shaped lever 
E, the sliding bar G, and the crankpin L to the index finger 

Above the sliding bar there is a fixed bar M having therein a 
longitudinal slot N in which the outer member of the |_-shaped 
lever works and which prevents that lever moving laterally. (Ac- 
cepted January 14, 1891). 


ELECTRICAL APPARATUS. 


873. J. Perry, London. Electric Supply Meters. 
(8d. 38 Figs.] January 17, 1890.—This invention relates to the 
use in ordinary electromotors used in supply meters of a secon- 
dary circuit on the armature, arranged so as to procure such a 
nearly constant turning moment as will nearly overcome the 
resistance due to solid friction. The magnet is made tubular, 
whose polar surfaces N S are arranged in coaxial cylindric 
surfaces; W is the wire winding through which the magne- 
tising current . A coaxial hollow cylindric vessel of 
copper C (the armature) rotates in the space between the mag- 
netic polar surfaces N S, being attached to the spindle D. A 
copper ring insulated from the iron of the magnet forms one 














mercury trough, being connected to one of the supply conductors. 
The upper mercury trough is merely a hollow space B in the top 
of the magnet. Into this mercury trough the cylindric boss Ct 
of the copper vessel dips. Current is taken away at B! from the 
mercury cup B. Fig. 2 shows the gaps or ae go me in the 
polar surfaces, arranged so that the strength of the magnetic 
field is great between opposite directions, and nearly zero between 
the gaps, and hence the resistance to motion due to Foucault cur- 
rents is very great. A train of wheels (not shown) gears with 
the upper part of the spindle D and records the total number of 
the revolutions made by the armature from one date to another. 
(Accepted January 14, 1891). 


15,547. J. A. Tliffeand F. Teague, London. Locked 
Switches for Electric Current Circuits, [8d. 9 Figs.) 
October 1, 1890.—In lock switches, according to this invention, 
the releasing arm e is made wider, and the stop e! ie ied 
further back from the curved front, which first rides over the 
locking spring /, than usual. By this means the locking spring f 
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is not only depressed for a relatively longer time in turning the 
handle, but the face of the releasing arm ¢ engages with the 
switch arm g, or brush g! in the direction of release, and causing 
the brush g! to slide upon the terminal contact plates until near 
the ates, when the spiral ‘spring acting upon the brush, arms, 





and handle with an accelerating force, rapidly breaks the contacts. 
The releasing arm ¢, cap ¢?, spindle e?, [T handle e+, are either 
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cast in one solid piece, or the spindle is brazed to the other por- 
tions. The handle ¢? is let into a grooved block of vulcanite, and 
rivetted together. A stop 7 of vulcanised fibre arrests the motion 
of the brush g when the circuit connections are made, and for 
this purpose the stop » is secured to the base / by a screw from 
1501), ottom, which is cemented over. (Accepted January 14, 


GUNS, &c. 


3604. F. E. D. Acland, London. Time and Per- 
cussion Fuzes. (8d. 4 Figs.) March 6, 1890.—The adjust- 
ment for varying the action of the time fuze is effected by the 
rotation of one part of the fuze case relatively to another part 
thereof. The fuze composition is arranged in an annular channel 
g between the fixed part a and adjustable part b of the fuze case 
and extends nearly around this channel. From one end of this 
incomplete ring of fuze composition another channel h filled with 
mealed powder extends to the aperture of communication j! with 
the charge chamber of the shell. In the adjustable part is a 
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passage k which extends from the centre of the fuze case to the 
annular channel, and which is filled with mealed powder, a primer 
i — to be struck by a pellet n when the shell is dis- 
charged. On the periphery of a flange a! is a graduated scale, a 
part of which is visible through an aperture 52 in the adjustable 
cover b. A pointer on the edge of this aperture indicates the 
time for which the fuze is adjusted. The portion of the fuze 
which operates by percussion is provided with a pellet » and 
primer p, which is arranged in the centre of a disc q having 
radial channels g!. (Accepted January 14, 1891). 


11,236. R.Low,London. Manufacture of Hollow 
Projectiles. (11d. 20 Figs.) July 18, 1890.—A are the rolls 
which are secured upon shafts B carried in bearings B!, B! in the 
housings C, C. D is a hydraulic cylinder, the ram E of which is 
— with a mandrel F connected thereto by a coupling G. 

his mandrel serves to support the blank H during the operation 
of rolling the same and to determine the shape of the chamber 
therein. I is another hydraulic cylinder, the ram J of which is 
acted on by a head of water. The cylinder I is situated in such 
a position that its ram J is in line with the mandrel F, and can 
press against the blank H for the purpose of holding it on the 
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(1,296) r | 
mandrel and preventing distortion of the blank whilst permit- 
ting longitudinal movement thereof between the rolls A. The 


rolls A, which are of chilled cast iron, are secured upon the shafts 
B so that they can be easily removed therefrom to allow of dif- 
ferent rolls boing substituted, and the shafts are so arranged that 
the axes thereof are parallel to each other and equidistant from 
the axis of the mandrel F. The rolls are formed with their 
forward ends which first operate upon the blank, tapered or 
conical, so that they will gradually reduce the diameter of the 
blank and more readily work the metal back over the mandrel. 
(Accepted January 14, 1891). 


19,156. H. H. Lake, London (The Winchester Repeating 
Arms Company, Newhaven, Conn., U.S.A.) Magazine Fire- 
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[Sd. 9 Fiys.] November 25, 1890.—In a magazine fire- 
arm, in which the magazine C is arranged below the barrel B, and 


both barrel and magazine open into the receiver A at the rear, 
there are provided a longitudinally movable breech-piece D, and 
a carrier F, hung at the rear and extending forward below the 
breech-piece so as to swing in a vertical plane. The breech-piece 
is constructed ith a shoulder H, and the carrier with a corre- 
sponding bearing surface I, adapted to engage the shoulder on 
the breech-piece when the breech-piece is in the closed position. 
Mechanism is provided to impart a downward swinging movement 
to the carrier to disengage the breech-piece, and then force the 
breech-piece to its rear position and bring the carrier to its ex- 
treme down ition to receive a cartridge from the magazine. 
This mechanism operates to return the carrier to a position below 
the path of the breech-piece to bring the cartridge thereon into 
line with the barrel forward of the front face of the breech-piece, 
and there rest while the breech-piece moves forward to force the 
cartridge into the barrel, and finally to raise the carrier into the 
locking position after the breech-piece shall have reached its ex- 
treme forward position. (Accepted January 14, 1891). 


MACHINE TOOLS, SHAFTING, &c. 

2890. W. Lloyd Wise,London. (L. Berger Fils, Thaun, 
Alsace, Germany.) Tools and Tool-Holders for Machine 
Tools. (8d. 4 Figs.) February 22, 1890.—This invention re- 
lates to a tool-holder for machine tools, in which the tool a, which 
is held in the tool-holder at a large working angle in relation to 





the work in hand, is provided with a row of teeth or ridges on the 
side opposite to the cutting edge, and is pressed by screws c, cl 
against a lining d in the tool-holder, this lining being provided 
with a row of teeth or ridges similar to those on the tool, and with 
a bent lower end d? that takes around one edge of the hole in the 
tool-holder. (Accepted January 7, 1891). 


MINING AND METALLURGY. 


4969. W. Scotson, Wednesbury. Gasand Air Revers- 
ing Valve for Regenerative s, (6d. 3 Figs.) 
March 31, 1890.--The valve case consists of a horizontal cylinder 
A (instead of a vertical cylinder) into which the butterfly valve is 





fitted and swung. The gas passage B is cast on the upper side of 
thecase, and the draught flue passage C is cast on the underside. 
The ends of the horizontal case are connected to the gas flues E 
with hood D. (Accepted January 7, 1891). 


MISCELLANEOUS. 


2070. C. A. Sahistrom, London, and A. 8. Hill, 
Brighton. Furnaces for Bu Liquid Fuel. (8d. 
4 Figs.) February &, 1890.—According to this invention the upper 
portion of the fire chamber is arranged at an angle of from about 
45 deg. to60deg. The inclined fire chamber B has an enlarged base 
Aand dome-shaped roof A! with the airspace J. The enlarged fire 








chamber A is sg with hydrocarbon burners E and a vertical 
flue C containing pipes D for superheating steam to supply the 
burners C, changing doors F, and air space J communicating with 
atmosphere by pipe L and with the hydrocarbon burners at E. Air 
chambers J! communicate with the interior of the inclined chamber 
B. (Accepted January 14, 1891). 


3349. J. Taylor, Birkenhead. Apparatus for 
Remo Sand from River Beds. [1ld. 5 Figs.) March 
8, 1890.—This invention consists in moving over the surface of 
the sand a scraping and agitating ‘‘ suction” intake device having 
connected with it pipes through which water and sand are drawn 
in by pumps on the surface and delivered into vessels. The 
device consists of a metal base f made in two parts, each part 
having a “suction” intake chamber k, provided with a mouth g. 
Across the mouth g there is provided the ploughshare device ¢, 
mounted on the shaft h, such devices being made of duplex form 
and adapted to move upon the shaft A and reverse their position 
with respect to the mouth gy. The function of the device ¢ is to 





stir up the sand so that it will be carried in the suction water, and 


lead it into the mouth g. Drums / prevent the device sinking into 
the sand. At the outside of the chambers k are provided the suc- 
tion pipes 6, which lead up to the pumping apparatus in the vessel. 
These are connected to the frames by an internal pipe b! which 
passes through the chambersk. The pipe }! is free to move 
axially in the frames f and work in journals, whereby it can adjust 
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itself in relation to the position of the frame f. The internal con- 
necting pipe b1 of the pipes b is provided with openings through 
which the dredgings from the chambers k to the pipes b, and 
with a diaphragm to isolate the actions of the two pipes b. (Ac- 
cepted January 14, 1891). 


3428. D. Edwards, Jun., Cardiff. Lifts or Hoists. 
(8d. 12 Figs.) March 4, 1890.—To one end of a horizontal shaft 
a, working in fixed bearings, a pulley b is fixed, over which an end- 
less rope or chain is passed. On the same shaft is keyed a pinion 
cogwheel c, which is geared to two spur cogwheels d and e of 
unequal diameters, which wheels are keyed to two horizontal 
shafts f and g workingin fixed bearings on each side of the 
driving shaft a. On the shafts of the spur cogwheels f andg are 
also keyed two sheaves h and i, one on each shaft, and opposite 
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each other, and of equal diameters. Over these sheavesh and ¢ 
is passed a rope or chain j, which can be endless or otherwise. 
The rope j falls down between the sheaves h and i, and in the loop 
thus formed by the rope j is placed a carrying pulley k, working 
loose be me an axlel, To this axle a hook m is attached, from 
which the load is hung. The rope that falls from the outside of 
the sheaves h and i can work loose, or if endless, the rope from 
one sheave can be conducted over a carrying pulley so that it will 
fall by the side of the other rope, (Accepted January 14, 1891). 


9394. J. C. Chandler, London. Char Gas 
Retorts, [8d. 4 Figs.) June 17, 1890.—The mouths a@ of the 
retorts are provided with valves b. A receiver c is provided at its 
upper end with a charging door d, and at its lower end is sha) 
to fit into a seat e, formed on each retort mouth a. This receiver 
is mounted upon a carriage f running upon rails g, g on the 
charging platform. This receiver is provided with axles h,h 
carried on wheels ¢, i, running upon rails j, j attached to the 
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carriage f, horns j!, j1 being provided for ge the turnin 
of the receiver relatively to the carriage; the lowering an 
raising of the receiver effected by eccentrically securing the axles 
h, h to two discs k, k upon the ends of a shaft /, passing through 
the receiver. p, p are doors forming the bottom of the receiver 
proper, which are provided with elongated axles q, g, having 
secured to them arms r, r designed, when the doors are closed, to 
rest upon a lever 8, by the movement of which they can be 
released. (Accepted January 7, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Sour AFRICAN GoLp.—The value of the gold exported 
last year from the Cape Colony and Natal was 1,851,9051, 





The corresponding value for 1889 was 1,445, 654/, 
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THE UTILISATION OF NIAGARA. 
No. VIII. 

In No. V. of the papers on this subject, published 
by us on November 7, 1890, when giving an outline 
of what Messrs. Stetson and Bogart had observed 
while visiting Bellegarde and other places in Swit- 
zerland, where power from water falls has been 
transmitted to considerable distance by the wire 
rope system, we said: ‘‘It is conceded that 100 
horse-power is about all that can be transmitted 
by each cable used, and single cables are in general 
use.” This statement, occurring as it does in 
close connection with the distance of the transmis- 
sion at Bellegarde, seems to apply to that installa- 
tion particularly, the remark really referrred to 
wire rope transmission as employed by the users in 
many places. 

Messrs. J. Jacob Rieter and Co., of Winterthur, 
the firm who furnished the Bellegarde plant, called 
Mr. Bogart’s attention to the fact that the turbines 
at that installation are each of 630 horse-power, and 
from each wheel two ropes, acting separately one 
from the other, are deemed capable of transmitting 
the whole power of the wheal thus serving each 
for the transmission of 315 horse-power. 

We make this explanation atthe requestof Messrs. 
Rieter and Co., and to make it quite evident that 
Messrs. Bogart and Stetson’s observations did not 
apply to any particular installation, but referred 
to the measure of convenient and economical trans- 
mission by single wire rope. During Mr. Edward 

Adams’ and Dr. Coleman Sellers’ visit to 
Switzerland last spring, they had opportunities to 
observe the operation of some wire rope trans- 
missions, and at many of the engineering establish- 
ments visited by them, they took occasion to 
collect data as to the working of this mode of trans- 
mission. 

Their first stop was at Zurich to see the extensive 
establishment of Messrs. Escher, Wyss, and Co. 
The impression made on the minds of Messrs. 
Adams and Sellers was in the highest degree com- 
plimentary to this firm as typical of Swiss engi- 
neering establishments, where the highest technical 
knowledge guides the practical conduct of their 
business. The greatest pains were taken by the 
members of this firm and their engineers to furnish 
information on this and other methods of distri- 
buting power from a central station to outlying 
factories. 

Naturally they expected to find Swiss engineers 
unanimously in favour of what has been their pride 
for many years. In regard to wire rope transmis- 
sion, all makers of the machinery required, agree 
in the possible transmission of 1000 horse-power 
by three ropes, each acting separately ; i.c., they 
value the rope power as about 330 horse-power 
per rope. 

From time to time we have heard that local 
causes have, during periods of a few hours, dimi- 
nished the volume of water passing over the 
American Fall at Niagara. Dr. Coleman Sellers, 
having been told by more than one chance visitor 
to the Falls that they had noted, or been told of, 
the water being so low that the rocks were laid 
bare, and that an iron ring or bolt could be seen 
that must have been inserted at a time when the 
rocks were uncovered, requested Mr. John Bogart 
to investigate this matter, and that gentleman has, 
in reply, transmitted copies of letters from those 
long residents at the place who could be relied on 
as most likely to have noted all such changes in 
water level. We give some of these as interesting 
contributions to the history of the Falls. 

The letter of Mr. S. M. N. Whitney is from the 
oldest native born resident of Niagara Falls, who 
was one of the owners of the Cataract House close 
to the American rapids, familiar to all who have 
visited the Falls, as from the window of this hotel 
one of the most satisfactory views of the rapids was 
to be had. 

Mr. Bogart, in forwarding these letters, states : 
“‘ Referring to certain queries in your letter as to 
the occurrence at times of very low water above 
the American Falls, I inclose copies of a letter from 
Mr. Solon M. N. Whitney, now the oldest native 
born resident of Niagara Falls; from Mr. George 
W. Sims, a very old resident ; and from Hon. 
Thomas V. Welch, who has charge of the State 
Reservation. The latter letter also refers to the 
iron rod which seems to be the one spoken of by 
you. I inclose also a lithographed map on which 
is marked in red the location of that iron rod.” 

We now give the copies of the letters referred to: 





Niagara Falls, N.Y., November 6, 1890. 
Hon. John Bogart, State Engineer and Surveyor, 
Albany, NY. 2 

Dear Sir,—I have your letter of November 3, and I note 

your quotation from the letter of Doctor Sellers to you. 

do not know ef any ring in the rock, such as is referred 
to by Mr. Herschel, unless it be a bent iron rod in the 
ledge of rock above the bridge connecting Bath Island 
with Goat Island. The location of the bent iron rod is 
indicated in red ink upon the accompanying map. The 
ledge at that point is very prominent and is never covered 
by water, except at times of very high water, caused by 
the wind on Lake Erie forcing the water into the inlet of 
the river at Buffalo. 

Bath Island was formerly the site of a large paper 
manufactory, and mill flumes were projected from the 
shore of Bath Island into the river, a bridge was built 
from it to the ledge of the rock. The bent iron rod was 
placed in the rock to support one end of the bridge, upon 
which the workmen yee! iy when ice was floating in very 


large quantities in the river, and by means of pike poles, 
kept it from entering the mill flumes. The |} 8 of rock 
was reached by means of a boat, from the head of Bath 


Island. 

I have seen the American Fall almost every day during 
the past five years, and I have never seen any great varia- 
tion in the amount of water passing over'it, excepting what 
was caused, for a few hours at a time, by the direction of 
the wind, or an occasional ice blockade in the winter 
season, and when the ice affects the appearance of the 
American Fall, it lodges upon the most elevated ledges 
in the rapids, and divides the current into different shapes 
and courses, while the average volume is not actually 
lessened. It is at such times that the water is apparently 
very low. 

I inclose to you a letter from George W. Sims, an old 
resident, and 1 hope to send you one from Solon M. N. 
Whitney, for many years one of the proprietors of the 
Cataract House, and the oldest native born resident of 
this place. Very truly yours, 

(Signed) Tuomas V. WELCH. 


Niagara Falls, November 6, 1890. 

Hon. James Bogart, State a and Surveyor, 

Albany, Nees 

Dear Sir,—Mr. Welch, the superintendent of the State 
Reservation, has shown me your letter of November 3 in 
reference to low water at times in the river above the 
American Falls. My father, George W. Sims, was born 
here in 1813, and had charge of the ferry at the American 
Falls until 1876. During his time the volume of water 
flowing over the American Falls, was about as it is at 
present. I have lived here since 1840, and was employed 
at the Inclined Railway, in Prospect Park, a number o 
years. I have never seen any great variation in the 
volume of water flowing over the American Fall, except- 
ing what was caused at times, for a few hours, by the 
direction of the wind, or the obstruction of the upper 
channel of the river by floating ice; sometimes the ice is 
piled up on the reefs, and splits the river into various 
channels, some spots on the American Fall are then bare 
but es water running in the other places is deeper than 
usual. 

Ido not know of any such ring in the rock as is men- 
tioned in your letter, and there has been no time in my 
recollection when people could walk acrosson the American 
side, not even when it was clogged with ice. I never 
heard my father speak of such a condition of low water, 
andI do not think it ever existed in his time, and he was 
one of the earliest native born citizens of this place. 

Very respectfully yours, 
(Signed) GEORGE W. Sims. 
Niagara Falls, N.Y., November 7, 1890. 
Hon. John Bogart, State ed and Surveyor, 
Albany. N.Y. 

Dear Sir,—Mr. Welch has shown me your letter in 
which you refer to some statements made with reference 
to periods during which the flow of water in the Niagara 
River has been reduced to an alarming degree by the 
pressure of ice or the action of high wind storms. 

Having been a continuous resident of this place for the 
past sixty years, and one who has, by reason of living 
directly upon the bank of the river, been able to observe 
closely all action on the part of the river, I can state from 
my personal knowledge that at no time has the water in 
the river been so low as the statements contained in the 
letter to you would lead one to suppose it to have been. 

At times the ice lodging upon certain projecting 
points in the rapids has caused the points to be bare 
themselves, but the water fills in the channels between 
these points to greater depth; thus maintaining a sub- 
stantial and continuing equilibrium. 

The water of the river is affected by action of high 
winds, but with very rare exceptions to an appreciable 
extent, and in all cases when a rise or fall of the water 
occurs from this cause, the period is seldom over six to 
eight hours in duration. 

tis with pleasure that I can contribute this result of 
the observation of this great river, the action of which I 
have watched for so many years, and with all of whose 
ways I feel thoroughly acquainted. 
Believe me, very dear Sir, your obedient servant, 
(Signed) S. M. N. Wuitney. 


As bearing on the oft-repeated questions as to 
how much water may be taken from Niagara Falls 
for use as power or to feed canals, we are in 
receipt of a copy of a letter on this subject written 
by Mr. J. Bogart, State engineer of New York, to 
Hon. Andrew H. Green, president of the Com- 
missioners of the State Reservation of Niagara. 
This letter will serve the double purpose of 





answering the question and of adding one more 
striking comparison to show what volume of water 
actually does pass over the Falls, and thus to 
convey a clearer idea of the mighty stream to those 
who have not been so fortunate as to have seen it. 


Office of the State Engineer and Surveyor, 
Albany, N.Y., December 1, 1890. 
Hon. Andrew H. Green, President of the Commis- 
sioners of the State Reservation at Niagara. 
zar Sir,—In accordance with your request I have 
considered the question of the effect upon the American 
Falls of the diversion of the water which may be taken 
by the tunnel now being constructed at Niagara. I have 
visited the Falls and the point where it is proposed to 
take the water from the river by a canal, this water after- 
wards ing hati wheel pits to the tunnel referred 
to. The entrance from the river to this canal is in the 
navigable part of the river about 1,48; miles above the 
‘alls, and one mile above the head of Goat Island. It is 
about half a mile above the entrance to the present 
hydraulic canal, and entirely above the rapids. In my 
opinion the water taken into a canal at that point will not 
ect the American Falls specially, because the regular 
regimen of the river will me re-established before 
reaching the head of Goat Island where the currents to 
the American and to the Horseshoe Falls divide. The 
effect of the water flowing into this canal will, therefore, 
be distributed over the a B river, and will not at all be 
confined to one section of it. 

What this effect will be will depend upon the relation 
of the volume of water taken into this canal to the volume 
of water flowing in the river. 

The amount of flow over the Falls has been variously 
estimated in past years, but in 1868 the volume was mea- 
sured by the Corps of Engineers of the United States 
Army in connection with the survey of the great lakes. 
The flow thus determined varies from 273,329 cubic feet 
per second, to 280,757 cubic feet per second. It will, I 
think, be proper to call this 275,000 cubic feet per second, 
or 16,500,000 cubic feet per minute. 

The amount that can be taken by the tunnel now under 
construction, if developed to its full capacity, may be 
10,000 cubic feet per second. 

This is 3 tip per cent. of the whole flow. 

The actual depth of the water at the crest of the Falls 
cannot be accurately observed except near the sides of 
the Falls. The depth varies considerably at different 
points on the crest. A calculation based upon the ob- 
served facts gives 6,3; ft. (or 6 ft. 23 in.) as an approxi- 
mate mean depth of water a very short distance (less than 
10 ft.) above the edge or crest of the Falls when the 


f| present mean volume of water is passing over, and 


Gry, ft. (or 6 ft. $ in.) as the depth at the same point, 
when the volume shall be reduced by the amount that 
can be taken by the tunnel referred to. 

Therefore the depth of water along the whole Falls just 
above the crest may be reduced 1 in. by the diversion of 
water into the tunnel. 

From the operation of a well-known hydraulic law the 
depth of water directly over the crest will be somewhat 
less, the velocity being greater, but the decrease of depth 
~ that point, by the diversion of the water, would also be 

ess. 

It might be suggested that, as the proposed tunnel may 
divert 3;% 5 per cent. of the total volume of water, the 
depth at the Falls would be decreased by the same per- 
centage ; that is 3,54; per cent. of 6,33, ft., which would 
give a decrease of 2; in. But in fact the decreased 
volume will give a decreased velocity and therefore a 
greater relative depth at the crest. I therefore think 
that 14 in. is the probable amount of the mean reduction 
in depth at the Falls to be caused by the tunnel 
diversion. 

In conclusion it is my opinion that the amount of water 
that can be taken through this tunnel will not affect the 
depth of water flowing over the Falls to an extent that 
will be visible. 

Very res 


tfully, 
(Signed) 


OHN Bocakt, 

State Engineer and Surveyor. 

The time arrived for the International Com- 
mission, appointed last summer by the Cataract 
Construction Company, to consider the plans that 
were submitted by the various engineers invited 
to prepare designs for a whole or a part of the 
work of utilising and transmitting the power 
diverted from Niagara. A considerable number 
of schemes were sent in to the offices of the 
Commission at the Central Institution of the 
Guilds of London in Exhibition-road, from Switzer- 
land, Germany, France, England, and America, 
and for the most part the plans prepared, and 
the reports accompanying them, were worked 
out in the most careful and thorough manner. 
It would be, of course, premature to make any 
but a general reference to these various plans, 
but we hope in due time to include notices of the 
more important ones in this series of articles. The 
labours of the Commission in examining the 
different proposals were heavy enough, but still 
more responsible will be the task of deciding which 
of these plans is most capable of being carried out, or 
of selecting from them such portions as appear most 
worthy of adoption, if it appears that no one plan 
can be accepted in its entirety. 

Although we have already published the awards 
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made by the Commission, we may repeat them in 
this place. No first prize was awarded for any 
plan combining the development of power and its 
distribution, but a second prize was given to 
Messrs. Faesch and Piccard and to Messrs. Cuenod, 
Sautter, and Co., of Geneva. Four third prizes 
were given; to Messrs. Hillairet and Bouvier, 
Paris ; to Mr. V. Popp and Professor Riedler, of 
Berlin; to Messrs. Vigreux and Levy, Paris ; the 
Pelton Waterwheel Company, San Francisco ; and 
to the Norwalk Iron Works Company, Norwalk, 
Conn. For the proposals to utilise power, a first 
prize was given to Messrs. Escher, Wyss, and Co., 
of Zurich ; and two second prizes, to Messrs. Ganz 
and Co., Budapest ; and to Professor Lupton, of 
Leeds, and Mr. J. Sturgeon, of Leeds. No prize 
was awarded for the distribution of power. 





STEAM BOILER EXPERIMENTS. 
No. V. 
By Mr. Bryan Donkry, Jun., and Professor 
Kennepy, F.R.S. 

No. VI., February 21, 1887, and No. VII., Feb- 
ruary 22, 1887.-—These two experiments were made 
on a water-tube type of boiler, constructed by De 
Naeyer and Co., Belgium. They were undertaken 
at the request of the authors by Professor Dwel- 
shauvers-Déry, of Liége University. The standard 
quality of coal used in the other experiments already 
described was sent out expressly and was used for 
both the trials, one being a check upon the other. 
One of the authors was present. 

The steam boiler on which the experiments were 
made, and of which we give engravings on Figs. 17, 
18, and 19 on the opposite page, consists of the boiler 
proper and the feed-water heater. It is furnished 
with a wrought-iron chimney. On the day of the 
trial the feed-water was measured in a tank and 
the coal was wetted before being put on the fire. 
The stoker was an experienced man sent by the 
makers for the trial, and the experiments were 
under the direction of M. Vingotte, head engineer to 
the Belgian Boiler Association. The steam generated 
was partly used by a steam engine, but as the boiler 
was allowed to work at nearly its maximum power, 
the excess of steam was often blown off into the air 
through acock. The products of combustion were 
analysed at three different places, viz., after leaving 
the fire, between the boiler ana the economiser, 
and after passing the economiser. 
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As the boiler and economiser were surrounded by 
brickwork which presented a very large external 
cooling surface, the cracks could not be completely 
stopped, but allowed leakages of air into the boiler 
flues; this was shown by the analyses of the gases 
at different points, these analyses showing COs 
about 14 per cent. just above the fire, 11 per cent. 
between boiler and feed-water heater, and 7} per 
cent. after passing the feed-water heater. The 
amount of air leaking through the walls was thus 
shown to be very great, amounting to about 92 per 
cent. of the quantity of gases from the furnace. 
The temperature of the furnace gases on February 
21 may be taken to have been 2778 deg. Fahr. at 
grate, 834 deg. Fahr. after leaving boiler, 676 deg. 
Fahr. before passing through feed-water heater, 
and 329 deg. Fahr. after leaving feed-water heater. 

Particulars of the Water Tube Boiler.—Referring 
to our illustrations on the opposite page, it will be 
seen that the boiler may be regarded as divided 
into three portions: (1) The forward set of forty 
tubes called evaporative tubes set at an angle of 
12 deg. to the horizontal; (2) a cylindrical: part 
at the top forming a steam reservoir; (3) a set 
of tubes at the back used as a feed-water heater. 
The whole is surrounded by brickwork offering, as 
we have said, a large surface for radiation. The 
grate is horizontal. The first set of wrought-iron 
tubes are each 9 ft. 6 in. long, and have an internal 
diameter of 4,3; in., and an outer diameter of 
45 in. Each tube is connected at each end to an 
adjoining tube by a cast-iron piece with conical 
turned joints. The total heating surface of the 
forty tubes is 470.5 square feet, and the cubical 
contents 44.6 cubic feet. The second set of forty 
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tubes are of the same size and have the same 
volume, the heating surface and contents being 
470.5 square feet and 44.6 cubic feet respectively. 
The steam reservoir is 2 ft. 74 in. in diameter 
and 14 ft. 9 in. long. The total water volume in 
the whole bviler, in the three parts, is 125.4 cubic 
fect, taking the water at its normal height. The 
total steam volume is 75.9 cubic feet, and the water 
surface is 34.6 square feet. 

There was probably some priming. The method 
of stoking was to put very small quantities of coal 
on the grate often and quickly, keeping the door 
open as short a time as possible and the fires very 
thin ; about 18 lb. of coal was put on every five 
minutes. 

Figs. 21 and 22, annexed, show the results of 
the two experiments in a graphical form. 








THE ELECTRIC MAINS OF PARIS. 
(Concluded from page 214.) 

Tur Epison Company. . 
THE sector conceded to the Edison Company in- 
cludes the Grand Boulevards as far as the Opera on 
the one: hand, and to the Boulevard St. Denis on 
the other, with the Rues Richelieu and Montmartre, 
the Bourse, and the Rue Lafayette, extending 
thence as far as the outer boulevards. The Drouot 
station is one of the most important on this system ; 
the company purchased the old station of MM. 
Clere et Milde, which had previously furnished 
current for more than 4500 lamps, and which is 
situated in the Faubourg Montmartre. This station 
comprises: 1. Two vertical Weyher and Richemond 
engines of 150 horse-power, driven at a speed of 
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Resutts or ExpeRIMENtT No. VI. 
iis PARTICULARS AND DIMENSIONS OF BOILER, ANALYSIS, &c., OF FURNACE GASES. 
ate: 
February 21, 1887. Analysis of Dry Furnace Gases: me eau 
P olume. eig 
Place: ' Carbonic dioxide, CO... 0. eee es TAD 10. 45 per cent, 
Near Litge, Belgium. & oxide, CO “ea ae aie > de - os = 
Type: oven, C ana an aes aa aa a ... 12.51 13, 37 mn 
‘Wale: telees Te Masada: ee ee Dak a 75.90 3, 
Heating Surface: PRINCIPAL RESULTS. 
Heating surface of boiler alone ... as Ss aes ae .. 470.5 sq, ft. Carbon: 
economiser ... =e aed ae ae «. 470.5 i 7 
Totzl heating Saute 00 . Per cent. weight of carbon to dry gases aa aa ad ... 2.97 per cent. 
Firegrate: Air: ; 
Dimensions of firegrate ... eis eid ts ts . 2 ft. 3 in. _ 6 ft. 7 in. Pounds of dry air per pound of carbon... we ote oe te 33.1 Ib. 
Area of grate ee sean, woieees by tose ne x 14.95 sq. ft. ” ” ” coal sa oie < 29.3 5, 
»  airspaces ... : oy ses st aes a 96 Sy ” pure and dry coal ... 30.3 ,, 
Ratio of air space to area of grate de vee es os ... 0.899 furnace gases per pound of pure and ad coal not in- 
», boiler surface to grate surface asa feewsl | eues cluding H,0 . 30.9 ,, 
;, total heating surface to grate surface a be a Ratio of air used to air theoretically me gets 2.82 
Flues Temperature of Gases: 
. . , Direct between boiler water Rise in temperature of gases__... ea Pee si aia ... 286 deg. Fahr, 
Kind of flues and direction of gases { pe , — economiser Pe “~ ee before reaching economiser .., .. 603 uf 
ubes to chimney. 
PRINCIPAL OBSERVATIONS, Carbonic Oxide: ven 
Time: Per cent, of carbon burnt tocarbonicoxide... .. ..  ... 4,04 percent. 
FP oe sas Bae ie ee aes ess .. 6.6 hours Gontedtiiens 
. », 
Mean steam pressure above atmosphere... ow. ase 85.9 Ib. See ee ig bi Fees alg oe 
absolute steam pressure... vas ae OGG - - = total heating surface 0.227 ; 
Temperature Fahr. corresponding to this pressure .. «+ os 828,5 deg. Fahr. sy a > oh ers 
Feed Water Transmission hea Heat: 
Temperature of feed ; be oe se Thermal units per square foot of heating surface per hour, boiler 
after passing economiser | =~ aes ... 204 rn. i fh 4340 T.U. 
Total food ater evaporated as - ee oy ie 18,87 4 ib. ermal units per square oot oO eating surface, economiser only 668 a 
9 Pe ON ee is Na ” = 7 = total average... 2500 ,, 
Coal and Ashes: Evaporation: 
Total coal ~ be 5 a cc cr rr Pounds of water evaporated per pound of coal from feed tem- 
M4 used including ashes andclinker 0. LL 1,412), pet arr ma evaporation per pound of coal from and at 212 deg. pie 
Per cent. of ash and ry a in total coal used ee ... 4.1 per cent. Pahr 11.35 ,, 
moisture in fue ae tee de son y Ry . 
Total weight of pure and dry coal used per hour . -.. 202.5 16. ” quivalen evaporation per pou af coal ara os ve 1633 se 
Ratio of rs and dry coal to coal, including ash, &. —.. 0.946 i m a | sree hn surface (boiler) 4.49” 
Total coal u including ash and clinker - hour rer eee 214 |b. 2 z - total heating surface .. 2.59 ee 
» weight of ash and clinker... we ” oe oe oo 58 ,, Factor of evaporation... daa pss aa dae 1.205 
Stoking 
Percentage Balance-Sheet of Heat. 
foo fires .. a eit se ea; a ke 3.5 in, Ss i i — 
eiiaiouiil pening re sto per hour... or oP m8 B Heat Evolved. \Per Cent. Heat Absorbed. 'Per Cent. 
Temperature of air in boiler-house  ...  ... 2. Ss Ss 42.8 deg. Fahr, || Heat from | pure and dry coal.../ 100 | Heating and eva- § boiler | 62.5 
< ms outside house » 428 « | porating water | eeoreee 11.9 
| Heating urnace gases.. --| 13.8 
Temperature of Gases: | Evaporating moisture i in coal | 0.1 
Temperature of furnace gases at base of chimney... or Radiation 6.5 
a - between boiler and economiser ... 646 Lost by imperfect combustion | 2.4 
Senna’ Unaccounted for a ‘ 2.8 
Chimney draught ... a Des. 32 was a ae as 0.15 in. |————— . —aaeeeenioninas 
Radiation Menenteens Total... bea | 100 ‘otal. ... ise Po __100 
Coal per hour necessary to maintain pressure only 13.9 lb. Heating furnace gases auent 
Per cent. of total coal used, including ashes and stinker per hour 6.5 per cent. from action of economiser , 25.7 
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Resvutts or Exprertment No, VII. 
PARTICULARS AND DIMENSIONS OF BOILER. | ANALYSIS, &c., OF FURNACE GASES—continued. 

Date: Analysis of Dry Furnace Gases: : 

February 22, 1887. Volume. Weight. 
Oxygen, O 12.34 13.20 per cent. 
Place: Nitrogen, N ... 80.12 75.70 ,, 
Type: 
I : 

Heating Surface: Same as in Experiment No. VI. Carbon: a 

Firegrate : Per cent. weight of carbon to dry gases 3.04 ,, 

Flues; Air: 

Pounds of dry air per pound of carbon... 32.3 Ib. 
PRINCIPAL OBSERVATIONS. ” ” =e 8 

Time: “ a pure and dry coal ... ss a2 29.6 

D . v »,, furnace gases per pound of pure and dry coal (not in- 
uration 9,05 hrs. CE as es a ee eek | 

Steam Pressure: Ratio of air used to air theoretically required 2.76 

Mean on pressure above atmosphere 75.5 lb. Temperature of Gases : 
», absolute steam pressure ... Ae sits sis 90.2 ,, ise i 
Temperature Fahr. corresponding to this pressure ... ., 320.5 deg. Fahr. _ in — we reaching economiser a .” 
Feed-Water : Carbonic Oxide: 
Temperature of feed aR cn ng + 49.3 55 Per cent. of carbon burnt to carbonic oxide ... ... 1,41 per cent. 
ed. ait a +5 ema ia . = _ % 
Total on _— — ia ms tar Combustion : 
— Pounds of coal burnt per square foot of grate surface per hour .. - :14.7_—Ib. 
Coal and Ashes: ” ” ” ” heating 29 39 ove -469 ” 
Total coal put on grate —,, “i 3 iG total heating surface... .234 ,, 
ee eee — = —,, " 
used, including ashes and clinker... soe a i Transmission of Heat: : ; 
Per cent. of ash and clinker in total coal used . 2.9 per cent. Thermal units per square foot of heating surface per hour, boiler 
‘ of moisture in fuel ... a mae ox 1.26 ~ only ose me ase cae ase sas ae seh - “90h. U. 
Total weight of pure and dry coal used per hour ..._... 211 Ib. Thermal units per square foot of heating surface, economiser only 635 __,, 
Ratio of total pure and dry coal to coal, including ash, &c. 0.958 ” ” ” ” total average... 2370 ,, 
Total coal used including ash and clinker per hour = 220 lb. 
»» weight of ash and clinker ce pu tt i guaeeae 57.5 ,, Evaporation: 
Pounds of water evaporated per pound of coal from feed tempera- 

Stoking : aaa ae area a 9.18 Ib. 
Thickness of fires... sg we gd 3.5 in. Equivalent evaporation per pound of coal from and at 212deg. Fahr. 11.08 ,, 
Number of times each fire stoked per hour 12 ” ” ’ ureanddry ... ... ” 

‘ » square foot o grate per hour .. sae < 
Temperature of Air: és a ye heating surface (boiler) 4.26 ,, 
Temperature of air in boiler-house ... 42.8 deg. Fahr. || ” ualea ” total heating surface ... 45 
” ” outside ,, a. | Factor of evaporation See ee Meer” eee 1,205 
Temperature of Gases: | Percentage Balance Sheet of Heat. 
Temperature of furnace gases at base of chimney = err | 
J " » between boiler and economiser ... 626 ,, | Heat Evolved.. | Per Cent. | Heat Absorbed. Per Cent. 
;—— _ a sce ecneniaRcapeaieaiae = s 
sage et | Heat f ¢ and dry coal 100 | Heating and eva-{ boiler ...! 60.1 
ao . eat from pure and dry coal ...| eating and eva- § boiler : 
Chimney draught ... 0.15 in. | | porating as economiser| 11.7 
Radiation Experiment : | Heating furnaces gases ==...) 13.3 
en: | Evaporating moisture in coal oh 
Coal per hour necessary to maintain pressure only ... Ke ass 9.2 Ib. Radiation 6.3 
Per cent. of total coal used, including ashes and clinker per hour 4.2 percent. —_|| | Lost by imperfect combustion "8 
| | Unaccounted for ee 
4YS ye J u uw. a 
ANALYSIS, &c., OF FURNACE GASES ai Total 100 
Analysis of Dry Furnace Gases: Total : 100 ; _—_— 
Volume. Weight. | | Heating furnace gases apart 
Carbonic dioxide, CO, 7.44 11.00 per cent. from action of economiser...| 25.0 
oxide, CO 0.10 0.10 ,, | | 
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160 revolutions per minute ; belts from these engines 
actuate two Edisondynamos each of 1000 lamps ; they 
are of the same type as those in the installations of 
the Palais Royal, the Opera, and the Trudaine sta- 
tions, to the latter of which reference will be made 
later. These dynamos furnish a current of 800 
amperes at 350 revolutions, with atension of 125 
volts. 2. Two Weyher and Richemond engines of 
300 horse-power ; these ave triple-expansion engines 
and each drive two dynamos of 800 amperes ; they 
are worked by steam at 150 Ib. and are of the same 
type as those in the Palais Royal station. 3. Two 
Corliss engines, each of 350 horse-power, one having 
a speed of 43, and the other 68 revolutions per 
minute ; together they drive four Edison dynamos 
of 800 ampéres and 125 volts, not direct, but with a 
countershaft and belting. This installation has, 
therefore, a total power of 1600 horse-power, with 
an electric energy of 800 amptres at 125 volts, 
capable of supplying current to 13,000 lamps of 
16 candles. A battery of Babcock and Wilcox 
generators, connected by a common steam receiver, 
furnish 22,880 Ib. of steam per hour at 90 Ib. ; a 
second battery of Belleville boilers generate about 
15,400 Ib. of steam at 150 lb. for the triple-expan- 
sion engines. All the engines and boilers are 
placed on the ground floor of the station, a portion 
of it being in a covered court; in the basement 
are placed the condensers and the air pumps of 
the Weyher engines, water tanks of a collective 
capacity of 6000 gallons, coal stores, &c. 





The system of distribution employed is that of 
three conductors with the dynamos grouped in 
pairs and in series, and each furnishing at the 
terminals a current of from 110 to 125 volts (see 
Fig. 137). Contrary to the practice followed in 


Fig .137. c 
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the method of distribution at the station in the 
Avenue Trudaine, where, as we shall presently 
see, recourse has been add to feeders, M. Clerc 
employed, in this part of the réseau, distribution 
by means of balanced cables, these cables forming, 
as it were, two extended cones opposite to one 
another, in such a way that the total section 
at any point throughout the line should be equal ; 
this arrangement is equi-potential, at least for the 
average number of lamps corresponding to the cal- 
culated section at each point. Theloss in the main 
conductors is 15 volts. In the diagram, C, C, are 
the main conductors, F the neutral lines, M, M, 
the dynamos, and R resistance with automatic 





regulators. On account of the facility in laying, 
the neutral conductor is duplicated, as is indi- 
cated in the diagram; this arrangement allows 
the circuit to be doubled in two complete cir- 
cuits, one on each side of the artery being sup- 
plied. The réseais comprises five double circuits, 
two following the axis of the boulevards and in 
opposite directions, the other three going respec- 
tively to the Place de la Bourse, to the Boulevard 
St. Denis, and to the Rue de Trevise. 

The Edison Company is, at the present time, 
completing the important station in the Avenue 
Trudaine, near the exterior boulevard ; this instal- 
lation is intented to supply current to the upper 
part of the sector, the lower portion being already 
served by the station in the Faubourg Mont- 
martre. The nominal energy available at this new 
station will be 2400 horse-power, equal to 160,000 
watts, and able to supply 45,700 lamps of 16 candles. 
The station having n built entirely on made 
ground, the foundations had to be carried on wells 
of from 15 to 18 metres in depth, and the engines 
and dynamos are supported on massive blocks of 
béton which are entirely unconnected from the 
buildings. The station consists of four distinct 
parts, corresponding to the various services ; these 
are: (a) The generators ; (b) the engines ; (c) the 
hydraulic department ; and (d) the electrical depart- 
ment. 

Six Belleville generators supply 6600 Ib. of 
steam per hour; the furnaces, which are fitted 
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with smoke-consuming apparatus, are placed in the 
basement of the station, and are lighted by a sky- 
light ; the chimney is 125 ft. high from the floor 
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'of the boiler-house. There are eight groups of 

engines, each consisting of a triple-expansion ver- 
| tical motor of 300 horse-power, built by Weyher 
|and Richemond, working at 135 revolutions per 
| minute, and driving direct an Edison dynamo with 
|two collectors. The eight engines are erected in 
lone row in a large building 128 ft. long, 36 ft. wide, 
and 41 ft. high ; a 6-ton travelling crane runs over- 
head from one end of the engine-house to the other ; 
all the steam, water, and other pipes are laid in an 
underground gallery running the whole length of 
the building, and are arranged so as to be at all 
times easy of access. Four automatic condensers 
are placed in an annexe to the engine-house. 

The dynamos are of the new Edison type with 
| eight poles ; they are driven at the very low speed 
|of 186 revolutions, the current taken from the 
| brush at each collector is 125 volts and 800 ampéres ; 
| the two circuits are mounted in tension so as to 
| work with three conductors, transmitting a current 
| of 250 volts and 800 ampéres. 

The electrical department of the installation is 
placed above the condenser room on the first story, 
| and is separated from the engine-house by a glazed 
partition with a balcony for surveillance. In the 








centre of this room is placed the apparatus con- 
trolling the whole service. It is placed on a cast- 
iron frame, formed of vertical sections arranged 
parallel, and having a length of 52 ft. 6in. The 
eight elements corresponding to each of the eight 
groups of dynamos, are provided with a fast work- 
ing circuit breaker, a field circuit breaker, a rheo- 
stat, a regulator for each element and for the whole 
group, an ampéremeter, &c. Beside these are 
placed the elements for the feeders, fitted with 
ampéremeters, circuit breakers, reflecting volt- 
meters, current indicators, tension indicators, con- 
trol apparatus, &c. The laboratory for standardis- 
ing, testing, photometry, &c., adjoins this room. 

n the basement is placed a room with an electric 
hoist to drive the elevator, the cage of which can 
be lowered to a depth of 115 ft., that is to the level 
of the pump chamber ; the two horizontal pumps 
in this chamber each furnish 2120 cubic feet of water 
per hour; they are driven by an Edison electro- 
motor of 16 horse-power. The well from which 
the supply is obtained is 328 ft. in depth and has 
a capacity of 4250 cubic feet per hour ; it was sunk 
by MM. P. Arrault, of Paris. To the right of the 
pump chamber are placed four reservoirs, having 
a total capacity of 14,000 cubic feet ; a main from 
the Paris water supply is connected with these 
reservoirs in the event of the pumps or the well 
failing. 

In front of the electric hoist above mentioned is 
the entrance to the gallery for the conductors; this 
runs as far as the Avenue Trudaine, where it is 
connected with the channels of the general résean; it 
contains the twelve feeder cables of the system. The 
three conductors transmit a current of from 220 to 
240 volts and form a closed circuit supplied by the 
feeders. The section of the cables is 100 square 
millimetres, and the maximum loss is 3 per cent. in 
the circuit and 15 per cent. in the feeders, of the 
whole capacity of the station; that is to say, of 
160,000 watts. 

This very important installation has been con- 
structed under the direction of M. A. Vernes, 
engineer-in-chief to the Edison Company. At the 
present time only four of the engines have been 
erected, representing 12,000 horse-power. The 
circuit is completed in the following streets: The 
Avenue and Place de Clichy, the Boulevard 
de Clichy, the Boulevard Rochechouart, the Rue 
Rochechouart, the Avenue Trudaine, the Rue 
Bochard de Saron, the Rue des Martyrs, the upper 
part of the Rue and Place Pigale, the Rue Cadet, 
the Rue du Faubourg Montmartre, the Rue de 
Chateau Dun, the Rue Taitbout, and the Chaussée 
d’Antin. The feeders are laid throughout the whole 
system. The Trudaine station is, moreover, con- 
nected to the station in the Faubourg Montmartre, 
and it is expected that the whole installation will 
be at work on the 1st of January next. Up to the 
present time, the completed sections are supplied 
with current by temporary engines and dynamos, 
200 horse-power, driving eight generators, being in 
service. 

Like all the others, the canalisation in the con- 
cession belonging to the Edison Company, is wholly 
underground ; it is formed of bare cables of cross- 
sections varying from 100 to 950 square millimetres, 
and laid in cement channels beneath the pavements. 
It was the first canalisation of its kind in Europe, 
the plans for the undertaking having been deposited 
by Mr. Clark at the Ville de Paris in 1886, though 
of course the system of laying bare conductors in 
this manner is of much earlier date. The question 
of priority, however, is not one of much interest. 
The work of laying these cables was commenced in 
1889, and has continued since that date uninter- 
ruptedly, the total development to-day being about 
12 kilometres. The channels are laid so that their 
covering slabs are 22 centimetres below the surface, 
a depth increased to 30 cms. at the entrances to the 
portes-cochéres (see Figs. 87 and 88, page 240), and to 
4ft. 6 in. at certain street crossings where permission 
was granted to carry the cables across in open 
trench (Fig. 89). Nearly all these crossings are, 
however, made by driven galleries 5 ft. high and 
30 in. wide, connected at each end to the channel 
by shafts from 19 ft. to 26 ft. deep, as is shown on 
the sketch, Figs. 90and 91. In other cases again, 
where the available space is very limited, the form 
indicated in Figs. 92 to 94, which show a special 
channel for their conductors, is adopted. The ordi- 
nary cement concrete channels are 14 in. high and 
from 10 in. to 16 in. wide, according to the import- 
ance of the artery ; at bends this width is some- 
what increased: The distances from the axis of 
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the channel to the houses varies according to local | 
conditions, but as a rule they are laid as nearly as | 
possible under the centre of the sidewalk. The 
conductors are cables made of copper of very high | 
conductivity—100 and even 102 per cent. of the | 
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electrical standard. These cables were made at the 
works of MM. Lazare, Weiller, et Cie. The weight 
is often as great as 8 or 9 tons per kilometre ; they 
were delivered on the ground on bobbins from 3 ft. 
to 4 ft. 9 in. in diameter. The conductors are 


‘supported on insulators at intervals, usually of 
2 metres ; the form adopted is shown in Figs. 95 to 
97. The cables are laid unprotected between the 
fingers of the supports a, which are of cast iron gal- 
vanised, and they are strained by a differential 
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Fig 134. 
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winch in lengths of 150 metres, and with a tension 
of about 2 tons. Iron stirrups and locking screws 
c, passing round the cables, and over projections d 
in the iron portions of the insulator, maintain them 
in position after they have beenstretched. Figs. 96 
and 97 illustrate the arrangement. A number of 
cables can be superposed in the supports, a conve- 
nient plan, either for reducing the size of the cable 
and increasing the number for ease of handling, or 
to increase at will the useful section of the cable 
when it becomes necessary to pass a larger current 
through it as the demand increases. Smaller insu- 
lators, as at I, Fig. 98, are arranged in groups with 
the others to carry the control wires, the smaller 
conductors, &c. Jn the view, C are the iron and 
porcelain insulators for the cables ; I are the insu- 
sulators for the control wire ; B the carrying bar, 
and G the channel. The main cable supports 
referred to above are composed of three parts (see 
Figs. 99 to 103). In these figures, the varnished por- 
celain sec!ion of the insulators is shown at a, 
Fig. 100; b is the galvanised iron top carrying the 
cables. Fig. 99 shows a slightly modified pattern. 
Fig. 101 is a detached view of the holding stirrup 
passed round the cables, and Figs. 102 and 103 are 
the carrying bars for four insulators built into the 
channel as shown in Fig. 98. Each insulator has a 
centre of varnished porcelain forming a double bell ; 
and a V-shaped head recessed into the body and 
cemented by sulphur. This head, which is made of 
galvanised cast iron, is formed with projections, 
into which fit the stirrup for keeping the cables in 
place. A third part of these supports is an iron 
galvanised stem cemented by sulphur and screwed 
at the lower end for fixing, These are secured to 
a flat iron plate let into the sides of the channel, 


. or even sunk into the ground ; a distance of from 


4 in. to 5 in. is kept between the centres of the insu- 
lators. Another type is shown in Figs. 104 to 109 
(page 241) for cables of the largest diameter. The 
small ones, see Fig. 114, are made to take one wire at 
the top and a second at the bottom (at aand b); the 
vertical and horizontal distances between the wires 
is 10 centimetres. A galvanised hook receives the 
lower wire, while the upper one is attached direct 
to the porcelain. These insulators are secured 
at the centre in the jaws of a cast-iron rod by 
screws; the adjacent rod is in ‘the same way 
cemented into the side of the channel in such a 
way that the wires may pass without danger of 
contact in the intervals between the large insulators 
supporting the cables (see Figs. 110, 111, and 112), 
In going round bends the distance between the in- 
sulators is from 5 in. to 6 in. 

In the galleries by which the conductors are 
carried under the street crossings, the attachments 
are as shown in Fig. 113. wo bell insulators 
have each a ring support (Figs. 115 and 116) firmly 
secured to the groove in the porcelain ; the cables 
arranged here side by side, are held in place by a 
stirrup and two bolts passing through the iron sup- 
port. A device of this kind is required for each 
group of cables, that is to say, for each V insulator 
in the channel. Wires and conductors of small 
diameter are attached to insulators like those de- 
scribed for the channel, Fig. 112. Where the shafts 
connecting the channels beneath the sidewalks 
with the galleries that make the street crossings 
are of no great depth, the cables are taken across 
them diagonally (see Fig. 117), and are supported 
at the angle of the entrance to the gallery 
by special bell insulators made of such a form as to 
prevent any settlement of moisture ; these are also 
fitted with the V-shaped brackets, only reversed. 
Fig. 124 (page 239) refers to this detail. 

In those galleries which are not too crowded, the 
conductors are simply carried on bell insulators of 
the ordinary type fixed on brackets cemented into 
the wall, as in Figs. 125 and 126. The insulators 
for the small wires are arranged on ordinary bars 
of the form already described, and they are usually 
attached to the roof of the gallery. If the passage 
is more crowded, the company is obliged to make a 
careful use of the available space , this is done in 
the following manner: At intervals of 6 ft. long 
iron bars are held vertically against the sides of the 
galleries by means of bolts cemented into the 
masonry, as shown in Figs. 127 to 182; on these 
bars are placed a number of iron brackets secured 
to the standards by screws. One set of these 
brackets carries each two or more insulators of the 
standard type with Y supports ; the others placed 
between the first are for carrying the insulators of 
the wires and smaller leads ; these are arranged in 
a plane perpendicular to the larger one, that is to 








say, horizontally ; the insulators are of the pattern 
already described. 

The latest installations of the company, and espe- 
cially those belonging to the station in the Avenue 
Trudaine, have been carried out in a somewhat dif- 
ferent manner; the insulators with V supports 
are replaced by others of such a form that the 
different cables are thus separated by a certain 
thickness of varnished porcelain. Iron ties connect 
all these at the four angles, and they are connected 
by couplings that regulate their distances apart. 
The cables are held in place by set screws in the 
iron holding stirrups, and at the top the last cable 
is kept in place by a collar that is also attached to 
the tie-rods just spoken of (see Figs. 119 to 123). 
Figs. 133 to 135 show a similar type of insulators 
which is used for entering the upper angles of 
channels and galleries ; the bell insulator is here 
reversed just as in the earlier installations. It is 
in this way that the feeders running from the 
station in the Avenue Trudaine to the réseau of the 
Rue Montmartre are supported ; they are placed 
above the distributing cables that follow the same 
route ; the slight difference in potential existing 
between the feeders carrying a current of 120 volts, 
and the adjacent cables, which have a tension of 
110 volts, justifies this arrangement, and the insula- 
tion of the intermediate porcelain bells is found to 
be quite sufficient. At all events, no trouble from 
induction or other disturbance has ever taken 
place. 

The service leads to consumers are taken off the 
mains in the following manner: A lead covered 
conductor, further protected by an iron tube, is 
brought from the junction box of the subscriber 
into the upper part of the channel. The service 
cable or wire is stripped at the end for a short dis- 
tance, and is bent up in the form of a UJ to prevent 
moisture from affecting the insulation, and the end 
is then attached to the main (see Fig. 136). The 
junction is made by means of iron straps and 
screws, and the joint is afterwards filled with 
solder, so that perfect solidity and contact are 
assured. These service leads are habitually—so far 
as is possible—brought into the channels at the 
manholes, which occur every 25 metres ; as a rule 
one of these openings occurs at each alternate 
house, so that a general service can be assured with 
the least trouble or disturbance of the streets. 

The first section of the work included a length of 
3000 metres of channels and 800 metres of galleries 
under the streets, with about thirty shafts ; the cost 
of the installation was not more than 45 francs per 
metre run (32s. 8d. per yard), which was consider- 
ably less than if lead-covered cables were employed. 
If, for example, in the installation a weight of 
80 tons of copper was employed in the conductors, 
the cost of the lead and other coverings would not 
have been less than 110 francs per metre (793, 93d. 
per yard). In Paris, at all events, the Edison Com- 
pany’s installation is regarded as very original and 
extremely bold, but the moderate cost of which 
and the great success that has attended the work 
completed, entirely justify. 
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Horcukiss Quick-Firing Guns—continued. 


Tue Hotchkiss rapid-firing guns are mounted on 
non-recoil or on recoiling carriages, for naval or 
for field service according to their special purpose. 
Non-recoil mounts are of course applicable only to 
the smaller calibres, up to the 6-pounder, the stand 
being made of sufticient strength to take up the 
strain without throwing too much on the deck or 
other place to which it is bolted down. The 
stands are of various forms, but are all alike 
in this point that they support a deep socket 
which receives a gun-metal cone, bearing on the 
bottom of the socket by a steel step ; the fit between 
the cone and socket is a close one, but not too 
close to prevent the gun from being easily turned. 
The upper end of this cone terminates in a fork 
provided with trunnion seatings ; the caps passing 
over the upper part of the trunnions are bolted to 
the seatings, but can be slacked by a lever to 
enable the gun to be depressed or raised to any 
desired angle, and kept in position by turning the 
bolts with the lever. The strain of the recoil is 
thus absorbed by the mount, and to enable this to 
be done without injury all the parts are made as 
close a fit as possible. 

The 1-pounder gun, which is used chiefly for 








service in ship’s boats and similar purposes, has a 
mount, cone-shaped and made of light steel plate, 
to the top of which the socket is‘secured, and 
through which projects a bent lever used to lock 
the cone of the gun fork in its socket at any desired 
angle. The bottom of the cone is stiffened with a 
gun-metal base ring, by which it is bolted perma- 
nently to the deck, if for fixed service, and it can 
be attached securely by means of ring catches, 
which are added as fixtures in the boat, and to 
which the gun and its mount are brought when 
required. In certain positions, such as on the 
conning tower of a torpedo boat, the cone mount is 
too high, and another form is employed; this 
consists of a short gun-metal standard with a socket 
at the top to receive the fork, and a broad base 
bolted to the top of the conning tower. The short 
column is too rigid to absorb or properly transmit 
the strains, and to relieve it, rubber packings are 
introduced round the trunnions. 

The coned stand is unsuitable for larger guns 
than the 1-pounder, where no appliance is intro- 
duced to absorb the recoil ; consequently a modifi- 
cation is introduced in the so-called crinoline 
stand, consisting of a D-shaped base bolted to the 
deck, and having bolted to it a number of flat 
wrought-iron bars that converge upward, and are 
secured to the socket casting. The system is 
sufficiently elastic to stand a recoil of 1 in., which 
leaves an ample margin in actual practice. The 
Elswick recoil mount will be described more parti- 
cularly in connection with the 10-centimetre gun, 
but a brief notice may find a place here. The gun 
is mounted in a bronze casting forming a cradle, 
provided with trunnions, that rest in the trunnion 
bearing of the forked support. The cradle is made 
with two slides on which steel trunnion boxes 
carrying the gun are placed; axially with the gun 
and on each side of it are an oil cylinder forward, 
and a cylinder containing a spiral spring at the 
rear ; these are both in contact with the steel trun- 
nion boxes, so that when the gun is fired the recoil 
is taken up partly by the action of the plunger in 
the oil cylinder, and partly by the compression of 
the springs, these latter forcing back the gun after- 
wards to its normal position. The gun is turned 
horizontally upon a pivot resting in a socket formed 
in the baseplate, and the latter is held in contact 
with the plate carrying the pivot by a bronze clip 
ring. The shoulder piece by which the gun is 
trained is bolted to the side of the cradle, so that 
it is not affected by the recoil, and the gun is fired 
by a lanyard. 

The Hotchkiss recoil mount is of quite a 
different design to that just described. The stand 
is conical, either a casting or made of steel 
plate, fastened to the deck by holding-down bolts 
or by clip rings, and at the top carrying a pivot 
plate like that of the Elswick mount. A pivot 
projects from the centre of the plate, and 
around its outer edge is a deep groove that 
forms a grip for the front and rear clips. These 
latter retain the baseplate of the frame sup- 
porting the gun, which also turns on the pivot by 
which it is secured with a nut. Between project- 
ing lugs on the front of the baseplate and on each 
side are mounted coned rollers, to ease the hori- 
zontal training, the rear part of the base resting 
direct on the pivot plate. In front the base is 
curved upwards to form bearings for the trunnions 
on an oscillating cylinder. A little forward of the 
axis of the pivot are bearings to take the lower 
ends of the rocking arms on which the gun is 
mounted, and the same distance to the rear are two 
flat bearings cast on the plate, to receive a pair of 
powerful recoil springs. The rear holding-down 
clip is arranged as a compressor with tightening 
clamps at the upper end, projecting through the 
baseplate. The oil cylinder which resists the recoil 
is secured to the upcurved end of the baseplate by 
trunnions ; its piston, which is a loose fit to allow 
the oil to pass from one side to the other, is 
mounted on a piston-rod passing through a stuffing 
box, and is bolted to a cross-frame cast between 
the rocking arms, on which the trunnions of the 
gun take their bearing. On the back of these arms 
are cast brackets that bear on the top of the reaction 
springs and throw the gun back to firing position 
after recoil. The breech of the gun is supported 
by the parallel bars hung at the top to a bronze 
saddle resting on the breech, and pivotted below to 
the elevating lever of the gun, which is operated 
by the handwheel. : 

Figs. 602 and 603 illustrate a heavier form of car- 
iage for the 6-pounder and 9-pounder guns, espe- 
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cially suitable for permanent mounting on board 
ship or the heavier torpedo boats. The under 
carriage is held by a pivot’ forward, around which 
it can turn, while the rear is carried by wheels ona 
segmental path. The upper carriage, on which the 
gun is mounted, slides upon the lower one, and the 
recoil is counteracted by six powerful inclined 
springs contained in cylinders, and hung at the 
bottom to projecting pins on the lower, and at top 
to similar pins on the upper carriage. Only two 
pairs of these springs are normally in action, the 
third pair only coming into use in case of a failure 
in the others. Buffers are attached, two at each 
end, to the underframe to absorb any remanent 
shock, due either to the recoil or the return action 
of the springs. The spindle working the elevating 
pinion is square-ended, and the pinion slides for- 
ward on it, with the rest of the gun, during recoil, 
the handwheel being mounted on the fixed part of 
carriage, and being therefore free from shocks. 

A special form of mount for embrasures already 
occupied by a heavy gun may be referred to. It 
consists of a low and very rigid cast-iron standard, 
to the top of which is bolted a plate to receive the 
pivot, in the same way as the common mounts for 
the small guns already described. The upper ends 
of the fork, cast with the pivot instead of being 
made into trunnion seats, are made rectangular and 
form short slides for the trunnion boxes, which are 
made with stems projecting on each side, the front 
stems forming pistons for the brake cylinders and 
reaction springs. The recoil cylinder is of steel 
bearing against the front of the fork, the piston 
passing through it and carrying a series of Belle- 
ville springs on its outer end, and held under con- 
siderable pressure by lock nuts. By this arrange- 
ment it is the springs that take up the recoil, while 
the cylinders bring the gun back to firing position 
slowly, opposing considerable resistance to the 
action of the springs ; the cylinder is partly filled 
with vaseline, that is forced from one side of the 
piston to the other, past the clearance space. The 
amount of recoil does not exceed 1 in. 

The carriages for mountain and field service re- 
semble generally those in ordinary use, with several 
special features, however, that may be briefly re- 
ferred to. The leading characteristics are : Absence 
of recoil mechanism; utilisation of the carriage 
with or without wheels; means of firing with or 
without elevating gear, and the power to turn hori- 
zontally throughout a complete circle ; sub-division 
of the carriage so that it may be conveyed by hand 
when necessary. The side frames of the carriage 
are curved high in front, and at the top they are 
joined by a flat plate made to receive the pivot of 
the fork in which the gun is mounted. The frames 
and axle are of steel, the wheels of wood, and the 
frames can be taken to pieces by removing a few 
bolts ; the elevating gear presents no special fea- 
tures. To compensate for the absence of recoil 
mechanism, the wheels are locked, the trail 
anchored, and the weight of the men serving the 
gun is utilised. Upon the axle are placed two 
small ammunition boxes, easily reached by the 
gunner. Fig. 603 shows the whole arrangement 
of field carriage very clearly 

For rapid firing, in which it is necessary for the 
gun to be brought back to position without dis- 
turbing the aim, the carriage is of a heavier type, 
and consists of an underframe provided with slides, 
to which the upper carriage is connected by three 
sets of inclined springs precisely in the same way 
as the naval carriage already described. Brakes 
are also added to the wheels, and the trail has a 
spade-shaped anchor plate also fitted. The limbers 
of the various types call for no special remark. 
Finally may be mentioned a light type of naval 
landing carriage for transporting the smaller 
calibres used on shipboard for expeditions in- 
volving field work. This is a non-recoil carriage, 
so that rapid firing is not possible ; its principal 
feature is its extreme lightness, sothat the gun 
may be transported by manual labour. 





CARRIAGE FOR THE HOELLENTHAL 
RAILWAY. 

In recent issues (vide pages 139 and 153 ante) we 
have published articles descriptive of the Hoellenthal 
Rack Railway, and we this week publish a two-page 
engraving showing one of the passenger carriages con- 
structed for that line, from the designs of Herr Bissen- 
ger. This carriage, together with other rolling stock, 
will be described in an early number, when we shall 
publish further engravings and conclude our account 
of this interesting line, 


MANCHESTER SHIP CANAL. 

IN continuation of our series of illustrations of the 
works of the Manchester Canal, we give on page 248 
two views (Figs. 9 and 10) of the jetty and gantry at 
Ellesmere Port, a village situated on the Mersey, 
about three miles above Eastham. The port is in a 
bay forming the outlet into the Mersey of the Shrop- 
shire Union canals. This navigation, which has 
existed for a considerable time, and is of some im- 
portance, connects, in the first instance, the Mersey 
estuary with the city of Chester and the estuary of 
the Dee, and also with Nantwich. It forms, in fact, 
a means of direct communication by water between 
Liverpool and the extensive canal systems of Stafford- 
shire and other Midland districts. The tonnage 
passing through the port annually amounts to between 
300,000 and 400,000 tons. It is one of the navigations 

uired or absorbed by the great railway systems, 
and is worked entirely in the interests of the London 
and North-Western Railway Company, who guarantee 
the dividend to be paid to the shareholders. 

The outer embankment of the Ship Canal cuts right 
across the bay in front of the port, its central position 
being marked by the long line of vertical timber piles 
clearly visible in both illustrations. In Fig. 9 the view 
is towards Eastham and shows the port on the left, 
while in Fig. 10 the view is towards Manchester with 
the port on the right. 

The timber jetty is about 1} miles in length, and 
owing to various circumstances is a work of great 
difficulty and of considerable magnitude. Owing to 
the nature of the ground which, across the whole bay, 
is composed to a considerable depth mainly of mud 
and sand and ordinary river deposit, and is quite 
unable to support and maintain in its place the 
enormous weight of an embankment, it was found 
necessary to secure the stability of such an embank- 
ment by the construction of a strong hearting of driven 
and well-connected timber piles. This hearting con- 
sists of two outside rows of close sheet piling of 12 in. 
square baulks, 105 ft. distant from one another, with 
an inner double line of equally strong piles 33 ft. apart 
—not closed piled but 6 ft. apart longitudinally—the 
whole connected by continuous longitudinal and trans- 
verse half-timbers as well as by iron tie-rods 2} in. in 
diameter and by heavy chains. In the execution of 
this work over 150,000 piles, each some 30 ft. in 
length, were driven, and after removal of the upper or 
temporary portions of the jetty, which only served to 
bring the ballast trains up close to the points of tip- 
ping, there will remain permanently buried in the 
ground and completely covered by the bank, some 
650,000 cubic feet of timber. 

Our illustrations show the nature of the work—the 
pile-drivers and some of the other plant employed. 
Of pile-drivers, all driven by steam, there were some 
24 at work day and night. Owing to the difficulty of 
getting the piles down in the sand, 2-in. iron pipes kad 
to be forced down with each pile, and high-pressure 
water passed through the pipes to clear the sand from 
under the point of the pile. Both electric lamps and 
Wells lights in great number were used to illuminate 
after dark, and this long line of brilliant lights was one 
of the great ‘‘sights” for many months. This work 
could only be carried on a tor near low water, as every 
tide flooded the lower parts of the work completely. 
In the formation of the embankment the space between 
the inner rows of piles was filled with the best and 
stiffest clay which could be procured, and with large 
quantities of heavy blocks of stone. Upon these ordi- 
nary excavation was bp and this again will — 
be covered by masses of large blocks of stone, whic 
latter on the inner or canal side will be carefullyset up 
as in the other portions of the canal. 

The Act of Parliament provides for the keeping 
open of the Port of Ellesmere to the Mersey during 
construction, and until such time as the locks at East- 
ham are capable of giving entrance and exit to the 
shipping. An opening, 60 ft. in width, with a swing 
bridge, had to be provided in the embankment, 
and this is in the immediate foreground in Fig. 10. 
Once the Ship Canal is completed all shipping from 
Ellesmere Port will go down the canal through East- 
ham Locks to Liverpool or up the canal to Weston 
Point, Runcorn, or Widnes, and the direct access to 
Ellesmere Port from the Mersey will no longer exist. 
For the traffic upon the Shropshire Union, as well as 
upon other small canals, this will be an advantage, as 
it will allow the small craft to pass in and out at all 
times, there being in the Ship Canal a perpetual state 
of high water. And further, they will also be able to 
pass out of Eastham Locks and into the Mersey deep 
channels at all states of the tide, except perhaps on the 
rare occasion of an extra low equinoctial spring tide, 
when the approaches to Eastham Locks may—during a 
few hours only—not have depth enough to allow even 
small craft to be navigated. 





THe LAUFFEN-NEUHAUSEN ALUMINIUM WorKS: ERRA- 
tTumM.—By a typographical error these works were referred 
to in our last week’s issue as the Lauffen-Venhausen 





Aluminium Works. 


ELECTRIC TRACTION DATA. 
To THE Eprror oF ENGINEERING. 

S1r,—In_your able article on “The Electric Trans- 
mission of Power,” referring to the electric cars at Bark- 
ing-road, it is stated that the ‘“‘haulage expenses are 
about 8d., or 3d. more than horseflesh.” Will you allow 
me to point out that in the 8d. are included the wages of 
the drivers, and that there is no tramway in the kingdom 
where the haulage cost is 5d. inclusive of driver, and indeed 
there are not half a dozen lines where this sum_ covers 
the ‘‘horsing” pure and simple per car mile. In very 
many instances it amounts to 6d., exclusive of driver’s 
wages. Mr. Kapp’s table refers to an annual duty of 
only 100,844 car-miles, which represents the work of four 
cars running at the usual rate and time of ordinary horse 
cars. This enterprise, being so limited in extent, it is 
hardly fair to conclude that the figures given will be 
reached in the case of more extensive applications. I do 
not wish to bring forward an Sernotieetion! estimates, 
and I will confine myself to such figures which can easily 
be proved. It is a fact that a well-constructed car of 
10 tons weight running at the rate of seven miles an hour 
on ordinary tram lines consumes energy at the rate of 
from 5 to 6 electrical horse-power at the motor ter- 
minals. In the case of storage batteries we require 
at the worst 10 indicated horse-power at the depdt 
to drive the charging dynamo. The steam engine, when 
charging cells, will run with a practically constant load, 
therefore, at its highest efficiency. It is admitted that 
in large economical! engines the energy can be produced 
for 10/7. per horse-power r annum, or 2400d. for 
3000 horse-power hours, including cost of fuel, attendance, 
repairs, and all necessary items. Allowing for all pos- 
sible losses we find, in practice, that 1.25 horse-power 
hours, given off by the steam engine, is sufficient to propel 
the car one mile over an average road with the usual fre- 
quent re ng ig At this rate the cost of steam power 
amounts to ]d. per car-mile. Thus leaving all the items 
as they stand in the table, published in your esteemed 
journal, but substituting 1d. for steam power, and .5d for 
the attendance other than engine drivers and stokers, and 
deducting the car driver’s wages we obtain about 5.5d. 
for the traction expenses. But the rates at which the 
motors and gearing depreciate, according to the Barking- 
road table, appear very high. The depreciation of accu- 
mulators also is enormous, viz.: 2.818d. per car-mile ; 
this can easily be reduced to 1d., and leave the contractor 
for repairs and renewals a fair profit. 

There are many electric tramways where the traction 
expenses are less than 3d. per car-mile; tramways, of 
course, where overhead, underground, or other conductors 
are used. The last report of the Portrush Tramway Com- 
pany shows that the cost of traction with the electric cars 
was 34d. per car-mile, and then the traffic is not at all 
favourable to high efficiency. The Blackpool line can 
show even better results; the same may be said of the 
Frankfort-Offenbach line, the Moedling line, and others 
which have been working for five or six years, and where 
all the items of repairs are well known and carefully 
recorded. There is no reason whatever why in large 
ons of tramways, electric traction should cost more 
than 3d. per car-mile with conductors, or more than 4d. 
with accumulator cars. The practical data at our dis- 
posal is now sufficiently great that we need no longer 
estimate with unknown quantities. I find that the 
energy per car-mile consumed at the depdt is practically 
the same whether it is sent through accumulators or 
through conductors. The contractors for power for the 
City and South London Electric Railway charge the com- 
pany 34d. per train-mile, each train consisting of an 
engine and three large cars. I do not know whether it 
pays them to do so, Sut it is scarcely —— that they 
will lose much by this bargain. Mr. Kapp has published 
the figures in a form which is calculated to mislead the 
uninitiated. 

Yours respectfully, 
London, February 24, 1891. A. RECKENZAUN. 








EYE-BARS FOR LINK BRIDGES. 
To THE Epitor or ENGINEERING. 

Sir,—In your article on the Clarence Bridge, Cardiff, we 
notice a remark that no firm could be found willing to 
undertake the manufacture of eye-bars in link bridges, 
thereby necessitating the shipment of blanks to America 
to be manufactured there and returned back. We think 
this must be in error, as we have for many years made 
this type of eye-bar—up to 1} in. thick made out of plates 
and bars the full width of eyes required—in both steel 
and iron possibly more economically and expeditiously 
than in the system alluded to. 

Yours faithfully, 
BRAITHWAITE AND KIRK. 

Crown Bridge Works, West Bromwich, Feb. 24, 1891. 





Tue Hours or LABour or RAttway SERvANTS.—The 
following M.P.’s constitute the Select Committee on 
Railway Servants’ Hours of Labour : Sir Michael Hicks- 
Beach, Mr. Channing, Mr. Radcliffe Cooke, Mr. Craw- 
ford, Baron H. de Worms, Mr. G. A. Gathorne-Hardy, 
Mr. Herbert Gladstone, Mr. Howorth, Mr. Heneage, Mr. 
MacInnes, Mr. Macneill, Mr. Maclaren, Sir Herbert 
Maxwell, Mr. Milvain, Mr. Muntz, Mr. Murdoch, Mr. 
John O’Connor, Sir Joseph Pease, Sir Edward Reed, 
Mr. Somervell, Sir G. Trevelyan, Sir H. Tyler, Mr. 
Vernon, and Mr. JobnWilson. | Another member is to be 
elected in afew days. Two of the members are ]abour re- 
presentatives, and a largenumber are railway directors, the 
election of whom was opposed, but agreed to on divisions 





of the House, 
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NAVAL MOUNT FOR 6-POUNDER AND 9-POUNDER QUICK-FIRING GUN, 


Tur Barxine Execrric Tramway.—Mr. Gisbert Kapp | 


desires to withdraw for correction the tables of the cost 
of installation and es of the Barking-road tram- 
way, which he gave in his first Cantor lecture on ‘‘ The 
Electric Transmission of Power.” These table are printed 
on page 223 ante. 


Larce Satine Suips.—The five-masted sailing shi 
France, of 6150 tons deadweight carrying capacity, onl 
said to be the largest sailing ship afloat (vide Enot- 


NEERING, vol. 1., page 348), completed her maiden voyage 
from Cardiff to Rio de Janeiro in thirty-three days, and 
the captain reports that she behaved well. Some doubt 
had been expressed as to the utility of the fifth mast, and 
several nautical authorities had expressed the opinion 
that the sails on it would retard the progress of the shi 

and make maneuvring difficult. This was not cagnelenend 
on the voyage. The owners, Messrs. Bordes, it is said 
intend, if the France continues to do well, to build a still 
larger ship, to carry 8000 toys, She will be much larger 





than the vessel Messrs. Russell, of Port-Glasgow, are now 
building for Messrs. Rickmers, of Germany. This latter 
vessel is for the rice trade, and as the ships on that route 
are subject to calms, it is desirable that they should have 
auxiliary engines and propeller. It is not now intended, 
as at first proposed, to use the jigger mast as a funnel. 
The fennel Wt 1 be between the iigger and mizzen masts. 
Messrs. Bordes’s new 8000-ton ship, however, will not 
have auxiliary engines. There are seldom long calms in 
the route adopted by nitrate traders, 
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WE publish on the present and following pages, 
eneral views and a plan of the building which the 

nited States Government intend to erect on the 
Exhibition grounds in Jackson Park, Chicago, as their 
chief contribution to the Columbian celebration in 
1893. As we have already pointed out, the connection 
between the United States Government and the Exhi- 
bition is very practical and solid. A considerable 
money grant has been made for the purpose of organis- 
ai a very large and important exhibit from various 
official departments, which will not only add greatly 
to the interest of the undertaking, but will give it also 
the stamp of Government recognition. When the 
decision to hold the Exhibition at Chicago was arrived 
at, a United States Commission was appointed, com- 
prising senators from each State in mA Union ; the 
object of this Commission was to satisfy the Govern- 





ment that the various fundamental conditions neces- | 
sary to the success of the undertaking were carried | 
out. There was also formed at Chicago a corporation 


capital of 5,000,000 dols. ; from this corporation the | 
executive was selected for the purpose of conducting | 
the Exhibition authorised by the Act of Congress. 
Both of these bodies, each acting fully within the 
limits of its instructions, traversed much of the same 
ground, and as a natural consequence, much difference 
of opinion and no little friction, were evolved. From 
this state of things great delay occurred, and at one 
time it seemed probable that the whole project would 
end in failure ; fortunately this is now a thing of the 
past, and the position of the corporation has been 

eatly strengthened by the report of the United States 

ommittee appointed to inquire into the position of 





affairs. This committee stated their opinion that the 
Commission had exceeded the authority conferred on 
it by Congress, and being fully convinced that the 


| called the ‘* World’s Columbian Commission,” with a | enterprise could not be carried to a successful conclu- 


sion under a dual control, they recommended that 
‘* the city which was selected by Congress to have the 
privilege of holding the fair, and which will bear 
practically the whole burden of expense, should have 
the sole control of its executive management, and we 
further believe that Chicago will prove herself fully 
equal to the successful management of the enterprise. 
It was the intention of Congress to po for this, 
and a proper interpretation of the law.” This very 
plain and reasonable expression of opinion on the part 
of the Commission, has tans much to remove obstacles 
a the path of the executive, and to facilitate organi- 
sation. 
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So far as the work of the Government, as exhibitors, 
is concerned, the progress made up to date is very 
satisfactory. A powerful executive body has been 
appointed, consisting of men distinguished in each 
department which will be represented at Chicago, and 
all those who know how complete and admirably 
organised are the scientific departments of the United 
States Government, will realise how important and 
interesting this part of the Exhibition will be. The 
present money grant of the Government for the official 
exhibit is 1,500,000 dols.; of these 80,0007. are 
to be devoted to buildings, and the remainder dis- 
tributed in varying sums to the different depart- 
ments, which will have between them 200,000 square 
feet of floor space. This does not include the exhibit 
of the Navy Department, which will be contained 
in a full-sized reproduction of one of the latest 
American battle-ships. As will be seen from our 
illustrations the Government building will be a large 
and imposing structure, upon which, however, no 
money will be wasted in superfluous decoration; it will 
be rectangular in plan, 420 ft. long on the principal 
front facing the lake, and 320 ft. deep; in the centre 
will be an eight-sided dome, 120 ft. span, and around 
it will be grouped the spaces for eight Government 
Departments. The State nig oe mee will occupy a 
long gallery 40 ft. wide, leading from the main 
entrance to the dome, and the Department of Jus- 
tice is allotted a similar gallery on the other side. 
On the right hand of the main entrance is the 
Fisheries Section, 100 ft. wide by about 190 ft. long, 
and a similar space on the left hand will be divided 
between the Post Office and the Treasury Departments, 
In the centre will be the Smithsonian Institute and 
the Department of Agriculture, and at the back of the 
building similar spaces will be given to the Depart- 
ment of the Interior and the War Department; each 
of these sections will have a floor space of about 125 ft. 
by 175 ft. In addition to the foregoing it is intended 
that a separate building will be devoted to fish 
culture. 





STEAMER FOR THE CONGO. 

Messrs. Joun I. Toornycrort anp Co., Chiswick, 
have been intrusted by the Baptist Missionary Society 
with the order for a new steamer for mission work on the 
Congo. The vessel will be of the same type as the Peace, 
built for the Society by the same firm in 1882, and illus- 
trated in ENGINEERING May 18, 1883. This boat was 
recently forcibly requisitioned by the Congo Free State, 
being the only craft on the river which had a sufficiently 
light draught—1 ft.—for their purpose. To avvuid the 
possibility of being again deprived of the means of com- 
municating with outer stations, the Society decided to 
build another steamer, invited tenders, and after due 
consideration adopted the -.* of Messrs. Thornycroft’s 
twin-screw turbine system. 1e weight of machinery is 
very small as compared with paddle engines of the same 
power, an important consideration, in view of the cost of 
overland transport. The change of draught of water 
when light and laden makes the screw a more suitable 
propeller for a cargo-carrying vessel than side wheels, and 
with the machinery in the middle of the boat, the hull is 
less strained than when the boiler and engines are at the 
extremities, as in the case of a stern-wheeler. The navi- 
gator, from his position on the upper deck close to the 
wheel, can manipulate the steam valve and handle the 
reversing levers. The new vessel will be 84 ft. long and 
13 ft. beam, and will draw 2 ft. 2in. when laden with 
cargo. She is, therefore, considerably larger than the 
Peace, which was only designed to carry four persons, and 
the necessary fuel and stores. 

The new boat will have the Thornycroft water-tube 
boiler, a type which was originally adopted for the Peace 
on account of its portability, and which has given great 
satisfaction. It may be of interest to say that this boiler 
was completely put together by inission boys, and steam 
raised on the third day after the re-erection was com- 
menced. It worked for six years on the steamer and is 
now driving a sawmill at the station, and the testimony 
of Mr. Grenfell, the missionary who prepared the specifi- 
cation of the new vessel, and will superintend her con- 
struction, is that the steamer hands all wish it was on 
board the Peace again, instead of in the workshop, as 
the of vertical boiler which replaced it is already giving 
trouble. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Tron Market.—There was a better tone in 
the pig-iron market last Thursd:y. Firmness was the 
rule, and warrants, which appeared to be plentiful, were 
lent freely enough, yet the oversold party were not quite 
clear as to the meaning of the movement, and covered 
some stock. From the large withdrawals of warrants 
from the stores there seemed to besome indication that the 
spring trade was commencing. Scotch iron rose 2d. per 
ton and Cleveland iron 1d., while hematite was 4d. per ton 
cheaper. The closing settlement prices were—Scotch iron, 
47s. per ton; Cleveland, 42s.; hematite, 50s. 6d. The 
feeling in the market on ¥ 


the forenoon the only feature of interest in the market 
was the purchase of about 10,000 tons of Scotch iron by a 
prominent ‘‘ bear,” which he got quite readily. he 
price of Scotch iron touched 47s. 1d. per ton cash, and 
closed at 4d. less per ton sellers. There was practically 
no change in the price of Scotch warrants in the after- 


riday was still firmer. During | 1, 
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noon, yet a fairly good business was done in cash iron. 
The selling was done by one or two good firms. Notwith- 
standing the fact that the tone of the market was very firm 
on Monday forenoon, very little business was done. The 
evens of Scotch iron again improved to 47s. 1d. per ton ; 
ematite iron was also harder, owing tothe improved ship- 
ments from the West Cumberland ports. Cleveland iron 
was steady. Rumours of financial difficulties in London 
exerted a depressing effect on the market in the afternoon, 
when Scotch iron declined in price from 47s. 04d. to 46s. 94d. 
per ton, and Cleveland iron from 42s. to 41s. 9d. Hema- 
tite remained steady. A fair amonnt of business was 
done in Scotch warrants, and the “bears” covered up 
freely. The settlement prices at the close were—Scotch 
iron, 46s. 9d. per ton ; Cleveland, 41s. 9d. ; hematite iron, 
50s. 74d. per ton. Though there was but little business 
done on Tuesday forenoon, a slightly firmer tone prevailed 
in the iron market. Scotch iron touched 4ts. 104d. per 
ton, and the price of Cleveland ran up to 42s., while 
business in hematite iron was again done at 50s. 9d. per 
ton. The afternoon market was idle but steady, with no 
alteration in the price of Scotch iron. Cleveland lost 
1d., but hematite iron remained unchanged in price. The 
closing settlement prices were—Scotch iron, 46s. 104d. 
per ton; Cleveland, 42s. ; hematite iron, 50s. 9d. per 
ton. Business was again quiet this forenoon, but 
a very firm tone ruled towards the close, Scotch iron 
advancing in price to 47s. 14d. per ton. Scotch war- 
rants improved in the afternoon, but closed a little 
weaker. A fair amount of business was done. The 
following are the prices of several brands of makers’ 
iron: Coltness No. 1, 75s. per ton; Langloan, Shotts, 
and Calder, 72s. ; Carron, 68s. Including the three fur- 
naces at Wishaw, and other three at Carron, there are 
now fourteen furnaces in blast—two of them making 
hematite iron, three making basic metal, and the remain- 
ing nine making ordinary iron. Last week’s shipments of 
pig iron from all Scotch ports amounted to 5538 tons, as 
compared with 6497 tons in the corresponding week of 
last year. They included 250 tons for Australia, 105 tons 
for France, 515 tons for Italy, 680 tons for Russia, 160 tons 
for Holland, 711 tons for Belgium, smaller quantities for 
other countries, and 2736 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s — warrant stores 
stood at 549,644 tons yesterday afternoon, as against 
554,033 tons yesterday week, thus showing for the week 
a decrease amounting to 4389 tons. Up till the end of 
last week the imports of Cleveland pig iron at Grange- 
mouth for the year 1891 amounted to 47,264 tons, as com- 
red with 29,134 tons in the corresponding portion of 
ast year. 


New Shipbuilding Contracts.—It is said that the Fair- 
field Shipbuilding and Engineering Company have under- 
taken to build for the Isle of Man Steam Packet Com- 
pany anew twin-screw steamer, which is to have triple- 
expansion engines to be certified for about 1000 passengers. 
Messrs. Blackwood and Gordon, Port-Glasgow, have con- 
tracted to build and engine a twin-screw steamer of 1400 
tons burden, for passenger and merchandise service in 
foreign waters. She is to be fitted with two sets of twin- 
screw triple-expansion engines of sufficient power to 
insure a fair rate of speed in regular service abroad. 
essrs. Scott and Co., Greenock, have contracted to 
build three new steamers, one of them being a twin-screw 
steamer of 1400 tons for the China coasting trade. The 
others, which will be smaller, are for South erica. 


Two New Cunard Steamers.—It is reported this week 
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steamers for their New York trade, of greater dimen- 
sions than those of any steamer afloat or building. They 
are to have a guaranteed speed of 21 knots per hour. The 
Fairfield Company, Messrs. J. and G. Thomson, Clyde- 
bank ; the Naval Construction Company, Barrow; and 
Messrs. Harland and Wolff, Belfast, are the only firms 
that have been asked to offer for the new steamers. 


Marine Engineering Contracts.—Messrs. Rankin and 
Blackmore, Greenock, have contracted to supply the 
Brilliant Star—one of the largest of the Liverpool steam 
tugs—with two new boilers, and also fit her with surface 
condensers. The same firm have contracted to convert 
the engines of the steamer Osprey—belonging to the 
Glasgow and Greenock Shipping Company—to the com- 
pound disconnecting principle (Rankin’s patent), the 
same as has been fitted into some of the large twin-screw 
tugs plying on the Clyde. The Osprey will, at the same 
time, receive an extensive overhaul, including an exten- 
sion of the hurricane deck and improved accommodation 
for passengers. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary general meeting of this institution was held 
last night, Mr. Eben. Kemp, president, in the chair. Four 
new ordinary members and six graduates were elected 
two of the former being Lloyd’s engineer-surveyors. Mr. 
John Laidlaw gave some additional details regarding 
‘*Centrifugal Action in Practical Work,” on which an 
interesting discussion took place, the speakers being Mr. 
Thom, Professor Barr, and Professor Jamieson. Mr. 
Henry A. Mavor, Mem. Inst. C.E.E., then read a valuable 
paper on “‘ The Development of Electrical Distribution,” 
in the course of which he mentioned many interesting facts 
having reference to electrical engineering practice, both 
in this country and in America, where he spent a 
long holiday last autumn. The paper was extensively 
illustrated by lantern projections on the screen. The dis- 
cussion on the paper was postponed till next meeting. A 

aper was down to be read on “The Purification and 

mprovement of the River Clyde,” by Mr. John Struthers, 
of London, but there was no time to take, and it was 
held as read, and ordered to be put in type for discussion 
at next meeting. 


_ Institution of Civil Engineers.—The Glasgow Associa- 
tion of the students of the above held their general 
meeting of this session in the Institution Rooms, Bath- 
street, on Monday evening—Mr. C. P. Hogg, M. Inst. 
C.E., president of the Association, in the chair. A 
paper on ‘‘ Rainfall in Loch Katrine District” was con- 
tributed by Mr. William M. Gale, Stud. Inst. C.E., in 
which he described the various rain gauges in common 
use, and particularly those used by the Glasgow Corpora- 
tion. The circumstances affecting the rainfall were care- 
fully examined, and some useful data regarding the rain- 
fall at the different stations within that district, taken 
over a series of years, greatly enhanced the value of the 
paper. 

Royal Scottish Society of Arts.—An ordinary meeting of 
this association was held in Edinburgh on Monday — 
Mr. R. K. Miller, vice-president, in the chair. r. 
William Allan Carter, C.K. (secretary), read a paper by 
Mr. William Fairley, C.E., on “The Kettering Sewage 
Purification Works.” Mr. Thomas Hume _ afterwards 
read a paper by himself on ‘‘ Domestic Hot-Water Appa- 
ratus,” in which he dealt with defects in certain systems 
and gave his own views in detail as to the best methods of 
heating houses and other places by means of hot water. 


Electric Light for Aberdcen.—In view of the possible in- 
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troduction of electric lighting by the Corporation of Aber- 
deen, Mr. Alexander Smith, manager of the Corporation 
Gas Works, has lately prepared a report on the cost of 
erecting an electric lighting station to supply the com- 

ulsory area, and the probable annual revenue that would 
= derived therefrom. The area in question compre- 
hends Union-street from the Town House westwards 
to Bridge-street, Market-street, between Union-street 
and Guild-street, and St. Nicholas-street. In these 
districts, consumers whose yearly amounts for gas are 
over 5/., consume 274 million cubic feet of gas per 
annum, and to replace this it is estimated that 
600,000 units of electricity would be required. On 
the assumption that one-fourth of these consumers would 
take the electric light in place of gas, 150,000 units of 
electricity must be generated yearly. He recommends 
that two machines equal to 1000 lights each be obtained, 
each dynamo being driven by a compound engine of 150 
horse-power. Mr. Smith gives a statement of the pro- 
bable cost of erecting the necessary buildings and laying 
down the plant, and of the estimated revenue and expen- 
diture. e outlay he puts at 21,300/., and the revenue 
annually at 5875/. With an annual estimated expendi- 
ture of 4556/., he brings out an annual estimated profit of 
13181. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Heavy Industries.—There is still an undercurrent 
of depression existing amongst all the heavy trades in 
this district, although oa may be looked upon as being 
in a very much more healthy condition than the heavy 
industries of other places. Itis generally considered that 
the depression will be only temporary, and with prospects 
of great railway developments the future looks more 
hopeful for this district. While some branches, 
notably railway material, continue to be very busy, there 
are other lines, steel castings in particular, which are very 
slack. Several heavy orders for springs for the Indian 
railways have been divided in this district, and some 
spring makers will be completely filled with work in this 
line for some months to come. The Atlas Works have 
just received notice that their application to the United 
States Government for the same formula which the 
English Board of Trade and Lloyd’s gave some time ago 
to their ‘‘ Purves” patent ribbed flues, has also been 
granted there. This completes the list of important 
surveys, which have all placed this flue at the head of the 
existing types for resistance to pressure with the smallest 
thickness. Prices remain as follows: Locomotive tyres, 
12/. to 13/. per ton ; carriage and wagon tyres, 10/. 10s. to 
10/. 12s. Gd. per ton; springs, 10J. B ton; and special 
steel billets, 5/. 17s. 6d. per ton. ematites are quoted 
at 3/., and common forge iron at 2/. 2s. 6d. 


The South Yorkshire Coal Trade.--The collieries in this 
district have not, as a whole, worked as well as they had 
done for some time previously, a lot of them having 
** played ” one or two days. ‘There has been considerably 
less doing in house coal, for all parts, it being quite evident 
that at present prices a rigid economy of consumption is 
being exercised, so that a few days of milder weather has an 
almost immediate effect yg thedemand. A fair tonnage 
has been forwarded to the London market, where the 
lessened demand has been felt with considerable effect. 
Prices are reported to be slightly lower for sales in bulk 
for distant markets, but locally there is no change. Best 
house coal is quoted to local merchants at 10s. 6d. to 
11s. 6d., and selected up to 12s. 6d. per ton at the pits; 
thin seam coals about 1s. per ton less than these 
prices. The demand for steam coal is very fair for the 
season. The Humber ports take a good average for the 
season, and the coastwise trade is po io developing. 
It is expected that with the return o milder weather, 
and the opening of the ports, a large trade will be done. 
Prices are not altered from late quotations, making from 
10s. to 10s. 3d. per ton. There is a steady demand for 
os coal, mostly on account of contracts. Where nuts 

ave to be bought in the open market they make good 
prices—up to 9s. 6d. and 10s. per ton. There is a greater 
demand for the lower qualities and smudge, which realise 
from 4s. per ton upwards. 


The New Midland Railway to Chapeltown.—Active 
operations in connection with the making of a new rail- 
way to Chapeltown and Thorncliffe have just started, and 
the work of construction is now premcing satisfactorily. 
Powers for the construction of this railway were obtained 
during last session. But since that time the promoters 
have proposed to deviate somewhat from their original 

lans, for which the sanction of Parliament is now 

ing asked. Heretofore the only railway accom- 
modation in the district has been that provided b 
the South Yorkshire branch of the Manchester, Shef- 
field, and Lincolnshire Railway. Considerable regret 
has been caused in the district by a report that the line 
will only be used for goods and mineral traffic, and that 
it will be a single railway. 


Brown, Bayley’s Stel Works, Limited, Sheffield.—The 
directors of this company report for the year ending the 
31st of December, 1890, a net profit of 34,9091. Notwith- 
standing some falling off in the condition of the general 
trade, which took place during the latter po of the year, 
owing chiefly to the well-known apprehended financia 
crisis in London, the works have n well employed 
during the whole of the period to which these accounts 
apply. Tne directors propose to appropriate the balance 
of the profit and loss account as follows: To the payment 
of a dividend of 20 per cent., which with the interim divi- 
dend of five already paid amounts to 25 per cent. for the 
year (25,000/.). To add to the reserve fund 10,000/., and 
to carry forward to the present year 26471. 7s. 3d. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has not been active, and 
prices have shown weakness. The best qualities have 
ranged from 14s. to 15s. per ton, while dry coal has made 
13s. 6d. to 13s. 9d. per ton. The demand for house coal 
has somewhat improved. No. 3 Rhondda has made 
13s. 9d. per ton. Patent fuel has been in moderate de- 
mand. Coke has ruled quiet, and it is expected to remain 
so until an improvement takes place in the iron and steel 
trades. Foundry qualities have been quoted at 21s. 6d. 

per ton, and furnace ditto at 19s. 6d. to 20s. per ton. 


The ‘‘ Pearl.” —An eight hours’ natural draught trial of 
the Pearl was carried out on Saturday with satisfactory 
results, under the superintendence of Mr. Bakewell, from 
the Admiralty; Messrs. Coope and Green, chief engi- 
neers ; and a representative of Messrs. Earle, by whom 
the vessel has been engined. The Pearl, which steamed 
easily and smoothly, averaged 18.43 knots by patent log 
during the run, a speed within half a knot of the 
results estimated for forced draught. The mean steam 
pressure was 149 lb., and the air pressure .34in. ; pressures 
In cylinder, high, 45.8 and 46; intermediate 23.8 and 25; 
low, 10.9 and 10.3. The horse-power developed was as 
follows: High, 798 and 780; intermediate, 903 and 985 ; 
low, 795 and 776. ‘The total—starboard, 2496; port, 2581 ; 
— total, 5077 horse-power. The vessel was drawing 

3 ft. 10 in. forward, and 15 ft. 11 in. aft. 


Gas and Coal.—The Barnstaple Gas Company has 
decided, owing to the rise in coal, to increase the 
rice of its gas, from 3s. 9d. to 4s. 3d. per 1000 cubic feet. 
he company’s dividend has sunk from 10 per cent. to 44 
per cent. per annum. 


Neath Harbour.—The time limited by the Standing 
Orders of the House of Lords for depositing petitions in 
opposition to this Bill having expired, and no petitions 
having been lodged against it, the Bill will be referred 
for formal proof of the preamble to Lord Morley, the 
Chairman of Committees, and will pass its remaining 
stages unopposed through the House of Lords. Under 
the Bill the Neath Harbour Commissioners will obtain 
an extension of time until July, 1894, for the completion 
of the works originally authorised in 1874; and power is 
also given to raise 125,000/. as a first charge on tle under- 
taking, in addition to and ranking with 125,000/. autho- 
rised in 1886, 

Dredging the Usk.—A special meeting of the Newport 
Harbour Commission has been held for the purpose o 
considering a report of the works committee as to the 
necessity of purchasing a dredger for the Usk. The 
meeting decided to adopt the recommendations of the 
committee, and acquire a dredger at a cost of 12,000I. 
Boe annual cost of the dredger is estimated at about 


The London and North-Western at Swansea.—It is 
understood that the London and North-Western Railway 
Company has made an important offer to the Swansea 
Harbour Trustees. The company some time ago took on 
lease half the land on the southern side of the South Dock 
basin, and erected large warehouse accommodation there. 
It is now stated that the company has offered to — 
20,000/. in replacing its present tips at the South Dock by 
modern appliances; but the directors stipulate at the 
same time that the trust shall deepen the entrance to the 
dock so as to make it more accessible to ships of fair 
tonnage. 

Cambrian Railway.—The report of the directors of the 
Cambrian Railway Company states that the net revenue 
of the company increased to the extent of 186/. in the 
second half of last year, as compared with the correspond- 
ing period of 1889. After providing for the full interest 
of 4 per cent. on the D debenture stock, there remains a 
surplus of 467/. 16s. 1d., which is carried forward to the 
current half-year under the scheme of arrangement. The 
report proceeds to state that, in consequence of the Board 
of Trade regulations, which the directors see no chance of 
getting modified, it will be necessary to cease the running 
of mixed goods and passenger trains, and this will, no 
doubt, result in at inconvenience to the public in 
many districts. the shareholders at their meeting will 
be asked to consider various bills now before Parliament 
for an extension of the Shropshire Railways to Llanfynog, 
and further powers in connection with an already autho- 
rised line between Shrewsbury and Llanymynech. 


Engineer Students—The Lords of the Admiralty have 
directed that in future the teaching staff at the Engineer 
Students’ Training School at Keyham is to have an 
assistant master and demonstrator at a salary of 250/. 

r annum, in lieu of the present one of 100/. per annum. 

he salary is to be without title to pension. 


Milford Docks.—The directors of the Milford Docks 
Company report that the dry dock is now completed, and 
that tenders have been obtained for the provision and 
erection of the necessary pumping machinery. The 
further observe, ‘‘ The Great Western Railway Company's 
new and mere capacious station at Milford, with increased 


siding accommodation, is now completed. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLEsBRoUGH, Wednesday. 
The Cleveland Ir.n Trade.—Yesterday there was a 
fairly good attendance on ’Change and the market was 
8 . Inquiries were numerous and some pretty large 
s of pig iron changed hands. Early in the day 
Ro. 3 g.m.b, Cleveland pig iron sold at 42s. for prompt 
f.o.b. Eel but on the arrival of encouraging news 
from other iron-producing centres sellers here were not 
long in advancing their quotation to 42s. 3d. for the 
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ruling quality. A few parcels changed hands at 42s. 14d. 
for immediate delivery of No. 3. There was a pretty 
= inquiry for forward delivery, but the amount of 

usiness done for delivery ahead was not e. 
Little if anything was done in Middlesbrough war- 
rants, there being no sellers. They opened nominally 
42s., and closed 41s. 11d. cash buyers. No 4 found 
iron was 41s. 3d., and grey forge was quoted 40s. 6d. 
Local hematite pig iron was very difficult to secure for 
pet delivery, but for forward mixed numbers could 

bought at 54s., though some firms asked rather more. 
To-day the market was steady and satisfactory. The 

meral quotation for prompt No. 3 was 42s. 3d., and 

iddlesbrough warrants were steady at 42s. cash buyers. 
Prospects generally are now regarded as encouraging. 
Shipments continue very heavy, stocks are expected to 
show a fair decrease at the end of the month, and alto- 
gether affairs are much brighter than they were a little 
while ago. 
_ Manufactured Iron and Steel.—These two important 
industries kee — but in some branches prices though 
not quotably higher than those reported last week are 
rather firmer. Common iron bars are 5l. 15s. ; iron ship- 
plates 5/. 12s. 6d.; iron ship angles 5/. 10s. ; steel ship- 
plates 6/.; and steel ship angles 6/. 5s., all less 24 per 
cent. discount for cash. Heavy sections of steel rails 
remain at 4/. 17s. 6d. at works. 

Engineering and Shipbuilding.—Engineers keep fairly 
busy, and shipbuilders are sta wel nn rg It is 
reported that one or two pretty good orders for vessels 
have recently been placed with northern firms. 


Cleveland Institution of Engineers.—On Monday a 
meeting of this Institution was held in the lecture hail of 
the Cleveland Lite and Philosophical Society, 
Middlesbrough, the president (Mr. C. J. Bagley) in the 
chair. Mr. William Hawdon, of Middlesbrough, read a 
paper entitled ‘‘ Notes on American Blast Furnace Prac- 
tice and a Comparison with the Work done in the Cleve- 
land District.” At the conclusion of his paper, he said 
that Nature seemed to have blessed the Americans and 
led or forced them on in their practice right through. She 
had provided a rich easily smelted ore, low in silica and 
very small indeed in mechanical condition, which requi 
a high pillar of blast to be successfully treated in the blast 
furnace. This led to rapid driving, which of itself also 
tended to low silicon in the pig. Low silicon in the pig 
compelled rapid — in the converters, otherwise the 
be sculled up for lack of heat. This rapid 
blowing, together with the high prices obtained fer the 
finished product, had introduced quick running in 
the mills, and Bg og running or large output could 
only be obtained by having the mills and machinery 
well built, mechanically true, and by replacing hand 
labour with mechanical contrivances whilst dealing with 
the ingots and blooms, &c., in front of the rolls. All this 
was done in the best laid-out works, and the result was 
enormous makes. Atthe same time, it must be remem- 
bered that the bulk of their output was rails, and these 
very much of one section and one length, with a pro- 
portion of shorts, so that the rolls ran on one section for 
weeks at a time without a change. Four saws cut the rails 
at one time, the whole being practically one continuous 
process. Mr. Gjers said that the Americans had shown 
enormous skill and energy in the management of their 
blast furnaces, but in no one point did he admit superior 
practice on their part. Indeed, he went further, and 
speaking from experience of over thirty-five years in their 
best practice they, in the Cleveland district, had always 
been ahead of the American, and he considered they 
were so yet. Mr. Howson agreed with the remarks of 
Mr. Gjers. 

The Ful Trade.—Fuel generally is steady. Now that 
so many of the Durham miners have returned to work 
there is not so much eagerness to do business in the coal 
trade. Prices keep firm. In consequence of the blowing 
out of one or two blast furnaces in the north for repairs, 
coke is not in such great demand as it has been of late, 
and quotations are rather easier. Good blast furnace 
coke can be bought at 15s. 6d. per ton delivered here. 





Tae Royat Commission on Lasour QuEstions.—Last 
week we referred: to the probability of the appointment 
of a Royal Commission on Labour. In the House of 
Commons on Tuesday the First Lord of the Treasury 
intimated that such a Commission was to be formed, the 
object being to institute an independent and careful 
inquiry into the causes of the differences between em- 
ployers and employed that produced such painful results 
during the past year, and also to inquire whether it is 
desirable or possible to initiate legislation with reference 
to these questions. It is believed that the Royal Com- 
mission will, by the terms of their reference, be precluded 
from considering such subjects as those dealt with in the 
Employers’ Liability Acts, the Factory Acts, and the 
Friendly Societies Acts. Full power will, it is antici- 
pated, be given to the Commissioners to call evidence on 
all matters likely to assist them in arriving at a conclu- 
sion as to the extent to which the State might legiti- 
mately interfere with the hours of labour, and also as to 
the best method of averting strikes ; but, inasmuch as it 
is ho; that the inquiry may be concluded this year, 
the feeling of the Government is said to be against 
making the reference too wide. In additiun to the two 
subjects mentioned, which will probably be the salient 
features of the inquiry, certain minor questions affecting 
the welfare of the working classes may be dealt with. 
The Commission is likely to be an unusually strong body, 
numerically s ing, and it is possible that the work 


may be expedited by the appointment of sub-commis- 
sions, each of which would conduct a branch of the 
inquiry. 
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THE NAVY ESTIMATES. 

Tue Navy Estimates have been issued so close 
upon our going to press that we have not had time 
to do more than glance through them, and we will 
therefore simply give a few of the leading features 
at present, deferring a more detailed notice until 
next week. The statement of the First Lord, 
which has become so welcome an accompaniment of 
the estimates since Lord George Hamilton took the 
reins—or rather the yoke lines—at Whitehall, was 
given to the public a few hours earlier than 
the formal estimates, but we prefer to deal with 
both documents at the same time. For the 
present financial year.(1890-91), the total estimates 
were 13,786,600/. ; for the next year, which begins 
in April, they will be somewhat more, viz., 
14,215,1007. ; an increase of 428,000/. The follow- 
ing are some of the chief items of gross estimates, 
including ‘‘ appropriations in aid,” wages of officers 
and men, 3,564,778l. ; victualling and clothing, 
1,475,052/.; shipbuilding vote: Section I., per- 
sonnel, 1,787,4701.; Section II., matériel, 2,077,600/. ; 
Section III., contract work, 1,300,400/.; naval 
armaments, 1,595,3101.; works and_ buildings, 
424,9001. ; Admiralty Office, 229,620/. The above 
are included in the effective services. The non- 
effective services, half-pay, pensions, &c., amount 
to 2,060,167/. The total number of officers, sea- 
men and marines, including coastguards, provided 
for, is 71,000. 

The increase of expenditure this coming year is, 
the First Lord explains, associated with an increase 
of duties on the part of the naval branch of Her 
Majesty’s service. The naval ordnance stores 
having been transferred from the War Office to 
the Admiralty, this entails a special expenditure 
of 78,0001., to meet which 70,500/., hitherto borne 
on Army estimates, has been transferred to Navy 
votes. On the other hand, an increased appro- 
priation is anticipated from the Indian Government 
in aid of naval funds for work done in Indian 
waters. The full subsidy payable under the Im- 
perial Defence Act by the Australian colonies will 
become due this financial year. Against this has 
to be put the cost of keeping in commission and 
reserve the seven ships constituting this special 
squadron, and the payment of an annuity for the 
redemption of the original cost of the construction 
and equipment of these vessels. The last instal- 
ment of this annuity will be paid on April 1, 1900. 
Including these various contributions and items, the 
net increase to Navy votes is reduced to 358,5001. 

At the close of the present financial year (1890- 
91) the only ship of the old programme (the cost of 
which is met by the annual estimates and not by 
the Naval Defence Act) that remains to be finished, 
so far as contract work is concerned, is the Blen- 
heim, which, however, will be handed over next 
August. Of the seventeen second-class cruisers 
building by contract, eight have been launched, and 
one, the Latona, has been delivered at Portsmouth, 
where she is now completing forsea. A number of 
the remaining vessels of this class are rapidly 
advancing, and will be speedily set afloat. It is 
anticipated that, with two exceptions, all of them 
will be delivered by the ensuing autumn, and the 


®! remaining two before April, 1892. The five first- 
1 | class cruisers building by contract are also making 


good progress, and will be launched during the 
year 1891-92. Three of the four first-class battle- 
ships wae | by contract are now considerably 
advanced. The fourth is in an earlier stage of con- 





struction. The whole of the contract programme of 
the Naval Defence Act has been thus placed, except 
six vessels of the torpedo gun type. They will 
shortly be put out tocontract. As they are of small 
dimensions, their construction and completion will 
not occupy more than eighteen months. The com- 
letion of the five cruisers and two torpedo gun 
ts (the Australian flotilla), building under the 
Imperial Defence Act of 1888, has been delayed by 
the conditions of the market, both as regards labour 
and materials, but the vessels will all be ready for 
commission within the financial year 1890-91. 

The First Lord in his statement gives a few 
details of the designs of second-class battle-ships. 
They are to be 360 ft. by 70 ft. and of 10,500 tons 
displacement. The speed, with forced draught, is 
to be 18 to 184 knots, a forecast which may be 
taken with a grain of salt, considering that on the 
opposite page we are informed that vessels are 
taken over without the forced draught contract trials 
being carried out. It may be, however, that 
further investigations may enable the Admiralty 
engineers to overcome the difficulties with regard 
to forced draught under which they have of late 
been labouring. 

After some further remarks upon new designs 
the report goes on to deal with dockyard-built 
ships. All the vessels commenced in the Royal 
dockyards before the year 1889-90 will be com- 
pleted next year, with the exception of the Blake, 
which will follow in 1891-92. The number of ships 
of all classes building, or to be built, in the dock- 
yards under the Naval Defence Act of 1889, by 
March 31, 1894, was thirty-eight, and they com- 

rise four first-class battle-ships, two second-class 

ttle-ships, four first-class cruisers, twelve second- 
class cruisers of the Apollo and Astre classes, four 
second-class cruisers of the Pandora class, and 
twelve torpedo gunboats. . Twenty-eight of these 
vessels are in hand, and are being advanced with 
great rapidity. Of the remaining ten, five second- 
class cruisers of the Apollo class will be com- 
menced during the financial year 1891-92, and 
five torpedo gunboats will be laid down in the 
radios year 1892-93. The first of the four first- 
class battle-ships, the Royal Sovereign, building at 
Portsmouth, was launched yesterday; the second, 
the Renown, building at Pembroke, will be launched 
in May next ; and the third, the Hood, at Chatham, 
will be ready for launching shortly. The Royal 
Sovereign was laid down in the month of Sep- 
tember, 1889, and the work upon her and the 
other vessels of her class has been performed with 
unprecedented quickness and economy. The two 
second-class battle-ships have just been commenced. 
The first of the four first-class cruisers, the Edgar, 
was launched at Devonport in November last ; the 
second, the Royal Arthur, was launched at Ports- 
mouth yesterday ; and the third, the Hawke, is 
nearly ready for launching at Chatham. One of 
the second-class cruisers was launched last August, 
and the second was launched on February 10. 
Three of the second-class cruisers of the Pandora 
class are already afloat. Two of the torpedo gun- 
boats, the Gossamer and Gleaner, have been 
launched, and are nearly complete. 

The report also refers to the questions of machi- 
nery wok steam trials, and the working of the 
Naval Defence Act. The naval ordnance question 
is also dealt with. Matters relating to personal 
and general administration are also noticed at some 
length; but these matters we must leave for a 
future notice. 








TRIAL OF A 66-TON CANET GUN. 

A wriTER in the Times recently said : ‘‘ We are 
informed that the Sans Pareil 110-gun has been 
very recently tried at Shoeburyness. The gun, it 
is stated, was fired at a target, with the result that 
the projectile fell short and was also deflected con- 
dices to the right. The official excuse is that 
the sighting of the gun had not been properly 
adjusted. At all events the gun was not fired 
again, as originally intended, when Lord George 
Hamilton and a party of distinguished officers were 
present the next day at experiments with the 
Zalinski gun. Is it possible that the sighting re- 
quires readjustment after every single round fired ? 
Perhaps Lord George Hamilton may deem it de- 
sirable to explain this remarkable performance of 
the gun.” To this we may add that while it is quite 
possible the sights had not been properly adjusted, it 
is also quite certain that the bore of the gun drooped 
after firing, and not only drooped, but was laterally 
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OFFICIAL Firtmnc TRIALS OF A 12.6-IN. Caner GUN CARRIED OUT IN JANUARY AND FEBRUARY, 1891. 


GuN 


























ba eg ot | —— e | br og Intense Velocity.| Pressure. ent oa | REMARKS. 
kilos, Ib. | kilos. Ib. | metres. feet | kis. per tonsper| cm. | in. 
sq.cm. sq. ft. ” 
346 762.8 | P.B.S. = 119.90 264.3 506 | 1660 670 4.25 te Wat 8 Ist trial, January 22. 
| (1899. | 

346 «| 762.8 | Ditto 139.45 | 307.4 547 1795 | 888 5.64 a oe Ditto 

348 «| (767.2 Ditto 160.05 | 352.8 599 | 1965 | 1379 8.75 yo? Flings Ditto 

345.5 | 761.7 | Ditto 159.00 350.5 596 1955 | 1410 8.95 ne ae Ditto 

448 | 987.7 | Ditto 159.45 351.5 546 | 1791 | 1500 | 9.52 | 77.4 30.47 | 2ndtrial, January 23. 
448 | 987.7 | Ditto 179.70 | 396.1 575 1886 | 1559 9.90 | 838 33.00 Ditto 

ais | 987.7 | Ditto 199.30 439.4 613 | 2011 | 2089 13.26 | 92.5 36.41 Ditto 

452 | 996.5 | Ditto 200.70 462.3 635 2083 | 2205 14.00 | 97.7 33.46 _Ditto 

455 1003.1 | Ditto 224.20 494.2 655 | 2149 | 2292 14.55 | 102.4 40.32 | 3rd trial, January 24. 
447 | 985.5 Ditto 240.00 | 529.1 | 679 2228 | 2575 16.35 | 108.3 42.64 Ditto 

350 | 771.6 BN. 100 220.5 | 518.7 | 1702 | 758 4.81 Re .. | ath trial, January 27. 
451.5 | 995.3 | Ditto 110 242.5 552.8 | 1813 | 1221 7.15 78.9 31.08 Ditto 

417 | 985.5 | Ditto 120 264.5 592.6 | 1944 | 1408 8.94 | 87.9 S461 | Ditto 

452 996.5 | Ditto 130 286.6 | 658.3 | 2160 | 1962 12.45 | 103.2 40.63 | Ditto 

451.5 | 995.3 | Ditto 135 297.6 | 701.7 | 2302 | 2392 15.19 | 113.9 | 44.85 | 5th trial, January 28. 
448.5 | 988.7 | Ditto 138 | 304.2 | 696.7 | 2286 | 2140 | 13,59 | 112.7 44.37 Ditto 

469 | 1034.0 P.B.S. 245 | 640.1 | 689.6 | 2262 | 2439 | 15.49 | 114.7 | 45.16 Ditto 

448.5 | 988.7 | Ditto 255 562.2 | 703.6 | 2308 | 2069 16.95 | 114.5 45,08 | Ditto 

449 © 989.9 BN. Gubsample 108 | 998.1 | es | go7s | 1055 10.51 | 98.9 (38.15 | th trial, January 30. 
450.5 | 993.1 P.B.S. 240.30 | 529.7 | 676 | @218 | 2389 15.17 | 107.5 | 42.33 | 7th trial, February 2. 








~ Note.—These trials were not carried out by the constructors of the gun, but by the representatives of the Japanese 


Government and by French officials. 


deflected. Considering the unsatisfactory condition 
of our heavy ordnance, and the almost invariably 
alarming results that follow whenever those in 
authority muster suflicient courage to fire one of 
our 110-ton guns (we believe we are correct in 
stating that not one of these guns has ever yet 
been fired with its full powder charge and maxi- 
mum we'ght of projectile), it is interesting to 
notice what is being done in France at the present 
time with heavy guns, not so large certainly as 
those which are occasioning so much embarrass- 
ment here, both to their designers and to those 
entrusted with the responsibility of firing them, 
but of a calibre probably the largest that will ever 
be used successfully in war, and which certainly 
leave little to be desired so far as perfection of 
material and construction are concerned. 

It may be remembered that some time, since the 
Japanese Government ordered the construction of 
several ships of war, especially intended for coast 
defence. Of these, some have been built in Europe 
and the remainder in Japan. The efficient arma- 
ment of these ships was a subject that naturally de- 
manded the best attention of the advisers to the 
Japanese Government, and it was finally deter- 
mined that the best, though not the heaviest, 
ordnance that could be obtained, should be pur- 
chased. When this important order was placed on 
the market very keen competition ensued between 
the responsible manufacturers of ordnance in 
Europe; the contract was finally obtained by 
the Forges et Chantiers de la Mediterranée, 
and was forthwith set in hand at their Havre gun 
factory. The calibre decided on was 32 centi- 
metres (12.6 in.), the weight was 66 tons, 
and the total length of the gun is 40 calibres. 
We published some time since a section of these 
guns (see the two-page engraving in ENGINEER- 
ING, vol. xlix , page 586); more recently we pub- 
lished an engraving of the finished gun mounted 
on its carriage, which was also made by the Forges 
et Chantiers, and is, for each gun, on the Canet 
system. The testing of one of these guns took 
place a few weeks since in the company’s Polygon 
at Hoc, and the trial naturally attracted con- 
siderable interest. The above Table gives full 
particulars of this trial, and shows that the 
results obtained surpass what was anticipated, 
yxrobably even by the manufacturers themselves. 
‘he weight of the projectiles fired varied from 
346 kilos. to 469 kilos. (762.8 lb. to 1034 lb.), 
and the weight of the powder charge from 
220.5 lb. to 562.2 lb. With the heaviest charge 
an initial velocity of 703 metres (2308 ft.) was 
imparted to the projectile, representing a striking 
energy at the muzzle of 11,300 metric tons. This re- 
presents a penetrating power of the projectile equal 
to overcoming the resistance offered by a wrought- 
iron armour-plate 45.16 in. thick, and established the 
reputation of these guns as the most powerful which 
have yet been manufactured in France, and probably 
inthe world, The 42-centimetre (16.54-in.) gun in 





the French Navy has only a penetrating energy at the 
muzzle equal to an iron armour-plate 37.79 in. in 
thickness. At a range of 2000 yards the Canet gun, 
the trial of which we are describing, would pierce 
an armour-plate 37.79 in. in thickness, while the 
42-centimetre French naval gun would penetrate to 
a depth of 30.71 in. only, at a similar range, assum- 
ing that it would be able to withstand successfully 
the heavy strains set up by the explosion of the 
large powder charge required. The new 66-ton 
Canet gun was proved on the same occasion to have 
a maximum range of 21 kilometres (over 13 miles), 
that is to say, that if it were discharged at 
Versailles the projectile would drop in the heart 
of Paris. As will be seen from the Table, the 
official test of the gun tried recently, and which 
is the first of the whole number that will ulti- 
mately constitute the armament of the Japanese 
coastguards, consisted of twenty rounds fired 
with varying charges and under different con- 
ditions. One interesting feature connected with 
these tests, was the great facility with which the 
breech mechanism was operated, all the numerous 
manceuvres required being easily performed by one 
man. The carriage upon which the gun was 
mounted was tested at the same time, and after 
the whole series of twenty rounds had been fired, 
a minute examination proved that it had in no 
way suffered from the heavy strains thrown 
upon it. 

The Forges et Chantiers de la Mediterranée are 
certainly to be congratulated upon the brilliant 
success they have achieved with this gun, and the 
Japanese Government may lay claim to the proud 
distinction of possessing what is probably the most 
powerful ordnance that has yet been constructed— 
that is to say in a practical sense of the word. The 
endurance of these guns is likely to be very con- 
siderable, probably greater even than that of the 
budget of the Japanese Admiralty, considering 
that the cost of firing each round will beat least 
4001. As this was the expense during the recent 
trials at Hoc it will be seen that efticiently testing 
a 66-ton gun is a costly matter, no less than 80001. 
having been fired away on that occasion. 





THE ELECTRIO TRANSMISSION OF 
POWER. 

Ir is an essential condition with most prime 
movers that they should run constantly at or about 
the same speed, whatever may be the variation in 
the load. As the work increases on a steam engine 
the governor admits more steam, and as the work 
diminishes the supply of steam is reduced. In an 
electric motor, however, the supply of current can- 
not be regulated by a device like a throttle valve, 
and uniformity of rotation has to be attained by 
other means. An investigation into conditions of 
electric motors favouring automatic regulation, 
formed the chief part of Mr. G. Kapp’s second 
Cantor lecture on ‘‘The Electric Transmission of 





Power,” delivered last Monday evening before the 
Society of Arts. 

Electric motors may run under either of two sets 
of conditions. When they receive their current 
from the mains of a supply company, which is the 
usual condition of small machines in towns, there is 
a constant pressure at the terminals. When a 
special generator is erected to supply current to a 
distant motor then there is constant or variable 
pressure with a variable power absorbed by the 
generator. If a series motor be employed with 
constant pressure at the terminals, then with light 
loads the speed will run up until the counter electro- 
motive force is nearly equal te that at the termi- 
nals, and the current is reduced to a small amount. 
The strength of the field will fall off as the 
speed is increased, since the same current circu- 
lates in it as in the armature. An increase of load will 
demand an increase of current both in the armature 
and field, but since the counter electromotive force 
in the armature depends both on the speed and the 
strength of the field, it follows that a large current 
means decrease of speed, or in other words, that the 
motor runs slower when fully loaded than when 
lightly loaded. 

A shunt motor does not suffer from the variation 
of current through its field coils. As long as the dif- 
ference of potential remains constant, the same 
current will always flow whatever may be the load 
on the armature. By varying the electromotive 
force by the insertion of resistances the speed can 
be altered acccordingly. To demonstrate this Mr. 
Kapp first ran a shunt-wound motor with a difference 
of potential at the terminals of 70 volts ; the speed 
was 358 revolutions per minute. He then raised 
the potential to 92.5 volts by taking out resistances, 
when the speed became 455 revolutions. The 
speeds were shown to be proportional to the elec- 
tromotive forces, within the limits of error of a 
platform experiment. This method of regulation 
is, however, wasteful, since the resistance con- 
sumes energy without giving any useful return. 
Further, if the loads be very heavy, the armature 
exercises a demagnetising effect on the field mag- 
nets, and the field no longer remains constant. 
Another method of varying the speed of a shunt 
motor is by varying the strength of the field. If the 
field be strong a moderate speed gives a high counter 
electromotive force, while, on the contrary, with a 
weak field the armature must run fast before 
the electromotive force nearly balances that in the 
mains. Mr. Kapp had devised a very striking 
method of illustrating this to his audience. A 
motor, supplied with current from a source outside 
the hall, drove a dynamo, in the circuit of which 
was an arc lamp. It was easy to see from the light 
given off how the speed of the dynamo was altered 
by modification in the field of the motor. At 
starting, the lamp just maintained its arc and 
nothing more, but when resistance was added to 
the magnet circuit of the motor, a long arc was 
drawn and abundant light given off, thus showing 
that both increased speed and power were obtained. 
The conditions of the experiment corresponded toa 
case where the speed is not required to be uniform 
but to be capable of easy regulation. For a constant 
speed under varying loads a shunt motor regulates 
automatically. This was shown by experiments pub- 
lished by Mr. Mordey in the Philosophical Magazine 
for January, 1890. With a supply at 140 volts 

ressure, and a load varying between 1.8 and 16.3 

orse-power, the difference of speed was only 3 per 
cent. The condition requisite for good regulation 
is that the loss of voltage in the armature, due to 
the resistance, must balance the armature reaction 
on the fields. That is, that the demagnetising 
effect of the armature on the field, which would 
give rise to an increased speed of rotation, must be 
met by a loss of electromotive force in the arma- 
ture itself, the field strength and the electromotive 
force increasing and decreasing together. If the 
motor be compound wound, the effect of the series 
coils is to weaken the field, or to assist the armature 
reaction. Experiment showed that the motor in 
the lecture room ran about 8 per cent. faster loaded 
than when light; the armature resistance and re- 
action did not exactly balance each other. 

When the current is not taken from general 
supply mains, but from a special generator, it is 
possible to use series, compound or shunt motors. 
If both generator and motor be series wound it is 
possible to design them to give constant speed at 
all loads. When the current driving a motor is 
derived from a series-wound dynamo, neither the 
current nor the electromotive force is constant. 
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But if the motor be series-wound also, the two 
machines will correct each other, and the motor 
will run at a certain speed under a varying load if 
the generator be driven at a constant speed, pro- 
vided the two machines be designed for the pur- 
pose. This end is attained when the electromo- 
tive force of the motor, under all currents, is 
less than the electromotive force of the generator, 
by the amount of pressure lost in overcoming 
the combined resistances of the dynamo, motor, 
and line. Then under any current, that is under 
any load, the counter electromotive force of the 
motor, at the given speed, equals the electromotive 
force of the generator, less that expended in over- 
coming the resistances. Asa matter of practice, 
it is possible to render a series motor, driven by a 
series generator, self-regulating over a considerable 
range of load. Additional accuracy of regulation 
can be obtained by the use of a large non-inductive 
hunt across the field coils. This shunt increases 
the rapidity with which one machine corresponds 
to the other. If the load on the motor be sud- 
denly diminished the current will be as suddenly 
checked. The shunt acts as a kind of electro- 
magnetic damper or dashpot, and prevents the 
surging due to the slowness of the field magnets in 
adjusting themselves to changes of current. 





THE NEW WARSHIPS. 

Tue two warships which were yesterday floated 
at Portsmouth are in themselves vessels of remark- 
able interest apart from the fact that Her Majesty 
the Queen presided upon the occasion. It is now, 
we believe, thirty-two years since the Queen 
attended at the launch of one of her ships. This 
was the Victoria, the last of the wooden three- 
deckers ; but on that occasion the ceremony of 
naming the ship was done by the Princess Royal. 
The Army and Navy Gazette states that the only 
vessels for which the christening ceremony was 
actually performed by the Queen appear to have 
been the Prince Albert and the Marlborough. 
In 1854 Her Majesty was present at the launch 
of the Trafalgar, but Lady Bridport, a niece of 
Nelson, being also there, the Queen very grace- 
fully commanded that lady to perform the cere- 
mony. The bottle of wine used came from Nelson’s 
cellar in the Victory. 

We do not propose in this article to deal with 
yesterday’s ceremony, but will confine ourselves 
to some remarks on the ships from a professional 
point of view. 

The Royal Sovereign and the Royal Arthur are 
two of the seventy additional vessels which were 
provided for by the Naval Defence Act of 1889, 
the whole of which, it will be remembered, are to 
be completed before the end of the financial year 
1893-94. There were in the list eight first-class 
battle-ships, two of the second-class, nine first- 
class protected cruisers, thirty-three second-class 
protected cruisers, and eighteen gunboats. It was 
decided to construct thirty-two out of the total 
number of ships in private yards, and thirty-eight 
in the Royal dockyards. All these ships have been 
designed by our present accomplished Director of 
Naval Construction, Mr. W. H. White, whose 
ofticial designation, by the way, has not acquired 
dignity through the additional title of Assistant- 
Controller. 

We will deal with the Royal Sovereign first, as 
being the most important of the two vessels, and it 
will be as well if we give concisely the leading par- 
ticulars of the ship; these will be found in 
Table I. (see pige 253). We also give in this Table, 
for the sake of comparison, corresponding details 
for characteristic ships. For the details we are 
chiefly indebted to Mr. White’s papers, contributed 
to the Proceedings of the Institution of Civil Engi- 
neers* and the Institution of Naval Architects. 
The illustrations, Figs. 1, 2, 3, and 4, show the dis- 
position of armour and the position of the chief guns. 

The Royal Sovereign is not only the first of a new 
type of ship, but she is one of a class upon the design 
of which an unusual course of procedure was taken. 
On the occasion of the annual inspection of Devon- 
port Dockyard a special meeting of the Board of 
Admiralty was held for the purpose of discussing 
the chief features to be embodied in the designs of 
first-class battle-ships which were then proposed 
to be laid down in the following year. The mem- 
bers of the Board had placed before them the par- 
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ticulars of the most recent ships of the class up to 
then designed, either in England or abroad ; and 
these features were all fully considered in detail. 
The relative values of such qualities as speed, coal 
endurance, freeboard, principal and secondary 
armament, were all thrashed out, and the con- 
clusion was arrived at that the following prin- 
ciples should be complied with in disposing the 
armament. 1. That there should be four heavy 
guns placed in two protected stations situated 
at a considerable distance apart, each pair of guns 
having a training arc of about 260 deg., equally 
divided on each side of the line of keel. All four 
of these guns to be available on each broadside. 
2. That the greater portion of the auxiliary, or 
secondary armament, should be placed in a long 
central battery situated between the two heavy gun 
stations, and so disposed that there should be prac- 
tically no interference with the fire of any one gun 
by that of any other. 3. That in view of the 
development of high explosives it was desirable to 
secure the widest possible distribution of the guns 
in the auxiliary armament ; and that it was prefer- 
able to mount the auxiliary armament on two decks, 
one of them being the spar deck, rather than to 
carry the guns chiefly between decks. 

At the time the above-named meeting was held 
the Resistance experiments as to the effect of gun- 
fire of various descriptions upon armour had not 
been completed. The question as to what would 
be the best means of protecting guns and guns’ 
crews in the auxiliary armament was therefore left 
open for the time ; these details to be filled in at a 
later date. Since then the arrangements in this 
direction have been completed, but the Board of 
Admiralty has decided that it would not be to the 
public interest that they should be made generally 
known. 

The placing of the principal armament in two 
protected stations a considerable distance apart, as 
compared to the plan of carrying the heavy guns in 
positions where their comparative concentration 
would enable a reduced area of protective armour 
to suffice, was debated at considerable length. The 
system pursued in so many foreign vessels of placing 
single heavy guns in isolated protected positions 
some distance apart, was discussed ; our own War- 
spite design, in which four 22-ton guns are mounted 
singly in barbettes on the upper deck, being taken 
as anexample. The great point against this plan 
is that there must be considerable interference 
with the efficiency and power of independent 
action of the auxiliary armament. To protect 
these independent positions necessarily requires a 
greater weight of armour than when the positions 
are fewer, and the guns are mounted in pairs. 
On the other hand, the greater concentration, or 
drawing together, of the heavy gun positions (as in 
the case of the Inflexible, Figs. 5, 6, and 7, where 
the turrets are placed en échelon above a central 
citadel, as in the big Italian warships such as the 
Italia, Figs. 8, 9, and 10) was considered to offer too 
much risk of the whole principal armament being 
put out of action by the explosion of a single heavy 
shell within or under the armoured inclosure ; the 
latter circumstance is more particularly to be feared 
in the case of the Italian design, where an entirely 
unprotected structure, above the water line, sup- 
ports the heavy gun. 

The general principles laid by this Board meet- 
ing were in the main confirmed by a subsequent 
meeting which took place in November of the same 
year (1888) at the Admiralty. There were present 
at this meeting Lord George Hamilton, the First 
Lord, Admiral Sir Arthur Hood, Vice-Admiral Sir 
A. H. Hoskins, Rear-Admiral J. O. Hopkins, the 
Controller of the Navy, Rear-Admiral C. 
Hotham, Mr. A. B. Forwood, Admiral Sir William 
Dowell, Admiral Sir R. Vesey Hamilton, Vice- 
Admiral Sir F. Richards, Vice-Admiral J. K. E. 
Baird, Captain Lord Walter Kerr, the Director of 
Naval Ordnance, and the Director of Naval Con- 
struction. Rear-Admiral Sir George Tryon was 
also invited to attend, but was unable to attend. He 
had, however, taken steps to have his views put 
before the meeting. 

It will be seen from this list that the new designs 
were not to fail for want of sufficient naval talent 
being brought to bear on their consideration. The 
First Lord explained that it was his desire to 
obtain the opinions of representative naval officers, 
and in order to more fully arrive at this end, and 
to facilitate discussion, particulars of what had 
been provisionally determined had been previously 
given to those present. It may be, we believe, 





accepted that gay the meeting was fairly 
unanimous in approval of the design ultimately 
settled, although doubtless there were many points 
of detail upon which individual members held some- 
what diverse opinions. The outcome of this most 
satisfactory manner of settling the design of an 
important war vessel is to be seen in the ship 
floated yesterday, of which the leading details are 
given in Table I. 

There are a few further points that were discussed 
at the last-named meeting, to which it will be 
instructive to refer before we proceed further. 
The factor of speed was debated, the question put 
being whether 15 knots for continuous steaming 
with natural draught under favourable circum- 
stances, and 17 knots with forced draught, was 
sufficiently fast for vessels of this class. The 
general opinion was that these speeds were sufii- 
cient in view of the considerable increase in size 
and cost involved in obtaining higher speeds. It 
was considered that it would be preferable—cost 
being the ruling factor—io have a larger number of 
vessels possessing the speeds named, than fewer 
vessels at higher speed. Our readers will doubt- 
less compare this very unambitious desire in 
the matter of speed to that obtained by the Italia 
and her sister ship the Lepanto. The latter steamed 
18.38 knots per hour on an 80-mile run, and this 
not at full power. Of course the Italian ship, with- 
out any armour-plating whatever on her side, should 
not be compared with the heavily armoured Royal 
Sovereign ; but the comparison serves to show the 
different value given to various qualities by different 
authorities, although recent advances in the con- 
struction of explosive projectiles have apparently 
served to modify these views. It should be borne 
in mind that although the Italia carries no side 
armour, the weight, 3012 tons, is devoted to the in- 
ternal armour protection; the Royal Sovereign’stotal 
weight of armour being 4550 tons. On the other 
hand, the Italia’s machinery, designed to indicate 
18,000 horse-power with natural draught, has an 
estimated total weight of 2200 tons. The Royal 
Sovereign’s machinery of 9000 indicated horse- 
power with natural draught may be taken as 
exactly half this figure, viz, 1100 tons. This gives 
the same ratio of weight to power for both ships, 
but we have no doubt that if the figures relating to 
propelling machinery alone were taken, that the 
newer engines of the British ship would show to 
greater advantage, as, indeed, they should, con- 
sidering the advances that have been made in this 
direction of late. Doubtless the Royal Sovereign 
has more auxiliary machinery than there is in the 
Italia. Again, the former ship has been designed 
to be run, if necessary, with forced draught, and 
there may be points as to funnel dimensions and 
areas of passages that would have to be taken into 
consideration before a fair balance could be struck 
between the two. 

To return, however, to the Board meeting of 
November, 1888, the question of disposition of 
armament was again gone into at some fength, but 
the final conclusions did not differ from those 
already reached, as may be judged by the design 
finally adopted. In discussing the knotty problem 
of the distribution of the disposable weight of 
armour, the question of continuous belt as against 
unarmoured ends was once more to the fore. The 
opinion of this exceptionally strong committee on 
this much-vexed point, is worth recording in sub- 
stance. It was generally agreed that when the belt 
was carried over such a large portion of the length 
of the ship as in the designs put forward, so that the 
spaces above the protective deck, before and abaft 
the belt, were of small capacity, and the entry of 


F. | water to them would produce only small sinkage and 


very slight change of trim, then it was preferable to 
dispose the weight available for water-line protection 
in the form of thicker armour on a belt not carried 
tothe ends. The question of fitting thin armour 
over the bow from the protective deck upwards 
was also discussed in its relation to the prevention 
of the riddling of the ends by the fire of light guns, 
an event which might admit sufficient water for- 
ward and prevent the vessel being driven hard in a 
seaway. The Committee agreed that if armour 
were fitted in this way it should be carried toa 
considerable height above the normal water line, 
thus involving a considerable additional weight. 
It was the opinion of nearly all who took part in 
the discussion that it was preferable, if any weight 
were disposable for increasing the thickness of the 
armour, to utilise it for increasing the thickness of 
the broadside from the belt up to the main deck, 
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rather than to dispose of it in the form of protec- 
tion to the unarmoured bow. 

It will be interesting if we give here, in illustra- 
tion of this subject, the reproduction of a diagram 
(see Fig. 11) used by Mr. W. E. Smith in one of his 
lectures as instructor of naval architecture at the 
Royal Naval College, Greenwich. The ship is one 
of the Admiral] class, the Camperdown, and the 
wave profile is that actually observed during the 
trials of a sister ship, the Collingwood. It will be 
understood, of course, that the continuous belt is 
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The questions of barbettes as compared to turrets | being 16 in. thick, and in the bottom tier, where 
was also discussed, and the general opinion was in |the armour of the central battery supports the 
favour of the former, chiefly on account of the | barbette, the thickness is 11 in. A glance at Figs. 
higher position of the guns and the greater free- |1, 2, and 3 will explain the reason of this mode 
board, giving better seagoing qualities, which of construction. The weight of armour for one 
could be secured. The result of this conclusion , barbette, without backing, is 643 tons. The armour 
was that it was determined that seven of the eight for the Royal Sovereign is on the Wilson principle, 
first-class ships should be on the barbette prin- and is made by the eminent Sheffield firm of 
ciple, the eighth being fitted with turrets at the Cammell and Co. ' 
request of Sir Arthur Hood. |_ We will now turn to the machinery of the 

The gun finally selected was the 67-ton gun. Royal Sovereign, the contractors for which are 
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UAMPERDOWN BELTED, 
Showing Wave in relation to top of Belt. 
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purely imaginary, the Admirals having no side pro- 
tection at the ends. 
unstable a factor to calculate upon, the actual water 


line of a high-powered ship, proceeding at speed, | 


may be ; even putting on one side rolling or pitch- 
ing and scending due to the motion of the sea. It 
will be observed that had the light plating of the 
bows been adopted, as suggested, it would pass 
a good part of its time under water if the ship 
were engaged in an action where high speed would 
be required. The illustration well emphasises Mr. 
W. i. White’s remark at a recent meeting of the 
Institution of Naval Architects, that there is no 
special magic in protecting that strip of the vessel’s 
side which forms the water line when she is at rest 
in smooth water. 


From this it will be seen how | 


'There was a pretty general consensus of opinion | Humphrys, Tennant, and Co. The details we are 
that a 50-ton 12-in. gun of modern design would be | enabled to quote refer, generally, to the machinery 
more desirable ; but because guns of 75 tons were | for the four ships Royal Sovereign, Hood, Repulse, 
carried in some foreign ships, and also because the | and Renown. As the engines are not yet complete 
67-ton gun existed as a type, and had been proved | it will be understood that the details given are to 
a success, t was finally determined to adhere to a| some small extent provisional ; probably, however, 
principal armament of that nature. there will be little, if any, variation from the parti- 

The illustrations, Figs. 12 and 13, are taken culars here laid down, and which we gather from 
from a sketch of the armour plates of the Royal | various sources. Each of the twin-screws will be 

‘Sovereign’s barbettes, made before they were | driven by a set of vertical triple-compound engines, 
delivered to the dockyard. In the broader part’ of the type which has, although but lately intro- 
of the pear-shaped structure, the plates are in duced, become well known to marine engineers 

one from top to bottom, the maximum height being|from the remarkable success which has been 

'17 ft., the thickness 17 in. There are fifteen of attained with them in the war vessels engined by 
|these full-length plates. In the after part the Messrs. Humphrys. The three c mag are in 

ry type are 


| plates are in two lengths, as shown, the top tier | line and the slide valves of the o: 











Fes, 27, 1891.] 





ENGINEERING. 


253 











TABLE I.—PARTICULARS OF BRITISH AND FOREIGN BATTLE-SHIPS. 



































. “ RoYat » . =< ** CAMPERDOWN”’ 
“ Hoop.” ; ~» | “TRAFALGAR. “ SULTAN, : 
SovEREIGN. “* DREAD- “ieee AND “‘ ANSON.” “* AMIRAL “ TpaLIA” AND 
— es : a” Poorer DvuPsRRE.” “* LRPANTO.” 
Turret Ship. | Barbette Ship. | As Designed. | As Designed. | As Completed. 
Date of design.. 1889, 1885. _ 1868 1872 | 1874 1888 1876 1877 
Name of designer Mr. W. H. White. Me. Bistes aa Sir Nathaniel Barnab 
& . W. H. q Mr. Morgan Reed nie maby =e French Italian 
Length .. ft. 380 0 345 0 325 0 | 320 0 320 0 330 0 $11 0 400 6 
Breadth.. .. Pe 75 0 73 0 59 0 H 63 10 75 0 68 6 66 11 72 9 
Draught (mean) i a 27 6 27 6 25 0 | 26 9 25 4 28 0 26 9 31 3] 
Displacement... . tons 14,150 12,000* £700 | 10,900 11,880 10,650 11,100 13,900 
Freeboard { forward ft.| i 3 19 6 ll 3 98 | 10 9 9 6 10 3 
i ae Bi 11 8 18 0 11 8 17 9 10 0 9 6 10 3 
LHP. { Natural draught 9,000 8,000 7200 8000 8000 ee 5,780 18,000 
Neural” ee mart | “ho 14.0 iio ids rg — 
atu .. Knots 16.0 \ \e . , ee 
Speed Forced 3} th tious 17.5 16.5 mi i Bs 16.8 14.2 13.0 
Coals caried at the designed load draught, tons 900 900 600 2200 1200 900 1650] 
Coal endurance at 10 knots.. es .. knots 5000 | 5000 a a | 5700 4200 6000 Not known accurately. 
| 8—18-ton M.L. | 
Main .. 4—67 ton B.L. | 4—67 ton B.L. |3—12}-ton ,, | 4—38-ton M.L. | 4—80-ton M.L. | 4—67-ton B.L. | 4—47-ton B.L. | 4—100-ton B.L. 
Armament 2—6}-ton ,, | 
> 10—6 in. QF. |10—6in. QF. | 8—Sin. BL. | 16 o4 prs | 6—6-in. B.L. | 
Auxiliary {Pm on log(SPms agftPre QF | Howitzers x 8—20-prs, | 19f SP OF | og Be |) sein. BLL, 
Weight of projectile (heaviest) b.| wit i 410 820 1700 1250” 926” | 2002 
i: OE ce tw + ow | 520t 70 130 450 630 268 661 
Total weight of armament .. - tons 1420 4100 1035 560 525 920 1070 | 
ba 7 ——. ot +8 Se. aa 480 500 | 135 22 + - 2 } 
eight of centre of metal of heavy guns above! | . 
designed water-line : 3a ae 17 0 23 0 15 0 13 6 15 6 13 6 19 9 
Length of belt. 6. 0.2 e 250 0 | 280 0 Whole length | Whole length 110 150 0 | 
Greatest thickness { -_ se ag aa = Se 7 . 3 3 3 | 7 | * ; 
Weight of horizontal armour deck, glacis| | 
plates, &c. .. me we i .. tons 1100 | 1040 680 970 1210 | 
Total weight of armour and backing, includ-| } 
ing protective deck re <e -. tons 4550 | 4400 1800 3690 3540 3130 | 
Total weight of all machinery, spare gear, water | 
a ae aa ay ee ng 1110 | 3012 2200 
' | 

















“A Displacement, when complete, will be 12,500 tons. +t Now 630. { Displacement, as completed, about 9300 tons, including 460 tons of ballast. § Figures above relate to armament actually 
carried. Lighter turret guns were originally proposed. || These are extreme draughts.’ 4] These are believed to represent the bunker capacity, and not the amounts carried on the draughts given. 


placed between and are worked by eccentrics in the |condenser. The high-pressure cylinder liner is of | packing and double glarids are used, the gland 


usual way. Although this plan may occupy more | forged steel,the intermediate and low-pressure being | nuts being fitted with worm gearing. 


The con- 


fore and aft space than is required by some modern | castiron. They are attached to the cy inder castings | necting-rods are of wrought steel; the length 


designs, the arrangement really gives a most con- 
venient and commodious engine-room, there being 
good gangways underneath between the cylinders. 


by flanges having an expansion joint at one end. 
The cylinder covers are of steel; and the slide 
faces are made of separate castings of close grained 





between centres being 8 ft. 4 in. The bear- 
ings are lined with white metal at the crank 
ends. The shafting will be hollow. The crank- 


The cylinders will be 40 in., 59in., and 88 in.|iron, the steam ports being stayed with steel | Shafts are of steel, each one being made in 


Fig. 4 
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respectively, and the length of stroke 4 ft. 3 in. 
The boiler pressure is 150 lb. per square inch. 
The maximum number of revolutions at full power 
and load draught will be 108. The cylinders are 
all to be jacketted, the boiler pressure being in 
the high-pressure jackets, and 100 1b. and 50 lb. 
in the intermediate and low-pressure jackets re- 
spectively; the space between the barrels and the 
jackets is lin, (The drains lead to the auxiliary 


screwed stays. The pistons are of steel and are 
| fitted with wide single packing rings ; those of the 
|high-pressure piston being of phosphor-bronze, 


whilst in the low and intermediate pressure, they are | 


of cast iron. They are pee out by tempered 
| steel springs, and the junk rings are of steel. The 
| piston-rods are of solid wrought steel with adjust- 
‘able guides. The stuffing-boxes are very deep, and 
/have gun-metal rings at their bottoms ; {metallic 
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three interchangeable parts. The diameter of the 
bearings is to be not less than 15% in. at any 
part. The aggregate length of the bearings in 
each set of engines is to be about 9ft. The dia- 
meter of the crankpins is to be not less than 
16} in. and their length about 18 in. The crank- 
shaft brasses are to be lined with white metal. 
The diameter of the shafting between crankshafts 
and stern tube shafts is not to be less than 14? in. 
outside, that of the stern shafts in the stern tubes not 
less than 153 in. outside, exclusive of the casing, and 
16 in. in diameter outside the ship. The hole in the 
hollowshafting is about 8 in. in diameter. The thrust 
block has in all 1500 square inches of surface on the 
collars for each set of engines. The thrust blocks are 
adjustable and arranged with a water service on the 
plan now usually adopted. A bearing is fitted as 
close as possible to each thrust block so that the 
collars may carry no weight. All plummer blocks 
are to be lined with white metal. The tubes through 
the stern as well as the bushes through the outer 
brackets are of gun-metal and are not less than 
1} in. thick at bearings, and the shafts within, are 
cased with gun-metal to prevent access of water to 
the shafts ; the casings being not less than 1} in. 
|in thickness at the bearings. Each stern tube is in 
|one length, The propellers are 17} ft. in diameter 
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and work outwards. The blades are attached to 
the boss so that the pitch may be varied as re- 
quired. The turning engines will be able to 
turn the main engines completely round in 
eight minutes with 100 lb. of steam without 
vacuum. Hand turning gear is also provided. 
The main condensers are of brass, and are to be 
easily accessible ; no iron being used for small 
internal fittings. Valves are fitted to clear each 
condenser when the engines are stopped, and 
suitable arrangements are made for silent blow 
off. A sea connection is fitted to be used 
when required. There will be an auxiliary con- 
denser in each engine-room, fitted with separate 
circulating pumping engines and air pumps for 
the auxiliary engines throughout the ship. The 
combined area of cooling surface of the two 
main condensers will be about 14,000 square feet ; 
and of the two auxiliary condensers not less than 
1800 square feet. The condenser tubes through- 
out will be of solid drawn brass, untinned, and 
having not less than 70 per cent. of copper and 
1 per cent. of tin, the remaining material to 
be zinc. The tubeplates will be Muntz metal. 
Cotton packing and screwed glands will be used. 
There will be two separate circulating pumping 
engines in each engine-room, each large enough 
for full power working. The main circulating 
engines exhaust into the main condenser and the 
auxiliary engine into the auxiliary condenser. 
Arrangements are made to draw from the bilge if 
required. At 300 revolutions per minute and 
100 lb. steam, without vacuum, each main circulat- 
ing pump must be capable of discharging 1100 
tons of water from the bilge per hour. Fresh 
water storage tanks of about 260 cubic feet total 
capacity will be built into the ship to take water 
from the fresh water condensers. There will also 
be reserve feed tanks in the double bottom. There 
will be two feed pumping engines of the ordinary 
Admiralty type fitted in each boiler compartment. 
Very complete arrangements are made so that the 
suction and delivery branches of these pumps may 
be interchangeable so that they can draw from any 
tank and deliver to any boiler, and also that steam 
for working them may be taken from the main or 
auxiliary boilers. There are also four steam pump- 
ing engines in each engine compartment for fire 
purposes, and pumping-out engine and_boiler- 
rooms, washing decks, &. There are pumping 
arrangements for proving boilers either by steam 
or hand. The fire main is also connected with all 
bilge pumping engines. There will be an engineer’s 
workshop on bvard containing two lathes, one drill- 
ing machine, one shaping machine, one punching 
and shearing machine, with vice benches, &c. The 
machine tools will be driven by a separate engine. 

The steering engines, air-compressing machinery, 
boat hoisting winches, ash hoists, steam ventilating 
fans, forced draught machinery, and other machi- 
nery of this nature, will, we believe, possess no fea- 
tures of especial novelty. There will be three 
engines with dynamos for electric light. Each 
dynamo will be capable of generating a steady cur- 
rent of 400 ampéres with an electromotive force of 
80 volts. The Admiralty authorities lay stress on 
the ability to run the dynamos without undue 
heating. At the end of a six hours’ trial, and one 
minute after stopping the machine, no accessible 
part of the armature or magnets must have a tem- 
perature more than 20 deg. Fahr. above the tem- 
"gpg of the atmospherein the room. There will 

» two sets of evaporators and distilling condensers, 
the two evaporators to be capable of generating 
400 gallons of fresh water per hour, to be taken to 
the auxiliary condenser for boiler make up or to the 
distilling condensers. The latter have a capacity 
of 200 gallons of pure aérated water per hour. 

The boilers are to be eight in number, and will 
contain 32 furnaces. The total area of tube sur- 
face will be not less than 17,000 square feet, and 
the firegrate area will be 700 square feet. The 
whole of the material, including tubes, will be 
steel. The tubes will be 24 in. in diameter and 
not less than 0.165 in. thick. They will be spaced 
not less than 1 in. apart. The height of the fun- 
nels above the furnace deadplate will be about 65 ft. 
The total weight of the machinery, including spare 
gear, shafting, propellers, water in boilers and con- 
densers, auxiliary engines and machinery, funnels, 
evaporators, &c., has been estimated at about 1100 
tons, of which the boilers would supply rather 
more than half. In considering these figures— 
which, however, we do not give as being more than 
an approximate estimate—it should be remembered 





what a vast deal of machinery, besides that apper- 
taining to the propelling engines, enters into the 
design of a modern war vessel. 

(To be continued.) 


THE ORDNANCE SURVEY. 

Sir CuHartes Wiison read an interesting paper 
on ‘* The Methods and Processes of the Ordnance 
Survey,” at the rooms of the Society of Arts on 
Wednesday, the 18th inst. As regards the prepa- 
ration of the maps, the subject has already been 
treated very completely in our forty-fifth volume, 
but some other points were trought out in Sir 
Charles Wilson’s paper, which it may be of interest 
to deal with now. The survey was started just a 
century ago for military purposes, from which 
doubtless it got its name, and has proceeded with 
but few interruptions ever since. As far as Great 
Britain is concerned, however, there was a break 
in the continuity of the work between the years 
1824 and 1840, as during this time the whole re- 
sources of the department were concentrated on the 
preparation of a survey of Ireland on the 6-in. 
scale for land valuation purposes, and it is interest- 
ing to note that the value of the work of the survey 
has been much more fully recognised in Ireland 
than in this country. This may in part be due 
to the fact that the work there is twenty-five 
to fifty years in advance of what it is here. All 
the townland boundaries and areas there have been 
ascertained and plotted, and can only be changed 
with the consent of the Lord Lieutenant and Privy 
Council. The maps of the department are more- 
over used in ascertaining the areas of tenements, 
and all land is sold by the aid of maps prepared 
by the survey. Here the maps are but little 
used for such purposes, perhaps from ignorance 
as much as anything else, and as a consequence 
owners of landed property are frequently rated 
unjustly, whilst the areas of parishes in the Poor 
Law returns are also inaccurate. This state of 
affairs is inexcusable. The nation has spent very 
large sums on the survey, and was indeed the first 
country to undertake such a work. The survey 
has, moreover, been remarkably accurate, as proved 
by the fact that the difference between the 
measured length of the six-mile base line on Salis- 
bury Plain, and that obtained by triangulation from 
the Lough Foyle base, was only 4.7 in. The tunnel 
recently constructed under the Mersey afforded 
another check of the accuracy of the survey. The 
error in the bench marks on opposite sides of the 
estuary obtained by levelling straight through the 
tunnel was found by the engineers in charge of that 
work to be but ;45 of a foot, and it is possible that 
part of this may be due to the difficulties involved 
in transferring the levels from the surface to the 
bottom of the tunnel. 

In addition to the break in the work caused by 
concentrating the energies of the department in 
Ireland as described above, a period of great 
confusion was passed through during the twelve 
years between 1851 and 1863. During this 
time 30,0001. of public money was absolutely 
wasted. Parliament proved incapable of remain- 
ing in the same mind eighteen months in succession. 
The whole trouble was caused from differing 
opinions as to the best scale on which to complete 
the survey. When interrupted the department 
were carrying out the work on the 6-in. scale, which 
proved so valuable in the case of Ireland. In 1851, 
however, Parliament decided that the work should 
be continued on the 1-in. scale, but shortly after- 
wards decided to go on again with the 6-in. scale. 
The fight, however, was again renewed, and in 
1857 the adoption of a 25-in. scale was sanctioned, 
but the next year Parliament refused to provide 
funds for carrying on the work. Finally, in 1863 
it was definitely decided to publish the following 
plans : 

1. Town plans, on a scale of s$5 in., or 126.72 in. 
to a mile (commonly called the 10-ft. scale,) of all 
towns with more than 4000 inhabitants. 

2. Parish plans, on a scale of zs'y) in., or 
25.344 in. to a mile (the 25-in. scale), of the cul- 
tivated grounds in all counties. 


3. County maps, on a scale of 
to a mile. 
1 


4. A topographical map, on a scale of 7, in., or 
lin. toa mile, in two forms: one in outline, with 
contours only, the other with the hill features. 

5. Map of the United Kingdom, on the scale of 
4 miles to the inch, 





1 


10,560 In., or 6 In, 


6. Map of the United Kingdom, on the scale of 
10 miles to the inch. 

Since 1863, the only changes of consequence 
that have taken place are: The authorisation, in 
1872, of anew 1-in. map of England and Wales, 
based upon the cadastral survey; the issue of 
authority to revise the maps of Great Britain in 
1866 ; and the order, issued in 1887, to publish 
Ireland on the 54, in. scale. 

Sir Charles Wilson complains that the scientific 
work of the survey has had to be neglected of late 
years. In foreign countries the angles of the prin- 
cipal triangulation have been remeasured, and the 
main lines of levels have again been run, but the 
pressure of work has been too great to allow of this 
being done here. On the ovher hand, the maps 
issued to the public by the Ordnance Department 
are much superior to those obtainable abroad. The 
great accuracy of our maps is due to the very com- 
plete system of checks adopted by the department, 
both in the office and in the field. In the latter 
case errors are purposely made in the plan handed 
to the field examiner, who has to detect them by a 
re-survey, and in this way is unable to scamp his 
work, 

The same care is maintained through all the sub- 
sequent process of engraving, photographing, or 
lithographing the plans, and in particular the 
photo-zincographic process has been so thoroughly 
perfected that impressions varying more than } per 
cent. from the true scale are now cancelled. The 
glass plates used in this process are 45 in. by 30in., 
and weigh 33 1b. Considerable difficulty was met 
with in obtaining a lens which would give a rectilinear 
positive of so great asize, but with the assistance 
of Mr. Dallmeyer this difficulty was finally over- 
come. The details of this and the other reproduc- 
tion processes were fully described in our forty-fifth 
volume as already mentioned, but we may remark 
here that the 1l-in. map is produced by photo- 
graphically reducing the 6-in. map to the smaller 
scale. The main difficulty encountered in doing 
this was to decide as to what detail should appear 
in the smaller map. It was at first attempted to 
do this wholly in the office, but this course was 
found unsatisfactory, as details which appeared 
quite insignificant in the 6-in. map were, neverthe- 
less, frequently found to be striking features of the 
landscape. It is now, we learn, the practice to 
compare proofs of the reduction on the field before 
finally publishing the maps. 

As regards the future, Sir Charles Wilson states 
that the survey has fallen so much into arrear, that 
in many places it will be necessary in revising the 
maps to make a complete re-survey. This work of 
revision was authorised in 1886, and the depart- 
ment are now engaged on the work in Lancashire 
and Yorkshire. In no part of the country have 
greater changes been made in the artificial features 
of the country than in the manufacturing districts 
of these two counties. The numerous railways and 
rapid growth of the towns since the old survey, 
have indeed rendered it necessary to make an 
entirely new survey: here on the larger scale. As 
at present constituted, Sir Charles does not think 
the survey staff will ever be able to overtake the 
arrears of work, but were these once cleared off, 
he considers it would be a simple matter to revise 
the country districts every fifteen years, and the 
town districts oftener. To aid the department in 
this work he intends to invite the various town sur- 
veyors to place themselves in communication with 
the officers of the survey, and to inform them 
annually of any extensive improvements or addi- 
tions to their respective towns. 

As regardsthesale of the maps the price isnodoubt 
higher than abroad, but there is a consensus of 
opinion as to the superiority of the British maps. At 
present the sale is not at all pushed. The maps are 
sold through an agent who receives a commission 
of 334 per cent. It is difficult to obtain them 
through the ordinary channels of trade, as few 
shopkeepers have them in stock, and it is no doubt 
largely due to this that the maps are much less 
used in this country than their merits deserve. To 
extend the sale Sir Charles proposes that a speci- 
men map should be hung up in each post office, 
together with a list of the maps published, with 
their prices. Any map could then be obtained by 
return of post by sending a postal order for the 
cost to Southampton. The plan has much to 
recommend it, as the maps have only to be known 
to be appreciated, and it would be well if the 
authorities would give it their early and favourable 





attention. 
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NOTES. 
Tue St. JameEs’s anD Pati-Mati Exectric 
Ligut Company, LIMITED. 

From the annual report of this company for the 
year 1890, we learn that at the commencement of 
the period under review the number of lights con- 
nected amounted to the equivalent of 4460 lamps 
of 8 candle-power. On the 30th of September the 
number had risen to about 12,150, and on the 31st 
of December to 26,500. This has since been 
increased to 30,000. During the first six months 
of the year the company’s revenue showed a debit 
of 1831. During the last six months the profit 
amounted to 51611. Out of this the directors recom- 
mend a dividend of 5s. per share on the 9000 shares 
in existence on December 31, 1890. From the 
revenue account we find that 12,2821. was received 
for the sale of current, and that to generate this cur- 
rent there was expended on fuel 26171., or about 21 
per cent. of the revenue from current. Assuming 
the coal cost 22s. a ton, and the current was sold 
for 8d. per Board of Trade unit, this would represent 
about 14 Ib. of coal per unit, or 10$1b. of coal per 
electrical horse-power hour delivered to the con- 
sumer. This, we believe, is a slightly higher con- 
sumption than has been found by some companies 
not so favourably situated as the St. James’s, but 
probably it will be improved when they get into 
regular working. The wages amounted to 16241., 
or 13 per cent. on the receipts for current, and rent 
and taxes to 5221. It is difficult to tell the exact 
cost of management, since there are so many things 
to do at the inception of a company that do not 
occur when it is established. A sum of 18001. 
received from the contractors as damages for delay 
has been written off as the equivalent of depreciation 
of machinery and plant; the small sum has been 
selected on the ground that a large part of the 
machinery has been in work but for a short period. 
The capital of the company is to be increased by 
the issue of 20,000 preference shares of 51. each. 


ARMOUR-PLATE CONSTRUCTION IN AMERICA. 


A further step in advance falls to be added to 
the remarkable record of the industrial history of 
America. The Bethlehem Iron Company have 
succeeded in providing American vessels with 
side armour as well as with the necessary gun cast- 
ings for heavy ordnance, equal to our 67-ton guns, 
which are regarded as sufficient for the destruction 
of any warship afloat. Formerly the Senate had to 
go abroad for heavy steelwork, but, with enter- 
prise characteristic of the captains of industry in 
the States, the proprietors of the South Bethlehem 
Works provided plant for the construction of the 
highest class of gun steel, armour, &c., induced doubt- 
less by the expressed intention of the naval autho- 
rities to give contracts to American firms for the 
construction of these. When the plant was pro- 
vided and shown to be satisfactory, ‘‘ appropria- 
tions” were made to provide armour, guns, and 
shafting for the ships under construction and to be 
subsequently given out. Extensive contracts were 
made in 1887 with the Bethlehem Company, 
and in 1889 their fluid compression and forg- 
ing presses were in operation. A year ago they 
were able to deliver shafting, while in June 
last year they had completed gun forgings. 
In connection with the Iron and Steel Institute’s 
visit to the works we described them (see ENGINEER- 
ING, vol. 1., page 242), and it is only necessary now 
to state that the establishment has a casting capa- 
city of 100 tons, a fluid compression plant, a steam 
hammer of 125 tons falling weight, two hydraulic 
presses, one of which is said to be the most power- 
ful ever constructed, anda tempering plant. This 
latter has already treated the forgings for 12-in. 
guns. The machine shops have tools of a capacity 
to machine forgings of any character that have yet 
been designed for ship or fort protection. The navy 
contracts included ten 4-in. guns, two 5-in., fifty-two 
6-in., forty-eight 8 in., forty-eight 10-in., twenty- 
one 12-in., and twelve 13-in. guns, and several 
additional orders have been given. The 200 sets 
of forgings detailed above comprise a large pro- 
portion of the 6-in. guns for the batteries of the 
new cruisers, a majority of the 8-in., all but one of 
the 10-in., and all of the 12-in. and 13-in. for the 
battle-ships and monitors. Sixty-four complete 
sets of forgings have been delivered, including one 
set of 12-in. calibre. The company has also many 
contracts for shafting for Government and merchant 
vessels, and experimental armour plates have been 
made, these with shafting totalling 700 tons. In 





addition to the gun forgings and shafting already 
described, work is commenced on a portion of the 
armour protection of the barbette battle-ship 
Puritan, the battle-ship Texas, the armoured cruiser 
Maine, and several cruisers and monitors. As soon 
as the hammer plant, now well advanced, is com- 
pleted, the armour plates will be turned out rapidly. 


THe Works oF THE Patent Sanp Movu.Lpine 
MacuinE CoMPANy. 

The Patent Sand Moulding Machine Company, 
who have acquired the patents of Mr. F. G. 
Leeder, have now opened works at Kilbirnie, near 
Glasgow, but the main oftices will as before be at 
95, Bath-street, Glasgow. The works have been 
fitted with machinery and labour-saving devices 
specially designed for manufacturing Mr. Leeder’s 
machines with rapidity and economy. These 
moulding machines were first used in the Singer 
Manufacturing Company’s Works, Kilbirnie, of 
which Mr. Leeder is manager, and proved a 
great success. The machine dispenses entirely with 
skilled labour, whilst the output is at the same 
time increased five or six times. The pattern 
is formed on the top and bottom sides of a 
parting plate, which is placed in position between 
the top and bottom moulding-boxes, which are 
then pressed together by hydraulic rams. These 
rams are fitted in a cylinder constructed in the base- 
plate of the machine, one ram fitting inside the 
other, and they can be worked either together or 
separately. The lower box is carried by the outer 
of these rams, whilst a plate fastened to the inner 
ram serves as a support for the sand with which it 
is filled, and this sand can be ejected as one mass 
from the box by admitting water to the ram. 
Both the upper and lower boxes are guided by two 
cylindrical rods connecting the baseplate of the 
machine with a top plate or entablature above, 
which serves as a support for the upper core box 
when the pressure is turned on below the rams. 
A second rod between the baseplate to the entab- 
lature carries the parting pattern plate, and allows 
it to be swung clear of the machine, when the 
moulds are to be removed. In working the 
machine the bottom mould is first filled with sand ; 
the pattern plate is then swung into position, and 
the upper box lowered on it and filled. The 
pressure is then turned on beneath the rams, 
and the boxes are pressed up against the 
entablature, which thoroughly rams the sand. 
On removing the pressure the bottom box and 
pattern plate descend with the rams, the former to 
the bottom of the machine, but the pattern plate is 
arrested by a stop midway between the boxes, and 
can then be swung out of position. The upper box 
is then lowered down to the bottom one again, and 
the sand forced out of the boxes as one mass by the 
inner hydraulicram. The system is specially valu- 
able for repetition work, as one man and a boy can, 
it is said, turn out 1000 boxes per day. 


THe New CorPorATION IN OPPOSITION TO 
Luoyp’s. 

Although it has not the traditions and reputation 
of Lloyd’s, the new corporation for surveying and 
registering shipping has the advantages of a good 
title—the British Corporation for the Survey and 
Register of Shipping; of the association of many 
leading naval architects and shipowners; and those 
connected with it have all the enthusiasm necessary 
for ultimate success. The annual meeting was held 
the other day and the chairman of the committee of 
management, who is also at the head of the Allan 


Line of steamers, had a most encouraging report of | bee: 


progress to submit to an influential meeting. The 
origin of this movement in opposition to Lloyd’s has 
already been narrated (see ENGINEERING, vol. 1., 

ages 688 and 691). The license to assign load 
bees was only granted within a few weeks of the 
date when the Act came into operation, but no time 
seems to have been lost in appointing surveyors 
and organising a staff, and although only two or 
three months have elapsed since the inauguration of 
the Association upwards of 100 steamers and ships 
have been surveyed for load lines, and every day 
is adding to the number. It is in the matter of or- 
ganisation, however, that the more noteworthy pro- 
gress has been made. The corporation have been for- 
tunate in securing the services, as head of the staff, of 
Mr. Jenkins, the Professor of Naval Architecture 
and Marine Engineering in Glasgow University. 
To the highest scientific skill he adds, said the 
chairman at the meeting, intimate acquaintance 
with the structural detail of ships, and practical 
experience acquired on the professional staff of 





Lloyd’s Registry, both in the interpretation and in 
the application of the load line tables. He has also 
a profound knowledge of the building rules gene- 
ly, and the principles on which those are founded, 
of Lloyd’s and other kindred associations. Pro- 
fessor Jenkins is assisted by a staff of skilled sur- 
veyors. Besides assigning load lines, the sur- 
veyors are occasionally employed in special surveys 
of damage and repair. There has been prepared 
rules for the reception and classification of vessels 
in the new registry, henceforth to be known as the 
“British Registry” and rules for the periodical 
— survey of these vessels, in order to keep 
them up to the highest standard of efficiency. 
These rules are being brought under the notice of 
the underwriting associations of the kingdom. A 
book, recording the classification of such vessels, 
will be issued from time to time, Professor 
Jenkins is engaged in the preparation of rules for 
the construction of ships, and in this work he is 
assisted by members of some of the leading ship- 
building firms on the Clyde, at Belfast, and the 
north-east coast. Vessels built to the rules pre- 
pared by these gentlemen, and approved by the 
corporation, will be known as vessels built to the 
‘¢ British standard,” and will be distinguished in 
the registry by the letters B.S. (a class to which 
there will be nothing higher). To insure the proper 
accomplishment of this part of the work a large 
guarantee fund has already been subscribed, 





AUSTRALIAN CABLE Ratrs.—The Victorian Postmaster- 
General has received a communication from New Zealand 
stating that in viewof the condition of that colony’s finances 
the Colonial Government cannot see its way to contribute 
towards a guarantee against loss brought abcut by a 
reduction in Australian cable rates. 


Tuer British ASTRONOMICAL ASSOCIATION.—The fourth 
meeting of this society for the current session was held on 
Wednesday afternoon last at the hall of Barnard’s Inn, 
the sag a Captain William Noble, F.R.A.S., being 
in the chair. Before the reading of papers was com- 
menced, Dr. Gill, Her Majesty’s astronomer at Cape 
Town, delivered a very interesting address descriptive of 
the important stellar photographic work which 1s being 
done at the Cape. For some years past Dr. Gill has been 
engaged in a general photographic survey of the southern 
heavens, and the necessary photographs have now all 
been taken, while the work of measuring these photo- 
po and preparing from them a catalogue of stars has 

n two-thirds completed by Professor Kapteyn, of 
Grénigen, who has undertaken this heavy task. Dr. 
Gill also described the new photographic telescope con- 
structed for the Cape Observatory by Sir Howard Grubb, 
and dealt briefly with other work which is being carried 
on. Next a communication was read from Dr. Max 
Wolf, of Heidelberg, describing a photugraph taken by 
him, (with a lens of short focus and five-and-a-half hours’ 
exposure), of the district round Zeta Orionis, this photo- 
graph showing clearly a remarkable and hitherto unknown 
nebula, A paper by Mr. Edwin Holmes, on Mars, and 
some other communications, were also read. 





Russtan Rattways.—A_ Times telegram, dated St. 
Petersburg, states that the question of the Siberian 
Pacific Railway came before a committee of ministers on 
February 24, when nothing was decided beyond six years 
being fixed as the limit of the term of construction, which 
is a compromise between General Annenkoff’s marvellous 
and seemingly impossible proposal to build the line in 
three and a half years and that of the Ministry to do it 
in twelve or thirteen, as the shorter period would press 
too heavily upon the finances of the country, and the 
longer one does not satisfy the great eagerness to get the 
work done as soon as possible, The Minister of War 
concurred in the resolution to construct the line in six 
years. It will be a great boon to thousands of engineers 
wanting employment, and great excitement prevails 
among this class. The Railway Department has long 
n credited with half a million for the immediate pre- 
paration of three versts of railroad near Vladivostock, so 
that the Heir Apparent, on his homeward journey, could 
cut the first sod and inaugurate the railway with a cere- 
mony befitting the enormous importance of the occasion. 
For, without ex: ration, the great Siberian Railway 
which will bring Japan within about a month’s overlan 
journey from St. Petersburg, will produce a revolution of 
a stupendous character. either choice of routes nor 
selection of chief constructor were therefore determined 
yesterday, and the matter will come before the committee 
again, or before the Council of the Empire. The com- 
mittee also discussed another important railway for con- 
necting the Moscow Railway centre directly with the 
west coast of the Caspian, and thus filling up the gap 
which has hitherto prevented the Transcaspian Railwa 
to Samarkand from developing its full capabilities. It is 
almost certain that it will be made by the company of 
Vladikavkas, with whose line the new railway connects. 
This company proposes the important supplementary 
scheme of starting a subsidised line of fast steamers to 
carry betes a when necessary, from the railway terminus 
at Petrofsk to the Transcaspian Railway, thus competing 
with the Kavkas and Mercury line of steamers now run- 
ning. It is almost certain that this line will be under- 
taken during the present year. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 19, 1891. 
THE season is at hand when railroad managers are in 
the habit of placing large orders for steel rails. To- 


day’s quotations are 30 dols., and manufacturers are | 5 


anticipating a rush of orders for about 150,000 tons 
all told within thirty days. It is true there are in- 
quiries for that portion of steel rails, but it is doubtful 
whether all of this business will be placed at 30 dols. 
The railmakers have succeeded in eradicating all 
causes for contention and are now presenting a bold 
front to the rail buyers. It is impossible to ascertain 
the probable demand for rails this year. Three months 
ago plans were penton for the inauguration of a 
great deal of railway construction this year, but the 
monetary depression and the uncertainty in the 
public mind as to the money markets, coupled 
with the possibility of a falling off in traffic 
have all had the effect of retarding a number of 
projects, which, if ae eg would help the iron 
and steel trade wonderfully ; with all the drawbacks, 
a great deal of new work will be entered upon. The 
centralising process which is going on, is giving con- 
fidence ; railway matters are being cleared up, and the 
general public are able to form definite conclusions as 
to the value of railway shares. The reports from 155 
roads for the month of January show an increase in 
earnings of over 2,000,000 dols. The actual figures 
for January are, gross earnings 36,773,531 dols., as 
against 34,613,203 dols. for January, 1890. The 
receipts of wheat at western primary points were 
larger than a year ago; a heavy volume of traffic is 
assured, The iron trade is in a satisfactory condition 
notwithstanding the fact that production has fallen off 
40,000 tons per week. 

New enterprises are being pushed forward as though 
there was no stringency in the money market, but the 
are mostly in manufacturing. Throughout the sout 
a good deal of new railroad building will be under- 
“tm in March. Considerable new railroad work will 
be undertaken west of the Mississippi River during 
the summer, for which grading has been already done. 
Manufacturers of machinery are busy in all sections 
of the country ; the output of equipments for electric 
lighting is very heavy ; a large amount of material is 
going into street car and cable roads. The agricul- 
tural sections of the country are calling for a good deal 
of material in the way of equipments and supplies. 
Nearly all the establishments turning out agricultural 
machinery are working full time. The master builders 
recently held a convention, at which it was reported 
that all indications pointed to a year of great activity. 





MISCELLANEA. 
Lorp STALBRIDGE has been appointed director of the 
London and North-Western Railway Company, to fill the 
vacancy caused by the retirement of Sir Richard Moon. 


In our account of the experiments witha 6-in. quick- 
firing gun on board the Kite last week we omitted to state 
that the weapon and its mountings were supplied by Sir 
W. G. Armstrong, Mitchell, and Co., of Elswick. 


During the past year, from April 1 to November 15, 
2554 miles of new railway were opened for tratfic in India. 
This includes 45 miles on the Bengal-Nagpore Railway, 
and 57 on the Tirhoot line, and 63 on the Southern 
Maratha Bellary-Kistna section. 


The United States Senate has sanctioned a proposal to 
give a subsidy not exceeding 3,000,000 dols., payable in 
quarter-million annual instalments, for the purpose of 
laying a telegraphic cable between the Pacific coast and 
Hawaii. 

The gross receipts of the twenty-three my railways 
in the Gnited Kingdom, for the week ending February 15 
amounted, on 16,244} miles, to 1,262,281/., and for the 
corresponding period of 1890, on 16,189} miles, to 
1,221,973/., an increase of {5 miles, or 0.5 per cent., and 
an increase of 40,308/., or 3.2 per cent. 


The London and North-Western Railway Company 
has issued notices stating that shunters will have their 
working time reduced to ten hours a day. A la 
number of additional men are being taken on to enable 
the company to carry out the ten hours arrangement. 
The number of shunters is being increased by nearly one- 
third. 

Mr. R. Price Williams has been appointed consulting 
engineer to the Tasmanian Government. It is unneces- 
sary for us to comment on this appointment ; Mr. Price 
Williams has been so long and ‘avourably known as a 
rominent engineer, that the selection made by the 
Governor-General of Tasmania will be universally ap- 
proved, 

. Sir John Pope Hennessy will move, going into Com- 
mittee of Supply on the Navy Estimates, ‘‘ That the —_ 
and coaling stations held for naval pu should be 
under naval and not military control,” with the object of 
calling attention to the serious consequences which, in 
case of emergency, might result from the present divided 
control. 

“The members of the Hull and District Institution of 
Engineers and Naval Architects held their fourth annual 
general meeting on the 10th inst., when Mr. R, Pawley 
read a paper on ‘‘ A Few Examples of Underpinning,” in 
which ~ described the operations followed in several 





works within his personal knowledge. The paper was 


followed by an interesting discussion. 


The senatus of the University College of South Wales 
and Monmouthshire has granted free use to the members 
of the Bristol Channel Centre: of the Institute of Marine 
ngineers for the purpose of meetings, certain rooms in 
the University College, Cardiff. Professor Elliot, of the 
above college, has been elected chairman of the Bristol 
Channel Centre. 


The forgings for the Fall River Line steamer Puritan 
recently described in our columns, were e by the 
Cleveland City Forge and Iron Company in Cleveland, 
and are the largest ever produced in the United States. 
The shafts are oe 28 in. to 30 in. in diameter, and over 
36 ft. in length, weighing, when in their finished form, 
upwards of 75,000 Ib. each. 


The seventh ordinary meeting of the present session of 
the Liverpool Engineering Society was held at the Royal 
Institution, Colquitt-street, on Wednesday evening, Feb- 
ruary 18, Mr. James Mo: an, vice-president, being in the 
chair. A r entitled ‘‘ Foundations” was r 
Mr. H. G. i rham. The author dealt both with dry 
and subaqueous foundations, and the reading of the paper 
was followed by an interesting discussion. 


TheJournalof the German Railway Association reports 
that the survey for a railway, on the Abt combined rack- 
rail and adhesion system, has now been completed from 
Cluses, by St. Gervais and Chamouni to the Italian 
frontier, by the engineers of the Paris, Lyons, and 
Mediterranean Railway Company. This project having 
received the sanction of the wea Ministry of Public 
Works, the construction of the line is to be at once pro- 
ceeded with. 


A rompestin 4 of the University College Engineering 
Society was held on Tuesday, September 17, when Mr. 
W. L. Mansergh read a paper on ‘Wells and Well- 
Sinking,” Professor L. F. Vernon-Harcourt, M.I.C.E., 
being in the chair. A discussion by the members fol- 
lowed. The next meeting was announced to be on 
Tuesday, March 3, at 5 p.m., in the University College, 
Professor G. Carey-Foster, F.R.S., having consented to 
take the chair. 


We learn that a large consignment of dredging machi- 
nery has recently been shipped on account of the Spanish 
Government from the works of Messrs. Rose, Downs, 
and Thompson, of the Old Foundry, Hull, comprising 
five of their D size ‘‘ Kingston” dredgers, for fixing to 
the decks of ordinary wood floats for use in the Philip- 
pine Islands, and a large hopper barge, fitted with a 

‘Kingston” dredger and compound surface-condensing 

poet engines and marine boiler, for use at the 
yanish Arsenal at Carraca, Cadiz. The whole of this 

plant has been shipped in pieces for re-erection abroad. 


A meeting of the Junior Engineering Society was held 
at the Westminster Palace Hotel on the 20th inst., when 
Sage were read by Mr. J. B. Ball, Stud. Inst. C.E., and 

r. Albert Wollheim, Stud. Inst. C.E., on ‘“‘ Carriage- 
Way Pavements in Large Cities,” and on ‘‘The Design 
and Construction of Sewage Precipitation Works.” There 
was a large attendance of members and visitors, and 
discussions ensued. On Saturday, March 7, a visit has 
been arranged to the boiler works of Messrs. Maudslay. 
Son, and Field, East Greenwich. The members will 
assemble at 3.30 p.m. 


The Buenos Ayres, Ensevada, and South Coast Rail- 
way Company are extending their line, and as parts of it 
are laid through mountain districts, where there is no 
accommodation for the workmen, they have had con- 
structed for them a steam locomotive car, which will 
carry them to their work each morning, also convey food, 
&c., and bring the men back at night to the depot. This 
car has been built by Messrs. Merryweather and Sons, of 
London. It is fitted with roof, also bunkers for coal, 
water, tools, and provisions, and will seat about a dozen 
men. Somewhat similar cars have been built by the 
same firm for the Dom Pedro Railway of Brazil, and 
agg for the Transandine Railway for inspecting the 
ine. 


From returns collected by the American Iron and Steel 
Association from manufacturers, it appears that the pro- 
duction of Bessemer steel ingots in the United States in 
1890 was the largest in the history of the American iron 
trade. The output of ingots last year was 4,123,535 net 
tons (3,681,728 gross tons), inst 3,281,829 net tons 
(2,930,204 gross tons) in 1889. This shows an increase in 
the production of 841,706 net tons (751,524 gross tons), or 
25 per cent. The total output of Bessemer steel rails in 
1890 was 2,013,188 net tons (1,797,489 gross tons), com- 
pared with 1,646,699 net tons (1,470,267 gross tons) in 1889, 
which exhibits a growth in the production of 366,489 net 
tons (327,222 gross tons), or 22 per cent. The American 
output of steel rails has only once previously exceeded 
that of last year—in 1887, when it was 2,354,132 net tons 
(2,101,904 gross tons), 

From a recent return it appears that the number of 
casualties on the railways of the United States in 1890 
was largely in excess of the number reported in 1889, 1888, 


and 1887, after making due allowance for the increasing | 7 


railway mileage. The number of persons (passengers 
employés, and trespassers) killed in 1890 was 306, ry of 
injured 2812; against 492 and 1772 respectively in 1889, 
667 and 2204 in 1888, and 656 and 1946 respectively in 
1887. The number of passengers killed in 189) was 59 per 
cent. greater than in 1889, being 172 and 108 respectively, 
and of employés over 70 per cent. (569 and 336). The 
three most serious accidents were all due to negligence, 
and were those of Oakland, California, in May ; Quincy, 
Massachusetts, in August; and Shoemakersville, Penn- 





sylvania, in September ; in which 18, 22, and 22 persons 
respectively were killed, 


The inaugural meeting of the Newcastle-upon-Tyne 
Association of Students of the Institution of Civil Engi- 
neers was held in the Durham College of Science, on 
he merge f the 25th inst., when Mr. P. J. Messent, 
M. Inst. C.E. presided, and gave a brief account of the 
formation of the Institution and of the advant to be 
derived from belonging to it. It was pro: by Mr. 
G. H. Sheffield, Stud. Inst. C.E., and seconded by Mr. 
Preston, that an association of students be formed in 
Newcastle, which was unanimously carried. Regulations 
on the lines of existing associations were drawn up and 
the following officers elected: Mr. P. J. Messent, 
M. Inst. C.E., president; Mr. J. Watt Sandeman 
M. Inst. C.E., Mr. Charles A.-Harrison, M. Inst. C.E., 
vice-presidents; John H. Barker, Stud. Inst. C.E., 
31, Alexandra-place, Newcastle-upon-Tyne, hon. secre- 
tary. The election of members of the Council was held 
over until the next meeting. In the name of the Council 
of the Durham College of Science, Principal Garnett, 


by | M.A., D.C.L., placed a room at the disposal of the Asso- 


ciation in which to hold its meetings. 


At the meeting of shareholders of the City and South 
of London Railway held on Tuesday, Mr. C. G. Mott 
stated that during the short time the railway had been 
working the average number of passengers carried had 
been about 15,000 per day. He considered that for a new 
line it was an unqualified success. As to the motive 
power—electricity—the directors had not been disap- 
pointed. The success of the engines had been very 
marked. The company had now carried 900,000 - 
sengers in perfect safety, and they had run their engines 
and trains 60,000 miles. They had received in money 
about 7500/., or equal to fifteen passengers per train mile. 
He was sure that they would find the cost of working by 
electricity decidedly cheaper than by steam. The receipts 
of the line per train mile run were ascertained, and 
averaged 2s. 6d. The receipts on large railways like the 
North-Western amounted to about 5s. per train mile, but 
the trains of the electric railway were only about a quarter 
or one-fifth the weight run by the great lines. He had good 
reason to hope that their receipts per train mile would 
reach that of the large lines, while this line would only 
have a quarter of the weight to move. resolution 
approving of the Bill for the extension of the line to 
Islington was also discussed and carried. 


A numerous and influential meeting was held on Mon- 
day at the Mansion House, in support of the funds which 
are being raised for the extension and development of 
University and King’s Colleges, London. Each college 
desires to raise the sum of 50,000/. At University College 
new laboratories are desired for physics and electrical and 
mechanical engineering. It is also proposed to endow 
further and to equip with suitable models the existin 
professorship of architecture, and to supplement the wm: 4 
of the University Extension Society by laboratory in- 
struction in chemistry and physics, and to endow the 
teaching of modern and Oriental languages. The autho- 
rities of King’s College also require a sum of 50,9001, 
which would be devoted to new laboratories for the 
different branches of engineering and neuro-pathology, 
the extension of the chemical department, the building of 
workshops for wood carving and architecture, the endow- 
ment of professorships, particularly in mechanical engi- 
neering, economic science, and commerce, and other 
similar purposes. Among the donations already iven or 

romised are 6000/. from y Siemens for a “‘ William 

iemens Laboratory ” of electrical engineering ; boilers 
and engines from Messrs. Davey, Pixman, and Co.; 
1000/. from the Clothworkers’ Company, in addition to 
2251. a year devoted to exhibitions ; about 1000/. from the 
Carpenters’ ae a hy 10007. from Lord Grimthorpe ; 
1000/. from Mr. W. H. Smith ; and 250/. from Professor 
Banister Fletcher for an architectural museum, 








Basic STEEL Output In 1890.—The official statistics of 
the make of basic steel by the Thomas-Gilchrist process 
for the past year have been issued this week. They show 
that the total make of steel and ingot iron from phos- 
phoric pig amounted to 2,603,083 tons, being an increase 
over 1889 of 328,531 tons, and making the total produc- 
tion of basic steel since the commencement of the inven- 
tion up to the end of last year 13,448,000 tons. Of the 
total make of last year there was_ made by the basic Bes- 
semer process 2,232,639 tons, and by the basic open-hearth 
process 370,444 tons, Of the basic Bessemer make 1,593,148 
tons contained under .17 per cent. of carbon, and of the 
basic open: hearth make 298,867 tons contained under .17 
~ cent. of carbon. The makes of the various countries, 

or the twelve months ending 31st December, 1890, and 
31st December, 1889, respectively, are as follows: 





1890. 1889, 
With With 
Total, under.17 Total. under.17 
p. c. C. p.c. C, 
England 503,400 351,404 493,919 348,828 
Germany and 
Luxembourg. 1,493,157 1,138,241 1,305,887 1,060,416 
Austria ... ... 202,315 114,857 »755 = 124,907 
rance ... ... 200, 175,550 222,392 159,271 
Belgium, Rus- 
sia, and the oe 
United States 163,573 111,963 76,599 71,217 
2,603,083 1,892,015 2,274,552 1,764,639 


With this 2,603,083 tons of basic steel, there was pro- 
duced some 623,000 tons of slag (containing about 36 per 
cent. of phosphate of lime), nearly the whole of which 
was used as a fertiliser, 
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LATHE WITH ADJUSTABLE GAP. 


CONSTRUCTED BY MR. WILLIAM ASQUITH, ENGINEER, HALIFAX. 


= 
= 


On the present page we illustrate a new type of lathe | 
constructed by Mr. W. Asquith, of the Highroad Well 
Works, Halifax. The chief feature of the lathe is the 
adjustable gap, by means of which work can be dealt 
with on this machine which, when the gap is of the ordi- | 
nary kind, has to be machined on a much larger lathe. | 
The lathe has 12 in. centres and its bed is 12 ft. long. 
It has self-acting sliding, surfacing, and screw-cuttin 





g | double, or treble geared, and can thus be employed for 


GLOW LAMP SHADES AND PROTECTORS. 

WE illustrate below a form of combined shade and 
reflector for incandescent lamps, when used in mines 
or other damp situations, and intended to protect the 
bulbs from water dripping on to them. Two forms of 
the shield are shown in our engravings. Fig. 1 indi- 
cates the form adopted when the lamp is fixed to the 
roof of the naprag where it is used. By means of the 
screw shown at the top it can be secured in position 
with the greatest ease. The hoops shown on each side 


portable standard which can be adjusted longitudinally 
and carries a self-acting slide rest, by using which 
objects up to 4 ft. in diameter can be turned.in the 
lathe. The peculiar form of gap insures great rigidity, 
so that the lathe is quite firm to satisfactorily machine 
work of the size mentioned. The front headstock has 
a great range of gearing and can be used single, 





motions. The geared headstock is mounted on astrong | very heavy cutting, whilst the machine has all the 
base, which in turn is carried by a massive foundation handiness of an ordinary lathe of the same size. The 
or bedplate, on which it is adjustable, according to the total weight of the lathe shown in our engraving is 
width of gap required. In front of the bedplate is a: five tons, 
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THE apparatus shown in the annexed engraving has} A*. Risa double stay for supporting the apparatus 
been designed with a view to overcome the difficulties | to the furnace wall. The cylinder A contains an 
hitherto experienced when attempting to remelt cast- inclined screw B firmly fixed on a tube D, which 
iron borings, and is now working successfully in a serves as an axis to it, and has its bearing in 
number of places on the Continent as well as in;a socket E. The outer end of the tube D is 
America. A series of trials have been made by the) placed in such a connection with a fixed tube F, that 
inventor, Mr. J. Hansen, Lappen 6, Elsinore, Den-' it can revolve independently of this, and the tube 
mark, to ascertain the percentage of loss when re--F has a bend which connects it with the furnace, 
melting borings with this apparatus, but the results and terminates in the air collector G. On the tube D 
obtained after a peice wal number of trials have is also placed a large spurwheel H, geared into a 
proved so erratic as to make it almost impossible to) pinion I keyed on to the shaft K, which latter is pro- 
state with any degree of accuracy what the loss is. | vided with a crank and handle for driving it, or may be 
After using every care in weighing all the material | fitted with a pulley. The material is placed in the 
ne into the cupola, and all that is taken out, the! funnel A? and carried by the inclined screw B into the 
atter operation is subject to such great variations furnace through the space C. Simultaneously with 
through loss of particles of metal in the sand and this a strong air current is led through the tube M into 
otherwise, that the results, under exactly similar) the air collector G. The latter is cylindrically shaped, 
conditions and when using the same cupola, have and surrounds the outer end of the case A, by means 
varied as much as 15 per cent., the highest percentage of which the mouth of the apparatus is kept cool, 
of loss in borings being 20 per cent. and the lowest and thus protected against the heat issuing from the 
5 per cent. furnace. 

From this it will be seen that at least four-fifths of, From the air collector a current of air also passes 
the borings are turned to useful account, and as the through the tube F, and thence into the tube D, and 
cost of working the apparatus under the least advan- into the furnace through the spaceC. The combined 
tageous conditions (viz. by hand) does not exceed 2s, air currents through the tubes D and M serve the 
per ton, the gain is very considerable. | double purpose of keeping the outer end of the appa- 

The apparatus can be attached to any ordinary | ratus cool, and of preventing a return blast from the 
cupola opposite the melting space, and the illustration | furnace by which the borings, &c., might be thrown 
shows it in vertical section in connection with the fur- | back through thefunnel A*. Mr. N. C. F. Jochumsen, 


nace wall S. A isa cylindrically shaped case cast in | 64, Mount Pleasant, Barrow-in-Furness, is the 





of the lamp are used for carrying the mains, whilst a 
switch or cut-out for the lamp is shown at a. The 
shade shown in Fig. 3 is intended to protect the lamps 
when the latter are hung from the walls of the gallery 
instead of the roof. As the shields are made of white 

rcelain they not only guard the lamps from injury, 
ut also form capital reflectors, and coubienabio 
increase the efficiency of the lighting. The devices in 
question are the invention of Mr. R. O. G. Drummond, 
of Kimberley, South Africa, and are being introduced 
by the Electrical Engineering Corporation, Victoria- 
street, Westminster, 





INDUSTRIAL NOTES. 

THE February report of the Labour Correspondent 
to the Board of Trade shows that the state of trade is 
remarkably good for the season of the year. The 
twenty-one societies sending in their reports to the 
Board of Trade have an aggregate of 239,080 members ; 
of these 8063 were unemployed, as against 7253 last 
month, an increase of 810. The proportion of unem- 
ployed to the total was 3.37, as against 3.05 last 
month, or an increase of only .32 per cent. When we 
remember the extent and influence of the Scottish 
strikes, and the severe weather during a portion of the 

riod, an increase of under one-third per cent. in the 
ists of those out of work is altogether insignificant. 
The figures bear out the conclusions in Industrial 
Notes previously, that the condition of industry gene- 
rally shows very little decline. The number of strikes 
during the period under review increased from sixty 
in the previous month to seventy-three during the 
month covered by the returns. The engineering and 
iron trades were remarkably free from serious dis- 
putes, but there were ten in the coal trade, and seven 
among dock labourers. In the cotton industries there 
were twenty-five disputes, mainly in connection with the 
recent advance in wages. There were three also in the 
woollen trade. In the building trades only two strikes 
were reported. The Scottish railway strike so dis- 
located industry that the ironmoulders’ list of out of 
work rose from 5 to 16.25 per cent., the difficulty being 
supply and transit of materials. The most striking 
instance in the returns is the condition of the engineer- 
ing trades, in which only 1.9 per cent. were unem- 
ployed, as against 2.7 in the month previous. Under 
2.0 per cent. unemployed out of nearly 70,000 
members, nearly equals the very best return ever 
attained in the proportion of men in work to those out 
of work, particularly in the winter months. 








one piece with the frame A', and the funnel or hopper | patentee’s agent in England. 


The February report of the Amalgamated Society of 
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Engineers shows that the society has 501 branches 
and 68,061 members; of the latter 1306 were unem- 
oe. as against 1838 in the previous month, ora 

ecrease of 582, concerning which the report says, ‘‘a 
fact that we would ask newspaper critics to copy and 
report thereon.” Referring to the large increase in 
membership the Council urges that all eligible men 
should be brought within the pale of the society ‘‘ as 
the best remedy and preventative of strikes that we 
know of.” The past history of the society seems to 
bear out this conclusion, for during the last two years 
it has been singularly free from serious disputes when 
all around has been seething discontent and unrest. Ac- 
cording to the report, the prospects of trade, in the 
engineering branches, are exceedingly good ; in proof 
of which it states that wages have been advanced in 
Belfast by the Harbour Commissioners, and it refers 
to a 2s, per week advance to the pattern makers 
at Middlesbrough. Although no serious disputes 
exist, members are cautioned to see the secretary 
in Lincoln, New Mills, Newcastle, Portsmouth, 
Stanningley, Garston, Cardiff, Erith, and Long 
Ditton, before asking for employment. The question 
of overtime on the north-east coast has been rele- 
gated to the Tyne and Wear central district com- 
mittees conjointly, to be dealt with. As an 
illustration of the Sechelt effects of the abolition of 
overtime, the report states that in the Hartlepools 
alone some thirty members extra have found employ- 
ment. Inother centres less overtime is worked, but 
otherwise no decline in trade is perceptible. The total 
number on che funds of this society was 5253; of 
whom 1306 were on donation; 1969 on the sick list, 
and 1978 on superannuation allowance ; the total cost 
of all these benefits was 2300/. 11s., or about 8#d. per 
member per week. In addition to the above, 73/. 3s. 2d. 
were expended from the contingent fund, showing how 
extremely small the proportion is for disputes, outside 
the ordinary out-of-work benefit. The levy for the 
Scotch railway strike was carried with only thirty- 
two votes against the proposal. 





The Boilermakers and Iron Shipbuilders’ report for 
February states that ‘‘ there is no perceptible falling 
off of trade in our different districts, judging by the 
number of members in employment; but the high 
pressure of the past three years is somewhat reduced 
and there is less briskness in some yards.” It then 
refers to the causes—the large increase of vessels and 
the falling off in freights, to the extent, in some 
instances, of steamers being unprofitable. ‘‘ While 
this is the case the demand for new steamers will 
slacken, and there will be a keen competition for all 
new orders that may come into the market.” There- 
fore ‘‘ atime of depression may be in store for us, but 
it isan encouragement to know that the work on hand 
will last for several months.” The report then states 
that at the close of last year there were 471 vessels in 
course of construction in British shipyards, represent- 
ing 734,010 tons, or 16 per cent. less than at the close 
of 1889; butan increase of 81,000 tons over the close of 
September, 1890. In addition to which preparations 
were being made for the construction of 178 vessels of 
293,288 tons, the aggregate thus exceeding the close of 
1889 by 155,288 tons. The work in hand is therefore 
calculated to give full employment for six months to 
come at the least. As against the 734,010 tons in 
course of construction, leaving out the prospective 
work, the united tonnage building in the United 
States, Germany, Holland, and Italy was only 129,100 
tons. With reference to the laying up of 350,000 
tons of shipping on acccunt of bad freights, the report 
states ‘‘that a large quantity of this tonnage is com- 

osed of the old type of vessels, and of old engines and 
poilers,” the expenditure upon which, when working, 
compared with the new types, is so much in excess of 
the newer types that it is loubtful if they will ever be 
worked again. Repairing is said to be extremely busy, 
boiler shops and bridge yards are well employed, and 
applications are being made by several firms for addi- 
tional men to cope with the work on hand. 





The engineering trades throughout the Lancashire 
district show little, if any, signs of slackening off. 
The reports rather indicate increased activity. In 
all the principal branches of the engineering indus- 
tries the activity is said to b» well maintained, the 
leading firms of machinists, machine toolmakers, 
stationary engine builders, locomotive builders, and 
hoilermakers, are well supplied with work for the pre- 
sent, whilst in many cases there are orders on the 
books, or in ey to keep all the works well 
engaged for the rest of the year. There may be 
some tapering off in a few instances, but the future 
looks sufficiently bright to form a cheerful prospect. 
In the metal market also there is generally a more 
active demand for all descriptions of manufactured 
goods. But for the makers of pig and finished iron 
the prospects are not at all cheering. There are for- 
tunately no disputes of consequence in connection 
with any of the iron or engineering trades in Lanca- 
shire, 





In the Sheffield and Rotherham district trade 

enerally is fairly good, there being no very decided 
alling off in activity. The under-current of depres- 
sion said to be felt in some cases is more sentimental 
than real; it is rather apprehension than depression. 
Trade in the heavier branches is more healthful than 
in the Staffordshire districts. Several large orders 
for railway material have been placed; it is said that 
Messrs. Cammels and Co., of Sheffield and Working- 
ton, have secured orders for from 20,000 to 30,000 
tons of steel rails. Several orders have been placed 
from India and America, and inquiries have been 
made from Scotland. The purely local trades are by 
no means depressed, and the bicycle tyre trade is 
flourishing. Disputes which seemed imminent some 
time ago seem to have disappeared, a sure sign of no 
serious decline in trade. The number of unemployed 
is not large in any branch of industry, nor does there 
appear to be any movement to disturb existing amicable 
relations. 





The strike of blast furnacemen is not yet over, but 
some of the furnaces have been re-lighted, and a 
number of Poles have been brought over to take the 
places of those on strike. Here again a number of 
evictions have to take place, as the men have been on 
strike for quite three months. Some eight or nine 
furnaces are in blast, but the men on strike allege that 
the workers are not practical men. The pickets are 
striving, however, to get them out. 





The workmen at the West Cumberland Iron and 
Steel Works have received notices to cease work; the 
notices affect some 1400 men. Other steel and iron 
works are only making short time. The employers 
state that they have no orders for steel rails, and that 
they can purchase pig iron cheaper than they can make 
it. On the other hand, the North-Eastern Rail Com- 
pany at Middlesbrough have secured orders for some 
12,000 tons of steel rails. 





The great strike in Cardiff has undergone many 
phases, and the changes are so rapid that it is difficult 
to keep pace with the varying aspects from day to day. 
The marvellous capacity evinced by both sides for the 
manufacture of manifestoes, and the production of 
correspondence, almost takes one’s breath away. But 
hitherto this public discussion has many advantages, 
not the least of which is that it has tended to divert 
the men’s attention from what might otherwise 
develop into insubordination and possible violence. 
The meetings and demonstrations also have kept the 
men together, and subjected them to discipline, with 
the result that the contest, although so acute and 
severe, has been singularly free from active personal 
interference and intimidation. There have been some 
negotiations for a settlement, and at times an approach 
to a common basis of terms for the discussion of the 
matters in dispute. Unfortunately there have also 
been misunderstandings, so much so that ‘‘ want of 
faith ” has been attributed on either side. The most 
serious accusation against each other has arisen over 
the Wade Arms manifesto, which was authoritatively 
withdrawn by the men publicly ; but the officials of 
the Shipping Federation allege that while the mani- 
festo was publicly withdrawn the block continued, 
inasmuch as the men refused to go to work. If this 
be true, obviously the arrangement was broken in 
spirit, if the letter of the undertaking was carried out. 
In labour disputes, as in other disputes, there must be 
perfect frankness and honest reciprocity, or negotia- 
tions cannot goon. If, however, the employers sought 
to take advantage of the withdrawal of the objection- 
able manifesto, then they were to blame. The mani- 
festoes and correspondence in the Cardiff papers show 
that both parties are pretty skilful in the use of words 
and expressions, with a view to seeing what may 
turn up. 

There is manifestly on the part of the leaders of the 
men in the Cardiff strike more prudence than has 
hitherto been shown in similar disputes. They have 
shown, for example, a dispostion to localise the strike, 
rather than extend it. Some of the more ardent spirits 
have favoured extension in all directions, but others 
have held the menin. Some of the men also have 
doubted the policy of calling out those not really 
involved in the dispute, and have even gone so far as 
to show resistance to the policy. The total number on 
strike is not so great as is generally supposed ; those 
belonging to the Seamen and Firemen’s Union were 
under 1000 at the close of last week, but six other 
crews had by that time tendered their notices. The 
tippers are separate from these, and were the first to 
come out on strike. The riggers and hobblers have 
unanimously expressed themselves adversely to a 
strike ; and the dockers in the ports adjacent to Car- 
diff have been prevented from enlarging the area of 
the strike. On the other hand the strike of the tram- 
way men has introduced a new element of disturbance, 
and greatly increased the inconvenience. The offer of 


a modus vivendi, in the letters of the leaders towards 
the close of last week, furnishes something like a com- 





mon basis for the adjustment of the dispute, if there is 
any real disposition to meet and arrange differences, 
The terms offered in the letter of Mr. Tom Mann, on 
behalf of the strike committee, do not quite agree 
with those formulated by Mr. J. H. Wilson, who 
specifically represents the Seamen and Firemen’s 
Union. The iatter proposes that a joint committee 
of the federation and of the National Seamen’s 
Union should investigate and deal with all matters in 
dispute, not only in the present instance, but perma- 
nently. He also proposes that conciliation boards be 
formed in all ports upon which shall be representatives 
of the dockers, coal-porters, sailors, firemen, stevedores, 
and others connected with the loading and unloading of 
vessels, The whole of his proposals are too long to be 
a but they indicate very clearly what the full 
emands of the men consist of. 

‘*The conditions upon which the present strike may 
be definitely settled,” in so far as the men are con- 
cerned, are thus stated by the strike committee ; they 
are so clear and definite that the reproduction of them 
in extenso, for comparison and reference, may be of 
service. They are as follows: 

“© 1, Sailors and Firemen.—(a) That they shall have 
the fullest freedom of becoming members of any union 
they think proper. (b) That employers shall abandon 
any and all conditions which insist, as a condition of 
employment, upon men enrolling in any society over 
which they have not full control. 

“© 2. The Bute Docks Employés.—(a) That the Bute 
Docks Company agree to pay all the tippers and others 
the wages withheld from them by the company on 
February 6. (b) That all tippersand others who left 
work in the belief that they were not under any time 
contract requiring notice from them, shall be reinstated 
in their former positions. (c) That the workers’ union 
be recognised by the company, who undertake to 
negotiate with the officers of the union, as duly 
appointed representatives or agents of such union in 
the employ of the company, and that with regard to 
any grievances that have existed, or may be considered 
to exist, that the company agree toa conference, with 
a view to settlement. Also, that all points at issue 
since August last between the company and their 
tippers and hydraulic men be dealt with at such con- 
ference, prior to the resumption of work by the men 
now on strike. (d) That the ballast men thrown out 
by contractor Strachan for refusing to accept a great 
reduction in the rate of wages be reinstated. (e) That 
the general practice of employing middlemen in small 
jobs at the docks be superseded by the direct engage- 
ment of workmen by shipowners and others.” These 
terms and conditions are signed for and on behalf of 
the strike committee. Surely there ought not to be 
any great difficulty in accepting that document as a 
basis of negotiation, if the men so agree to submit it to 
arbitration. 





The aspect of affairsin the county of Durham is very 
serious, arising out of the dispute at the Silksworth 
Colliery and the evictions of the families of the men 
on strike. It was reported that the evictions had been 
stopped, in consequence of the interview of the men’s 
representatives with Lord Londonderry, at Belfast. 
But it was only a temporary suspension, as recent 
events demonstrate. The carrying out of the evictions 
worked a storm of indignation all over the district. 
The number of families involved is stated to be 600, 
the total number of persons thus rendered homeless 
being nearly 3000, including women and children. To 
effect the evictions 60 emergency men were employed, 
protected by 300 policemen and constables. When 
the first batch of eight families were evicted, consist 
ing of about 37 persons, some 10,000 people assembled, 
amongst whom were Mr. John Wilson, M.P., one of the 
miners’ representatives, and Mr. Sam. Storey, M.P., the 
latter being forcibly ejected by the police from the pre- 
mises where theemergency men were quartered. Inaddi- 
tion to the 20 eviction orders previously granted, 173 
warrants were renewed, which had been suspended pend- 
ing negotiations with Lord Londonderry. They were 
all granted. In consequence of the evictions, and with 
a view to terminate the dispute which had already 
lasted some three months, several of the collieries in 
Durham suspended work, involving, it is said, over 
15,000 persons. The dispute is not one of wages or 
working hours, but of joining the union, the Durham 
miners contending that the deputies should be mem- 
bers of the Durham Miners’ Association. The managers 
have resented this, as an interference with the rights 
of the deputies either to join or not join as they think 
proper. But the men contend that the deputies are 
not averse to the union, and would not resist if left to 
themselves. If the dispute continues the trade of the 
district will be largely dislocated, and the shipping 
ports will suffer severely, as well as the engineering 
and iron industries. 





The employers have published a report of the recent 
conferences on the eight-hour question for miners, and 
the reply to the men seems to be severe and crushing. 
They nie traversed every statement, and met by facts 
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and arguments every allegation in the case submitted 
by the representatives of the miners. 

It is probable that one of the miners’ representatives 
in the House of Commons will meet the Miners’ Eight 
Hours Bill with an amendment. In this case the 
debate will havea fargreater interest than itwould have 
if a negative is moved by an employer, or any un- 
interested politician. Three out !of the five miners in 
the House of Commons are opposed to the Bill. 

In various mining districts the men are more than 
ever hot for the eight hours, and some go so far as to 
threaten an international strike. English miners had 
far better depend upon their own strong arm, than 
burden themselves with a Continental difficulty, for the 
miners on the Continent are too poor to sustain along 
struggle by themselves, 








LOCOMOTIVE BOILER EXPLOSION NEAR 
LEEDS. 

_A “FORMAL investigation” under the Boiler Explo- 
sions Act was held on Thursday, the 12th inst., at Ashley, 
near Woodlesford, Leeds, with regard to the explosion of 
a boiler which occurred on January 12 at Allerton Main 
Collieries, belonging to Messrs. T, and R. W. Bower. 
The Commissioners were Mr. Howard Smith, barrister-at- 
law, presiding, and Mr. M. McIntyre, consulting engi- 
neer. Mr. K. K. K. Gough conducted the inquiry on 
behalf of the Board of Trade. 

The boiler was of the locomotive type, and was worked 
at a pressure of 120 Ib. It measured 14 ft. 9 in. in 
length over all, by 3 ft. 8 in. in diameter inthe barrel, and 
was made of Bowling plates g in. thick. 

The primary rent occurred close to the overlap of the 
longitudinal seam at the side of the barrel in the belt of 
plating nearest the smokebox. The rent extended round 
the boiler, separating the major portion of the barrel 
from the other part, and this detached piece, along with 
the water tank, which was torn in two, was hurled into a 
field to a distance of about 50 yards. The stoker was on 
the footplate at the time, but fortunately escaped with 
but minor injuries. 

The explosion was due to grooving at the longitudinal 
seam. The grooving for the greater portion of its depth 
resembled a fine crack, and extended nearly through the 
plate. This defect is not an uncommon one in the barrels 
of locomotive boilers of small diameters, the longitudinal 
joints of which are of the lap construction, and single 
rivetted. Ina report on a ‘‘ preliminary” investigation 
respecting the explosion of a locomotive boiler at Har- 
rington Iron Works, Cumberland, which occurred a few 
months since, the boiler in that case being of similar con- 
struction to the one at Woodlesford, made by the same 
firm and exploding from the same cause, the Board of 
Trade oe and surveyor refers to the fact that that 
was the fourth explosion arising from locomotive boilers 
made by the same firm of locomotive engine builders, all 
of them being due to grooving at the longitudinal seams. 
Thus it would appear that special attention should be 
paid to the construction of small boilers of this descrip- 
tion, so as to prevent the defects to which they oon 
seem to be peculiarly liable. 

In order to detect grooving in locomotive boilers the 
most minute and searching examination is required. In 
the case of an explosion which occurred from this cause 
at Tumble, Carmarthenshire, in 1889, an inspector con- 
nected with one of the boiler insurance companies had, 
but a few weeks previously, tested the boiler by hydraulic 
pressure, and, in addition, had drilled a hole right through 
the groove or crack, with the special object of discover- 
ing such grooving should it exist. The crack, however, 
was so fine that the burr caused by the drill filled it up 
and rendered it invisible. Nothing but removing the 
tubes and entering the boiler for careful examination by 
an expert will suffice to discover the presence of these 
insidious grooves, which may lurk utterly unsuspected 
until a disastrous explosion results; and even this pre- 
caution, if the evidence in the Woodlesford case, under 
notice, is to be relied on, had failed to reveal the defect 
in this boiler. 

At the formal investigation held at Woodlesford, Mr. 
Gough detailed the history of the boiler. The locomotive, 
of which the boiler was a part, was built in 1877 by 
Messrs. Barclay and Co., engineers, Kilmarnock, for the 
Hansworth Colliery, near Leeds, whose owners shortly 
afterwards went into liquidation. Inthe year 1879 Mr. 
Blackburn, the manager for Messrs. Bower, and their 
then engineer,'purchased the locomotive. Mr. Blackburn 
examined the boiler, and as the safety valves at that time 
were loaded to 140 lb. pressure, he and Messrs. Bower 
considered they were justified in working it at that pres- 
sure. It was subsequently reduced to 1301b., and about 
two: years ago was further reduced to 120]lb. In Sep- 
tember, 1886, the locomotive was sent for repairs to 
Messrs. Hudswell, Clarke, and Co.’s works, Leeds. No 
definite instructions were then given as to ascertaining 
the pressure at which the boiler could safely be worked. 
In 1889 Messrs. Hudswell, Clarke, and Co. again had the 
boiler to repair, and again no definite instructions were 
given by Messrs. Bower as to the necessity of ascertainin 
the pressure at which the boiler could safely be cued 
They were simply to repair the locomotive generally and 
put it into good working order. This was done, after 
which the valves were tested, loaded to 120 lb., and the 
boiler returned to Messrs. Bower. From that time the 
boiler was properly looked after until January 12 last, 
when it exploded, though fortunately no one was hurt 
— = stoker, who was —— scalded about the 

roat. e pressure iste’ the gauge 
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After several witnesses had been examined, including 





Mr. John Barclay, a member of the firm that built the 
engine, and Mr. W. M. Clayton, the sole partner in the 
firm of Messrs. Hudswell, Clarke, and Co., Mr. Gough 
submitted the following questions to the Commissioners, 
and asked their judgment thereon : 

1. Whether Messrs. T. and R. W. Bower took pro’ 
measures to ascertain the pressure at which the etior 
could safely be worked when they purchased it in 1879, or 
at any time thereafter ? 

2. Whether that firm took proper and _ sufficient 
measures to ? wrawior for a periodical examination of the 
boiler at sufficiently frequent intervals, and whether they 
took proper measures to insure that the boiler was being 
worked under safe conditions ? 

3. Whether Mr. Blackburn, agent to Messrs. Bower, 
made a proper examination of the boiler in 1879? Whether 
he took any measures to ascertain the pressure at which it 
could be worked in safety, and whether he was justified 
in then assuming that the boiler could safely be worked at 
a pressure of 140 Ib. ? 

4. When was the pressure on the boiler reduced to 
120 lb., and were any measures then taken by Mr. Black- 
burn to ascertain the pressure at which it could safely be 
worked ? 

5. For what purpose was the boiler sent to Mr. Clayton 
as representing the firm of Messrs. Hudswell, Clarke, and 
Co., in the years 1886 and 1889 ? 

. Were any instructions given to Mr. Clayton either 
by Mr. Blackburn or by Messrs. Bower to ascertain the 
pressure at which the boiler could safely be worked? If 
not, were Messrs. Bower and Blackburn, or either of 
them, justified in neglecting to give those instructions ? 
val Was the boiler properly and sufficiently examined in 

8. Was Mr. Clayton justified in neglecting to ascertain 
the pressure at which the boiler could safely be worked if 
it was sent to him to be made thoroughly good for the 
work, and if he was aware that the safety valves were 
loaded to 120 Ib. ? 

9. Did Mr. Blackburn cause the boiler to be thoroughly 
examined at sufficiently frequent intervals? 

10. What was the cause of the explosion ? 

11. Whether blame attaches to 
senting the firm of Messrs. T. and R. W. Bower, to Mr. 
James W. Blackburn, and to Mr. Wm. C. Clayton, all, 
or either, of those gentlemen? 

After the Commissioners had conferred together on the 
points submitted by Mr. Gough, Mr. Howard Smith gave 
judgment. It was the opinion of the Court that, as the 
result of conversations, which, however, Mr. Clayton said 
he did not remember having taken place, Messrs. Bower 
had the impression that they could work the boiler up to 
120 1b. The boiler had exploded at a pressure of 10 Ib. 
less than that, and the cause was grooving, while the 
fracture showed the existence of fine cracks. The Com- 
missioners had been told, and they agreed with it, that 
the cause of the Grooms was that the pressure had a 
tendency to make the boiler come toa true circle. The 
movement’ thus produced worked the incrust off the 
a and left it more open to the attack of acids. The 

‘commissioners had come to the conclusion that Messrs, 
Bower had taken no steps to ascertain at what pressure 
the boiler could be safely worked, though they had taken 
prone measures for its examination at suitable intervals. 

ey had no doubt that the boiler was sent to Mr. 
Clayton in order to undergo thorough repairs, and for such 
advice to be given to them as should be deemed necessary 
for the working of the boiler. On the other hand they 
found that no instructions were given by either Mr. 
Bower or Mr. Blackburn to Mr. Clayton as to ascertain- 
ing at what pressure the boiler could be safely worked. 
But they had also to consider whether the boiler was 
sufficiently examined in 1889. Mr. Clayton told them 
that in all prokability he supervised the examination of 
the boiler, but still he would not do it so carefully as his 
foreman. At any rate the Court had come to the conclu- 
sion that a proper examination could not have been made, 
or some grooving would have been detected and aque 
the cracks. It was, however, impossible to say how muc 
grooving there was atthat time. It might have been but 
very slight, and the Commissioners thoroughly appreciated 
the difficulty of finding slight grooving, while they also 
agreed with the suggestion that the remowal of the scale 
from the plates at. havea tendency to fill up any cracks 
that mightexist. With regard to the question put by the 
Board of Trade solicitor as to whether Mr. Clayton was 
justified in neglecting to ascertain the pressure at which 
the boiler could be safely worked, they thought he ought 
to have taken some steps to learn it, as the boiler was sent 
to him to be thoroughly examined. Mr. Clayton had, 
however, fairly told them that if he had thought the 
boiler would not have worked up to 120 1b. he would have 
informed the owners of it. He had assumed that because 
boilers of the same type were generally worked up to 
120 lb. that, therefore, that one could be. They believed 
that Mr. Clayton and his man were somewhat to blame 
for the non-calculation of the pressure; but at the same 
time Mr. Bower and Mr. Blackburn were to blame for 
not having ascertained the safe working pressure of the 
boiler, and for not having requested Mr. Clayton to do so 
in 1886 and 1889, 

On this finding of the Court Mr. Gough applied that 
Mr. Clayton, Mr. Bower, and Mr. Blackburn should be 
ordered to pay a portion of the costs of the investigation. 

To this Nir Bower objected, on the ground that the 
boiler having worked at a pressure of more than 120 lb. 
for eight or nine years, they had a right to assume it 
would work safely up to that pressure. 

Mr. Clayton maintained that his firm had been led into 
a trap by the engine not having been ew built to 
begin with. He admitted that there had been neglect in 
not ascertaining the thickness of the plate. If he had 
known it was only g in. thick he would not have let it go. 


r. Bower as repre- 





The Commissioners eventually decided not to make 
any order as to costs, inasmuch as that was the first 
formal investigation that had been held respecting the ex- 
plosion of a locomotive boiler. If, however, Mr. Smith 
said, the same thing occurred again they would not be so 
indulgent. 

The inquiry then terminated. 








ON THE MECHANICAL TREATMENT OF 
MOULDING SAND.* 
By Mr. Watrer Bacsuaw, of Batley. 


LITERATURE on the art of founding and on the materials 
—- in the moulding of iron, steel, and brass, is 
unfortunately scanty, owing no doubt partly to the lack 
of the same personal interest in the foundry that is taken 
in other departments of engineering works; and in a 
large number of instances this want of familiarity with 
foundry practice causes the production of castings to de- 
pend on the experience of individual workmen. If a 
waster casting be the result, it is invariably and not un- 
naturally attributed to accident, when it may be more 
probably due to want of skill; for even moulders them- 
selves are not generally credited with a scientific know- 
ledge of the acer on which their art depends. In 
large shops there is, of course, a competent foreman, who 
is responsible for the execution of orders in the most 
economical way ; whereas in smaller foundries, even im- 
portant work, such as the preparation of cores and mix- 
ture of sand, is not infrequently carried out by unskilled 
workmen in a rather empiric manner. On the subject of 
the present pooe there seems to be as much difference of 
opinion as there is diversity in practice ; the writer there- 
fore hopes discussion may - to settle debatable points. 
Some moulders place faith only in kneading or treading 
the few simple materials composing their facing sand, 
jealously guarding the preparation as a trade secret, and 
condemning all machine work ; whilst others are equall 
emphatic in favour of the particular machine for grind- 
ing, riddling, or combing, to which they have been accus- 
tomed. 

Sand.—Before describing the foundry processes in use 
it may be interesting to examine specimens of the ingre- 
dients generally incorporated. 

Fig. 1 is a view, magnified 500 diameters, of sand 
found and much used in the West Riding of Yorkshire. 
In its natural state it will be noticed that a portion of 
the grains adhere together in clusters, varying in size 
from masses containing hundreds of sand grains to 
smaller groups of three or four grains, most of them small 
enough to pass through an ordinary fine riddle without 
disintegration. The form and size of the groups are very 
irregular, and many are covered with a fine scaly powder. 
Samples from the bulk show a preponderance of grain 
groups devoid of any uniformity. There are exactly the 
same appearances in fine Mansfield and other sands, 
though the presence of sharp crystals may be more fre- 
quent, and the abraded corners not so conspicuous. 

Fig. 2 represents new sand mixed with coal dust and 
burnt sand. The black spots dotted over the new grains 
are particles of coal which attach themselves in this 
manner, and when subjected to the heat of molten metal 
are converted into coke, often — the sand grain 
with a crust, as shown in Figs. 3, 4, and 6. In none of 
the specimens examined was coal found in a separate 
loose state. 

Figs. 3 and 4 show samples of old sand very much like 
gas coke, with perhaps more of a metallic lustre. 

Fig. 5 shows the extent to which sand may be de- 
stroyed by burning or chemical action. Numbers of 
these friable hollow husks occur in a more or less broken 
condition, and are easily reduced to fine powder by con- 
cussion with other particles. If used in in sufficient 
quantity, they will cake and cause metal to boil. 

Fig. 6 illustrates the formation of a shell round a sand 

ain ; the shell may be cracked like a nut, exposing a 
comet of clean sand. 

Coal dust, as commonly found, takes the form of 
angular splinters with laminated surfaces. When mag- 
ified 500 diameters, Fig. 7, it appears only like a fine 
powder ; the larger pieces are not a in quantities, 
if the coal has been properly ground. 

These materials hes incorporation are generally coated 
with some other substance, plumbago being the most pre- 
ferred ; but it is difficult to aay a correct impression of 
this article in a drawing. The flakes shown in Fig. 8 are 
taken from a surface polished with black lead, presenting 
to the naked eye merely its own peculiar lustre over a 
large area. When viewed in bulk it is fluffy, like soot ; 
and the outlines of separate flakes are not well defined by 
the prevailing light and shade. i : 

The chemical composition of sand will obviously affect 
the nature of the casting, no matter what treatment it 
undergoes. Stated generally, good sand is composed of 
94 parts silica, 5 parts alumina, and traces of magnesia 
akadte of iron. Sand containing much of the metallic 
oxides, especially lime, is to be avoided. : 

Geographical position is the chief factor governing the 
selection of sand; and whether weak or strong, its de- 
ficiencies are made up for by the skill of the moulder. 
For this reason the same sand is often used for both 
heavy and light castings, the proportion of coal varying 
according to the nature of the casting. _ ; 

A common mixture of facing sand consists of six parts 
by weight of old sand, four of new sand, and one of coal 
dust. Floor sand requires only half the above propor- 
tions of new sand and coal dust to renew it. German 
founders adopt one part by measure of new sand to two 
of old sand; to which is added coal dust in the propor- 
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tion of one-tenth of the bulk for large castings, and one- 
twentieth for small castings. A few founders mix street 
sweepings with the coal, in order to get porosity when 
the metal in the mould is likely to be a long time before 
setting. 

Plumbago is effective in preventing destruction of the 
sand; but owing to its refractory nature it must not be 
dusted on in such quantities as to close the pores and pre- 
vent free exit of the gases. Powdered French chalk, 
soapstone, and other substances are sometimes used for 
facing the mould; but next to plumbago, oak charcoal 
takes the best place, notwithstanding its liability to float 
occasionally and give a rough casting. 

Hand Riddling and Treading.—¥or the treatment of 
sand in the moulding shop, the most primitive method is 
that of hand riddling and treading. Here the materials 
are roughly proportioned by volume, and riddled over an 
iron plate in a flat heap, where the mixture is trodden 
into a cake by stamping with the feet ; it is turned over 
with the shovel, and the process repeated. There is no 
doubt that tough sand can be obtained in this manner, 
its toughness being usually tested by squeezing a handful 
into a ball and then breaking it ; but the process is very 
slow and tedious, and consequently expensive if tried on 
a large scale. Other things being equal, the chief cha- 
racteristics of a good moulding sand are toughness and 
porosity, qualities that depend on the manner of mixing 
as well as on uniform ramming; indeed the same result 
would follow from want of attention to the one as to 
the other. For instance, it is well known that a 
mould rammed too tightly in one place and loosely 
in another will cause a swelled uneven surface on the 
casting. Similarly if quantities of fat sand and poor 
sand occur alternately through improper mixture, the 
power of resisting the pressure of the molten metal is not 
equal, apart from the liability of causing the metal to scab, 
and a wavy rough surface will be the consequence. In 
America a moulder will often prepare his own sand by 
hand riddling and treading, rather than have it put 
through a machine. For the pneumatic method of mould- 
’ ing with compressed air and flexible pressure plate, it is 
claimed that it gives sand of uniform density at all points 
equidistant from the pattern; yet in this system, as in 
hand moulding, the thorough mixture of the sand is of 
the first importance. The practice of piercing the mould 
with a vent rod will never give results equal to those 
realised with sand having its ingredients properly incor- 
porated. 

Power Riddling.—It is only a step from hand riddling 
to power riddling; and the latter has n made to 
approach as nearly as possible to the former by a succes- 
sion of impulsive movements for the purpose of opening 
out the sand. Usually a power riddle, as shown in 
Fig. 9, consists of a set of transverse horizontal bars 
called breakers, placed over a coarse riddle, below which 
again is a fine riddle, the whole being set slightly sloping 
downwards towards the outer end. Lumps that do not 
pass through this, roll off intoa heap at the lower end. 
The frame carrying the bars and riddles is suspended 
from straps, and oscillated by a crank or cam. For 

uantity, this mode of mixing is a decided advance on 
the slow hand process, though it presents the objection of 
not opening out the groups of grains. 

Roller Mill.—Another means of treating sand is the 
roller mill, Fig. 10, which is said to answer very well for 
hard sand containing stone. With soft sand the writer’s 
experience has not been favourable to rolling, inasmuch 
as the castings made with sand so treated show a strong 
tendency to scab; but other founders state they do not 
find any serious disadvantage from its use. Viewed 
through a microscope the effect of slight pressure on sand 
would tend to confirm the writer’s opinion ; sand was 
placed between two slips of glass on the microscope stage, 
and a gentle sliding movement being given to the upper 
slip by the thumb of one hand, the rounded grains were 
seen to fly asunder into sharp crystalline forms, as 
depicted in Fig. 11. It is true that only those grains in 
immediate contact with the rollers would be thus violently 
acted upon, the rest forming a cushion; yet the former 
must be a considerable percentage of the whole quantity. 
Tf all the sand were actually crushed, the result would be 
the reverse of beneficial, for it would be too fine, and the 
fragments would form so close and dense a mass as to 
render it impervious to gas. 

Centrifugal Mixer.—Schiitze’s centrifugal mixer, shown 
in Figs. 12 to 14, combines the advantages of all the other 
plans, besides giving a considerably greater output of 
sand. The particles of clay or groups of sand grains are 
so thoroughly ditaneneied and mixed with the coal dust 
that the gas generated in the mould can get round ew | 
particle of sand, and so escape easily and equably, whic 
is a desideratum for a fine casting. Agglomerated sand 
in large lumps, too big to pass through any riddle, comes 
out of the centrifugal mixer in a fine powdery condition 
along with the other materials ; consequently no previous 
sifting is required. In ordinary work the materials are 
placed in layers, sandwich fashion, on the floor, in a con- 
venient position for being shovelled into the hopper of the 
machine, through which they are sed as fast as two 
men can shovel them in. The actual quantity thus mixed 
is at the rate of 12 tons per honr, or a ton in five minutes. 

The action of the machine will be readily understood 
from the engravings. The revolving table A, shown full 
size in Fig. 12, is mounted on the top of a vertical spindle 
B, and carries on its upper face a number of vertical pins 
or beaters, fixed alternately in a series of concentric 
circles, Fig. 14. The table is driven by a 3-in. belt, 
Fig. 13, at the rate of 1200 revolutions per minute. The 
cover of the table has a hinge for turning it up in order to 
allow pieces of metal or other foreign substances to be 
readily taken out, which can be done at any time in only 
a few minutes. Falling upon the centre of the table from 
the hopper above, the sand is projected at a great speed 





from one row of pins to the next, until every part has | 
been combed out. Round the outside of the table an india- | 
rubber shield C guides the sand into a circular heap after 
it has been whirled from the table. , 
Moulds made with riddled sand and with sand mixed by 
this centrifugal machine—one-half of the mould being 
made with each kind—certainly induce a nga tags for 
the machine mixing, after examinatian of the skin on the 
casting. Moreover with the machine one man can do the 
work of several in the preparation of the sand, thus 
securing economy in time and wages. . 
This machine was first seen by the writer when in 
Germany, where there are four hundred now at work ; 





ever, have no practical value, because the conditions when 
in contact with molten metal are quite different. 

Working Expenses.—Although the centrifugal machine 
will actually mix 12 tons per hour, it is not assumed that 
this quantity would be through it continuously ; 
therefore a moderate estimate of only 30 tons per day is 
taken in the following data. The power will, of course, 
vary with the work. No dynamometrical test has yet 
been made with the machine working to its full capacity ; 
the power is calculated from the belt, and a belt of an 
inch width running on the fast pulley will suffice. A 
machine in Devonport Dockyard takes one horse-power 
when oe 2tons per hour, or about half the power 


and he was so much struck with its simplicity and | allowed in the following estimate : 

efficiency that he ordered one for his own works, and s. d. 

found the result of its adoption to be a great saving in One labourer for 9 hours ... 40 

wages, and better work. The prejudice, however, in 3 horse-power ” =. ie it Se: 

favour of et methods is so great that few other Depreciation 10 per cent. on 337. for 300 

works in England have as yet ventured to adopt it. In_ working days per year . es 2 

seepen to inquiries concerning the cost of mixing sand Repairs 5 per cent,... ot 

by hand labour and by machine, only two firms out of | Interest ’ it 0 it 

twenty applied to could give any estimate. Longer life | ‘ 

of the sand is insured by the complete intermixing of the rr 

materials ; the reason for this may be seen in the protect- | Total per day 5 64 
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ing coat or shell shown in Fig. 6. Moreover a more even | 
surface must result from the fact that, while the clay in 
the sand contracts under heat, the coal expands. 
Toughness of Sand.—In order to test the relative tough- 
ness, sand mixed in various ways was pressed under a 
uniform load into bars 1 in. square and about 12 in. long, 
and each bar was made to project further and further 
over the edge of a table until its end broke off by its own 
weight. Old sand from the shop floor had very irregular 
cohesion, breaking at all lengths of projection from 4 in. 
to 14in. New sand in its natural state held together 
until an overhang of 2} in. was reached. A mixture of | 
old sand, new sand, and coal dust— 


mixed under rollers, broke at 2 to i in. overhang. | 





” ” 


in the ree machine ,, 2 ,, 2 
6 ” 


», through a ridd 1?,, 2 


showing as a mean of the tests only slight differences | 
between the last three methods, but in favour of machine 
work. In many instances the fractures were most uneven, 
so that minute measurements were not taken. 

Tests for porosity were also made by putting the various 
sands into a tube, and forcing air through. These, how- | 


The cost per ton is therefore 2d. nearly. Messrs. Mar- 
shall, Sons; and Co., Gainsborough, have three men em- 
ployed on one machine to mix sand for 150 moulders and 
14 moulding machines ; but eventually their system will 
reduce this to one man’s work. Other firms find one man 
working 9 hours per day can serve 60 moulders. ; 

Baayen | Hand Labour, &c.—The average output in 
riddling and treading sand is 4 cwt. per hour per man, 
which with wages at 5d. per hour gives 2s. 1d. as the 
cost per ton, or twelve times more than by the centrifugal 
machine. As no exact cost of mixing sand by other 
systems at present in use could be ascertained, no allow- 
ance is made for power, depreciation, and repairs; for 
wages only the cost of mixing by power riddling amounts 
to 1s. 3d. per ton, and by rollers to 1s. ; 

Duradility.—After two years’ working of the centri- 


_fugal mixer, no expense of any kind has yet been incu 


for repairs. The working parts are so few that the cost 
of maintenance leaves nothing to be desired. 





Tuer Suez Canat.—The transit revenue of the Suez 
Canal Company in January amounted to 250,000/., as com- 
pared with 221,525/, in January, 1890, 
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THE PROGRESS OF THE ART OF MINING. 
Introductory Lecture to the Mining Students of the 
Royal College of Science.* 

(Continued from page 201.) 

America—United States.—Few, if any, countries have 
advanced by such rapid strides in their mining industries 
p Bo United States. Taking them in alphabetical 
order : 

Coal.—In 1860 the total output was 15,173,000 tons. 
In 1870, 29,342,580 tons or nearly twice as much, and in 
1889 it reached the enormous figure of 132,419,342 tons, t 
about nine times as much as it was some thirty years ago. 

Turning to copper the increase is still more striking, 
owing first of all to the great mines of Lake Superior, and 
secondly, to the later discoveries in Montana. In the 
Pe 1852 only 1000 tons of copper were produced in the 

nited States. Last yeart the Lake Superior mines 
yielded 44,451 tons; Montana, 51,883 tons; Arizona, 
15,946 tons; making up, with copper from other States, 
a total production from domestic ores of no less than 
121,650 tons, or very nearly one-half of the total supply 
of the world. 

Gold.—Though the yield of gold by mines and open 
workings in the United States is only half of what it was 
in 1852, when it reached the enormous value of 65,000,000 
dols., we find that this country has taken the lead asa 
gold producer for many years. In 1889, however, it was 
just beaten by Australasia,§ when the British colonies 
gave a total of 49,784 kilos. against 49,353 kilos. by the 
United States. Speaking roughly, the United States 
produce rather more than a quarter of the world’s output 
of gold. California)! heads the list with 628,875 oz., next 
come Colorado and Montana, each curiously enough pro- 
ducing the same quantity, viz., 169,312 oz 

Nevada yields 145,125 oz., and Dakota 140,287 oz. No 
other State reaches 100,000 oz., though Idaho comes very 
near it with 96,7500z. In 1852 the output was almost 
entirely from California. 

Iron.—Remarkable activity characterises the develop- 
ment of theiron trade. In 1852 only 541,000 net tons of 
pig iron were made, but rapid progress was made, for in 
1860 the production was 919,770 tons. In the next thir- 
teen years it was trebled, for in 1873 we find 2,868,278 
tons; in 1882, 5,178,122; and in 1890, 10,260,000 tons 
(net), or, to use the words of the writer in the Engineeriny 
and Mining Journal, ‘‘the production has increased ten- 
fold in thirty years, has nearly quadrupled in seventeen 
years, and has doubled in eight years.” Speaking roughly 
one-half of last year’s output resulted from the smelting 
of ores from the Lake Superior mines,** which vie with 
those of Spain in productiveness. 

Lead.—For a long series of years Europe had no reason 
to fear any competition from the American lead mines, for 
the United States were unable to supply themselves with 
as much of this metal as they required. Unluckily for us, 
but perhaps luckily for the world at large, new discoveries 
of rich argentiferous lead ores were made, especially in 
Utah, Nevada, and Colorado, which enabled the Ameri- 
cans, aided by a heavy protective tariff, to produce from 
domestic sources no less than 181,000 tons of metal last 
year.” 

Petroleum.—It seems strange to look back to the days 
before the introduction of this convenient illuminant. I 
recollect the time as a child when candles used to be 
brought in of an evening with the silver snuffers upon a 
tray. How different now-a-days, when the poorest cot- 
tager has a light which as much exceeds the tallow candle 
in brilliancy as the electric light does gas. It is true that 
petroleum was known and used before 1859, the year in 
which I left the School of Mines; but that is the date 
which marks the beginning of the oil trade in the United 
States. The number of barrels raised in 1888 amounted 
to 27,346,018. 

Natural Gas.—We had scarcely done wondering at the 
resources of the United States as regards petroleum when 
we were startled to hear that natural gas existed in such 
large quantities that it could be used in Pennsylvania for 
industrial and domestic purposes. Natural gas was first 
used as a fuel in Pennsylvania in 1874 though the Chinese 
had as usual forestalled the rest of the world in this as in 
some other discoveries. The supplies of this cheap and 
convenient fuel are not inexhaustible, and_ already 
accounts reach us of the scarcity of the gas and the re- 
sumption of work with coal in some places. 

Phosphate of Lime.—The phosphate of lime of South 
Carolina was recognised in 1860; but six or seven years 
elapsed before it was put to any practical use. The bed 
lies so shallow that the trade has deedine very quickly, 
and the output for 1890 is estimated at 564,000{} tons, 
the proximity to the sea rendering the export very easy. 
The imports into this country alone in 1889 were 122,554 
tons, of the value of 273,046/. 

Silver.—While a student at Freiberg in 1859 and 1860, 
I remember that reports used to reach my American com- 
rades of rich discoveries of silver in Nevada and Arizona. 
I believe that the first rich silver ore on the Comstock was 
found at that time. At all events two of the great com- 
panies that worked that remarkable lode were not incor- 
porated until that year. The famous mine yielded in 
1876 gold and silver of the value of 38,572,984 dols. (gold 
18,002,078 dols. and silver 20,570,078 dols.) It is true that 


* Delivered at the Royal College of Science, London, 
January 19, 1891, by C. Le Neve Foster, Professor of 
Mining and one of Her Majesty’s Inspectors of Mines. 

t Eng. Min. Jour. vol. xlix., p. 680. 

+ Ibid., vol. li., 1891, page 6. 

§ Report of the Director of the United States Mint, 


1890, p. 189. 
4 Vol. li., 1891, p. 3. 


|| Lbtd., p. 84. 
** Ibid., p. 26. = tt Ibed., p. 8. TF Lbid., p. 48. 








the production has greatly diminished since then, but 
other mines have made up for this deficiency, and the 
United States stand at the top of the list in thre world’s 
roduction of silver,* with an output of 1,555,486 kilos. 
ting even Mexico in spite of its proverbial richness. 

Before concluding my remarks upon the United States, 
I must express my admiration of their journalistic enter- 
prise. I refer tothe ‘‘ Annual Statistical Number” of the 
Engineering and Mining Journal of New York, dated 
January 3, which reached me two days ago, giving very 
complete mineral statistics of their great continent. 
Knowing from actual experience the labour entailed in 
collecting and preparing such statistics, I can form some 
estimate of the difficulties that had to be overcome ; and 
when a private firm accomplishes a task which no Govern- 
ment in Europe has ever thought possible, viz., the publi- 
cation of its mineral statistics within three days after the 
completion of a year, the meed of praise should be full 
and unstinted. 

In our own Dominion of Canada we may mention a 
great development of the coal trade both in Nova Scotia 
and in the mines on the Pacific Coast. The amount of gold 
raised in British Columbia has decreased, not because the 
supplies of the precious metal are exhausted, but because 
the deep alluvial beds and the quartz veins require the 
expenditure of capital beyond the means of individual 
miners. Sudbury, on the line of the Canadian Pacific 
Railway, threatens to flood the world with nickel if this 
metal is required in larger quantities. 

In South America mention must be made of the great 
‘* El Callao” mine is Venezuela, discovered about the 
year 1867, at one time exceedingly productive, and yield- 
ing gold at the rate of 180,000 oz. a year. Gold had been 
rediscovered in 1849 by Dr. Plassard in the very district 
which Sir Walter Raleigh heard of from the Indians, and 
which he failed to reach. The modes of occurrence of the 
precious metal described to him by the natives agree 
exactly with the reality, and in my opinion the Caratal, 
or Nueva Providencia, district of Venezuela, is the 
‘El Dorado” of the sixteenth century. 

In my student days Chili was looked upon as a great 
copper country, and one of the chief competitors of Corn- 
wall in the production of that metal ; of late years copper 
has occupied only the second place in the mineral sta- 
tistics on account of the large exports of nitrate of soda. 
The beds of ‘‘caliche” were known as long ago as 1821, 
and began to he worked ten years afterwards (L’ Industrie 
Miniére au Chili, by W. Lastarria. Paris, 1890). Never- 
theless it was not until the year 1880, when Chili became 
possessed of the province of Tarapaca, that the nitrate 
industry assumed the vast proportions which now charac- 
terise it. In 1880 the exports amounted to 226,090 tons ; 
in 1888 they were 784,249 tons, and in 1889 probably over 
800,000 tons. As a bye-product in the manufacture of the 
refined nitrate, 1665 tons of iodine were obtained from 
the mother liquors, and exported in the period 1880 to 
1888. The working of borate of lime did not begin till 
1874, and in the fourteen years 1874 to 1888 inclusive, the 
exports have been 16,691 tons of this mineral, and_ 7973 
tons of borax which had been prepared from it. Man- 
—— mining is a yet newer industry in Chili, for it 

ates back only five years. The exports in these five 
years have been 102,399 tons. 

The at Huanchaca mines in Bolivia must not be 
overlooked. The company now working them did not 
commence operations till 1873, and in the eleven years, 
1877 to 1888, they produced silver worth 10 millions 
sterling, of which four millions have been profit. . 

Such then are some of the most noteworthy points in 
the history of mining in South America during the last 
forty years, and 1 must now turn to our great colonial 
possessions in the southern hemisphere, Australasia. 

In 1851, or just about the time the School of Mines was 
founded, the existence of gold was first made — and 
widely known. The profezsors thoughtfully issued a 
small handbook concerning the methods of recognising it 
and working it. When all the plant required consisted 
in a pick, shovel, and pan, with a good pair of arms, the 
output rose rapidly in the colony of Victoria, and in the 
year 1856 as much as 3,053,744 oz. were raised, whilst 
in 1851 the production had been only 212,899 oz. It 
remained above 2,000,000 oz. until 1862, and above 
1,000,000 oz. until 1876. At present the yearly yield of 
Victoria is a little over 600,000 oz. The period under 
review has, therefore, seen the rise, the culmination, and 
the wane of the gold production of what was once pre- 
eminently the golden colony. 

The total yield of the colony of Victoria from 1851 
to 1889 inclusive, amounts to the enormous sum of 
56,282,094 oz., valued at 225,128,056/. 

New South Wales is our great coal colony. The existence 
of this mineral was known from the first, and gave the 
colony its name. Coal was worked on a small scale even 
before 1829, and the output rose gradually to about 70,000 
tons per annum in 1850 and 1852. Now the mines are 
yielding over 3 millions of tons a year. The exact figures 
for 1889 are 3,655,632 tons, and the increase seems very 
steady. The total output from 1858 to 1889 inclusive has 
been 45,335,012 tons, worth 21,917,764. 

The tinfields of New South Wales were not opened till 
1872, but since that date tin and tin ore to the value of 
8,925,543. have been sent away from the colony, mainly 


from alluvial deposits, and now we are shown specimens | 200,000 o 


from huge stanniferous dykes which intersect the granite. 

The latest find in the colony has been silver. Accord- 
ing to the official statement issued by the Broken Hill 
Proprietary Company, the silver was found by mistake, 
for the claims were staked out for tin by a shepherd, who 
was struck by rugged black rocks projecting from 20 ft. to 
40 ft. above the general surface of the ground. This was 








* Annual Report of the Director of the United States 
Mint, 1890, p. 189. 





in the month of September, 1883 ; and when we read the 
statement of accounts presented to the fortunate share- 
holders, we are fairly dumbfounded by the phenomenal 
success which has crowned the efforts of those in charge. 
From the commencement of work at the mine up to 
November 30, 1890, 480,547 tons of ore have been raised, 
which have yielded 84,407 tons of lead, containing 
20,694,324 oz. of silver, of a gross value of 4,799,874/., of 
which 2,200,000/7. have been paid to the shareholders in 
dividends and 592,000/. as bonuses. I am informed that at 
the present time the output of the company averages 
something like 200,000 oz. of silver per week, and 
from 900 to 1000 tons of lead. The magnitude of these 
mining and smelting operations can only be appreciated 
by comparison with some well-known district. I have, 
therefore, calculated out corresponding figures for the 
Royal Smelting Works at Freiberg, in Dimer. In 1889 
these works produced 65,719 tons of metallic lead, or 
1263 tons per week, and 2,614,700 oz. of silver, or about 
50,000 oz. a week. The total value of all the products 
sold from the Freiberg works in the year 1889, including 
gold, silver, bismuth, copper sulphate, nickel speiss, zinc, 
pig lead, manufactured lead, sulphuric acid, green vitriol, 
arsenic, and arsenical compounds, was 761,722/., whilst the 
vaiue of the lead and silver produced by the Broken Hill 
Proprietary baer pee for the six months ended May 31, 
1890, is estimated at 916,542/. 

I can make the comparison in another way. The total 
value of all the minerals produced in 1889 by the mines 
under my inspection in nine counties of Wales, Shrop- 
shire, and the Isle of Man, was 729,949/., and the total 
value of the output of all the mines in Cornwall* in 1889 
was under 700,0007. (698,390/.); even when the tin 
ore from open works, refuse water, and foreshores is 
included, only 756,9287. In the six months ended 
May 31, 1890, the Broken Hill Proprietary Company 
produced lead and silver ore worth 872,758. The 
yield of this one mine for half a year considerably ex- 
ceeded the values shown in the case of my district and 
Cornwall for the twelve months. These figures will give 
some idea of the importance of the mine to New South 
Wales and the adjacent colony of South Australia. The 
richness of the mines has led to the building of a railway 
from Adelaide to Silverton, which is now the centre of an 
important mining district. 

t the time of the Colonial Exhibition in 1886, visitors 
to the Queensland Court may have noticed lumps of fer- 
ruginous sintery quartz and brown hematite from Mount 
Morgan Mine, said to yield 7 oz. per ton.. The glowing 
terms in which the richness of the deposit were described 
seemed almost too good to be true; but the actual work- 
ing results over a series of years, and the substantial 
dividends paid to the shareholders, prove that there is a 
good basis of reality in the statements. Ihave before me 
the balance-sheet for the year 1889, and it shows that 
74,415 tons of raw stone were crushed and treated by 
chlorination, and produced 323,542 oz. of gold, equal to 
4 oz. 6 dwt. 4 grs. per ton for the total amount of stone 
raised. The dividends are equally satisfactory. The 
gold was worth 1,331,484/., of which 1,100,000/, was paid 
in dividends. It is rarely that one sees 83 per cent. of 
the gross receipts paid over as profit to mining adven- 
turers. This has all come from quarrying operations on 
the top of a hill only three or four acres in extent. 

Queensland, which was not raised to the dignity of a 
separate colony until 1859, when I left the School of 

ines, has thus become the premier gold producer of all 
the British possessions, 

As long ago as 1845, South Australia became famous as 
a copper country by the t finds of this metal at Burra 
Burra; but the later discoveries on Yorke’s Peninsula 
have thrown this old mine into the shade. In 1860 the 
owner of a sheep run, on seeing some green atacamite 
thrown up by the burrowing of a wombat, sank pits in 
search of the vein which he felt sure must exist and lit 
upon the Wallaroolode. Mr. Marcus says that the mine 
began to pay all expenses from the very first and that 
no capital was ever called up, and very soon handsome 
dividends were being paid to the shareholders. 

Tin also is coming to the fore, and in the northern part 
of the colony there are stanniferous dykes and alluvial 
deposits reminding us of those of New South Wales. 

hen we consider the vast extent of Western Australia 
and the smallness of its population, we may be surprised 
that so much mining has beendone. Various goldfields 
have been discovered within the last few years, and judg- 
ing by specimens lately sent over to this country there is 
no lack of rich beds of alluvial tin ore. 

For many years Tasmania gave little sign of being a 
mining country, but about the year 1873 we received the 
first accounts of Mount Bischoff, and in spite of many 
difficulties owing to the nature of the country, tin has 
been obtained in very considerable quantities ever since ; 
the yield of gold is a proof that other riches are awaiting 
the advent of a mining population. 

New Zealand must not be passed over without a word 
of comment. Its output of coal, about half a million 
tons annually, is increasing gradually, and the country 
not only supplies its own wants but also exports fuel to 
other parts. The gold industry, which was practicall 
of no importance in 1857, reached its acme in 1866 wit 
an output of 735,376 0z., whilst now it is little over 
j Ze 

Technical Improvements.—Let us now cast our eyes ve 
quickly over some of the technical improvements whic 
have been made in the art of mining during the last 
forty years. It will be convenient to take the various 
— in their natural order, and follow the mineral 
rom the time of its discovery to the getting, the haulage, 

* Including arsenic, arsenical pyrites, copper ore, ochre, 
slate, tin ore, wolfram, zinc ore, but exclusive of china 
clay and slate from open works, 
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winding, and preparation for the market, without omit- 
ting the necessary pumping, ventilation, and lighting. 
Leschot’s patent for the crown of diamonds was taken out 
in the year 1862, although the Egyptians may have been 
before him in this method of boring ; the original idea 
was to bore holes for blasting, and not to make prospect- 
ing holes; as late as 1867 this same notion prevailed. 
The great services of the drill have been rendered by 
applying the process to the preliminary work of dis- 
covery. 

The cheapening of steel has been an immense boon to 
the miner, for it has enabled him to be supplied with 
lighter, more serviceable, and more lasting tools. 

The introduction of machines worked by compressed 
air forms an important era in the history of mining. 
Schumann began to try his boring machines in the mines 
of Freiberg in 1857, and the success obtained by Som- 
meiller in the Mont Cenis Tunnel in 1861, and the follow- 
ing years, began to convince most mining engineers that 
the conveyance of power by compressed air to machinery 
underground was a matter deserving their earnest atten- 
tion. 1n 1867, Doering took a contract in the Tincroft 
Mine in Cornwall, and did work there and at Dolcoath; 
but on my return to Cornwall in 1873 there was not a 
single machine drill at work, and the successful introduc- 
tion of boring machinery into this county did not take 
place till 1876. Now-a-days there is not a mine of any im- 
portance which does not avail itself of this more expe- 
ditious and usually more economical method of making 
excavations in hard ground. 

In explosives the progress has been great. Gunpowder, 
which had been xf om soe into mining at Freiberg in 
1613, and into England in 1670, had remained our sole 
mining explosive until the discovery of gun-cotton by 
Schénbein in 1846 ; but gun-cotton had not come into use 
to any extent in mines when suddenly Nobel brought for- 
ward nitro-glycerine as a blasting material in 1863, and I 
well remember his coming to Cornwall a few years later 
to explain the merits of the tremendously powerful 
oil, of which we did not then know all the dangers. 
With infinite perseverance Nobel succeeded in overcoming 
the difficulties of producing a comparatively safe explo- 
sive from siucalvewan, and by the introduction of 
dynamite rendered a vast service to the miner. Indeed, 
it may be fairly said that the success of machine drills 
can be ascri in no small measure to the employment 
of nitro-glycerine compounds. Since 1867, when dyna- 
mite was patented in England, the crop of explosives has 
been a large one ; and it is difficult to keep au fait with 
the various compounds in ‘‘ite” which are continually 
being brought out. 

In the processes of sinking, due notice must be taken of 
the ingenious method invented by Herr Kind of exca- 
vating a shaft by boring, and the improvements intro- 
jax by M. Chaudron, viz., the adoption of a cast-iron 
instead of a wooden lining, and the now well-known 
‘*moss-box” for making a staunch joint at the bottom. 
As Chaudron’s patent was taken out in 1855, the process 
falls well within our period, and I may remark that it 
was first brought prominently before the notice of Eng- 
lish readers by a paper prepared by Sir Warington Smyt: 
after his visit to the Paris Exhibition in 1867. 

The new freezing process of Poetsch was first tried, as 
far as I can learn, in 1883, and since then has overcome 
the difficulties of sinking in running sand and other very 
watery strata in various parts of the world. The Haase 
system of forming a protecting shield of tubes of iron, 
yatented in 1884, is also worthy of mention. Bars and 
Gases made of steel bid fair to oust timber to a consider- 
able extent from its position as a supporting material for 
mining excavations. 

For removing overburden and for excavating minerals 
that lie at a shallow depth, the miner can now avail him- 
self of several steam navvies, and when thick beds of 
alluvial gravel have to be worked recourse can be had to 
the hydraulic method, by which the stock of gold in the 
mes | was at one time being increased at a rapid rate. 
The device of making a stream of water under pressure 
to wash down banks of auriferous gravel was not applied 
in California till 1852. 

Transport along underground roads has been improved 
and accelerated by various clever systems of rope haulage. 
Steel rails and steel sleepers are common, and the wagons 
and their wheels are made of steel of appropriate kinds. 

In winding the mineral up the shafts the main improve- 
ment consists in the almost universal adoption of wire 
ropes made of steel; and an entirely new departure in 
their construction is found in the locked coil wire rope, 
for in this the inventor has not hesitated to free himself 
from the trammels of tradition, which seem to have com- 
pelled ropemakers hitherto to copy the processes best 
suited for hemp, though using a totally different material. 

Greater speed of winding, better guides, and even 
mechanical banking, are additional signs of the advance 
made in this branch of mining. To overcome the dif- 
ficulties presented by increasing depth of mines, Blanchet 
has erected at Epinac his weil-considered pneumatic 
method of hoisting. 

In the department of mining which has to deal with 
the sanavel of water from mine workings, I may put 
upon record the completion of several famous drainage 
tunnels (adits). For instance there is the ‘‘ Ernst August 
Stolln” at Clausthal, begun in 1851 and completed in 
1861; it is 14 miles long, including its branches. 

The “‘ Rothschénberger Stolln” at Freiberg was begun 
in 1844. The main or trunk adit is more than 8} miles 
long, and its branches are more than 16 miles long, so 
that the total length of this tunnel is nearly 25 miles. 
The work was finished in 1877. 

A much older undertaking is the “‘ Kaiser Josef II. 
Erbstolln,” begun in 1782 and finished in 1878. It is 
10} miles in length and carries away the water from the 
mines at Schemnitz, in Hungary. 





The Przibram adit, also known as the Kaiser Joseph 
Erbstolln, is 43 miles from its mouth totheStephanschacht; 
the branches bring the length to 133 miles. It was com- 
pleted in 1859 after seventy years’ work. 

In this country the only great undertaking of this kind 
has been the Halkyn Tunnel, in Flintshire, which is still 
in course of being driven. Though not in any way re- 
markable for its length, or the depth at which it unwaters 
the district, for the length of the main tunnel will be only 
about four miles, and the greatest depth not much more 
than 200 yards, the quantity of water discharged by it 
cannot fail to attract notice. In ordinary times it is esti- 
mated that 14 or 15 millions of gallons flow out of it in 
twenty-four hours, and after heavy rains the discharge is 
found to increase oe 

With regard to pumping there seems to be a tendency 
to return to the compound engine, the use of which was 
advocated by some of the early Cornish engineers. 
Double-acting Rittinger pumps are praised on the Con- 
tinent ; and in some i enterprises, at Mansfeld, for 
instance, are the only ones now being erected. At 
Mechernich, on the contrary, I found in 1888 that prefer- 
ence was given to engines placed below ground. The 
material for constructing the pumps eaauives (cast-iron) 
remains as it wasin many British districts, whilst in less 
conservative quarters it is replaced by sheet iron or steel. 
No doubt ere long we shall see Mannesmann tubes find 
their way into mines for the rising mains. 

The subject of ventilation is one that has received a 
full amount of attention from colliery engineers, and very 
many of the old furnaces have been replaced by me- 
chanical ventilators of various types. For lighting mines 
in which inflammable gas has been found, a vast amount 
of ingenuity has been displayed by inventors in order to 
produce a really efficient safety lamp, and the introduc- 
tion of the Marsaut shield must take a prominent place 
in the improvements which have been made. In spite of 
various portable electric lamps having been brought to 
the notice of the miner, I am not aware that any colliery 
is lighted by this means, although a few pit bottoms and 
places where there is much traffic are lighted by fixed 
electric lamps. 

The ore miner is certainly to be congratulated upon 
having less ladder-climbing than he had forty or even 
twenty years ago, but the man engine no longer meets 
with so much favour as it used to do. With a well- 
arranged shaft the safety of ascending and descending by 
the cage is marvellous. 

If I were asked what are the two most valuable inven- 
tions in the art of preparing minerals for the market, I 
think I should not be doing wrong in naming the Blake 
rock breaker and the continuous jigger, both of which 
have rendered incalculable services. The coal miner now 
follows the lead of the metal miner and cleans some of his 
impure products by washing. 

t is perhaps wandering a little from my text to speak 
of coking, although the process is carried on at mines, 
but I cannot refrain from mentioning a case that came 
under my notice last year. Improved coke ovens and 
condensers have enabled a mineowner to pay all the cost 
of mining his coal by the gas and the products obtained 
from it. In other words, the coke is got for nothing ; at 
one time the coke was the only product made use of, the 
gases being allowed to burn to waste. 

No account of the progress of mining would be com- 
plete without a few words on the subject of Government 
interference for the benefit of the workman. At the time 
of the foundation of our School only eight years had 
elapsed since the employment of boys under ten years of 
age and of females below ground, had been prohibited. 

en came the Act of 1850 for the inspection of mines 
(13 and 14 Vict., cap. 100). It referred solely to coal 
mines and contained comparatively few regulations. 

After the lapse of five years another Act was passed 
(18 and 19 Vict., cap. 108), also applying only to coal 
mines. It laid down seven general rules and provided 
for the establishment of special rules. 

The Act passed in 1860 (23 and 24 Vict., cap. 151) had 
a longer life, and work at coal mines and ironstone 
mines in the Coal Measures was regulated by it until the 
Fosing of the 1872 enactment (35 and 36 Vict., cap. 76). 

his Act was made to apply to coal, stratified ironstone, 
fireclay, and shale, and at the same time a sister Act was 
passed to include all other mines, which by a misnomer 
was called the ‘‘Metalliferous Mines Regulation Act” 
(35 and 36 Vict., cap. 77). I say a misnomer because the 
largest iron mines are not included by it, viz., those in 
the Cleveland district, whilst many important mines 
under the so-called ‘‘ Metalliferous” Act do not produce 
metallic ores. This Act is still in force. Lastly, a 
statute was enacted in 1887, after the report of the Royal 
Commission, of which Sir Warington Smyth was presi- 
dent, to regulate still more minutely and effectively mines 
of coal, stratified ironstone, shale, and fireclay. This is 
the first Act in which the danger arising from coal dust 
was recognised. 

In my opinion the Metalliferous Act requiresamendment. 
I should like to see it assimilated to the Coal Act, as re- 
gards certificates for managers ; because, though the ore 
or the stone mine may be exempt from the accidents 
which claim a large number of victims at one time, 
statistics show that the minor casualties bring up the 
general death-rate very nearly to the figure which prevails 
in coal mines. It is inconsistent not to afford to the ore 
miner the safeguards considered necessary for the coal 
miner. 

The amelioration in the lot of the coal miner, owing to 
the lessening of the number of accidents, is considerable. 
During the five years comprised by the 1850 Act the 
death-rate from accidents was 4.29 per 1000 persons em- 
pened above and below ground. In the next period of 

ve years under the third Act the death-rate was 3.87 per 


1000. Under the fourth Act, which remained in force | 1891 





from 1861 till 1872, the rate of mortality from mine acci- 
dents had dropped to 3.20 per 1000, and the same dimi- 
nution in the fatalities continued under the fifth Act. 
Taking the fifteen years from 1873 to 1887, both inclusive, 
theaveragerate was only 2.14 per 1000, and lastly, in 1888 
and 1899, we have the very favourable figures of 1.77 per 
1000, Such a steady and constant advance on the path 
of safety is most gratifying. All the credit for this im- 
provement must not be claimed as the result of Govern- 
ment inspection, though there can be no doubt that the 
enforcement of strict regulations has largely conduced to 
it; but new discoveries in the art of mining as well as the 
general spread of information by the various mining insti- 
tutes throughout the country, have also had much to do 
with the happy result which has now been attained. | 

Another method of judging of the progress of mining 
is to ascertain the number of tons of coal which have been 
extracted for each death by accident. Judged by this 
standard also we have no reason to be ashamed of our 
country. In other countries there has been similar but 
not such marked progress. 


(To be continued.) 








CentrE-BoarD YACHTS BuILDING ON THE CLyDE.—In 
the yacht-building yard of Mr. Adams at Gourock, on 
the Clyde, there are now building two centre- board 
yachts, and to use the words of the yachting correspon- 
dent of the Glasgow Herald “their appearance in their 

resent stage is the most cee aa | apparition the 
tiyde has enjoyed for a long number of years.” One of 
the centre-boards is a ten-rater, being built for Messrs. 
Bryce and Richard Allen, owners of the ten-rater Doris, 
which had a long and successful career. This new 
Doris is wholly unlike any other ten-rater yet built. 
These cutters are pure centre-boards of the American 
type, modified by Mr. G. L. Watson’s own ideas. The 
ten-rater is even more American than Volunteer, and 
a bolder design than any attempts at centre-boards this 
side the Atlantic. With her centre board up she will 
draw at least a third less water than the old Doris; with 
it lowered to the full extent the cutter must draw a good 
deal more than the Doris. Besides her centre board, the 
feature of the cutter is the sweep of the camber of the 
keel up to the stem-head, so that instead of a the 
convex lines of an overhanging bow the stem will be 
altogether concave in outline. The bow will be of the 
canoe form of bow, and more or less identical with the 
flare of the old Norse craft that centuries ago invaded 
our shores. From the stem-head to the heel this new 
centre board presents the outline of a half-moon, with 
the lower limb considerably flattened. With a great deal 
more beam than any other ten-rater, this cutter’s lead 
keel must be hundredweights lighter than the keel of the 
old Doris, and on this account the cutter will have less 
displacement and less weight to carry. Mr. Watson 
has not had much experience in the designing of centre- 
boards, but his 5-tonner Archee, built last spring at 
Wivenhoe, with a late start for the season and some 
alterations in her trim, was the third cutter of her class 
for the season, and with her centre board down could 
outwind Glycera and Alwida, the best of the Solent fives. 
The second centre-board cutter is a 24 rater for Mr. 
Henry Allan, also of the Allan line. She is building 
by Mr. Adam, also from the design of Mr. G. L. Watson, 
and is intended to race against the class which was repre- 
sented last year by the Bandersnatch and Princess Ida. 





EXHIBITION AT BupAPEst. — By order of the Hun- 
garian Ministry of Commerce, an exhibition of clay, stone, 
cement, and asphalte-working machinery will be held at 
Budapest from May 15th to June 30th of the present 
year. The Exhibition will be under the management of 
the directors of Commercial Museum of that city. 
Foreigners are invited to exhibit all sorts of labour- 
saving machines, implements, and appliances connected 
with the above industries, and also articles of the 
said industries, manufactured in foreign countries, 
it ge they are not yet produced in Hungary. 

oods intended for the Exhibition will be carried by 
the ——— railways at a reduction of 50 per cent., 
but exhibitors will have to pay in full the expenses 
of transport of their goods from the Budapest Railway 
Station to the Exhibition buildings and back. There 
will be no charge for stalls, tables, shelves, or spaces on 
the walls, for unpacking, installing, and repacking the 
exhibits, for the storage of cases and boxes during the 
exhibition, and for fire insurance; the authorities will 
also provide competent watchmen, but will not hold 
themselves responsible for breakages or loss. Motive 
power will be gratuitously provided by the Exhibition 

mmissioners. Visitorsto the Exhibition will be admitted 
free of charge. To facilitate, if so desired, the sale of 
exhibited goods, the officials will undertake to receive and 
deliver the orders of intending purchasers gratuitously. 
‘Lhe Hungarian Ministry of Commerce intend to buy 
machines and implements of practical use for the develop- 
ment of the said industries in Hungary, and to make ad- 
vances to private individuals for buying such machines. 
The directors of the Commercial Museum are pre- 
pared to purchase foreign-manufactured s suitable 
to be used as models, and are specially anxious to 
acquire assorted collections of articles of well-executed 
pottery, particularly such as are specialities of certain 
countries or districts. Further details concerning the 
exhibition and printed official forms of application may 
obtained from the Austro-Hungarian Consulate- 
General, 11, Queen Victoria-street, E.C. Applications 
for space, &c., must be forwarded not later than March 1, 
1891, to the Handels Museum, Budapest, direct, and 
objects intended for the Exhibition must be delivered to 
the manager of the Exhibition at the latest by May 1, 
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STEAM ENGINES AND BOILERS. 


2343. T. Wrigley, Todmorden, Yorks. Mechanical 
Stokers. [lld. 8 8.) February 13, 1890.—According to this 
invention troughs b, which are covered for part of their length 
but are open near the firebridge, are arranged to extend from the 
front of the grate to the back end of the same ; into which troughs 
the fuel is fed from a hopper through shoots a, and which are 
fitted with reciprocating pushers ¢ for forcing the fuel along the 























2843, 


covered front part of the troughs, and discharging the fuel from 
the open back part of the troughs upon the back part of the grate 
in such a manner that the fresh supply of fuel is pushed up from 
below under the previously supplied fuel. Reciprocating scrapers 
g are so arranged and actuated as to convey the fuel, delivered 
upon the back part of the grate, towards the front end of the grate. 
(Accepted January 21, 1891). 


3302. I.S. and J. T. McDougall and T. Sugden, 
London. Separating Water from Steam in Steam 
Boilers. (8d. 9 Figs.) March 1, 1890.—A is an upper chamber 
into which the steam from the boiler enters. Beneath this 
chamber is a lower chamber C constituted by the partition c, the 
chamber C communicating with the upper chamber by openings 
cland c?. D are baffles which rest upon the partition ce. Steam 
from the boiler passes into the chamber A by the openings a into 
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the spaces between the opposed surfaces of the sides of the 
chamber and the plates d, dl, d5, through the spaces between 
the edges of the plates d!, and the sides of the chamber past the 
outer sides of the plates d and into the channel formed by the 
openings d4, and thence to the stop valve B. Water, which sepa- 
rates from the steam in its passage, passes by the openings cl, c2 
into the lower chamber C, and thence by the pipe E to the sur- 
face of the water in the boiler, and is not liable to be taken up 
again by the rush of steam. (Accepted January 21, 1891). 


4892. W. H. Allen, R. Wright, and R. W. Allen, 
London. Steam Engines. [ 2 Figs.) March 28, 1890. 
—High-pressure steam is admitted into the steam jacket c through 
the steam pipe ¢, and from the jacket the steam enters the steam 
chest f, through a port g, between the two pistons d, d1, which 
form the central valve, and are connected together by a rod, 
a continuation of which passes through a stuffing-box, and is 
actuated by eccentrics. The valves d, d1 work in a case k pro- 
vided with ports /, 7, by which the steam between the valves ,ai 
is admitted to the two ends of the cylinder a alternately, is cut 
off, and is allowed to pass directly to the corresponding ends of 
the cylinder 6, The inner edges of the valves d, @\ cut off the 
steam admitted to the cylinder a and their outer edges uncover 
the same ports and allow the steam to pass from the cylinder a 
alternately into the ends of the valve casing f, and thence into 
the ports m, ml, leading direct into the endsof the cylinder b. The 





cylinder b is provided with a separate exhaust valve consisting of 
two piston valves n, x1 working in a casing 0, the ends of which 


or 


den 


i 


4% 


4, 
2 2 
4 H aes iS 
ea} : 
S Te apeanecaedincacaaaiaae 
a ————__—_ 
aN N 
BN N 
LIN N 
N 





Le Wiberdi> 
S47, Vid 
t Zz 




















communicate with the exhaust pipe p. (Accepted January 21, 


ELECTRICAL APPARATUS. 


993. J. W. Edmundson and M. Clarke, Gateshead- 
on-Tyne. Holders for Incandescence Electric 
Lamps. [8d. 6 Figs.) January 20, 1890.—The lamp-holder 
comprises two porcelain blocks B and C, between which there are 
secured spring arms E shaped to embrace the lamp neck a, The 
grasp of these spring arms is further aided by an elastic ring D. 
The two blocks are bolted together and are provided with holes 





for the passage of the lamp wires and terminals B!, B?. The 
cover A is also of porcelain and is constructed to inclose the 
greater part of the upper block, to which it is attached by bolts 
Al, When the holder is designed for application to a bracket it 
is provided with ascrewed nozzle H ; when it is intended that the 
lamp shall be suspended by twin conductors a simple mouthpiece 
for i passage of the wires is provided. (Accepted January 21, 
1891). 


3913. G. ue , Wimbledon, Surrey, W. C. John- 
son and §. E. hinlips, London. Alternate Current 

ormers, [S8d. 3 Figs.) March 12, 1890.—The core a 
is built up of thin soft iron plates, and the yoke rings b are made 
by winding soft iron strip upon a mandrel. The thick lines ¢ and 
k represent sub-divisions of the core formed by the interposition 
of sheets of insulating material. The primary winding is repre- 
sented by the coils marked c, and the secondary winding by the 














coils marked d. The core with its winding, and with the pe 
is placed in abox e, provided with cover g, through which pass 
screws h, pressing the yokes and core securely together. The ends 
of the primary and secondary coils are brought through insulating 
stuffing-boxes. The horizontal dimension of the yoke rings is 
increased at the places of contact with the projecting ends of the 
core with a view to reduce the magnetic resistance of the joint. 
(Accepted January 21, 1891). 

20,486. G. E. B. Pritchett, Bishop’s Stortford, 
Herts., and H. R. Low, London. Distributing Elec- 
tricity. [6d. 2 Figs.) December 20, 1890.—This invention 
relates to the distribution of electricity by converters in conjunc- 
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tion with underground conductors. The converters together 
with the necessary safety appliances are inclosed in cases A of 
waterproof material provided with a movable cover C ; the ends 
of the primary conductors P and the secondary conductors § of 





the converter being led toa terminal board B within the case. 
These containers are placed at intervals beneath the surface of 
the ground and in the line of the main primary conductors which 
are led through the containers; the ends of the primary con- 
ductors of the converters being connected to them on the ter- 
minal board, on which also all joints in and connections from the 
primary conductors are made. (Accepted January 21, 1891). 


20,612. W. White, London. Socket-Holders for 
Incandescent Electric Lamps. (6d. 5 Figs.) December 
17, 1890.—A base A of insulating material is a with a ridge 
B extending quite across the base and standing up between the 
two conducting fittings EandF. Each of these fittings is secured 
by two screws J, J1 to the base A. Onder one of these screws J 
in each case is fixed the end of one of the two conducting wires, 
which are brought separately through two holes G and H through 





the base A, and are kept — separate by the ridge B. The 
tubular part of each of the fittings E and F, after receiving the 
spring D and the plunger C ; which is made with a collar at its 
base, has its upper lip burred over so as to prevent the plunger C 
from coming out. To facilitate this burring over, the upper edge 
of the tubular part is bored out, and then after C is introduced, 
ieele is forced inwards by a punch, (Accepted January 21, 


GAS ENGINES. 


3774. C. D. Abel, London, (The Gas Motoren Fabrik 
Deutz, Kiln-Deutz, Germany.) Gas-Motor Engines. [6d. 2 
Figs.j March 10, 1890.—According to this invention the explosive 
charge is prevented from being prematurely ignited by introduc- 
ing into the cylinder during the exhaust period a quantity of steam 
or water spray, for cooling down the residuary products before the 
introduction of the next charge. a is the explosive charge admis- 
sion valve, b the admission and igniting passage of the cylinder, 
cis the cam shaft, / is a passage leading into the charging chamber 








from a valve g, which closes the communication between the 
passage k and a pipe 7 leading from a supply of steam or water 
under pressure. The valve g is kept closed by a spring h, and its 
stem is acted upon by a bell-crank lever f having a roller e, which 
is acted upon by a cam d on the shaft c. This cam is so arranged 
as to open the valve g, and thus admit steam or water to the 
cylinder during the exhaust period, the duration and quantity of 
such admission being regulated by the form and position of the 
cam d. When water spray is used, a curved perforated nozzle 
is attached to the e k so as to direct the spray through the 
passage b into the cylinder. (Accepted January 21, 1891). 


4164. C. D. Abel, London. (The Gas Motoren Fabrik 
Deutz, Kéln-Deutz, Germany.) Gov g Gas and Petro- 
leum gines. (8d. 2 Figs.) March 17, 1890.—The rod 
of the gas valve b is connected by a lever wto a sliding rod k, 
opposite which is a rod @ pivot to a slide p, and having a 
weighted arm p! fixed toit ; the slide p having ato-and-fro motion 
imparted to it by a link o connected to the rod q that works the 
gas slide 7. The discharge valve » is closed by a spring and 
opened during the discharge period by a bell-crank lever ¢ el, 
the arm ¢ of which bears with a roller g against a cam f on the 
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countershaft that works the gas slide. The lever ee! has a tail 
with a projecting stud h, and a pivotted lever d has a hooked 
valve Z which catches over the stud A when the lever ¢ e1 has been 
moved by the cam f, the lever d being acted upon by a spring 1 
which tends to hold it in its position, The other end of the lever 
d is connected by a rod ¢ to the rod of the valve b, so that when 
the valve is forced open by the action of the parts a, k, w, the 
lever d is moved so as to release the stud h, whereupon the dis- 
charge valve 7 will be closed by its spring when permitted to do 
so by thecam f. (Accepted January 21, 1891). 


7146. H. A. Stuart, Bletchley, Bucks, and C. R. 
Binney, London. Combustible Vapour or Gas and 
Air Engines. (8d. 8 Figs.) May 8, 1890.—In this engine a 
vaporiser is employed which is in direct communication with 
the working cylin er c, and is maintained at the requisite degree 
of heat by the combustion of the combustible mixture therein. 
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The vaporiser also serves to ignite the combustible charge. 
Assuming the pou to be as in Fig. 1, and the vaporiser k to have 
been sufficiently heated by a lamp, if the flywheel be turned the 
outward stroke of the piston will draw through the valve i a 
charge of air, which, on the return of the piston, will be com- 
pressed. Meanwhile the pump m will have drawn from the tank 
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aa charge of oil, and when the piston commences its second 
outward stroke this oil will be sprayed into the vaporiser k and 
form with the compressed air an explosive mixture which, owing 
to the heat of the vaporiser, is ignited, thereby driving the 
piston forward. On the return of the piston the exhaust valve is 
opened and the exhaustion of the products of combustion from 
the cylinder b takes place. (Accepted January 21, 1891). 


RAILWAY APPLIANCES. 


1197. J. P. O'Donnell, W. Smith, and I. A. Timmis, 
London. Interlocking Levers in Railway Point 
and Signal Apparatus. (8d. 4 Figs.) January 23, 1890.— 
When the lever A is in its normal position (Fig. 1) and the catch 
handle is raised, the drop-box C, plate D, connecting link E, and 
hammer F, are moved into the dotted position marked 2 (Fig. 3); 
by its action the tappet H is also moved and all the locking is 
effected. When the signalman’s lever is moved towards the 
centre of the segment, the connecting link and hammer assume 
the dotted position 3(Fig. 3), anda further movement is given 














to the tappet by the movement of the lever. As the lever is 
now moved to complete its motion, but before the catch handle is 
ut down, the end F% of the hammer F strikes against the plate 
and tilts the link and crossbar beyond the centre to the left, 
thereby moving the tappet to the — 4 (Fig. 3). When the 
catch handle is put down, the drop-box C, plate D, and connecting 
link E are pressed downwards, and the hammer moved on its 
centre to the position 6 (Fig. 3), a consequent movement being 
thereby given to the tappet H which completes the releasing for 
the required levers. The reverse action takes place in going back. 
(Accepted January 21, 1891). 


16,283. R. Battye, Sydney, N.S.W. Fluid Pressure 
Brake Mechanism. (8d. 7 Figs.) October 13, 1890.—Air 
being introduced at 28, passes through the chamber 29, along 
passage 36, into the drip cup 3, thence through ports 4, into 
chamber 5, and pressing the piston 6 upwards, opens the central 
valve 14, and passes through ports 15 into slide valve 8, thence 
through perforations 11 into the pipe 40, which has the effect of 
introducing the pressure to the reverse side of the piston 6 























through perforations 16. The downward movement unseats 
simultaneously the valve seatings 23, 25, and 26, causing the 
valve face 27 to uncover the slots 21, and establishing communi- 
cation with the groove 19, and thence by the pipe 41 to brake 
pressure cylinder 42. By a preponderating pressure in the train 

ipe, 6 and 7are forced to their position of rest, and communication 

opened between 41, 21, 19, and 42, thus putting off the brake by 





using the air from the brake pressure cylinder. The air so used 
will remain in the brake release cylinder until a downward move- 
ment is again given to 6 and 7, when such movement will esta- 
blish communication between 42, 18a, 22, 20, and 43, thus dis- 
charging the air from the brake release cylinder into the open 
air. (Accepted January 21, 1891). 


GUNS, &c. 


2869. A. J. Boult, London. (H. Lichbaum, Boulog 
sur-Mer, France.) Pneumatic Guns. (8d. 4 Figs.] Feb- 
ruary 22, 1890.—The reservoir is formed in sections A so that each 
section may be readily moved about. The sections are formed as 
segments of a circle, so that when bolted together a circular 
reservoiris produced. This reservoir is used as the foundation 
for the gun and is provided with a circular track H upon which 
the gun or gun-carriage F may travel. Each section of the re- 








servoir is connected with the othersand with the gun by a central 
pintle K. Thecentre of the reservoir forms an opening D! into 
which all the sections open. Into this space is fitted the hollow 
pintle E provided with suitable openings. It communicates by 
its upper end with the gun. The pintle Eis closed at the bottom 
so as to prevent it lifting. Each section A is provided with 
strengthening a Al, A2, The bee gr en are perfo- 
rated to allow of the passing of gas, (Accepted January 21 1891). 


5531. O. Imray, London (7. English, Magdeburg, Ger- 
many.) Cradles and Recoil Buffers for Field-Gun 
Carriages. (6d. 1 Fig.) April 11, 1890.—The bearings A for 
the trunnions of the gun slide in guides B on the upper part of 
the cradle C, which is turned round the axle D by the elevating 
screw E. Thehydraulic buffer cylinder F is mounted by trunnions 
J on the cradle C, and its piston-rod extends both forwards and 
backwards through stuffing-boxes. The front part of the 
piston-rod passes through a pair of helicoidal volute springs G and 








terminates in a collar f, beyond them. The rear part of the 
piston-rod is jointed at H to an eye at the breech of the gun, to 
which also is jointed ashoe K that slides on the rear part L of the 
cradle. When the gun recoils, it drags backwards the piston 
within the cylinder F, the movement being resisted by the liquid 
in the cylinder, which passes through a limited area past the 
piston. The spring G is compressed, and when the force of the 
recoil is expended, causes the gun to advance again to firing posi- 
tion. (Accepted January 21, 1891). 


MINING AND METALLURGY. 


6400. J. von Langer and L. Cooper, Leeds. Recu- 
perators. (8d. 9 Figs.) April 26, 1890.—This invention 
relates to recuperators composed of two or more separate blocks. 
Each block is composed of tubes a, provided at the ends with 
flanges, which form a continuous wall. The air to be heated 
enters the last recuperator block R% through its front wall A’ and 
leaves it through the rear wall B3, after which it passes through a 
short side flue C to the rear wall of the second block R2. vroceed- 
ing through the tubes of the same to its front wall A, where it 
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reaches a second side flue B, which leads the gases to the fron of 
the first block R1, Finally the gases travel through the tubes of this 
block to a third flue E which leads the heated air to the furnace. 
The waste gases from the furnace travel across the first block R1, 
so as to fill the open spaces between the tubes, then in the same 
manner across the second R2 and the third block R3 to the 
chimney flue F, without changing their direction. The gases are 
7 by the end flanges of the tubes. (Accepted January 
1 


, 1891). 
MISCELLANEOUS. 


2281. J.C. Cole, London. Machines for Crushing 
and Grin Hard Substances. (8d. 4 Figs.) February 
12, 1890.—A is the main frame and R is a vertically reciprocating 





piece moved by the crankC. The piece R gives mot’on to the two 
sets of toggles T, T;, and Tz, T,, that move the jaw-piece B and 
Bl, which are pivotted at Z. One end of the toggles T, and T 

pivots in adjustable pieces b and b! respectively. The jaw Bi 
makes two double reciprocations, while the jaw B makes but one 
double reciprocation to every revolution of the crank C. To 
effect this, the parts are so arranged that the crank has moved 
the piece R to its lowest position when the toggles T and T, are 








in one horizontal line. When the crank lifts R to its highest 
position the jaw B will be fully open. The lower toggles are 
about half the length of the upper toggles, so that the movement 
of both jaws is of about the same extent. The crank works in 
bearings in the piece R which slide backward and forward in a 
sloth. The toggles close the jaws, and they are opened by rods 
P and P, which are adjusted by nuts N and N}, that bear against 
buffer springs. (Accepted January 14, 1891). 


3678. G. Tosh, Motherwell, Lanark. Rolling Mill 
Machinery. . 8 Figs.) March 8, 1890.—Traversers 11 are 
arranged between the feed rollers 13. Each traverser has mounted 
on it, on journals, a combined pusher and tilter or rocker 14, 
which is made with arms 15 extending from its axis at right 
angles to each other, moved by wire ropes or chains. If a 
mass of metal has to be turned a quarter over and then moved 
transversely to another part of the rolls, spurwheels 25, 26 are set 
in motion in the appropriate direction, without at first shifting 








the clutch 28 or 29 close in to the spurwheel 26, and the shaft 23 
is prevented from turning by applying friction to the brake pulley 
31. The rocker turning rope 17 will be pulled whilst the traverser 
11 is held stationary, and the rocker 14 will be turned a quarter 
round, On this being accomplished, the clutch 28 or 29 will be 
moved close in to the spurwheel 26, and then the shafts 19 and 23 
will turn together, and both ropes 17 and 21 will act in concert to 
move the traverser 11 with its rocker 14 transversely. (Accepted 
January 14, 1891). 


15,021. W. P. shompoon, Liverpool. (C. E. Seymour 
and C, F. Staver, Hurley, Wis., U.S.A.) Ore Concentrators. 
(8d. 2 Figs.) September 23, 1890.—According to this invention, 
when a supply of pulverised ore and refuse is placed in the bowl 
E, and the bowl is partly filled with water, the shaft and bowl are 
rotated with such speed that a portion of the water with the 
lighter and earthy parts of the contents of the bow] will, by centri- 
fugal force, be thrown out of the bowl over its edge into the 
trough F and discharged through the aperture F1, while another 
portion of the water and the heavier particles will not be thrown 





























out under such rotation, but will remain at the bottom of the 
bowl, at which point the centrifugal force is not sufficient to 
force them up the side of the bowl and over the edge. When the 
foreign matter has been sufficiently separated from the ore, the 
bowl is stopped and the washed ore discharged downwardly 
through the shaft D by the raising of the nut V! which promptly 
disconnects the bowl from the driving pulley and at the same 
time raises and thereby opens the valve H, permitting the ore to 
escape into the pan b. (Accepted January 14, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE MANNLICHER MAGAZINE 
RIFLE. | 


THE interest attaching to our new magazine rifle, | 
which we described in a late issue, renders it desir- | 
able that the public should be acquainted with the 
weapons of other inventors, and which may possibly 
be some day used in opposition to our own. We, 
therefore, this week give engravings of the Mann- 
licher rifle, which has been very favourably spoken 
of on the Continent. The most striking feature 
of this arm is that it is not designed to be used as 
a single loader. At all times the soldier uses 
his magazine, no matter how deliberately he 
may take aim. If the cartridges had to be placed 
in the magazine one at a time there would 
be. no gain of speed in this arrangement, but 








to be removed, and is fitted with a spring, the 
platform of which always remains parallel to the | 
cartridges, and directs their points to enter the | 
chamber. 

Fig. 1 shows the body of the rifle with the bolt | 
drawn back. The top cartridge in the magazine 
can be seen standing ready to be driven into the 
chamber. When the bolt is moved forward its round 
end (Fig. 3), beyond which the extractor projects 
(Fig. 1), catches the base of the cartridge standing 
in the clip or cartridge-holder (Fig. 6). Before the 


cartridge is free from the clip the bullet is entirely 
| within the chamber, and forms a guide to lead it for- 
ward. When theclip ceases tohold the rearendof the 
‘cartridge the extractor catches it and presses it 
against the hollowed side of the body, along which 
it slides into its place. 


There is no chance of a jam 





rather the contrary, for it is a slower operation 
to put a cartridge into a magazine and then transfer 
it to the barrel than to put it direct into the 
chamber. 


of five (Fig. 6), held together by a light steel clip 
(Fig. 7), and the whole five, with the holder, are 
placed in the magazine with more ease than one, 
since they present a better finger hold. At each 
ns aia | and forward motion of the bolt a cartridge 
is pushed out of its holder, forced into the barrel and 
extracted, and as soon as the last has been removed, 
the holder drops through a hole in the bottom of 
the magazine and falls on the ground. 

Another point of interest is that the bolt has no 
turning motion on its axis. It is pushed straight 
in and out, and is locked by a drop catch. The 
moment it is home the catch takes against a fixed 
projection in the body, which resists the rearward 
action of the powder pressure. The first action of 
drawing back the handle of the bolt is to lift the 
drop catch over the projection, when the bolt can 


be readily withdrawn, bringing the empty cartridge | 


case with it. All the parts of the bolt (Figs. 2 
to 5) can be taken apart without tools, with the 
assistance of a small rod which is firmly attached 
to the stock in the position usually occupied by 
the cleaning rod. The magazine is not intended 


But instead of being issued singly to | 
the soldier the cartridges are sent out in packages | 





'taking. place, however fast the feeding may be 
effected, since the cartridge is held both at front 
jand rear. The magazine spring lies partly within 
the steel clip without touching it. As soon as'| 
one cartridge is removed the remainder are all | 
pushed up, the pressure of the upper cartridge | 
against the turned-in sides of the holder sup- 
porting the latter; as soon as the last cartridge 
is put into the barrel this pressure is, of course, 
withdrawn, and the empty holder drops down, 
leaving a clear space for the insertion of another. 
The spring is formed of two blades; the lower is 
pivotted near the bottom of the magazine by one 
of the screws shown (Fig. 1), while the second is 
pivotted to the first. Ateach joint there is a strong 
spring of considerable range, so that the cartridges 
are pressed up steadily and firmly to the very last. 
This pressure is resisted by a catch or rib on the 
back of the holder (Fig. 6), which takes against a 
small catch provided with an external pressing 
piece at the back of the magazine. This piece can- 
not be seen in the engravings. 

The bolt is made in two pieces, the main part 
being bored from end to end. In its centre lies 
the striker with the mainspring (Fig. 4), and in a 
groove in its side is the extractor (Fig. 5). The 
front end of the bolt is closed by a screw, having 
'a small hole in it for the striker to pass through. 








| 


In the head of this screw is a gate which receives 
the extractor ; by this means the screw is locked 
and cannot chatter back. Into the back of the 
bolt there slides the handle, the two being held to- 
gether by the striker and spring, as by an elastic 
bolt. To the end of the striker is screwed the 
cocking catch, which engages with a sear on the 
trigger. On the underside of the handle piece is a 
fixed incline, which the mainspring constantly tends 
to draw in between the bolt and the drop catch on 
the latter. This action, however, cannot take 
place until the bolt has been pressed in so far 
that the drop piece (Fig. 3) has arrived over a 
cavity cut in the gun body to receive it. Imme- 
diately this position is attained the handle piece 
can be pushed forward to lock the bolt. At the 
same time the cocking catch hooks on the sear, and 
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| the 


rar is cocked ready for firing. In extracting, 
andle is first drawn back to lift the drop catch 
| over the projection ; during this time the bolt stands 
still. Further motion carries the bolt back, and 
with it the extractor and the cartridge. 

It will be noticed that the extracting motion is 
done with a straight pull, aided by the hammering 
action which results from the handle starting in 
advance of the bolt. It appears to us that this 
is the weakest point in the rifle, and we much 
prefer the cam motion in bolt actions such as in the 
German Mauser. We see no reason, however, why 
the hammering motion should not be made greater, 
and we believe there are several very successful 
rifles with percussion extractors. The method of 
working with five cartridges in the magazine 
does not give a very great reserve for the 
‘*supreme moment” of which we hear so much, 
but it is contended that it forms quite as large a 
store asa man can make use of. After he has 
fired five shots in quick succession his aim has 
gone so wild that he would probably waste the 
remainder of his stock if it were any larger. The 
slight relief to the muscles from the change of atti- 
tude in putting a fresh supply into the magazine, 
will enable him to start afresh with greater precision, 
which will more than recoup for the second or two 
that will be;wasted, Since the gun is not intended 
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to be used as a single loader, it may happen, how- 
ever, that the supreme moment will find the man 
with only one or two cartridges in his magazine. 
He may have ceased firing for some time, when 
suddenly a furious rush upon his position is made 
by a superior force. Probably he has forgotten 
how many of his cartridges have been expended, 
and cannot tell how many remain. Yet it is most 
important that he should have a full supply ready 
against the command to fire is given. Under these 
conditions, a very ingenious device is brought into 
play ; the catch at the back of the magazine is 
pressed, and immediately the holder, with all the 
cartridges it contains, springs out and leaves the 
magazine empty. A new holder is then inserted, 
and the man starts with a full store, and can pour 
in his five shots with rapidity and precision. For 
a continuous rapid fire the Mannlicher clip system 
is undoubtedly far superior to a magazine, which 
may hold ten cartridges, but which has to be loaded 
one by one, and, moreover, it does away with the 
complication of a ‘‘cut off.” The great rapidity 
with which the clips of cartridges can be inserted 
does away with the necessity of carrying a large 
store of cartridges in the magazine. We must add 
in conclusion that the diameter of the bullet is 
.320in., and that the weapon has been adopted by 
the Austrian Government, the magazine principle by 
the German Government, and the French, we hear, 
are adopting a similar system for their cavalry. 








ON THE LAWS OF STEAMSHIP 
PROPULSION. 


By Rosert ManseEt, Glasgow. 


In Enoingerina of December 19, I observe 
‘* Engineer ” very properly has drawn attention to 
a great discrepancy between the Admiralty esti- 
mated and the trial results of H.M.S.S. Bellona. 

That a vessel should take very much less power 
for an estimated speed, is a more unusual fact to 
deal with than the case of finding the power pro- 
vided wholly inadequate, although either implies 
serious misapprehension of the law of the problem, 
which ought not to exist. If clear of confusion of 
ideas, and mistaken statements as to facts, the ex- 
perimental results of physical phenomena ought to 
enable us to decipher the laws involved in the 
phenomena. Take, for example, the cruisers 
H.M.S.S. Barham and Bellona, of 1830 tons dis- 
placement, and designed for speeds of 19.5 and 
17.5 knots, when the machinery developed 6000 
and 3500 indicated horse-power respectively. This 
forecast, if justified by the trial result, implies 
for these vessels the relation of power and speed, 
is expressed by the formula : 


E=D! V 10 (V—13.83).0936. 
or, in its more workable shape : 
Log E=log p} + logV + (V —18.83) .0936. 
The test as follows : 





Trial speeds V . 210.5 17.5 
Subtract : 13.83 13.83 
Differences = 5.67 3.67 
Product by .0936 = .6307 3435 
Add log . = 2g900 12430 
» (183098 ks = 1.9875 1.9875 
Sum, orlogE... .. ... = 3.7782 3.5440 
er bas = 6000 3500 


That is to say, the powers for these speeds, by 
formula, are exactly those provided by the estimate. 

But, at page 628, ENGINEERING, November 28, 
1890, we find it stated: The Bellona, on trial, 
showed a speed of 19.46 knots, when the engines 
developed 3657 horses ; some 2383 horses less than 
the power predicable by the foregoing formula ; so 
that the estimate suppositions must have differed 
widely from the experimental facts. To illustrate, 
by the converse case, take H.M.S.S. Melpomene, 
2950 tons displacement, and estimated to have 
speeds of 19.75 and 17.75 knots, when the engines 
developed 9000 and 5500 indicated horses respec- 
tively. This, in like manner, would imply the rela- 
tion of power and speed expressed by 


E= p> V 10 (V¥— 12.86) . 0837. 
or, in its working shape 
Log E = log D? + log V + (V—12.86) .0837. 


Whereas, the trial results correspond to the 
markedly different constants 


E= D> V 10 (V—9.40) .059, 
or, again, 
Log E=logD* + log V + (V—9.40) .059. 
The test : 











Trial speeds VV... .. ove 0 19:7 17.383 
Subtract Se a. ni 9.40 9.40 
Differences .. = 10.3 7.983 
Product by .059 be oo oe EDT 4710 
Add log wee we SS 1,9045 1.2401 
» (2950) = 2.0819 2.0819 
Sum, or log E... = 3.9841 3.7930 
SS ie ie si = 9640 6210 
BydataE 2...) 06. = 9641 6216 


Agreement thus practically perfect ; and in both 
cases confirm the statement of the general law of 
the problem, being expressed by the formula 


E=D* Vv 10 V-)« 
Changes of the conditioned constants a and X being 
alone necessary to adapt the formula to the trial 
results. For itis well understood, change of con- 
stants do not involve a change of law ; but merely 
some alteration in the trial, circumstances, or con- 
ditions. Thus, in Melpomene, the involved factor 
10 (¥—12.86) .0887 


having turned out to be 
10 (V—9.40) .069. 


the estimated powers, 9000 and 5500 indicated 
horses, will be insufficient for the speeds 19.75 and 
17.75 knots. In point of fact the powers 9641 and 
6216 only gave 19.7 and 17.383 knots respectively. 
Similarly, the Bellona with the factor 

10 (V —13.83) .0936, 


by which about 6000 indicated horses ought to 
drive the vessel 19.5 knots. When we find 3557 
horses on trial propelling the vessel 19.46 knots, it 
is not difficult to deduce ; the true form of this 
factor, very approximately, must be 

10 (V-16.59) 11 

Thus, if 

log E=log® + log V + (V —16.69) .11, 

We have 





Trial speeds V =19.46 17.5 

Subtract 16.69 16.69 

Differences (V—X) = 2.77 81 

Product (V-X).11= .3047 -0891 

Add log, V... = 1.2891 1.2430 

yy log.D® ... = 1,9575 1.9575 

Sum or log. E = 3.5513 3.2896 
aime = 3658 1948 indicated horses, 
: instead of 

By data E .. = 98567 3500 by estimate. 


Next, as to the meaning of these quantities a 
and X, which have been seen to be representative 
of important influences in the physical problem ; I 
have often explained, in analytical mechanics, the 
mathematical definition of the first of these is : 
—d@ log. R 

av 
That is to say, the differential coefficient, with 
respect to the speed, of the logarithm of the resist- 
ance. This being the case, it necessarily follows 
the resistance must be a quantity of the form : 
R=6 log. -1 a V=b 104V 
where 6 is a constant coefficient, and V the speed 
corresponding to the resistance R. The work done 
upon that resistance, when it is overcome at the 
speed V, necessarily follows : 

E=R V=b V log.-!aV=bV10¢V 

A short digression on the origin of all this may 
be instructive to many. 
More than two centuries are gone since Sir Isaac 
Newton, writing his great work ‘‘ Principia,” or 
‘* Mathematical Principles of Natural Philosophy,” 
after having laid down and illustrated certain fun- 
damental principles, made the following important 
and never to be forgotten statement. ‘‘ But to 
treat of mechanics is not my present business. I 
was only willing to show by these examples the 
great extent and certainty of the third law of 
motion.” (Note : Newton is now writing as a me- 
chanician.) ‘‘For if we estimate the action of the 
~, aa from its force and velocity conjointly, and 
likewise the reaction of the impedimenta conjointly 


a 





from the velocities of its several parts, and from 


the forces of resistance arising from the attraction, 
cohesion, weight, and acceleration of these parts, 
the action and reaction in the use of all kinds of 
machines will be found always equal to one an- 
other.” Newton wrote in Latin, and novel names 
now designate the objects of his statement. Thus, 
what he named actio agentis, action of the agent, 
we now name the gross developed power or ener, 
measuring it, in the case of steam vessels, in Watt's 
indicated horses. Reaction of the impedimenta, in 
like manner, is the gross sum of the works done on 
the several resistances to the vessel’s motion ; and 
to allow for differences in the kinds of units em- 
ployed to measure these respective quantities, when 
reduced to the form of an analogy, Newton’s pro- 
position is stated thus : 
Gross developed power : gross works done : ; unity : 
a constant. 

whence : 

Gross developed power= gross works done, 

constant 


About 150 years after this, when speculations on 
the law of the relation of power and speed in steam- 
ships came to be instituted, the gross power being 
denoted by E, the constant by C, and the hypo- 
thesis for the gross work done at different speeds 
of the same or similar vessels, was that it varied as 
the square of a lineal dimension, by the cube of the 
speed ; and since the square of a lineal dimension 
was equally represented by the comparative im- 
mersed mid area, or the two-third power of the 
displacement, in symbols, the foregoing hypothesis 
was put in the shape : i 


p= M V3_pivs 
. 


where M and D represented the immerged mid 
area and displacement respectively, and the con- 
stants C and C, (related by the analogy C:C,:: 


M : D®) came to be known as the ‘ Admiralty 
Constants.” The one obvious fact about them 
being, in no case were they ever known to present 
the slightest symptom of constancy, varying in the 
most extraordinary and inexplicable fashion. 
Newton’s statement was quite ignored, and the 
variations which (until introduced into the problem 
by this false hypothesis as to the resistance) had no 
existence, were declared to be the measure of the 
comparative efficiency of the vessel and machinery 
at the various trial speeds. An intelligent discus- 
sion of any carefully conducted experiments on 
a steam vessel, at different speeds, ought to have 
indicated the truth of Newton’s proposition, and 
insured the rejection of the hypothesis of the 
speed factor of the resistance varying as the square 
of the velocity, with all other deductions, founded 
upon this fallacy; and farther, have led to the de- 
fining and understanding of peculiar ranges of 
speeds, where questions of comparative efficiency 
are really involved, but which have been inextric- 
ably confused by being jumbled up with variations 
which only exist as a consequence of incorrect 
hypothetical assumptions. 

x will briefly illustrate, by quoting the few 
examples given in a lecture in connection with the 
Glasgow Naval and Marine Exhibition, 1881. 

1. H.M.S.S. Shah, trials 5, 6, 7, 8. See Admi- 
ralty trial tables. 

2. H.M.S.S. Iris, trials 14, 15, 16, 17. See 
Admiralty trial tables. 

3. S.S. Merkara, trials 1, 2,3,4. Authority, late 
Mr. W. Denny. 

4. §.S. Charles Quint, trials 1, 2, 3. Authority, 
Mr. John Inglis. 

Referring to values of the Admiralty constants 
of ne ee Shah, it will be seen, for trial (8) the 
value o 








Mv? 
E 
while, for (6) it is, 702.4. But, on replacing V? by 
the quantity 10-”®V, we obtain the numbers 43.60 
and 43.53 ; while (7) shows the value 44.10; cer- 
tainly, a near approach to constancy. But is 
Newton, the seer, to be discredited on account of 
such small discrepancies? which, obviously, would 
be —— by very slight inaccuracies in the ob- 
served speeds. The real speed through the water, 
clear of all influences of tidal and wind drift, is, 
indeed, a difficult problem ; involving the law of 
tidal fiux, modified by local influences. The average 
blockhead finds it convenient to suppose (and it 
may answer all his purposes), by taking the mean 


= 466.9; 





' 


of the speeds, with and against these drifts, he will 
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then have the mean speed through the water ; an 
erroneous assumption, which has led astray many 
able and well meaning students. 


Table showing Rectification of Admiralty ‘* Constants.” 
































| 
Calculated | >> | We obtain 
3 Values of | wg ++ (Newton's, or 
é —| 37 leaky rue 
’ n . A ay ~ y 
Vessel’s Name. 3 lei Im. | | ewe | Values of 
> | Fira ive |) ESS | 
oot S | al | 62 Sau |_— 
213 iu nu | ~ Sg | 
BH} oO }]o Oo |} ae" | oC. | C. 
H.M.S.S.Shah ..| 5 | 16.45 | 587.3 | 194.9 110.0792, 43.58 | 14.47 
6 | 12.13 | 702.4 | 233.1 | | 43.60 | 14.48 
7 | 8.01 | 656.3 | 218.0 | 44.10 | 14.64 
8 | 5.32 | 466.9 | 155.3 , | 43.53 | 14.46 
H.M.S.S. Iris ..| 14 | 18.59 | 594.9 | 188.1 10.0750 42.70 | 13.56 
15 | 15.75 | 690.5 | 218.4 | | 42.39 | 13.36 
16 | 12.48 | 770.0 | 213.6 | 42.72 | 13.50 
17 | 8.32] 676.7 | 213.8 | 41.12 | 13.00 
S.S. Merkara 1 | 12.91 | 579.4 | 275.9 10.0735 ¥! 30.93 | 14.72 
2 | 11.09 | 585.2 | 278.1 31.05, 14.78 
3 | 9.10 | 551.0 | 262.7; | 31.12 | 14.77 
4 | 6.20 | 417.5 | 199.0. | 31.08 | 14.7 
§.8. Charles Quint} 1 | 15.11 | 702.8 | 306.4 10.0842 V! 67.21 | 24.94 
2 | 13.42 | 770.4 | 335 9 | ' 57.33 | 25.00 
3| 9.82 823.4 | $59.0 | 57.80 | 24.98 





It is fortunate, however, still founding upon 
Newton’s statement, only carrying the consequences 
a step further. On adopting the formula which I 
have employed in the former part of this article, we 
are able to put this matter still more definitely, 
and so as to determine variations due to these 
causes. Thus, the general formula 


E=D> V10(v-xn 
in its working shape : 
‘Log E =logD* + log V +(V—X)a, 
applied to the trial data of the vessels in the 


able, yields the following special values of con- 
stants : 


No. I.—H.M.S.S. Shah... E=183.5 V 10'V—115!) 097° 
»o I— , Iris IV.... B=198.9 V 10'%-1-00 0m 
», III.—S.S. Merkara .. E=143.6 V 10'V—12.62) .0738 
»» IV.—,, Charles Quint... E=108.8 V 10'%—1-%) 06 


The importance of the subject may induce persons 
to look into the following figures, where these for- 
mulz are tested for the actual trial speeds of the 
several vessels, as follows: 














No. 1.—Speeds V ... = 16.45 12.15 8.01 5.36 
Subtract X = 11.51 11.51 11.51 1151 
Differences == 4.94 64 —3.50 —6.15 
Product by 

0797 _... =  .3937 .0510—.2789 —.4902 
Addlog V... = 1.2162 1.0846 .9036  .7292 
» 183.5 = 2.2636 2.2636 2.2636 2.2636 
Sum, or log 
E... .... = 3.8785 3.3992 2.8883 2.5026 
.E = 7475 =. 2507 773 318 
H. M.8S.S. 
Shah: E = 7477 2506 773 318 
Calculated diagram powers, 
ForspeedsV = 16.45 12.13 8.01 5.32 


as observed, only differing ;th and 3{;th of a knot 

on the second and fourth speeds, for a practically 

— agreement between the formula and trial 
ata. 














No. II.—Speeds V_...= 18.59 15.75 12.385 8.32 
Subtract X = 11.795 11.795 11.795 11.795 
Differences... = 6.795 3.955 59 —3.475 
Product by 

0734 ...= .4988 .2903 .0433 —.2551 
Add log V... = 1.2693 1.1973 1.0931 .9201 
7 193.5 = 2.1103 2.1103 2.1103 2.1103 
Sum orlog E = 3.8784 3.5979 3.2467 2.7753 
a. ae «= 7557 3958 1756 596 
Now, H.M.S. 
Tris IV. ... = = , hay 1765 596 
culated diagram powers, 
For speeds... = 18.59 15.75 1348 PR 32 


as observed, only differing to the extent of .095 
knots on the third speed, to have, practically, per- 
fect agreement. 





* It will be observed, the determination of the quantity 
@ for these equations gives slightly different values to 
those already given in the foregoing Table. The reason is 


the Table values involve pi, instead of Dé, this latter 
being a better approximation for the dimensions factor. 














No. III.--Speeds V ... = 12.91 11.08 9.10 6.20 
Subtract X = 12.62 12.62 12.62 12.62 
Differences = .29 —1.54 —3.52 -—6.42 
Product by 

.0738 ... = .0214 —.1136 —.2598 —.4738 
Addlog V = 1.1109 1.0445 .9590 .7924 
» 1436= 2.1573 2.1573 2.1573 2.1573 
2.4759 


SumorlogE = 3.2896 3.0882 2.8565 
ae - = 1948 1225 718.6 





Nows.s. Mer- 


kara = is 1 718 292 
Calculated diagram powers, 
For speeds == 12.91 11.09 9.20 6.20 


as observed ; or about perfect agreements, if the 
third speed is diminished by jth of a knot, and the 
second speed by jth of a knot; quantities too 
small to be measured by our rough modes of 
approximation to the true speed through the water, 
and as obtained by apparent speeds when influenced 
by tidal and wind drift. 














No. IV.—Speeds V = 15.11 13.42 9.82 
Subtract X = 13.94 13.94 13.94 
Differences = 1.17 —.52 —4.12 
Product by 

.0843 ... = .0986 —.0439 —.3473 
Add log V = 1.1793 1.1278 .9921 
Add _ log 

108.8 ... = 2.0365 2.0365 2.0365 
Sum, or log 

K .. = 3.3144 3.1204 2.6813 
oe = 2062 1319 480 

Now, 

8.S. Charles 
Quint ... = 2062 1318 480 
Calculated diagram powers, 
For speeds = 15.11 13.42 9.82 


as observed about perfect agreement. Without 
exception such formule give results agree- 
ing with the experimental, far better than we 
have any right to expect. Concluding for the 
resent I will only point out the relation borne to 
ewton’s statement already referred to. 
Put in its proper shape, as an analogy, we have : 
Gross developed power : gross work done : : unity : 
a constant. 
Or, in symbols : 
E: DV 10¥; : 1: 10x 
The necessary consequence of which is : 


p=P* _y ov =piy 1007-x0 
10° 


as employed in the foregoing examples of applica- 
tion. 

Now, compare with the old Admiralty displace- 
ment formula, written as : 


._ Da 
E==_V.V.? 
Cc 


We see the changes are as follows : ; 
D3 is changed into D» a comparatively minor 


matter. 

V? into 10Y, an altogether different law of the 
resistance ; C, the old Admiralty constant, and 
efficiency coefficient, now become a real constant 
(so long as the circumstances of trial remain the 
same), has the value 10** where X is a special speed 
for each vessel, and the coefficient a, as already ex- 
plained, the differential coefficient, with respect to 
the speed of the logarithm of the resistance, that 
is to say : 

_d log R 
~~ dV 

It must be remembered, a and X are not absolute, 
but conditioned constants, and, according to circum- 
stances, may present one, two, or three sets of 
values in the same vessel; each set extending 
over a special adjacent range of speeds. The three 
sets of values are very marked in torpedo boats. 
In high powered warships it is not unusual to find 
two ; although, in the usual run of merchant vessels, 
only one set may be apparent. 


a 








VICTORIAN RAILWAYS. 
(By our Spectat CoRRESPONDENT. ) 
(Continued from page 125.) 

On the 30th of June, 1889, the colony of Victoria 
had a total population of 1,104,000 ; the popula- 
tion of the capital was 437,800. In other words, 
of the total population of Victoria 40.13 per cent. 
live within a radius of ten miles from the Mel- 





bourne General Post Office. The area of Mel- 
bourne, inside the ten-mile radius, is 164,000 acres, 
but the portion upon which the population chiefly 
congregates represents about 44,000 acres ; the area 
of the city proper is 5020 acres, but this is chiefly 
a municipal distinction. The total revenue of the 
colony for the financial year 1888-9 was 8,674,7101., 
made up in this way: Taxation through customs, 
excise, inland revenues, fines, fees, &c., 2,879,8301. ; 


299 | fees, &c., from public estate, 655,675l.; railways, 


3,104, 9071. ; all other reproductive works, 311,317/. 

The railway estate of Victoria at the end of 1889 
comprised a length of 2473 miles of line opened for 
traffic and 429 miles under construction (see general 
plan, Fig. 1 on next page); the last of these lines 
was to be finished by the 30th of December, 1890, 
making, when completed, a total of 2902 miles, and 
equalling one mile of railway for every 380 persons 
comprising the population. Measuring this railway 
construction with that of the United Kingdom of 
Great Britain and Ireland, where the figures for 
the latter countries are approximately as follows : 
Railways, 19,890 miles; population, 37,668,900 ; 
equalling one mile of railway to every 1903 per- 
sons; a comparison that indicates the energy of 
the authorities in railway buildings, the great dis- 
tances to be overcome, and the sparseness of the 
population. There are now in Victoria railway 
surveys completed for an additional 6000 miles of 
proposed new lines, and by the Railway Bill lately 
before the Legislature for sanction, powers and 
authority have been granted for the construction 
of an additional 1200 miles; the last of the lines 
authorised by its provisions should be constructed 
and open for traffic in about three or four years, 
making on completion a total of about 4100 miles 
—out of the total, 440 miles of the new lines are 
to be opened for traffic by the 30th of June, 1891. 

Construction.—In the construction department, 
presided over by Mr. Robert Watson, M. Inst. C.E., 
engineer-in-chief, all work is let by contract, called 
for by public tender. The system, with trifling 
alterations, inaugurated in 1858, is still adhered to 
in the method of making up the tenders. The 
work is estimated in detail, scheduled and priced, 
these prices added up make the lump sum which is 
only a rough guide to the actual cost, for all work 
is measured and paid for at schedule rates, and the 
Railway Commissioners reserve power to vary by 
increasing or reducing the works, the total amount 
of the contract 25 per cent. either way. The 
Commissioners provide permanent way material 
such as railway fastenings, &. At the present 
time 66 lb. steel rails rolled to Vignoles section are 
used in all new work, but in special cases, such as 
a series of heavy gradients, or on suburban lines, 
or any portion of the lines where the traftic is 
expected to be very heavy, 77 lb. rails of the 
same pattern are used. Rolling stock and station 
accommodation are provided for by contracts 
entirely separate from the construction contracts. 
Very little variation is made between individual 
sections of the lines, so it may be said that 
all construction work is carried out on standard 
typer. The course of the lines through Crown 
lands are cleared to a width of 132 ft., and all 
timber burned off or removed ; through purchased 
land the cleared width is less as circumstances 
may direct. In shallow banks or surface forming, 
all stumps or boulders are grubbed out to the full 
width of the seats of the embankments. The lines 
are then fenced to the width of the clearing with 
hardwood post and rail fencing; in some cases a 
combination fence, in others only hardwood posts, 
with strained wire between. Level crossing gates 
are made of the best deal timber and painted white. 
The formation—shown by type sections in Figs. 2, 3, 
and 4—both in bank and cutting, except in special 
cases, is made to a width of 15 ft. 6in. ; the cuttings 
are taken out to a batter of 1 to 1, unless under 
special circumstances, embankments are made with 
1} to1 slopes; all formation in embankment is rolled, 
before the ballast is laid, by a roller weighing not 
less than 5 tons, with a length not exceeding 5 ft. 
Ditches 4 ft. wide on top, 1 ft. on bottom, and 18 in. 
deep, are cut, on either side of the line in level 
country, and on the upper side in sloping ground, 
and in no case closer on the left side than 10 ft., and 
on the right side than 22 ft., to provide for future 
duplication, to either the top batter of a cutting or 
toe of an embankment. here the excavation 
from cutting is not sufficient to make up banks, the 
deficiency is supplied from side cutting. Where 
required, tanks are excavated alongside the lines to 
provide for a water supply, or in special cases the 
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railway embankment across a gully is constructed | gravel is to be obtained, its use as ballast is per- | 
so as toserveasadam. Where swampsare crossed mitted. In certain portions of the lines where) 
| weight 1.41b., or 1.205 tons per mile ; 964 wrought- 


the lines are carried over on a foundation of fascines, | circumstances may direct, an increased quantity of 
12 ft. and 18 ft. long by 9 in. in diameter, made of | ballast is used, and the sleeper boxed up to the top, 
tea-tree or other approved scrub timber. Timber making the total depth of ballast 104in. The 
trestle bridges are the ordinary style of construction | sleepers are of sound hardwood cut or dressed rect- 
when providing for low-flood openings through | angularly toa size of 9in. by 44in. and 9ft. long ; they 
banks ; wherever they are erected, the spans range | are laid to centres 3 ft. apart, and at rail joints 18 in. 
from 15 ft. to 20 ft. long, the former being con- | apart ; with the 75 lb. rail this distance at joints 
sidered the best span to carry the heavy rolling | is increased to 24 in. By this method of spacing, 
stock in use. The piles forming the trestles of | eight sleepers go to the rail, the average length of 
these bridges vary in size from 22 in. in diameter | the 66 lb. rail being 22 ft. 6 in., and of the 75 lb. rail, 
at head and 16 in. at toe, to 14 in. at head and|23 ft. In laying the rails two wrought-iron pins 








plates, weight each 23.333 Ib., or 5.021 tons per 
mile ; 1928 fishbolts and nuts, 4} in. by % in, 


iron pins, 5 in. by ?in., weight .773 lb., or .333 tons 

er mile ; 6546 wrought-iron dog-spikes, 4? in. by 
5 in., weight 1 1b., or 2.930 tons per mile, the whole 
equalling a weight of 113.203 tons of permanent 
way material per mile. With the 75 lb. rails the 
same procedure of pinning and spiking is followed, 
but the fishplate and bolt is different. As the fish- 
plate in use is a pattern especially designed by 
and made for the Victorian railways, its parti- 
culars are shown by Figs. 8, 9, and 10; 209 of the 
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12 in. at toe; they are of straight sound hardwood | 
trees cut in the bush—sometimes alongside—-and 
driven into the ground by a pile-driver carrying an 
iron monkey weighing not less than one ton, 
dropped 12 ft., otherwise they are bedded in sills 
laid in excavations on the rock surface which are 
subsequently filled in with concrete. The tops of 
timber bridges are also made of bush trees, adze- 
dressed at the bearings; the scantlings and plank- 
ings used in the bridges are generally cut by a port- 
able sawmill from similar trees; Fig. 5 shows a fore- 
shortened view of a typical timber bridge with an 
engine and train standing on it. Concrete culverts 
or brick culverts, both barrel-shaped, up to 10 ft. in 
diameter, are made under deep embankments in 
suitable localities, and in shallow banks timber 
box-drains are used to carry off the drainage water. 
The masonry in bridge abutments is of some sound 





"Section through Bank. 


Wd 








building stone, generally bluestone or granite ; in 





special cases Portland cement mortar is used ; in 








some localities brickwork is used for bridge abut- 





ments.. On the earlier lines, stone bridges were 
almost invariably used ; these gave place to timber 
bridges and to plate girder bridges and masonry 
abutments, and later, lattice girders were used. 
Fig. 6 shows a photographic view of the Werribee 











Viaduct, about 25 miles from Melbourne ; it is the 








latest departure in iron bridge building in Victoria. 








Fig. 7 is a diagram showing a transverse eleva- 








tion, upon which a few particulars of construc- 
tion are marked ; the style is not new to bridge 
builders, otherwise more complete details and 
drawings would be supplied. The ballasting of the 
permanent way is carried over all bridges which are | 














close-decked for that purpose, and the road may be 5 in. by jin. are driven, through holes already | lighter section A and 131 of the heavier section 
lifted or straightened as on ordinary portions laid | bored alternately in the inner and outer flanges, B go to the ton, the weights being, A 10.717 and 


on the formation. The ballast is of good sound 


stone, broken to a 2} gauge, and laid to a width of | is fastened to the sleepers by two dog-spikes at each | 


into the sleepers nearest the joints, then the rail B 17.099 Ib. each. The details of this permanent 


way are slightly different from the former ; 1831 


12 ft., and toa depth of 6 in. under the sleeper ; | bearing ; the dogsare wrought iron 4} in. by }in. ; | sleepers 9ft. by 9in. by 4$ in. to the mile ; 467 
this is subsequently boxed up on the sleeper | the joints are fastened with ordinary fishplates and 
another 2 in., making an average section of 11 ft. 
by 8 in., giving a quantity of .76 of a cubic yard 
per yard forward. In localities where clean river 





| 


bolts. Details of the foregoingare : 1882 sleepers, 


rails, weight 117,857 tons per mile ; 467 pairs of 


| fishplates, weight each 27.816 lb., or 5.799 tons 
9ft. by 9 in. by 4} in. to the mile; 482 rails, | per mile ; 1868 fishbolts and nuts 4% in. by lin., 
weight 103.714 tons per mile; 482 pairs of fish- weight 2.240 Ib. or 1.868 tons per mile; 934 
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wrought-iron pins 5in. by ?in., weight .772 lb.,| Throughout the lines the station buildings are 
or .322 tons per mile; 5947 wrought-iron dog- | constructed in a manner suitable to the importance 
spikes 5 in. by #in., weight 1 lb., or 2.655 tons of the particular locality; for instance, when a new 
per mile ; the whole equalling a weight of 128.501 line is made into a country district, a portable 
. tons of permanent way material per mile. Rails! wooden building is fixed alongside an earth plat- 
and—in part—fastenings are amongst the few form—the face and coping of logs ; by-and-by as 
items of railway material that are imported, almost the traftic grows larger, the portable building is 
everything else is manufactured in the colony. At replaced by one of brick, and the log-faced plat- 
the end of 1889 about 400 miles of railways were 'form with a brick wall and coping of stone or 
































Fic. 5. STANDARD TYPE OF TIMBER VIADUCT. 
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Fic. 6. THE WERRIBEE VIADUCT NEAR MELBOURNE. 


under construction. The following Table shows concrete, or some such construction; but these 
approximately the average cost of railway construc- | subsequent erections and alterations are made by 
tion per mile, including land and all other items, | the department of the engineer in charge of exist- 
excepting rolling stock, since first undertaken by |ing lines. In the earlier days almost all station 
the Government in 1858 : buildings were built with bluestone and of massive 
proportions, but the present styles of construction 
are much lighter and cheaper. There are, however, 
exceptions from the foregoing procedure in the 
| Station building accommodation, the most notable 


Per Mile. 


r £ 
For the five years 1858 to 1862, double line... 40,000 
1863 ,, 1867, single lines... 10,000 

cf 


” ” 


ae 68 5, 1872 = 450 «(| 84 -radiieg 
tty Fre “is ies ‘ : = | being the three terminal stations in Melbourne— 
pa : 6,000 |Spencer-street, Flinders-street, and Prince’s 
" » 1883 ,, 1887 ” 6,000 | Bridge stations, These were built many years 





ago for a traffic utterly unlike that which has 
to be accommodated now ; as previously stated, 
they are little better than a few rows of long 
low sheds with single platforms to serve both 
arriving and departing trains; the buildings and 
platforms have been lengthened from time to time 
until they show as a work of ‘‘ shreds and patches.” 
Such accommodation makes the handling of the 
traffic a task of considerable difficulty. Doubtless, 
long ago, alterations would have been made, but 
reasons, in most instances entirely apart from rail- 
way management, prevented the necessary steps 
being taken. The state of affairs is now such 
that all reasons must be waived in favour of railway 
requirements, and the Railway Commissioners are 
at present engaged in preliminary work before 
commencing the necessary alterations to a style of 
accommodation suitable for the traftic requirements. 
Theyalso have commenced the building of handsome 
offices under the roof of which the various depart- 
ments will all find a shelter ; at present these are 
scattered all over the place in shed-like buildings 
of a very temporary order. Regarding the vested 
interests which will be interfered with in carrying 
out these alterations—absolutely necessary for the 
proper management of the now exceptionally heavy 
traffic, and equally so in order that a city like Mel- 
bourne should not be conspicuous by the shabbi- 
ness of its public railway buildings—certain matters 
are gravely discussed by the public press in a 
manner that appears most comical to a stranger ; 
for instance, athletic sports have taken a great hold 
on the colonial public, so much so that they appear 
to be considered of more eager importance than the 
gravest concerns of the State. A public cricket and 
football ground will be interfered with by the 
Prince’s Bridge Station alterations, and one of 
the leading papers of Melbourne actually allowed 
a correspondence to appear in its columns com- 
plaining of the impending railway trespass, and 
commenced an agitation for the railway station to 
be moved elsewhere on the plea that the cricket 
ground was there before the railway and it would 
now be most inconvenient to the members and the 
public were it moved ; in other words, one section 
of public sport is of more importance than con- 
venient railway traftic facilities for this great city 
and its population. 

A general criticism of the manner of construc- 
ting Victorian railways must necessarily be wide 
and somewhat vague; still, it may be justly said 
that, throughout the lines their construction has 
been carried out with a view to economy, and good 
sound work, with almost an entire absence of 
unnecessary expenditure, has been the result; to 
those accustomed only to English styles of work the 
colonial will doubtless often appear as lacking finish, 
but engineers who have travelled and have become 
used to the absence of the finish seen on railways 
in some of the older countries where labour is plen- 
tiful and cheap, cannot fail to be struck with the 
soundness of the general construction. 

It is a matter of considerable interest to note, 
as has been done when discussing the provisions of 
the Railway Act, the care with which the demo- 
cratic community protect the interests of the work- 
ing man. Clause 56 of the general conditions 
under which all contracts are let by the Commis- 
sioners, provides that ‘‘no workman or labourer 
shall be required to work for more than eight hours 
for a day’s work.” Clause 77 provides ‘‘that before 
the payment of any money to the contractor the cor- 
poration” —i.e., Commissioners—‘‘ may requirefrom 
him a statutory declaration that the workmen and 
labourers of every kind employed on the works to 
which these conditions refer have been paid their 
wages and claims of every kind in full in the 
current money of the colony, and to the latest date 
at which such wages or claims are due ;” the re- 
mainder of the clause gives the Commissioners the 
necessary powers to make these payments. By 
Clause 78 the ‘‘ truck system” is disallowed, and 
provision is made that in no case is the contractor 
allowed to pay his workinen in any building where 
liquors or refreshments are sold, and that the men 
are to be paid on the works, Clause 82 provides that 
if any Sunday work is done without the written con- 
sent of the Commissioners, that they may ‘‘abso- 
lutely determine the contract” by the delivery of 
a written notice to that effect to the contractor. The 
contractor is paid by the Commissioners every 
fortnight, and he in turn is obliged to pay his 
workmen fortnightly. All classes of workmen 
have their unions or associations ; the navvies have 
formed themselyes into a society called the ‘‘ Rail- 
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way Labourers’ Union.” The rates contractors 
pay for labour vary slightly in the different dis- 
tricts of the colony, but on an average the wages 
offered for an eight-hour day are: To labourers, 
from 7s. to 8s.; gangers, about 12s. per day ; 
hammer-and-drill men, 8s. ; powder monkeys, 8s. ; 
tip men, 8s.; all men in the plate-laying gangs, 
8s. ; carpenters, from 10s. to 12s. ; blacksmiths, 10s. 
to 12s. ; fitters, from 13s. to 14s. ; bricklayers and 
stonemasons, 12s. per day, and travelling expenses 
to the work in addition to being paid for the time 
ee in journeying to and returning from the 
employment they take up ; this is one of the rules 
of these trades in Victoria. Engine drivers for port- 
able engines get from 31. to 3l. 10s. weekly, engine 
drivers for locomotives 41. weekly for a twelve- 
hour day. In cases where contractors hire a loco- 
motive from the Government they have by the 
conditions of contract to pay the driver 15s. daily 
for an eight-hour day, time and a half for overtime, 
and double time for Sunday work; firemen are paid 
1s. per hour with overtime increasing at a corre- 
sponding scale. In such cases where a contractor 
hires a Government engine, the drivers often earn 
as much as 201. weekly—this is almost equal to the 
salaries the Government pay to their highest class 
educated — men (often heads of depart- 
ments) holding most responsible positions. Victoria 
is a great country for the working man. 


(To be continued.) 





FIELD ARTILLERY. 

‘¢ THE Development of Field Artillery Material” 
is the title of a paper read by Lieutenant-Colonel 
Walford, R.A., at a recent meeting of the Royal 
United Service Institution. The subject is one 
which is always of interest and importance, but 
perhaps especially so to our readers at the pre- 
sent time in view of the long series of articles on 
foreign artillery now appearing in these pages. 

The paper begins with a brief and excellent his- 
torical retrospect of the subject extending back to 
the days of the Franco-German War ; which, it is 
at times difficult to realise took place over twenty 
years ago. Twenty years, as Colonel Walford points 
out, is a very long time, and the world moves now 
so rapidly in the matter of engineering practice— 
perhaps more especially military engineering prac- 
tice-—that lessons learned at that distance of time 
may have become more than antiquated. Owing to 
the vast historical importance of that struggle 
between the two great military powers of the world, 
we are apt to consider its lessons as embodying all 
that is essential in tactics and strategy. It has 
grown to be considered as an absolute standard, 
any divergence from which requires explanation, 
if not excuse. There is much danger that its name 
may become a fetish. This is especially true of 
material, since opportunities for the practical study 
of tactics occur only at intervals, whilst the pro- 
gress of material is unceasing, depending, as it 
does, on the march of science. Colonel Walford 
illustrates these facts by one striking instance, 
so palpable that it appears almost a commonplace. 
This is the substitution of steel for iron in the 
construction of war material. Such guns and 
armour as we now have were impossible, he says, 
in 1870, and will in their turn be obsolete twenty 
years hence. ‘‘ Neither invention nor enterprise 
will stand still; woe to us if we do not advance 
with them.” 

These advances naturally influence tactics also, 
instances of which are given in the changes wrought 
by the increase of the proportion of musketeers to 
pikemen; theinvention of the bayonet(which caused 
the abolition of the pike); the more rapid rate of 
loading due to the successive invention of the 
bandolier, the flint lock, the iron ramrod, the 
cartridge, the percussion lock, and the breech- 
loader. The effect of their direct successor, the 
magazine rifle, is one of the questions of which we 
anxiously await the solution from the next great 
war. 

The leading features in the progress of artillery 
since 1870 are also traced in the paper. In the 
Franco-German war, the German army—with the 
exception of the Bavarians, who had a very inferior 
shrapnel—possessed but one projectile, the common 
shell, and but one fuze, a percussion fuze; while 
the French, who had, it is true, a shrapnel in 
addition to the common shell, had for the majority 
of those projectiles a time fuze, which was so 
absurdly constructed that it would act only at two 
ranges, 1500 and 3000 metres. If, therefore, the 





enemy happened to be at any other distance, the 
shell became practically solid shot. We need 
scarcely wonder, the author continues, that the loss 
of Germans from the fire of French artillery was 
so small. Our readers will see how great 
have been the advances made since those 
days, and how fully Colonel Walford is justified 
in the moral he draws as to depending too 
much on the lessons taught by the details of the 
Franco-Prussian war. The subsequent improve- 
ment of field artillery is further illustrated 7 the 
following facts: The shell used by the Germans in 
1870 gave about 30 or 40 splinters at its burst, 
while their present ring shell gives 150 to 180 
splinters, and their shrapnel discharge 262 bullets. 
The latter projectile is fitted with an admirable 
time fuze, which acts with great regularity at all 
ranges up to 3500 yards. 

The author gives a list of the existing armament 
of field guns of the principal European nations ; 
for the details of which we must refer our readers 
to the proceedings of the Institution. It may be 
stated, however, that Austria and Italy have 
adopted hardened cast bronze as a material, whilst 
other countries use steel. 

The diversity of guns is remarkable, the weight 
of shell varying from 9.4 Ib. of the Italian light gun 
to 27.5 lb. of the Russian field battery gun. Great 
Britain has but one gun, of 3 in. calibre, with a 
common shell of 12.5 1b, This wide divergence of 
types the author attributes to the fact that most 
are really obsolete, our own not being included in 
thenumber. The adoption of a new pattern would, 
it is said, probably be the signal for an entire 
renewal of the field artillery of the world ; and such 
a renewal—which is already foreshadowed in the 
case of France—will probably take place as soon 
as smokeless powder has been definitely adopted. 
With regard to signs of the future the author anti- 
cipates the possible adoption—in imitation of the 
infantry rifle—of a small calibre, a shell of great 
length, and a high muzzle velocity. A shell of 
small section, even if of forged steel, must be of 
considerable strength and thickness in order to 
resist the action of the pressure needed to generate 
a high velocity. Even if of so great a length as 
6 calibres it will have but a small capacity, a defect 
which may be made good, in common shell, by the 
use of a high explosive, but with shrapnel, which 
the author considers likely to be the chief projec- 
tile of field artillery, this would not apply. 
rapid twist of rifling will be necessary, and this 
will probably injuriously affect the accuracy and 
length of life of the gun. High muzzle velocity will be 
needed to give the requisite rotation. After referring 
to the effect of flat trajectory—which the author does 
not think is so desirable as is sometimes considered 
in the case of shrapnel—the paper goes on to say 
that the direction in which the progress of field 
artillery appears to show a tendency to move, is an 
erroneous one, and that a return will be made to 
the principle that the main object of artillery is not 
to hit a given mark with unerring accuracy, but to 
obtain the greatest possible effect from its shrapnel, 
a condition which is incompatible with a small 
calibre. 

The paper next deals with the question of quick- 
firing guns, upon which subject we have not space 
to do more than quote the following passage: ‘*‘ As 
a matter of fact the rate of fire of artillery in the 
field is governed by the time required to run up 
and lay a gun, together with that necessary for 
bringing up the ammunition. The operations of 
opening and closing the breech, and of putting in 
the shot and cartridge, can be performed as quickly 
as is needed with any breechloading gun. th con- 
clusion it may be said, therefore, that with respect 
to rapidity of fire no advantage would be pawns by 
the introduction of quick-firing guns for field 
artillery, except with regard to the fire of case.” 
The author acknowledges, however, that no dis- 
advantage would attend their use, except that due 
to the extra weight ofa metal cartridge, which may 
amount to 16 percent. 

After some favourable remarks on mortars and 
howitzers—the objection lying in want of mobility 
—and a brief reference to gun-carriages, the ques- 
tion of ammunition is dealt with at length. The 
subject is one of such importance that we propose 
reserving it for a future notice, and will ts 
this necessarily imperfect, because brief account 
of Colonel Walford’s able paper by reference to 
his closing remarks to armoured defences in the 
field. 

These have been generally rejected owing to the 





increase in weight they entail, but the desire for 
invulnerability is, as the author says, ‘‘a sign of 
the times.” The Gruson travelling shielded mount- 
ing was tried at the German manceuvres of 1889 
and was exhibited to a gathering of officers of all 
nations, held at Magdeburg, in September last. 
It consists of a sheet-iron cylinder, which is pro- 
vided with a floor and a revolving curved roof, and 
has a door at the rear. The weight of the gun, 
which is without recoil, and that of the roof, are 
taken on a central column, and do not fall on the 
thin iron sides. The system rests on four small 
rollers, which are used to place the mounting in 
position, while the transport of the whole is 
rendered comparatively easy by the use of 
an axle carrying two wheels. It is considered 
that the whole can be drawn by three horses, 
the driver sitting on the cupola itself. These 
mountings are made for three sizes, and the loads 
for each horse in the three cases are respectively 
13.3 cwt., 23 cwt., and 22.3 cwt. These mountings 
could therefore travel only on roads, and are not, 
in the true sense of the word, field artillery mount- 
ings. It isintended that they shall be buried in 
the ground in such a manner that the roof and the 
gun are alone visible, and it is anticipated that they 
will thus be safe from injury owing both to their 
invisibility and to the shape of their curved roof. 
Their small area will render it extremely difficult 
to hit them with high angle fire. These claims, the 
author says, are doubtless well grounded. On the 
other hand, the guns used in the mountings are so 
small that it is doubtful whether they would be of 
much value in the work for which they are intended. 
The author questions whether the protection given 
by the mountings might not be better employed 
in covering machine guns, which, remaining in- 
visible during the artillery struggle, would be 
available for use when the infantry attacks de- 
veloped, and would be entirely invulnerable to 
infantry fire. 

In concluding his lecture the author gave the 
following as the chief heads under which he anti- 
cipated further progress was about to take place, 
viz. : 

1. Universal use of smokeless powder. 

2. Use of high explosives for shells. 

3. Increase of the length and therefore the 
capacity of the shells. 

4, Employment of field howitzers or mortars. 

5. Increase of the muzzle velocity of guns. 

6. Increase of the amount of ammunition carried. 

A discussion followed the reading of the paper, 
but space forbids us going into this. It may, how- 
ever, be stated generally that the author appeared 
to carry the meeting with him in the main. 
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The Law relating to Civil Engineers, Architects, and Con- 
tractors. By L. Livineston Macassky and JAMES 
ANDREW STRAHAN, Barristers-at-Law. London: 
Stevens and Sons. 

A tEGat hand-book primarily intended for the use 

of civil engineers, architects, contractors, and the 

many engaged in similar occupations, should supply 

a ‘‘long-felt want.” Messrs. Macassey and Strahan 

have at least attempted to be comprehensive. 

There are few matters upon which legal light is 

required by the considerable class for whom they 

cater that are not dealt with at least cursorily in 
their pages. The retainer and remuneration of, 
duty undertaken by, and the liability of engineers 
and architects are, of course, fully discussed. But 
the scope of the book is by no means limited to 
this extent, for there are pages upon the right to 
support, light, and air; party walls; contracts for 
works; certificates; arbitration, with an appendix 
giving the Arbitration Act, 1889 ; and failure of 
contract from whatever cause arising. This is, of 
course, a very wide field, and it is impossible that a 
volume of 269 pages can be regarded as dealing 
with it at all exhaustively. But the subjects dealt 
with seem to be suggestively touched on, and we do 
not doubt that many people will derive many useful 
hints and some valuable information from the book. 

The authors have wisely avoided the use of tech- 

nical phraseology, while the most important cases 

seem to have been cited with regard to the con- 
venience of those who have not got the reports at 
hand. 

There are innumerable questions that arise at 
every turn in the ordinary work of engineers and 
others that call for legal guidance. Many, of 
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course, have acquired by long experience so much 
information with regard to agreements, contracts, 
and the like matters of every-day occurrence, 
that they are quite as competent to deal with 
these as most lawyers. But much litigation would 
at the same time be avoided if the necessary 
incidents of contracts with corporations, joint stock 
companies, local companies, and the like, were 
more generally appreciated. It should, of course, 
be universally known that all corporations can only 
contract under their common seal with some few 
exceptions, but the considerable amount of litiga- 
tion which arises in this context illustrates the ditfi- 
culty of the point. The case of the Tunbridge 
Wells Improvements Commissioners v. the South- 
boreugh Local Board (which was decided in 1888), 
shows the inconvenience, not to say hardship, 
resulting. Here the plaintiff agreed to transfer 
certain land to the defendant on condition that 
the defendant adopted a certain road and dedi- 
cated it to the public. The agreement was not 
under seal, and it was held by Mr. Justice Kay 
that the contract did not justify ‘the require- 
ments of the Public Health Act, s. 174, ss. 1, and was 
therefore invalid. This shows that although the 
Public Health Act dispensed with the necessity of 
the corporate seal being affixed to give validity to 
contracts under 50/., over that amount they must 
still be by deed, and the point illustrates many 
which daily need elucidation. Messrs. Macassey 
and Strahan recall the old suggestion, which seems 
to us to be well worthy of attention, that a limita- 
tion should be attached to the liability of an engi- 
neer under a contract, although he can only earn 
his 5 per cent. on the contract sum, he is liable to 
an action which may cast him in heavy damages. 
We do not know whether it would be feasible to 
reduce his liability to the amount of his fees, but 
it certainly seems that there should be some limit 
since the engineer is very often made to blame for 
the contractor’s shortcomings. In other respects 
engineers and others are placed in an unfair posi- 
tion by operation of law. We may take for instance 
the case of their liability under the Public Health 
Acts. It is highly important that they should bear 
in mind that no officers or servants appointed or 
employed under the Act shall in any wise be 
concerned or interested in any contract made 
with the local authority, and that all such 
contracts are illegal and void. Many cases 
have of course arisen under these Acts, and many 
of them have disclosed facts of considerable hard- 
ship. As illustrating the minor matters which 
deserve the attention of engineers, the case of Cann 
v. Willson is useful and instructive. It has cer- 
tainly been believed that the engineer is not any 
more liable than the employer as warranting the 
correctness or feasibility of any plan, specification, 
or bills of quantities. In fact, briefly put, his lia- 
bility has been regarded as being limited to wilful 
inaccuracies or fraudulent misrepresentation, and 
not to mere mistakes, but this case (which was heard 
in 1888) seems to show that loss arising from the 
inaccuracy of the valuation can be sued for. It has 
yet to be shown whether this ruling would extend 
to blunders in a plan, specification, or bill of 
quantities, but if so it certainly seems to increase 
the liabilities of professional men. But we have 
said enough to show the scope of the volume. 
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MODERN FRENCH ARTILLERY. 
No. LVIII. 

Horcukiss Quick-Firinc Guns—continued. 
WE now come to a consideration of the various 
kinds of ammunition used in the various calibres of 
rapid-firing guns. For all sizes the powder charge 
and projectile are combined in one, by means of a 
solid drawn cartridge case, the made-up patterns, 
which are of the oldest date, being still largely used. 
Figs. 696 and 508, page 272, are a plan and section 
of a made-up case. The body consists of a solid 
drawn brass tube reduced in diameter where it 
will receive the projectile, and flanged in at the 
base ; an internal angled ring of brass and a 
similar external one, are placed at the base, and 





a wrought-iron disc with rounded edges, and of 
a diameter slightly larger than that of the tube, 
is rivetted to the base as shown ; the projecting 
rim keeps the cartridge in place in the gun, and 
affords a grip for the extractor. The whole of 
these various parts are so closed that they are 
entirely gas-tight ; ina hole in the middle of the 
iron base is placed the somes containing a percus- 
sion cap. Figs. 607 and 609 show a solid drawn 
case, which has the advantage for small calibres of 
being cheaper, stronger, and more accurate than 
made-up ones ; but the former quality disappears 
with the larger sizes, until with the 10-centimetre 
gun, the cost is about twice as great. For obvious 
reasons also the weight is greater, and probably the 
claim that such heavier cartridge cases can be used 
many times over, without resizing, is factitious, on 
account of the waste inevitable during action. 
Whichever type of cartridge case may be employed, 
the projectile and powder charge are similar. Of 
the several types of the former, the steel shell is the 
most efficient for attack against plating ; it is sharp- 
pointed and of a high quality of very hard ore : 
the base is screwed into the body, to prevent pre- 
mature fracture before leaving the gun, and the 
fuze is screwed into the base ; Fig. 627 is a section 
of such a shell. The cast-iron or common shell is 
made in one piece with an opening in the head by 
which it is charged and towhich the fuze is screwed. 
In both classes the shell near the base is slightly 
swelled and brass bands are added to take the 
rifling. The case of the shrapnel (Figs. 622 
and 629) is made up of three parts—the head, 
body, and base. The head is of brass coned and 
with an opening at the top into which the fuze is 
screwed ; the body is a thin steel tube, weakened 
symmetrically by cutting, so as to predetermine 
fracture, the upper part of the body is set round the 
head, and the base—a steel plug—is driven into the 
other end. The contents, besides the bursting 
charge, which is carried in the head, consist 
of tiers of hard lead bullets, separated, for all 
calibres above 3-pounders, by cast-iron plates 
of such a form that each breaks up into six frag- 
ments, adding considerably to the destructive effect 
of the explosion ; for the 6- pounder gun the number 
of fragments thus obtained at each discharge is 100; 
the shell is fired by an Armstrong combination time 
and percussion fuze, the time portion being regu- 
lated for eight seconds, equivalent to a range of 3100 
yards. The case shot are formed of a thin short 
brass shell with a soft metal base to take the rifling 
and a conical head. The case is filled with har- 
dened lead bullets to the number of fifty in the 
3-pounder, and eighty in the 6-pounder ; the inter- 
vening spaces are filled with sawdust (see Fig. 628). 
The various fuzes employed are illustrated by Figs. 
610 to 620. Figs. 615 to 617 show the Hotchkiss 
base percussion fuze used for steel and cast-iron shell; 
it consists of a gun-metal body threaded near the 
base for screwing into the bottom of the projectile. 
In the head is screwed a cap witha siunet plug and 
containing a percussion cap. The cylindrical portion 
of the fuze is occupied with a loose fitting plunger 
filled with lead, the topsurface beingcupped asshown ; 
this plunger is cast on a central pin with pointed 
head, and the position before firing of the various 
parts is that shown in Fig. 616. As the shell is 
projected from the gun, the leaden piston is driven 
down the pin on which it is mounted, and occupies 
the position shown in Fig. 617; on the shell striking 
an object, the piston flies forward carrying the pin, 
which is formed with roughened sides to afford a 
hold, and the point of this latter strikes the percus- 
sion and fires the bursting charge. The Hotchkiss 
point percussion fuze is shown in Figs. 612 to 614. 
This consists of a cylindrical brass body screwed 
into the head of the shot covered by a gun-metal 
conical cap from the middle of which a point pro- 
jects inwards ; the bottom of the body has a taper- 
ing hole into which a plug is driven, and the func- 
tion of which is to hold in place the two ends of a 
brass wire bent round and secured to the plunger, 
which is a brass casing filled with lead, and con- 
taining a small charge of fulminate and priming 
powder. When the shot is set into rapid motion 
the plunger is forced to the base of the chamber, 
driving out the lead plug that falls into the shell ; 
when the point of the latter strikes, the plunger is 
forced violently against the head, and the fulminate 
strikes the point in the cap, firing the fuze and 
exploding the charge. 
e Desmarest percussion fuze used by the Hotch- 
kiss Company is a somewhat elementary one. It 
consists of a brass casing, screwed into the shell, 
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AMMUNITION FOR HOTCHKISS QUICK-FIRING GUNS. 
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carrying a percussion fuze and firing charge in the | wards, and the point projecting from the inner side | and antimony, the lower part being screwed into 
base ; in the head of the fuze is a wooden plug is forced against the percussion cap (see Figs. 618 to | the shell ; it is in the recess in this part of the fuze 
hung to the side of the casing by two light wires, the 620). The Armstrong combination time and percus- | that the percussion device is placed. The central 
top of the fuze above the wood is filled in with putty. | sion fuze (Figs. 610 and 611) is necessarily elaborate portion of the fuze is of an enlarged diameter, and 
On the shel] striking, the wood plug is driven jn-' jn design. The body is made of gn alloy of lead, tin, | contains 4 recess for holding the composition for 

















273 


ENGINEERING. 


Marcu 6, 1891. ] 








Sarvorunwmm0s ‘1epaod pereeur jo Burm v Suture, 
-u0o peoed st ostp e800, v ozny oy} Jo yxed soddn 
oy} 0AQ “youdurt uo ueAIIp SI JoSunTd o4y YOry 














: S$ 
: N (ON 
SSN Ay 


One § 


ss 
Y 














OK 
a XS 
(LIZ N 


i — Ss 





SS 





SS 


didi iy 1 








RAY | 








qsurese ‘41 19A0 poxy o[poou v pue ‘deo Suryeu 
-Iul[ny @ puv 1opMod yyIM poSreyo reZunyd e Sarstad 
-wi00 ‘od 44 Areutpio oy} Jo st oznz oy} Jo yared 4saMoT 





PUv 4INOITO OUT} OY} UTe}UOD 07 poIOquIVYO st pue|-rod sty jo Aroydtsed oy} punory 



















































































































































































i 
yy 


3 




































































IINQOW MOdd GNV NOD DNIYIA-MOIND SSIMHOLOH (NI-68's) PULANWILNAO-01 




















94} Ur soTAep Uorssnored oY], ‘devo Moros v Aq | ‘IojOWVIp JeTTeUTS Jo st eznyz oy} Jo 4avd soddn oyy, 
Peso][d ST BdIAOP TOY oY} | JUOWIESavIIe ZaryIUsT | ‘syque7 pue seyoUT O7UT UOTWWNpeIs & ST eI0Y ON 


“OZNJ SUIT? O43 


. 20bLe 








274 


ENGINEERING. 


[Marcu 6, 1891: 








with the upper percussion device, and with any 
desired part of the time circuit. The disc can be 
held fast by screwing down a cap on it; this cap 
holds the plunger for the upper percussion cham- 
ber, the plunger being held over a steel needle by a 
light copper cup that rests by projection on the top 
of the fuze. When the gunis tired the top plunger 
is driven on to the steel pin and exploded, firing the 
ring of mealed powder, and that part of the time 
circuit to which the fuze has been set. When the 
length has burned out it fires the lower priming 
charge, and by that means the shell. 

The Hotchkiss 10-cent. (3.94-in.) 33-pounder 
rapid-firing gun, is the heaviest of this nature made 
bythe compsny. In its general features itresembles 
the light2r guns of the same series, but it possesses 
many special features, especially in its mountings, 
which were necessary to fulfil the severe conditions 
for which it was designed. These conditions were 
that it should throw a 33-lb. shot, with a powder 
charge of from 11 1b. to 13.3 1b., with an initial 
velocity of 1968 ft. per second, a penetration at 
close range of 9.84 in., a rapidity of six aimed 
shots, or twelve maximum rounds per minute, and 
a strain in the powder chamber not exceeding 
35,500 lb. per square inch. Figs. 573 to 577, 
page 216 ante, show the construction of this gun, 
which is made throughout of Creusét steel, oil 
tempered and subsequently annealed, and resist- 
ing the following tests : 


Minimum resistance 41.90 tons per sq. in. 
elastic limit ... 22.86 7 a 
14 per cent. 


” 


‘ elongation 


The body consists of an inner steel tube, parallel 
for some distance beyond the trunnions, where a 
shoulder is formed, and tapering from the end of 
the jacket to the muzzle ; the bore is 3.94 in. in 
diameter, parallel to the powder chamber, which 
is tapered to an enlarged diameter at the breech 
of 4.42in. The outer jacket is made in two lengths, 
the outside diameter at the rear end, where it 
abuts against the breech-block, being 13.39 in. ; at 
the trunnion ring there is a shoulder round the 
jacket for the latter ring to butt against, and some- 
what beyond it, the second tube forming the end 
of the jacket abuts against the first, the joint being 
made good by a cover ring, as shown; the extreme 
length of the gun is 42 calibres, or 155.58 in. The 
bore is rifled with 30 grooves of a pitch increasing 
from 0 deg. to 7 deg. ; the width of the lands is 
2.5 millimetres and the depth is .6 millimetre. 
The breech arrangement differs from that of, the 
smaller calibres only in a few particulars; on 
account of the greater weight of the wedge the 
starting lever is arranged to give an increased 
purchase, and is turned through an angle of 
160 deg., instead of through 90 deg., as in the 
lighter natures. There are also two extractors, 
one on each side of the breech-block. Fig. 632 
shows the practice firing tube, common to the 
larger calibres of the Hotchkiss rapid-firing guns ; 
this tube, which is adapted for firing the 37-milli- 
metre (1.46-in.) ammunition, occupies the length 
of the powder chamber, and is supported in front 
by a ring and at the rear by a plug fitting the 
chamber and screwed upon the tube. The practice 
rounds are fired in the usual manner by the firing 
lanyard, the breech manceuvring being the same 
as in ordinary practice. Fig. 625 shows another 
form for smaller calibres, in which a dummy 
cartridge is placed in the gun, made hollow, and 
contains a tube as shown, in which a miniature 
cartridge is placed. 

The most interesting part of this gun is the mode 
of mounting, which is illustrated by Figs. 633 to 
638, which show the arrangement for a ship’s 
deck. The stand is the ordinary circular steel 
base ring a, with inclined bars b supporting the 
upper ring c, upon which is placed a toothed wheel 
d, by which the gun can be turned horizontally 
through any desired angle ; thir gun is driven by 
a worm e, actuated by gearing and the rod and 
handwheel f, in the former of which a universal 
joint is introduced to allow for variations in posi- 
tion. The gun is supported by its trunnions in 
two trunnion boxes g, that take their bearing on a 
cast-steel cradle h, which is also provided with 
trunnions i that rest in a support, the lower part 
of which, k, is connected by ies to the revolving 
part of the mount ; the two side standards /’ form 
the bearings for the trunnions i. The bottom of 
the support is bolted to the revolving part of the 
mount by a central stud m. The trunnion boxes 
bear upon the flat surfaces in the cradle h and are 





free to slide to and fro on them, under the action 
of the recoil and the brake springs which are 
attached to the fixed part of the carriage ; at the 
same time the gun can be raised or lowered to any 
desired angle by the training screw n, that is worked 
by the handwheel 0. The shoulder piece p is used 
only for roughly setting the gun, all the fine adjust- 
ments being done by the wheels fando. At the 
same time, as the action of recoil is confined to the 
cradle h, the men serving the gun are exposed to 
no danger. Fig. 637 is a detached view of the 
bracket f bolted to the frame h’ and carrying the 
worm e working the toothed wheel d, the hand- 
wheel and rod f turning the bevel wheel g. Fig. 
635 is a plan of the lower carriage in which the 
cradle is held, the bracket + is for the nut n in 
which the elevating screw works. On each side of 
the gun (see plan, Fig. 634) and at right angles to 
the trunnions but on the same plane as their axis, 
are two cylinders s t; the former of these is a 
hydraulic cylinder, the rod of which is secured 
to the trunnion box g; on the opposite side is 
the cylinder t formed of two parts, one sliding 
within the other and containing a strong coiled 
spring abutting at one end against the end cast- 
ing of the cylinder which is firmly secured 
to the cradle, and at the other end against 
the trunnion box g (see Fig. 638). On firing, 
the force of the recoil is resisted by the plunger in 
the cylinder s on the one hand, and by the spring V 
onthe other. As soon as this force has been absorbed 
by the spring the reaction of the latter forces the 
gun back into its normal position, so that even in 
rapid firing neither the direction or elevation of 
the gun is affected ; the length of recoil is limited 
to 15in. It should be mentioned that for roughly 
training the gun the shoulder-piece p is slightly 
lifted and the worm e thrown out of gear with the 
wheel d, when the gun can be swung round freely 
by hand. 

The ammunition employed is of the same nature 
as that used for the smaller calibres ; it consists of 
common shell, steel shell, case shot, and shrapnel, 
all of which are set in a metal cartridge case, with 
a percussion cap in the base. The end of a car- 
tridge case is shown in Fig. 631, where it will be seen 
that the bottom plate and stiffening ring are like 
those already described ; the position of the primer 
is also shown ; Fig. 630 is a view of the complete 
cartridge, and Figs. 626 and 627 are sections of the 
common‘and the steel shell. The case shot, formed 
of a thin brass envelope and iron tubing, is di- 
vided into four segments and filled with cast-iron 
bullets. The shrapnel, like that for smaller natures, 
consists of a steel tubular body, with internal longi- 
tudinal weakening grooves ; it is closed by a steel 
base screwed in the body (Fig. 629), and the cast- 
iron head also screwed into the tube contains the 
fuze and bursting charge; the former is of the 
Elswick time and combination type. The body 
contains a number of perforated cast-iron plates 
which are placed to arrange the bullets symmetri- 
cally and secure a uniform scattering. It will be 
noticed in Fig. 631 that in the middle of the base 
of the cartridge is a small dome-shaped cap in which 
is placed a blank pistol cartridge, which is ignited 
by the cap, and fires the charge. The ammunition 
is ‘on in wooden cases holding four rounds 
each 


The following are detailed particulars of the 
10-centimetre gun, its carriage, ammunition, and 
ballistic properties : 


TABLE XCVI.—Particulars of 10-Centimetre Rapid-Firing 


Gun and Carriage. 
1. The Gun: 
Diameter of = eee se se 3.94 in. 
. y over powder 
chamber ne - an es 1 
Total length of bore (42 in. calibres) 55.58 ,, 
Length traversed by projectile 1 i 
Extreme length of gun aes kaso 


Diameter of trunnions “ 8 4.72 in 
Maximum diameter of powder 
chamber oes iss me as 4.44 ,, 
Distance from bottom of bore to base 
of projectile ... sa os ed 26.38 ,, 
Rifling : Number of grooves .. ws 30 
» Width of lands a =<» = al: 
ma epth of grooves ck A ore 
; Pitch ... ane me ... from 0 to 7 deg. 
Length of line of sight 65.58 in, 


Vertical distance of line of sight 
from axis of bore... at ake 7.59 ,, 
Horizontal distance of line of sight 
from axis of bore... oe Boy 11:33: ., 
Total weight of gun... ee ee 3630 Ib. 
Weight oped th gc bs sae 132 ,, 
Preponderance of breech... ey 55,, 











2. Ammunition : 


(a) Common shell : , 
Total 7 - ad ae ss 15.28 in. 
Weight of bod ae oe: ee 31.71 lb. 

= bursting charge bee 18.4 oz, 
99 ase fuze... sae ae ye 
Total weight... we sis os 33 Ib. 

(b) Steel shell : } 

Total length ... aut oe os 15.08 in. 
- Weight of body... oes ss 31.53 Ib. 
os bursting charge va 21.25 oz. 
: fuze... bee ae RS 
Total weight... es vas a 33 Ib. 

(c) Case shot: . 
Total length ... ES es ae 14.68 in. 
Number of cast-iron bullets 380 
Weight of each bullet 1.25 oz 
Total weight ... 33 Ib 

(d) Shrapnel : 

Total length ... = “ ec 15.08 in 
Number of —. hardened lead = 
. iaphragms... e 
Weight of bursting charge ae 5.3 oz. 
» . combination fuze 10.28 ,, 
Total weight ... a2e Ae 
Weight of empty cartridge case 9.46 ,, 
n, * * we aes 29.53 in. 

Weight of charge for common and 
steel she oes ee nes ee 13.2 lb 

Weight of charge for shrapnel and 
case shot ra pe a a 10... 

Length of complete cartridge .. 41.89 in. 

3. Carriage: 

Weight of cradle a Se ne 1276 lb. 

Weight of pivot with stand and 
training gear... ae es ae re 

Weight of shield Ss er a 550 ,, 

Thickness of shield... wis , .63 in. 

Area of shield ... as eee ... 22.650 sq. ft. 

Total weight of mountings ... ae 3916 lb. 

Weight of gun and mountings com- 
ek oe | eC 

Maximum recoil se oes se 14.96 in. 

Vertical range of fire, elevation ... +12 deg. 

* mn depression... -—5 ,, 
Horizontal range ~ cp ae me 
Height of trunnion centres above 

44.48 in, 


Extreme length from muzzle to end 
of shoulder-piece ee ns 
4. Ballistic Data: 
Muzzle velocity of projectile aie 1928 ft. 
Ratio of weight to that of a spherica’ 
shot of same diameter... ne 
Total energy of projectile .. sis 
Energy per cent. of circumference... 8. 
Energy per centimetre of diameter ~o 3 
4 


16 ft. 2.88 in. 


kilogramme of gun 7 ee 
»  p, . powler 4810 ,, 
Thickness of iron plate perforated : 
by steel shell ... i ey. ee 9.84 in. _ 
Rapidity of fire for aimed shots ... 6 to 8 per min. 
Maximum rapidity of fire... sOigske se 
Number of men required to work 
gun at maximum rapidity... Se 4 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 25, 1891. 

MANUFACTURING interests are obliged to watch the 
ups and downs of the money market very frequently, 
and just at this time the threatened stringency in 
money is causing a good deal of worry to promoters 
and managers of new enterprises. A vast amount 
of money is being invested in manufacturing sites, 
particularly in the Southern States, in view of, or 
rather in anticipation of, an early rapid apprecia- 
tion. The available surplus of cash in the United 
States Treasury is to-day 33,000,000 dols. The sur- 
plus reserve in the New York banks is 15,000,000 dols., 
as against 3,700,000 dols. a year ago. ‘The value of 
the exports of bread stufis, provisions, cotton, and 
petroleum for January was 61,000,000 dols., as 
against 56,000,000 dols. for January last year. The net 
earnings of 206 railroads for the year 1890 were 
328,009,458 dols., as against 313,780,569 dols. for 1889, 
showing an increase of 44 per cent. The gross earnings 
increased last year 72,000,000 dols., and expenses 
58,000,000 dols. Railroad men regard these figures as 
quite favourable, considering all the drawbacks to 
which the railroad business has been subjected. The 
Illinois Steel Company has increased its capital stock 
from 25,000,000 dols. to 50,000,000 dols. The product 
of the company last year was as follows; Pig iron 
720,000 tons, spiegel 36,000 tons, ingots 733,000 tons, 
rails 509,000 tons, billets 80,000 tons, rods 54,500 tons, 
beams, angles, merchant iron and steel 70,000 tons. 
Amount of wages paid to 9648 employés 8,000,000 dols. 
The general iron trade has improved somewhat during 
the week, but there is still a backwardness to enter into 
largenew operations. Congress willadjournina few days, 
zo this in itself will afford some relief. The Silver Bill 
isvirtually defeated. A good dealof legislature, or rather 
contemplated legislation, will go over to the next 
session, when the Democratic House will take charge. 
The general view entertained in business circles is that 
the year will be a prosperous one. Railroad building 
will be prosecuted chiefly in the direction of the con- 
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struction of short lines. There is great activity in all 
the shipyards, locomotive establishments, car works, 
and in equipment works. <A great deal of machinery 
is being ordered every week, and the volume of busi- 
ness will probably surpass that of last year, when the 
record is made up. Floods and freshets have been 
doing considerable damage in the Ohio Valley and in 
Pennsylvania, and in certain portions of the south. 
The Connellsville coke strike still continues, and iron 
makers are apprehensive that it may be kept up until 
supplies of coke previously accumulated are exhausted. 








CLOTH PRESSING MACHINE. 

Ow the present pase and page 280 we give illustrations 
of Nusseys and chman’s cloth pressing machine, 
which is made byMessrs. W. B. Leachman and Co., of 
the Excel Works, Great Wilson-street, Leeds. Fig. 1, 
on page 280, is a general view, Fig. 2 is a sectional 
elevation of the motive part of the machine, and Fig. 3 
a section through the pressing part. 

The apparatus, it will be seen, is a combined steam 
and hydraulic arrangement. The cloth to be operated 
upon is passed through heater plates, which rise and 
fall to give the required pressure, and is wound on the 
rollers seen above the machine. It will be evident 
that the winding on the rollers cannot proceed while 
the cloth is being pressed between the plates, and 
an intermittent action is, therefore, required. The 
pressing and winding operations are automatic, so 
that the cloth is transferred from the rolls, on which 
it comes in unpressed, to those on the machine with- 
out any labour being required beyond stitching the 
lengths together, and one man and a boy are sufficient 
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to look after the machine. This isa great advantage 
for the manufacturer, as there has been in some districts 
a good deal of trouble with the men who have been 
employed, under the usual system, in lifting the cloth 
in and out of the old presses. These operatives have 

en well organised, and have laid down very stringent 
regulations as to the size and weight of pieces of cloth 
that should be handled, they refusing to deal with 
larger pieces, no matter what the rate of pay might be, 
or how many men might be allowed to the job. Messrs. 
Leachman’s machine has got over this difficulty, and 
men have no longer to complain that they are asked 
to handle pieces of cloth larger than they fancy. Like 
most benefactors of their kind, however, Messrs. 
Leachman received at first small thanks ; indeed, for 
some time the post-bag of the firm was largely taken 
up with letters containing threats to ‘‘do for” the 
vem. ga unless he stopped making these—in the 
etters—strongly adjectived machines. 

Referring to Fig. 2, A is the steam cylinder taking 


steam only on the lower side of the piston, by means 
of a slide valve, which is worked by the lever B, in 
turn actuated by the cam C. The hydraulic pump P 
is thus worked. When steam is being admitted 
the runner E is clear of the cam at the point 
F, so that the weight G can press the valve on to the 
valve face at H, leaving a free passage from the pump 
P into the pipe I and closing the pipe Q. For lifting 
the pressing plates there is a compound ram, a smaller 
one within a larger. The former is sufficiently power- 
ful to bring the large ram and the plates up to the 
work, at which time the full power is put on to give 
the pressure required to treat the cloth. The pipe Q 
poneeny referred to leads to the larger ram and the 

ranch I to the smaller ram. As the larger ram is 
being lifted (during the first part of its upward stroke) 
by the smaller ram it is necessary to fill the space it 
leaves in its cylinder, and this is done by means of the 
valve M, which opens communication between an ele- 
vated tank and the big cylinder. The cam continues its 
revolution until the elevation O comes in contact with 
the runner E, which is pressed upwards, and thus, by 
means of the valve H, opens communication between 
the hydraulic pump cylinder and the pipe Q leading 
to the large ram; at the same time the valve M is 
closed by the superiority of pressure in the pump over 
that due to the elevation of the tank. te is at this 
time that the full pressure is exerted on the cloth. 
During these operations the full pressure has been 
admitted to the steam cylinder, but the cam now opens 
the exhaust by means of the leverB. The cam arrange- 
ment is best shown by the perspective view on page 280, 

It is now necessary to release the water pressure, so as 
to letthe presser platesfall, and allow the winding of the 
cloth on the rollers to proceed. This is effected by means 
of the projection Ronthe cam. This lifts the runner E 
and by means of the spindle shown raises the valve M, 
thus opening an exhaust passage. The mechanism by 
which the cloth is nsec on the rollers and is thus 
drawn through the press is very simple. There is a 
stop on the bottom el plate K, Fig. 3, which sets 
the actuating gear at work and throws it out of 
action intermittently, so as to synchronise with the 
pressing and releasing of the cloth between the plates. 

The small rollers over which the cloth is led back- 
wards and forwards through the press are shown in 
Fig. 1, and diagrammatically in Fig. 3. These rollers 
are actuated by gearing, one pinion of which is seen in 
Fig. 1. In our perspective view no cloth is shown 
in the press, but there were some sheets of paper 
between the plates when the photograph from 
which our illustration has been made was taken. 
These have been reproduced by the engraver. A 
pressure of 350 to 500 tons is put on at every stroke 
and the cloth is drawn the width of the plate each 
stroke, and receives five nips in all. Two pieces can 
be done at once, as shown by Fig. 3; the rate being 
480 yards per hour of wide width, or double that 
length of narrow widths. 

There are now over fifty of these machines at work; 
many of them being supplied to some of the largest 
mills in this country and on the Continent. The 
makers claim a saving of one-half in the original 
cost of the machine compared to one of the older type 
producing the same amount of work. The saving of 
space is also said to be considerable. One machine 
requires a space 18 ft. by 14 ft., whereas the older 
presses producing the same amount of work would 
take up four times that room. 





THE SULZER ENGINE. 

ENGLIsH engineers not well acquainted with Conti- 
nental practice, who visited the Paris Exhibition, must 
have been struck by the prevalence of engines with 
the Sulzer valve gear, and have wondered why the 
system should hala such a prominent place in the 
representation of Continental engineering, whilst it 
was comparatively unknown in England. We will 
not attempt to answer the question which might 
perhaps involve something not complimentary to the 
enterprise of English engine makers; but it is satis- 
factory to know that the manufacture of the Sulzer 
engine is at last fairly launched in this country on a 
commercial basis. Messrs. Bryan Donkin and Co., 
Limited, of Southwark Park-road, Bermondsey, have, 
as we announced briefly in our columns some months 
ago, made arrangements with Messrs. Sulzer, of 
Winterthur, by which they have become sole makers 
of the Sulzer engine for the United Kingdom, and they 
have now, amongst others, in hand at their Bermondsey 
shops, a large horizontal compound engine which is 
intended for the new ordnance works at Jarrow in 
course of construction by Palmer’s Shipbuilding Com- 
pany. This is a horizontal compound surface-con- 
densing engine with cylinders side by side. The 
cylinders, which are steam-jacketted, are 20 in. and 
324 in. in diameter respectively by 4 ft. stroke, and 
the engine has been constructed to work with steam 
at 100 lb. pressure and a‘ a speed of 70 revolutions 
per minute. It will indicate 400 horse-power under 
the most economical conditions of working. 





It is now some time since we first described the 





Sulzer engine in these columns,* and since then, 
although some improvements have been made, the 
radical principles remain unaltered. 

In our issue of February 2lst, 1879, we quoted 
some experiments made by Professor Linde with 
a 26in. by 5 ft. single-cylinder, jacketted, jet con- 
denser Sulzer engine, running at 87 lb. steam pres- 
sure and 372 ft. piston speed, where the indicated 
horse-power was 283, and the consumption of water as 
steam from boiler, including jacket water, was 18.44 lb. 
e indicated horse-power per hour. Since then trials 
have been made in which the consumption has been 
reduced to 17 lb. of water with a single-cylinder con- 
densing engine, and to 20.7 lb. when working non-con- 
densing. With compound engines the consumption of 
steam per indicated horse-power per hour hasbeen found 
to be as low as 13.2 1b., including jacket water. With 
triple-compound engines the following results have 
been recorded : (1) Steam pressure 145 lb.; indicated 
horse-power 390 ; consumption of steam per indicated 
horse-power per hour, including jacket water, 11.7 lb. 
to 11.9lb. (2) Jet condensing engine ; steam pressure 
156 Ib., piston speed 460 ft. per minute; indicated 
horse-power 198 ; consumptionot water, including jacket 
water, 12.2 lb. per indicated horse-power per hour. An 
account of this trial will be found on page 669 of our 
issue of December Sth last. It was wl. by Professor 
Schréter. These last two results are the best yet 
obtained with an engine of this type, and we do not 
remember a properly authenticated trial of a similar 
nature in which they have been surpassed. Now that 
the manufacture of the Sulzer engine has been taken 
up by a high-class English firm, we may expect to see 
it rapidly take a prominent place at home, as many 
hundreds are made annually on the Continent. Ata 
later date we hope to be able to give an illustration of 
these engines. 


ROYAL METEOROLOGICAL SOCIETY. 
Tus Society’s twelfth annual exhibition of instruments 
was opened on Tuesday evening, the 3rd inst., in the 
rooms of the Institution of Civil Engineers, 25, Great 
George-street, Westminster. The exhibition this year 
is devoted to rain and evaporation gauges and such new 
instruments as have been Gameenel since the last exhi- 





bition. 
Almost every known pattern of rain gauge that has 
been used in this country is shown, and it is interesting 


to compare the old patterns with the new patterns. 
Most of the gauges have funnels 5 in, or 8 in. in diameter. 
The Meteorological Office 8-in. gauge is generally regarded 
as the best gauge for ordinary observers to whom cost is 
not.a primary object, as it has all the good features of the 
Glaisher and of the Snowdon patterns, and being of copper, 
is very durable. Inmountainous districts, where therainfall 
is heavy and the gauges can only be periodically ex- 
amined, gauges capable of holding 40 in. or 50 in. of 
rain must be used. Specimens of these gauges, as well 
as of the rain and snow gauges used in France, Ger- 
many, Russia, Switzerland, and the United States, are 
shown in the exhibition. Some interesting storm gauges 
and self-recording gauges are also exhibited. The eva- 
— gauges include several instruments employed 
or measuring the evaporation from a free surface of 
water, and others for use with growing plants. A 
number of new instruments are also exhibited, among 
which are various anemometers, recording barometers, 
and cameras for meteorological photography. An in- 
teresting collection of maps of rainfall over the British 
Isles and various partsof the world, as well as numerous 
photographs of floods, meteorological phenomena, &e., 
are also on view. 

The exhibition will remain open till Thursday, the 
19th inst. 





CaTaLocugEs.—We have received from Mr. Frederick 
Nell, of 16, Mark-lane, London, a copy of his catalogue 
respecting the Victor turbine. It contains a full descrip- 
tion of this motor, with accounts of many installa- 
tions notable for their size. There are also several pages 
of tables stating the sizes of turbines required to develop 
given powers under different heads. We have also re- 
ceived a copy of a new catalogue issued by Messrs, Lan- 
caster and ee of Pendleton, Manchester. This cata- 
logue, which is of a convenient size and neatly printed, 
contains fully illustrated descriptions of the steam traps, 
—— pedestals, lubricators, and other specialities of 
the firm. 





LIVERPOOL AND BIRKENHEAD Suspway.—At a meeting 
of the Liverpool and Birkenhead Subway Company on 
Saturday, February 28th, the secretary read a statement 
to the effect that arrangements have now been definitely 
made for launching the company at the first possible 
moment. The launching of the company is only await- 
ing the completion of these negotiations, which, it is 
expected, will be concluded within the next two months, 
so that during the month of May the issue of the com- 
pany’s capital should be made. All other financial ar- 
rangements to this end have been definitely completed, 
and therefore it is hoped that the construction of the 
works will be in full swing at the latest by the end of 
June, and the contractors engage to complete the works 
in two years from the date of their commencing them. 


* See ENGINEERING, vol. xv., pages 9 and 33. An illus- 
trated description of one of Messrs. Sulzer’s mure recent 
compound engines also appeared on page 428 of our forty- 
eighth volume. 
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THE CLARENCE BRIDGE OVER THE RIVER TAFF, CARDIFF. 
MR. WILLIAM HARPUR, ENGINEER, CARDIFF. 
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THE CLARENCE BRIDGE AT CARDIFF. 
(Continued from page 188.) 

Tur two-page plate with this issue gives further 
details of the swing span on the Clarence Bridge at 
Cardiff, while on the opposite page are several details 
of piers at the junction of the swing and fixed spans. 
The engraving above affords an indication of the great 
width and general appearance of the internal structure. 
Figs. 52 to 60, on page 277, show details over the side 

iers at the junction between the swing and fixed spans. 

ig. 53 is a plan on top of the flooring plates, and Fig. 
52 a part elevation of the end cross-girder of the fixed 
span. It will be noticed that this girder is continued 
over the bearing to form the cantilever supporting the 
footpath, and the same arrangement is adopted in the 
case of the end cross-girders, and the two central cross- 
girders (over the turntable) of the swing span. By 
means of a 12-in. by 3-in. kneed channel, with a 5-in. 
by 3-in. angle on each side, a strong kind of ‘‘stool” 
is formed, having a very rigid connection with the 
flooring system, and which transmits the weight of 
the structure to the bearing-plates immediately under 
it. A distance of 3 ft. 6 in. is necessary between the 
centres of the end cross-girders of the fixed and swing 
spans to allow of the radial joint struck from the 
centre pivot, and the flooring on either side of the 
joint is supported by bracke‘s in the same planes as 
the longitudinal floor girders, their myer’ flanges 
being ‘‘tied back” to the longitudinal girders by 
cover-plates placed on the top of the buckled flooring 
plates, as shown on the plan (Fig. 53) and sections 
(Figs. 54 and 55). 

Figs. 56 and 57 are details of bearings of the fixed 
spans over the piers. Rockers are introduced, as pre- 
viously noted, to provide for the changes of deflection 
in the main girders under the varying live load, and 
these are supported on a pair of fclding wedges, upon 
which the end of the fixed span wus readily adjusted 
to correspond exactly in height with the end of the 
swing span. This, or some such means of adjustment, 
was the more necessary from the fact, before stated, 
that the strains in the centre span were computed on 
the assumption of permitting no abutment reaction 
from the dead load, and consequently the precise ver- 
tical position of the ends of the fixed spans had to be 
decided, not by any arbitrary calculations (although 
approximately they could be so determined) but by the 
height of the ends of the swing span as it swun 
freely into its position over the piers in its complete 
condition. The support for the ends of the swing 


span, omitted on Fig. 57, will be dealt with later on. 





!of omitting the diagonals. 
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Figs. 58, 59, and 60 show similar details for the abut- | 
ment bearings of the fixed span, in which may be | 
noted the absence of the folding wedges and the intro- | 
duction of a nest of five steel rollers providing for the | 
horizontal movements of the span, owing to changes of | 
temperature. 

Details of the main girders for the swing span are 
given in Figs. 61 to 66 on the two-page plate. With 
the exceptions of Figs. 65 and 66 the various sections 
are so disposed as to render any further indications 
as to where they belong unnecessary. All the scant- 
lings of all compression members are specified by 
reference to the Jetters A, B, C, &c., in the note im- 
mediately over the elevation of the truss. Fig. 65 is 
a plan of one panel length of the lower flange, the half 
to the left showing the upper, and that to the right the 
underside. Fig. 66 is a section through the central 
panel of the lower flange, and shows the attachment to | 
the ‘‘stool” formed on the cross-girder previously | 
alluded to. It will be noticed that the strut H) 
(Fig. 61) passes through the lower flange and bears | 
directly on the stool, so that, although rigidly con- | 
nected to the flange by means of the angle cleats and | 
web rivets, no pressure at right angles to the line of | 
principal stress in the flange is caused by the strut. | 
This strut is connected at the centre of its length by | 
a horizontal member to the corresponding strut on the | 
opposite side of the centre line of the main girder, thus | 
forming a central panel in the girder devoid of diagonal | 
bracing. The object of this arrangement is to reduce | 
the main girder, so far as the stresses in the cantilever | 
arms are concerned, to the form of a two-span girder | 
balanced on a central pier, thus avoiding all ambiguity | 
in the stresses which would occur in the central panel | 
were diagonals introduced, and considerably simplify- 
ing the calculation of stress. 

This arrangement was adopted by Mr. Charles C. 
Schneider, M. Am. Soc. C.E., in the cantilever bridge 
at Niagara Falls, and has been adopted by other 
American engineers for the main girders of swing 
bridges. Mr. Schneider, in his description of the 
Niagara Bridge (vide ENGINEERING, March 12, 1886, 
vol. xli., page 246), discusses the question of the 
reactions of the points of support in a cantilever so 
constructed. Hisreasoning was combatted by a corre- 
spondent ‘“‘ H. T.” in ENGINEERING, March 19, 1886, 
vol. xli., page 273, who contended that shearing did 
exist in this centre panel and bracing was consequently 
necessary. This, acne. is not the case, as the 
absence of ‘“‘shear” in the panel is not arrived at b 
the application of any theory, but is the direct result 
Of course a deformation 
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of the panel in question will be the result of certain 
conditions of unequal loading, but this is very limited 
and would correspond exactly with the change in 
inclination of the single vertical centre strut of a two- 
armed cantilever ak as that of the St. John River 
Bridge previously referred to in our issue of 
February 13, page 188. This is easily seen by con- 
sidering that the two vertical struts bounding the 
central panel could be brought closer together until 
they actually join and become one member, without in 
any way affecting the stresses in the cantilever arms, 

The horizontal bracing between upper flanges of 
main girders is shown in detail in Figs. 67 to 81, as 
also in plan in the details of main girders, Figs. 47, 
48, 62, and 63. A horizontal strut composed of two 
7-in. channels latticed with 2 in. by ,5, in. flat bars, 
runs transversely from flange to flange at each of the 
pin connections of the main girder ; these are not con- 
nected to the pins, as is — the case in American 
pin bridges, but to the flanges themselves by the in- 
troduction of a connecting plate to which also the 
diagonal steel ties are attached. 

The angle formed between the horizontal strut and 
the vertical strut of the main girder is in the case of 
the end spans ‘‘ filledin” with a wrought-iron curved 
bracket of simple design terminating on a cast-iron 
corbel (Figs. 68 and 73), and where the vertical height 
of the main girders of the central span is increased the 
brackets and corbels, instead of rising with the wind 
bracing, are kept at the same height as for the fixed 
spans, and vertical frames with a single lattice web of 
open pattern introduced, 18 in. deep, at strut F (see 
elevation of main girder, Fig. 61), as shown on Fig. 71, 
4 ft. deep at strut G (Fig. 67), and8 ft. deep at strut 
H (Fig. 69). At strut E, where the space is too 
limited to admit of the insertion of a frame, a short 
piece of 6-in. rolled joist is inserted (Fig. 70). Fig. 80 
shows details of the connections of the diagonal 
wind ties. These are of steel bars, varying in 
section from 3 in. by 4 in. to 24 in. by in. They are 
secured to the connecting plates by steel bolts of suit- 
able dimensions, and as only one pair of ties in a panel 
can be under stress from wind at one time it is advis- 
able to produce an initial stress in the bars to prevent 
“clatter” from wind, or the vibration produced by 
passing loads, This has generally been accomplished 
by the use of right and left-hand screwed couplings, 
but the same object has been effected in this case in a 
less expensive and equally effective manner. The ties 
are made of the exact length to reach diagonally across 
the panel when lying in a horizontal plane; they are 
then clasped by an ordinary cramp at their intersec- 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pw-Iron Market.—There was a quieter feeling 
in the pig-iron market last Thursday, but on the whole 
rather more business was reported. The market was 
slightly influenced by the announcement that three blast 
furnaces had been blown in at Dalmellington Iron Works, 
making seventeen in all, During the afternoon there 
were some steady offerings of Scotch warrants, which were 
thought to be for London account, and the price went 
easier to the extent of 14d. per ton. Cleveland iron?was 
neglected, no business being done, as was the case for 
a week before, but the price remained !firm. Hematite 
iron was in more request and improved in price 14d. per 
ton. The settlement prices at the close were—Scotch 
iron, 46s. 10d. per ton; Cleveland, {42s.: hematite iron, 
50s. 104d. per ton. A somewhat firmer feeling was evi- 
dent in the market on Friday, but comparatively little 
business was done in warrant iron. Cleveland and hema- 
tite iron were equally dull, only one transaction in eac 
class being reported, and they closed without change, 
while the closing settlement price for Scotch iron was 
47s. per ton. onday’s market was characterised by 
a steady but firm tone. There was again a scarcity 
of Scotch warrants, and as threats of a squeeze were 
once more current, sellers were careful as to committing 
themselves. It was reported that there would be a large 
take-up of warrants this week. Prices were very little 
changed during the day, and in all cases the closing 
settlement prices were the same as those on Friday. 
Business in Cleveland and hematite iron was nil. Tues- 
day’smarket was quiet but firm in tone, and the feeling was 
more general that, considering the, present price of coke 
and coal and the labour troubles, the prices of steel and 
iron are under the cost of production. Holders of 
warrant iron would not sell Scotch pig iron under 47s. 
per ton, and asked more. Not a single transaction 
took place in the forenoon market until fifteen minutes 
before the close, and the amount of Scotch iron that 
changed hands was calculated to be not more than 3000 
tons-—at 47s. 1d. and 47s. O4d. per ton. At the afternoon 
meeting the dealing was much confined. Quotations were 
firm, but, as was the case on Monday, sellers of Scotch 
iron declined to commit themselves forward. Again, the 
closing settlement prices remained unchanged. Only in 
the afternoon was there any selling of hematite iron, and 
there were no sales of Cleveland at either meeting of the 
“‘ring.” For Scotch warrants, which were plentiful, 
24 per cent. and 3 per cent. were freely paid. The busi- 
ness done in the ‘‘iron ring” this forenoon was in marked 
contrast to that of yesterday forenoon. Throughout 
there was great activity, and warrants representing fully 
40,000 tons of iron m mone hands. One broker sold 
about 15,000 tons, thought to be for account of a 
Jarge ‘‘bull” holder. The ‘‘bears” picked up a few 
thousand tons here and there. Scotch iron declined in 
price to 46s. 8d. per ton, Cleveland and hematite iron 
were dull in sympathy. There was a little weakness in 
the afternoon market. Last week’s shipments of pig iron 
from all Scotch ports amounted to 3884 tons, as com- 
pared with 9242 tons in the corresponding week of last 
ear. They included 170 tons for Australia, 270 tons for 
‘rance, 170 tons for Italy, 330 tons for Germany, 240 tons 
for Holland, 333 tons for Belgium, smaller quantities for 
other countries, and 1960 tons coastwise. he stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores yesterday afternoon stood at 545,786 tons, against 
549,644 tons yesterday week, thus showing for the week a 
decrease amounting to 3858 tons. 


The Scotch Blast Furnaces.—The strike and lock-out of 
the blast furnacemen practically came to a termination 
last night, the men yielding all round to the ironmasters’ 
terms. A considerable number of them have already re- 
turned to their work, and in various directions prepara- 
tions are being rapidly made for blowing in an additional 
number of furnaces at Govan, Gartsherrie, Summerlee, 
Coltness, &c. 


Contract for Two Cunard Steamers.—It is stated, on 
what is considered good authority, that the two great 
Cunard steamers, specifications for which have been in 
the market for some time, have been placed with the 
Fairfield Shipbuilding and Engineering Company. They 
will be the largest of their class ever built, being, it is 
said, vessels of 14,000 tons each. It is expec that 
about 14,000 tons of steel will be required for their con- 
struction. 


Shipbuilding Contracts for Grangemouth.—The Grange- 
mouth Dockyard Company have — received orders for 
the building of |two ‘sailing vessels—one of them a steel 
barque of 1600 tons for a German firm, and a 650-ton 


barque for a firm in Norway. 


Dundee Railway Contract.—It is stated that Messrs. 
Best and Son, Edinburgh, the well-known contractors, 
have been successful in securing the contract for the 
construction of the Dundee Suburban Railway, which is 
to be somewhat of a circular character. Messrs. Best’s 
tender is said to have been considerably over 300,000/. 


Ventilation of Glasgow Underground Railway.—Last 
Thursday the Glasgow Dean of Guild Court had under 
consideration (for the second time) the application of the 
North British Railway Company for leave to erect a ven- 
tilating shaft, in connection with the Underground Rail- 
way, on property belonging to the company in West 
Regent-street. An objection was raised that all the par- 
ties had not been called. The Lord Dean of Guild re- 
garded the objection as being fatal, and he postponed the 
application for the appearance of all the conterminous 
proposers, and advi the railway company’s law agent 
to endeavour to get into communication with the Magis- 
trates’ Committee with the view of their considering the 





proposed plan. It was stated that the railway authorities 
oo be prepared to make the shaft of an ornamental 
character. 


Clyde Shipbuilding Trade—Launches in February.—The 
output of new shipping from the Clyde Shipbuilding yards 
during the month of February showed a considerable 
falling off, as compared with that for the correspondin 
month of last year. To a certain extent the diminish 
output may be traced to the railway strike, now happily 
at an end; but it was chiefly due to the fact of a slacken- 
ing in the state of the trade, and to a lessened pressure 
to finish the vessels in hand. It is interesting to note 
that fully one-third of last month’s output consisted of 
sailing ships, a fact which is probably due to the dearness 
of a no the unprofitable working of steamers conse- 
quent thereon. The month’s launches included twenty- 
one vessels of an aggregate of 22,658 tons, whereas in 
February of last year an output of 35,186 tons was re- 
corded—the decrease amounting to 22,443 tons. The 


h dea steamers launched were the British war cruiser 


ribune, 3400 tons, and the German Atlantic trader 
Weimer, 5400 tons. Of the five sailing vessels launched 
— the month two were for German owners, and one 
each for Glasgow, Greenock, and Liverpool owners. 


Physical Society of Glasgow University.—On Friday, at 
a meeting of this Society in the natural philosophy class- 
room of the University, Professor Barr, D.Sc., gavea 
lecture, in the course of which he spoke on the use of the 
lantern in lighted rooms, on a new form of lantern 
especially adapted for physical lecture-room work, and on 
an apparatus for the production of lantern slides. Pro- 
fessor M‘Kendrick occupied the chair, and there was a 
large attendance. Dr. Barr first gave a demonstration 
of how lantern slides could be produced by a very in- 
genious arrangement of his own, and wood-cuts in an 
illustrated journal and a physical text-book were, by 
means of it, pho phed, then put into the lantern, 
and shown upon the screen in the course of a few 
minutes. The lantern in which the slides were shown 
is an invention of Professor Stroud, of Yorkshire College, 
Leeds, and of Professor Barr. It is suitable for horizontal 
and vertical projection, and the mirrors and lenses are so 
arranged that when the slide is erect as seen by the 
operator the image on the screen is also erect. Dr. Barr 
showed how this arangement admitted of using a piece of 
ground glass as a slide, andof sketches being drawn upon it 
which appeared — the screenas they were drawn. Prof. 
Young illustrated this by sketching pictures which were 
much a by the audience. Dr. Barr pointed out 
that by his special arrangement of the lights the lantern 
was being used all the time in a well-illuminated room, 
whereas, in the ordinary use of the lantern the room has 
first to be darkened. Dr, Young showed and described 
a paraffin lamp, the character of whose light especially 

apted it for _rowctig San night. In moving a vote of 
thanks to the lecturer, Dr. Jack emphasised the complete- 
ness and universality in application of the apparatus 
shown, and complimented Dr. Barr in his successful solu- 
tion of the problem of rendering the lantern applicable to 
all departments of scientific demonstration. 


The New Professor of Engineering at Dundee University. 
—In his introductory lecture, Professor T, Claxton Fidler, 
successor to Professor Ewing, who has gone to Cam- 
bridge, had as subject the ‘“‘Study and Practice of Engi- 
neering.” The agencies to be employed by the engineer 
he defined as the great sources of power in nature ; and the 
function the adapting, converting, and applying of these 
agencies for the attainment of the specified end; the 
method and the manner of such application being left 
absolutely free and undefined. Accepting the proposi- 
tion that the object was the performance of useful 
services to mankind, he spoke of the engineering work 
carried out to afford the necessary supply of food 
and fuel, &c., to such a great centre as London, tracing 
the development and methods of construction of high- 
ways, canals, railways, and steamships, and also of manu- 
factures, agriculture, and mining. e referred further 
to the resources of nature now utilised, and concluded 
with remarks on the objects and purposes of engineering 
education, to prepare the student to digest the experience 
offered in the more active duties of his profession. 


The Painting of the Forth Bridge.—The Torbay Paint 
Company, London, supplied a considerable quantity of 
their Calleys’ Torbay paint during the construction of 
the bridge, and the two final coats over the Inch Garvie 
section, were painted in their Calleys’ Torbay paint. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Heavy Industry.—The depression which has for 
some time existed amongst the South Yorkshire heav 
trades still continues so far as steel castings are concerned. 
The orders given out recently for railway material 
have, however, prevented the lull in trade from being 
experienced generally to any great extent. The Govern- 
ment contracts for work connected with the warships in 
nage of construction, will keep the large concerns 
ully employed for some months. Hematites are now 
gee at 3/., and common forge iron at 2l. 2s. 6d., while 
the following prices still rule with regard to railway 
material. Locomotive tyres 12/. to 13/. per ton, carriage 
and a tyres 10/. _ 2 107. 12s. 6d. 
sprin . per ton, special Bessemer and 
ballets 5l. 17s. ‘td. sit 


The South Yorkshire Coal Trade.—The weakness which 
was noticed last week as settling down upon the coal trade 


1emens 


of this district has become more marked in the interval, 
and with most of the pits playing one day, and some of 
them two days, in the week—making less time than they 


ar ton, | becam: 





have done for a year or more—values have begun to 
recede. This is more especially the case with household 

ualities of coal. A fair tonnage is forwarded to the 
Tue market, but returns are by no means prompt, and 
in some cases sales have had to be ptessed, with the result 
that prices are lower. A general reduction of 1s. a ton has 
taken place in this district during the week, emphasising 
the fact that values in bulk have come down in a corre- 
sponding degree. Best qualities are now quoted at from 
9s. to 10s. per.ton at the pits; thin seam coals 1s. a ton 
lower. The demand for steam coal is fairly maintained 
for the season, and prices are steady at about the contract 
rates of the “gor d of the year. A tonnage is still 
forwarded to Hull, and the other Humber ports, and 
apparently the trade in this direction is likely to be fully 
4 mea as that of last year. The railway companies are 
taking largely, and all round the prospect is satisfactory. 
Best qualities realise about 10s. per ton, The demand 
for engine slacks of all qualities is steadily maintained, 
and values are fairly steady at from 6s. 6d. to 7s. 6d. per 
ton. Common slack and smudge are also taken steadily 
at from 4s. per ton upwards. Prices in the coke trade 
are steady. ovennt disputes which threatened a week 
ago have been tided over, and are yet in suspense. The 
system of arbitration and conciliation set up by the joint 
committee of owners and workmen is bearing good fruit 
in this direction. 


South Yorkshire Steam Coalowners’ Association. —A 
large and influential meeting of this association has been 
held at the King’s Head Hotel, Barnsley. With respect 
to the contracts for between 85,000 and 90,000 tons of steam 
coal for the Swedish State Railway, and for some portions 
of which South Yorkshire colliery owners had tendered, 
it appears that nine-tenths of them have just been given 
out to a Newcastle firm, and the small remainder to 
owners in some parts of the West Riding. More was ex- 
pected by the colliery proprietors in South Yorkshire, 
whose steam coal has a very high reputation in Sweden, 
but the carriage rate and freight make all the difference. 
The effect of the low price at which the contract has been 
taken is expected to have some influence on the home 
railway contracts, as several of them will expire at the 
end of June, and the renewal of them will now’ be looked 
forward to with more than ordinary interest by both 
mineowners and railway officials. 


Fresh Armour-Plate Orders.—Messrs. Vickers, Sons, 
and Co., Limited, River Don Works, have received an 
order from the British Government for the side armour 
of the second-class battle-ship Centurion, one of the 
vessels to be constructed under the scheme sanctioned by 
Parliament two or three years ago. The plates will be 
of steel throughout, varying in thickness from 8 in. to 
12in. The order for the side armour of the Barfleur, a 
similar kind of battle-ship, has gone to Messrs. Cammell 
and Co., the plates in this instance being on the com- 
pound system. 


Midland Iron Company.—At the annual meeting of the 
shareholders of the Midland Iron Company, Limited, the 
chairman reverted to the ri eg! remarks at the previous 
meeting, pointing out that they had not been borne out 
by experience. They only showed how unwise it was to 
indulge in prophecy ; nobody could tell how the iron trade 
was going, not only from year to year, but from month to 
month, Although the company had had a decreased out- 
put by 1600 tons, the selling price on an average was 20s. 
per ton more, the increase representing 21,000/. to 22,0000. 
A set-off against this was increased cost of fuel, pig iron, 
and labour, to the amount of 26,5007. All this meant a 
diminished profit of 5000/., or a fall in the dividend of 
from 124 to 74 per cent. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIvDLESBROUGH, Wednesday. 


The Cleveland Iron fe ae agene there was a 
numerous attendance on ’Change, but on y a small busi- 
ness was transacted. Although the market was pretty 
steady and firm, inquiries were not so numerous as the 
have recently been, yet sellers were somewhat indif- 
ferent about doing business, and predicted an improve- 
ment in quotations ere long. They pointed to the fact 
that notwithstanding the fact that the shipping season 
was not fairly set in yet, exports were most satisfactory. 
A small amount of business was done at 42s, 3d for — 
f.o.b. delivery of No. 3g.m.b. Cleveland pig iron, but asa 
rule buyers would not offer more than 42s. for that quality, 
and reported being able to purchase at that figure. 
Middlesbrough warrants were steady throughout the da 
at 42s. cash buyers, but very little was done in them. 
good few warrants have been sold, however, for delivery 
at the end of the month. The lower qualities of pig iron 
were steady and prices were the same as we last quoted. 
About 54s. was the general figure for mixed numbers of 
local hematite pig iron, and it was reported difficult to 
obtain for prompt delivery. To-day our market was 
quiet. Information of the collapse of the strike of 
blast furnacemen in Scotland reached here, but_ it 
did not influence the market to any great extent. The 
termination of the strike, which has been a very lengthy 
and costly one, had been expected for some days. 
When the intelligence, arrived, however, the market 
e easier. 


Manufactured Iron and Steel.—There is little new to 
say with regard to the manufactured iron trade. New 
orders are by no means plentiful and quotations do not 
improve. Common bars are 5/. 15s. per ton ; ship-plates, 
5l. 15s.; and ship angles, 5/. 10s.—all less 24 per cent. 
discount for cash. The steel industry continues = oe 
Heavy rails are easy at 4, 15s. f.o.b. at works. Ship- 
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plates are pretty firm at 6/. 2s. 6d. to 67. 5s.—less 24 per 
cent.—and angles are 6/.—less 24 per cent. 


Messrs. Bolckow, Vaughan, and Co.’s Annual Report.— 
The directors of Messrs. Bolckow, Vaughan, and Co. 
have just published their twenty-sixth annual report for 
last year. The directors state that the comparatively 
high values of the company’s productions with which the 
year opened were not maintained. In the earlier months 
prices of iron and steel fell away as rapidly as they had 
risen in the latter half of the preceding year, and 
although there was a slight recovery in the autumn, 
yet the lower level was again almost reached in De- 
cember. Under the circumstances they think that the 
result of the year’s working will be considered satis- 
factory. The amount of profit available for distribu- 
tion, including the Se a — com- 

ny’s operations in in, the Cleveland Salt Company, 
the Desivasiaciing at toon , &e., is 317,907/. 4s. od” 
plus amount brought forward from last year, 3628/. 8s. 4d. 
equals 321,535/. 12s. 6d., which they recommend should 
be disposed of as follows: For payment of interest on 
debentures, 21,176/. 12s. 6d.; for payment of dividend on 
preference shares, 23,604/.; for payment of dividend on 
81,488 fully paid shares at 6 cent., or 1. 4s. per share, 
98,7851. 12s.; for payment of dividend on 93,045 shares, 
with 12/. paid at 6 per cent., or 14s. ;4d. per share, 
66,9921. 8s. to be written off capital accounts, 50,000/., to 
be added to reserve fund, 50,000/., balance to be carried 
forward, 11,977/.; total, 321,535/. 6d. The plant and 
machinery of the oe are maintained at the highest 
point of efficiency, and no effort is spared to keep in all 
respects abreast of the times. The retiring directors are 
Mr. B. Whitworth and Mr. C. F. H. Bolckow. 


Teesside Iron and Engine Works, Limited. — The 
directors of the Teesside Iron and Engine Works, Limited, 
Middlesbrough, have just issued a statement of accounts 
to December 31, 1890, showing the result of the first year’s 
working since the reconstruction of the company. The 
directors propose to pay a dividend at the rate of 74 per 
cent. on the preference shares and 24 on the ordinary 
shares, which will absorb 8758/. 9s. 6d., leaving a balance 
of 1705/. 8s. to carry to the reserve fund. 


The Make and Disposal of Pi; Iron in Cleveland.—To- 
day the Cleveland Ironmasters’ Association issued from 
their offices at Middlesbrough their usual monthly 
returns showing the make and disposal of pig iron in the 
north of England during February. The statistics show 
that of 151 blast furnaces built 97 have been in operation 
and have produced 211,182 tons of pig iron, or 19,362 tons 
less than 106 furnaces turned out in February last year. 
The total stocks of pig iron at the end of the month stood 
at 287,341 tons, being a reduction of 2940 tons on the 
previous month. Shipments of pig iron for the month 
reached 70,499 tons, or 26,501 tons more than in January, 
and 28,522 tons above the quantity shipped in February 
last year. 





THE Suez Canat.—The Suez Canal Company will open 
a subscription next month for 1,200,000/. 3 per cent. 
bonds, forming part of a loan of 4,000,000/. authorised in 
1885 for the enlargement of the canal. 





WESTERN AUSTRALIA.-A motion has been carried in 
the South Australian House of Assembly in favour of a 
railway to the Western Australian border being con- 
structed on the land-grant system on terms to be approved 
by the Colonial Parliament. 





BELGIAN MECHANICAL INDustRY.—The Industry Com- 
pany of Louvain (formerly MM. Halot Fréres) has secured 
a contract for a series of er sa for the Congo Railway. 
The Angleur Company is working out a contract for 
metallic sleepers for Porto Rico; it is also supplying 
rails to the Belgian State Railways. The Ougree Com- 
pany has obtained some orders upon export account, 
which will assure it employment for at least three months. 
The John Cockerill Company has received an order from 
the administration of the Danish State Railways for 
seven locomotives, and a corresponding number of 
tenders. 

Water Suprty OF MELBOURNE. — Water from the 
Watts has been turned into the viaduct conveying it to 
the Preston Reservoir. The viaduct has been constructed 
at a cost of 800,000/., the works in connection with it 
involving some eight or nine miles of tunnelling 
and eleven miles of iron pipes and syphons. The largest 
tunnel is through the Long Gulley range, and is 97 chains 
long. The scheme is designed to carry 25,000,000 gallons of 
water a day to Preston, so that the Yan Yean system 
with this addition will be equal to the supply of a popula- 
tion of from 650,000 to 700,000. The works may be ex- 
tended so that an additional 25,000,000 gallons of water 
per day may be impounded. 








GERMAN Coat Mininc.—The extraction of coal in the 
Dortmund district amounted in the fourth quarter of 
last year to 9,032,773 tons. The corresponding output in 
the corresponding three months of 1889 was 9,335,803 
tons. The extraction for the whole of 1890 was as fol- 
lows, quarter by quarter: First quarter, 9,032,158 tons; 
second, 8,526,636 tons; third, 8,977,021 tons; and fourth, 
9,032,773 tons ; making an aggregate of 35,568,588 tons. 
The corresponding aggregate extraction for the whole of 
1889 was 33,851,190 tons. It follows that the output in- 
creased last year to the extent of 1,717,398 tons, as com- 
pared with 1889. The number of workpeople engaged 
in coal mining in the Dortmund district at the close of 
1890 was 132,038, as compared with 121,000 at the close 
of 1889. The average extraction of coal per man employed 
was 262 tons last year, as compared with 280 tons in 
1889, showing a reduction of 18 tons per man in 1890. 





MISCELLANEA. 
THE London and South-Western Railway Company have 
received powers to widen their line at Clapham Junction. 


The Admiralty have placed the order for the machinery 
of the torpedo gunboat Antelope, now building at Devon- 
port, with Messrs. Yarrow and Company, of Poplar. 


The United States Government have made a contract 
with Messrs. Carnegie, Phipps and Co., for the supply of 
6000 tons of armour-plate at 100/. per ton. 


Mr. Walter Robert Kinipple, M.I.C.E., of 3, Victoria- 
Street, Westminster, has taken into partnership Mr. 
William Jaffrey, M.1.C.E., who has for many years been 
associated with him. The name of the firm is Kinipple 
and Jaffrey. 


The gross receipts of the twenty-three principal railways 
in the fnited Kingdom, for the week ending Soesen 22, 
amounted, on 16,244} miles, to 1,260,932/., and for the 
corresponding period of 1890, on 16,1493 miles, to 
1,231,652/., an increase of 95 miles, or 0.5 per cent., and 
an increase of 29,280/., or 2.3 per cent. 


The gross receipts of the twelve leading English rail- 
ways for the half-year ending December 3ist, 1890, 
amounted to 32,417,000/. (an increase of 1,087,000/. on the 
corresponding half of 1889) ; the expenditure to 17,289,000/. 
(an increase of 1,189,000/.); and the net receipts to 
15,127,000/. (a decrease of 102,000/.). 


Writing to the Times last Saturday, Sir E. J. Reed 
denies the statement that the War Office had decided to 
. se his scheme for a tubular railway across the Straits 
re) ver. The authorities have not yet announced their 
decision; but its promoter points out that, unlike the 
tunnel, the tube can be destroyed, if required. with tor- 
pedoes or mines by the fleet, and hence could never be 
used by an enemy to maintain the communications of an 
army of invasion. 


The refrigerating and freezing machinery for H.S.H. 
the Prince of Monaco's yacht Princess Alice is on the 
Linde system, and is being supplied by the Linde British 
Refrigeration Company, Limited, of 35, Queen Victoria- 
street, E.C. In addition to maintaining freezing tem- 
perature in two insulated rooms, the machinery will be 
arranged for freezing blocks of ice for the preservation of 
specimens of marine life, and other objects of scientific 
interest. 


The great Tansa reservoir dam for the water supply 
of Bombay will be completed next month, or nearly 
fifteen months in advance of the contract time. The dam 
is two miles long, 115 ft. high, and 106 ft. wide at the 
base. It contains 11,000,000 cubic feet of masonry. The 
whole of the work has been carried out by Mr. T. Craigie 
Glover, by means of 10,000 native masons. The reservoir 
is 60 miles from Bombay, with which it will be connected 
by iron pipes. When completed the works are to be 
opened by the Viceroy of India. 


The contract for the important railway bridge across 
the Nile at Mansourah has been adjudged to a French 
firm, who are also building the equally important brid 
at Embabeh. Their tender was 30,000/.—7000/. below the 
nearest. The only important engineering work now bein 
carried out by an English contractor is the deepening o 
the entrance to the harbour of Alexandria. Owing to 
the strikes in England the beginning of this work, for 
which the contract was signed in June, 1889, was retarded, 
and subsequently there were delays in consequence of 
necessary alterations to the dredging machinery. About 
athird of the work has been done, but apparently it can- 
not be completed within the stipulated time, which 
expires next June. 


From a report recently received by the Punjaub Go- 
vernment in regard to the operations of the Punjaub Oil 
Syndicate in the Rawalpindi district, it appears that 
two wells have been sunk in the vicinity of Fatahjang, 
a station on the branch line to Khushalgarh. The first 
well was sunk to the depth of 700 ft., without giving any 

romise of success, The second boring was carried to a 

epth of over500ft. with someindications of oil. The nature 
of the strata, however, rendered boring operations so 
difficult that this site had to be abandoned. The syndi- 
cate have now commenced a trial boring at a place 
called Allughad near Isa Khel, where some months ago 
a boring was carried to the depth of over 200 ft., anda 
good show of heavy oil struck. 


A new set of strong-rooms are now being erected at the 
Chancery Lane Safe Deposit, London. The owners are 
enabled to do this by removing their own electric lighting 
plant, and coupling their mains to those of one of the 
supply companies outside. The total number of strong- 
rooms already in existence at the Deposit is about 300, 
the whole of which are between 27 ft. and 28 ft. below the 
street level. Each room is constructed with 12 in. 
concrete walls, which is now being supplemented in 
certain cases with a stout lining of steel. The rooms 
measure from 5 ft. by 5ft. upwards. On an upper floor, 
though still below the street level, there are 6000 safes of 
different sizes. Above this floor are office buildings; but 
even should these be destroyed by fire, it is considered 
that the safes and strong-rooms below would be unaffected, 
as the floor separating them is strong enough to withstand 
the fall of the buildings above, 


Seven million roubles have been allotted for railroad 
construction in the Russian estimates for this year. Part 
of this sum is to be spent in constructing 300 miles of the 
Trans-Siberian Railway. Four hundred versts are to be 
built from Vladivostock on the coast of the Pacific, to 
Graffsky, on the Ussuri River, for which 2,900,000 roubles 
have been allotted, and about 50 versts at the other end, 
from where the railway from European Russia now ends 





at Zlataoosk and Miask to Chelabinsk. For this small 
section 500,000 roubles have been set down. A large pro- 
rtion of the remainder is to be spent in making surveys 
or other portions of this line. To relieve the budget 
whilst pushing on the railway as fast as possible, it is 
thought that the Russian Government may probably 
transfer the construction of certain portions of the line to 
a French syndicate, but no proposals from capitalists of 
any other nation will be entertained. 


The Bill for the Registration of Boilers introduced by 
Mr. W. H. Houldsworth provides for the registration and 
examination of all boilers used in the United Kingdom 
with the exception of (1) boilers belonging to or u ex- 
clusively in the service of the Queen; (2) those used on 

steamships certificated by the Board of Trade ; (3) 
those used by railway companies as locomotives; and (4) 
those used exclusively for domestic purposes. he 
examination of a boiler is to be made a competent 
inspector, who will give a certificate of efficiency for 
thirteen months. The Board of Trade is to keep a register 
of all examinations made, and to take proceedings against 
boiler owners who neglect to have them renewed in due 
course. The owner is to for the examination of the 
boiler. and forward a omit ‘. to the Board of Trade to 
meet the expenses of registration. For working a boiler 
not licensed the penalty is put down at 1/. per day, which 
may be inc to 51. if continued after the attention of 
the owners has been called to the subject. 


An armour-plate made of steel treated by the surface- 
decarbonised process, moun H. A. Harvey, of 
Newark, N.J., was tested at the Annapolis Proving 
Grounds on February 14, with highly satisfactory results. 
Fa ae arg Re Holtzer and three Carpenter—were 
fired against the plate, and two of the latter were shat- 
tered into small fragments, effecting only about 4 in. 
of penetration of the plate. One of the Holtzer pro- 
jectiles directed inst the centre of the plate pene- 
trated perhaps 10 in. and was badly broken up. The 
Carpenter projectiles, manufactured in this country, 
behaved nearly if not quite as well as the Holtzer. A 

reliminary contractor’s test was also made by the Navy 

epartment of 6 in. and 8 in. Carpenter armour-piercin 

rojectiles, with the result that the Carpenter Stee 

company has been directed to proceed at once with 
the completion of the contract, their shells having been 
considered extremely satisfactory. All the new American 
cruisers will now be furnished with armour-piercing 
projectiles. 

The following plan of testing the comparative value of 
_—— stones is adopted at the Paris Laboratory for 

esting Materials. A sample of the rock of regular form 
is placed upon a horizontal plate, oo round a vertical 
axis, and pressed against it by suitable contrivances. 
The wear is then compared with that of a standard 
material under the same conditions. The coefficient of 
wear is the proportion between the volumes worn, which 
can easily be ascertained by weighing the specimens, and 
determining the volume from this weight, and the specific 
ply of the material in question. The rotating sur- 
ace is cast iron. The two specimens, viz., test piece and 
standard are placed at opposite ends of a diameter of the 
rotating plate, against which they are pressed by equal 
weights. The standard used is Yvette sandstone, and first- 
class materials have a coefticient of from 1 to 1.40, whilst 
with second-rate materials the coefficient is between 1.40 
to 2.40, if the wear is greater than that represented by 
the latter figure, the material is rejected. An additional 
test is made by placing specimens of the stones to be 
tested in a cylinder, which, like those used in clearing 
scrap iron from rust, is mounted and rotates on an axis 
which does not coincide with its centre of figure. The 
amount of detritus produced after the material has been 
treated for a certain time in this machine is compared 
with that from a standard rock under the same conditions. 


The sub-committee appointed by the Manchester Cor- 

ration to consider the request of the Manchester Ship 
Canal Company to assist them in the promotion of their 
undertaking have now issued their report. The com- 
mittee state that they have made thorough and inde- 
pendent inquiry into the ition of the undertaking, 
and have carefully considered reports submitted by 
their own engineers, and also those of the canal 
officials, They find that up to December last over 
9,000,0007. h been spent on the canal, and that 
3,900,000/. are still needed to complete the work, giving 
a total expenditure of about 13,000,000/. The to 
resources of the company appeared to be 10,900,000/. 
The committee are of opinion that a sum of 2,500,000. 
will be sufficient for them to advance, but they 
are advised that it would be prudent that borrowing 

wers should be sought by the Corporation for 3,000,000/. 
ft is evident, the committee say, that unless most sub- 
stantial assistance is promptly given the Ship Canal Com- 
pany by the Corporation of Manchester, or from some 
other public source, these works must stop. That it can- 
not raise the necessary funds without such aid appears 
from the fact that it is unable to get the public to sub- 
scribe for 400,000/. of debentures, although they are an 
absolute first charge on the undertaking ; and even if the 
company could by an energetic appeal raise this money 
there was no time for so doing. At the ordinary rate of 
working their present funds will not last for more than 
afew months, and any stoppage of the works will be 
disastrous, and will probably permanently cripple the 
usefulness of the un —— In the opinion of the 
committee the sums advanced by the Corporation must 
rank as a charge upon the undertaking next after the 
debentures at ee authorised, but in priority to all 
the shares. he committee believe that the uired 
assistance can be given without any serious risk of throw- 
ing any burden upon the ratepayers of Manchester, 





{Marcu 6, 1891. 








ENGINEERING. 











(‘¢1z ebog 208 ‘uoydrs9saq? 10g) 


‘SGGaT ‘SUUANIONA “OO GNV NVNHOVAT ‘Ad “MM ‘SUSSAN AM CGALONAISNOO 


QNIHOVW ONISSHUd: HLOITIO S«.NVWHOVGAT AGNV SABDSSOAN 


280 















Marcu 6, 1891.] 


ENGINEERING. 


281 








AGENTS FOR “ENGINEERING.” 


Austria, Vienna: Lehmann and Wenitzel, Kiirntnerstrasse. 

Catcutta: G. C. Hay and Co. 

EDINBURGH : John Menzies and Co., 12, Hanover-street. 

FRANCE, Paris: Veuve J. Boyveau, Librairie Etrangére, 22, Rue 
de la Banque; M. Em. Terquem, 31bis Boulevard Hausmann. 
Also, for Advertisements, Agence Havas, 8, Place de La Bourse. 
(See below). 

GERMANY, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Leipzig: F. A. Brockaus. 
Mulhouse: H. Stuckelberger. 

GLascow: William Love. 

ITaLy: U. Hoepli, Milan, and any post office. 

LiveRPOoL: Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

New Soutn WALES, SypNEY: Turner and Henderson, 16 and 18, 
Hunter-street. 

QUEENSLAND (SouTH), Brisbane: Gordon and Gotch. 

(NortH), Townsville: T. Willmett and Co. 

RoTreERDAM: H. A. Kramers and Son. 

Unitep States: Sole Agent, W. H. Wiley, 53, East 10th-street, 
New York. ; 

Victor1A, MELBOURNE: Melville, Mullen, and Slade, 262/264, Collins- 
street. 








NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GILBERT, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our Sole Agent for the United 
States, Mr. W. H. Wiley, 53, East 10th-street, New York. The 
prices of subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 1/. 16s. Od.; for thick (ordinary) 
paper edition, 2/. 0s. 6d., or if remitted to Mr. Wiley, 9 dollars for 
thin and 10 dollars for thick. 





ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtai on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
6 p.m, on Thursday. In consequence of the necessity 
for going to press pent Baty a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 4 p.m. on Wednesday after- 
noon in each week. 

The sole Agents for Advertisements from the Con- 
tinent of Europe and the French Colonies are the 
AGENCE HAVAS, 8, Place de La Bourse, Paris. 








SUBSCRIPTIONS, HOME AND FOREIGN. 
ENGINEERING can be supplied, post free, direct from the 


publisher, at the following rates, for Twelve Months, payable in 
advance, 
For the United Kingdom................ £1 9 2 


»» India, China, Japan, Borneo, Ceylon, Java, Manila, Burmah, 
and Straits Settlements: 

Thin paper copies 

Thic ‘ai Cepewenewewas 


eee ween ones 


», the Continents of Europe and America, Australia, New 
Zealand, and most other countries : 


Thin paper copies 
Thick 


All accounts are payable to the publisher, Mr. CHARLES GILBERT. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 

Foreign Subscriptions, when sent by Post Office Order, should 
be advised to the Publisher. 


Foreign and Colonial Subscribers receiving 
Incomplete Copies through News-Agents are re- 
quested to communicate the fact to the Publisher, 
together with the Agent’s Name and Address. 


Office for Publication and Advertisements, Nos. 
35 and 36, Bedford-street, Strand, London, w.c. 


TELEGRAPHIC ADDRESS—ENGINEERING, LONDON. 
TELEPHCNE NUMBER—3663, 





ENGINEERING is registered for transmission abroad. 


ReapING Cases. — Reading cases for containing twenty-six 
numbers of ENGINRERING may be had of the publisher or of any 
news-agent. Price 6s. each. 








CONTENTS. 


The Mannlicher Magazine | 


PAGE 
The Weather of February, 
1 


Rifle (Illustrated) ...... PE diss tccuticcscsccece 282 
On the Laws of Steamship \||The New Warships (Zllus.) 283 

RPOMIMON 56 co occcctnces 266 |The Electric Transmission 
Victorian Railways (1llus.) 267} of Power................ 284 
Field Artillery ..........00 TION TOMO o0.6 0 cdi waviocvevedas 284 
Ce 270 | The London Water aon 285 
Books Received .......... 271 || The Central London Railway 


Modern French Artillery. | 
No. LVIII. (dllustrated).. 271 
Notes from the United 


MO ee ven wsdadercascenas 286 
Notes from the South-West 287 
Foreign and Colonial Notes 287 





SOMME Siecncccencchcavcese 274 || Engineers in the Navy .... 288 
Cloth Pressing Machine (JI- ||Second Note on_ the 

CUMIGIOEY 5. boccicesececs 275|| ‘* Latona’s” Trials ...... 288 
The Sulzer Engine ........ pL eer 8 


28! 
Royal Meteorological Society 275 | Eye-Bars for Link Bridges.. 288 
The Clarence Bridge at Water Gat. « o0s:scecosncpice 
MN oie Siva dark spas cane 276 | Side-Planing Machine (JI- 
Notes from the North... .. 278\| lustrated) .........s000- 
Notes from South Yorkshire 278 | Industrial Notes .......... 289 





Notes from Cleveland and ||Red-Hot Furnace Crown 
the Northern Counties .. 278 Experiments (Illustrated) 290 
Miscellanea ...........00. 279 | Launches and Trial Trips .. 292 


ones us 281 || ‘‘ Engineering” Patent Re- 
The Rating of Machinery .. 282'| cord (IUustrated)........ 293 


With a Two-Page Engraving of the CLARENCE BRIDGE 
OVER THE RIVER TAFF, CARDIFF, 





NOTICES OF MEETINGS. 
Tue INstiTUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, March 10th, at 8 p.m. Paper to be discussed: ‘‘On the 
Subterranean Water in the Chalk Formation of the Upper 


Thames, and its Relation to the Supply of London,” by Mr. John 
Thornhill Harrison, M. Inst. C.E.—Students’ meeting, Friday, 


March 13th, at 7.30 p.m. ‘The Lanarkshire and Ayrshire Rail 
ways,” by Mr. W. A. P. Tait, B.Se., Stud. Inst. C.E. Sir Douglas 
Fox, member of Council, in the chair. 

Norta-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Monday, March 9th, at 7.30 p.m., in the Lecture Hall of the 
Literary and Philosophical Society, Newcastle-upon-Tyne. Dis- 
cussion on Mr. A. Blechynden’s paper on ‘‘ The Influence of the 
Relative Dimensions and Proportions of the Screw Propeller on 
the Vessel’s Performance,” will be resumed. The discussion on 
the following papers will then be opened: On ‘‘ The Strength of 
Short Flat-Ended Cylindrical Boilers,” by Mr. John T. Nicolson. 
On “‘ Results of Experiments on the Strength of Boilers,” by Mr. 
James C. Spence. Paper on ‘‘ Electrical Engineering with Special 
Application to Electric Lighting,” by Mr. William C. Mountain. 








ENGINEERING. 


FRIDAY, MARCH 6, 1891. 





THE NAVY ESTIMATES. 


In our last issue we gave a few of the leading 
figures in the Navy Estimates of the year 1891-92 ; 
the total sum of which, it will be remembered, 
amounted to 14,215,100/., an increase upon the 
present year, which terminates at the end of this 
month, of 428,500. Having already given the 
chief items of expenditure we may proceed to 
examine the figures further in detail so far as they 
come within the scope of subjects that are more 
likely to interest our readers, 

Before proceeding to the money figures, it will be 
useful if we record the numbers of ships which it is 
expected will be in commission by next November, 
comparing these numbers with the corresponding 
figures of last November. They are as follows: 
First-class battle-ships, 17; increase, 1. Second- 
class battle-ships, 8; decrease, 1. Third - class 
battle-ships, 3. Coast defence ships, 2 ; increase, 1. 
Armoured cruisers, 10 ; increase, 1. This gives a 
total of 40 armoured ships, as against 28 of last 
year. The following are the unarmoured vessels : 
Second-class cruisers, 9. Third-class cruisers, 32 ; 
increase, 3. Sloops, 15; decrease, 2. First-class 
gun vessels, 2. Second-class gun vessels, 5; de- 
crease, 1. First-class gunboats, 18 ; decrease, 1. 
Second-class gunboats, 16; decrease, 2. Third- 
class (coast defence) gunboats, 20; decrease, 1. 
Torpedogunboats, 2 ; increase, 1. First-classtorpedo 
boats, 15 ; increase, 3. Special service vessels, 17. 
Torpedo ram, 1. Torpedo depét ship, 1. Despatch 
vessels, 2. Other vessels of minor importance 
bring the total up to 184 as against 179 of last year. 
The above list does not include vessels temporarily 
commissioned for the naval manceuvres. It will, of 
course, be understood that this comparison does 
not show the strength of the Navy, as the ships in 
reserve are not taken into the estimate. 

Turning to Vote 8, ‘‘ Shipbuilding, repairs, main- 
tenance,” &c., we find that, for dockyard work, 
the sum of 1,751,800/. is put aside for personnel 
(Section I.) and 1,862,700/. (Section II.) for matériel. 
Contract work (Section III.) will absorb 1,260,8001. 
This gives an increase of 92,5001. over the present 
year, due chiefly to increased wages. Provision 
has been made for new construction under the 
Naval Defence Act of 1889 to the extent of 
835,0001. in Section I. ; 824,000/. in Section II., 
and 991,000/. in Section III. We will give a few 
of the items into which these amounts are divided. 
Dockyard work, Section II. Matériel. Timber, 
masts, and deals, 113,600/.; metals and metal 
articles, 867,9291.; hemp, canvas, &c., 100,000/.; 
coals for steam vessels, 517,0001.; coals for yard 
purposes, 62,000/. The sum of 300,000/. is also 
put down for paints, oils, &c., boats, furniture, 
and miscellaneous articles. Turning to contract 
work we find the following items: A. Propelling 
machinery, 749,2851. B. Auxiliary machinery, 
60,2701. D. Hulls building by contract, 73,5541. 
E. Repairs and alterations, 49,400/. FF. Inspec- 
tion of contract work, 8650/. G. Gun mountings 
and air-compressing machinery, 251,0001. ‘ 
Machinery for shore establishments, 47,8911. I. 
Reserve of merchant cruisers, 60,350/. Under 
the last heading we find included three vessels of 
the Cunard Company, the Etruria and Umbria, of 
about 7900 tons and 14,500 indicated horse-power 
each, having 5788/. 10s. each set apart for them. 
The P. and O. Company provide three vessels of 
approximately 6300 tons and 7000 indicated horse- 





power apiece, the subsidy for each being about 
35001. a year. The White Star Line have their 
two crack ships, the Majestic and Teutonic, of 
9685 tons and 16,000 indicated horse-power each, 
the subsidy being about 73001. a year apiece. The 
Inman liner City of New York, of 10,499 tons 
and 18,000 indicated horse-power, is allowed 52491. 
10s., whilst the City of Paris, of the same size and 
power, takes 7744/. 16s. 2d. Whether the full 
amount has been paid during the last year for the 
last-named ship we are not aware, but appa- 
rently it has been, The Canadian and Pacific 
Company have three steamers in the list, for which 
they receive 5000]. for part of a year only. In 
addition to the above the four first companies 
above named agree to hold 15 vessels at the dis- 
pe sg of the Admiralty—without further charge. 
Inder this vote (Vote 8) we find that the total 
number of men employed at the several dockyards 
at home upon shipbuilding, repairs, maintenance, 
&c., to be 19,435. 

Naval armaments are included in Vote 9, the 
total being 1,528,7001. The following are the chief 
subheads: A. Guns, 591,500/. B. Projectiles and 
Ammunition, 477,000). C. Torpedoes and Gun- 
cotton, 137,000. D. Small Arms and Miscel- 
laneous, 231,000/. E. Inspection, 55,000/. 

We have in previous articles gone very fully 
into the cost of various ships’ machinery then in 
hand. The programme has not altered sufficiently 
to enable us to follow the same course now without 
repeating our figures to a great extent. The 
money to be spent during the coming year on 
the various ships does not differ from that which 
might be expected generally in the ordinary course 
of affairs. We will therefore leave the financial 
question and glance briefly at some other matters. 

Last year two second-class battle-ships, the 
Centurion and Barfleur, were laid down. The 
following are their chief elements of design: 
Length, 360 ft. ; breadth, 70 ft.; displacement, 
10,500 tons. Speed on measured mile, forced 
draught, 18 to 185 knots ; natural draught, 17 knots; 
coal supply at designed load draught, 750 tons. 
The armament of each ship will include: Four 
10-in. 29-ton guns in two barbettes; ten 4.7-in. 
quick - firing guns; seventeen 6-pounder and 
3-pounder quick-firing guns ; five torpedo tubes, 
above water ; two torpedo tubes, submerged. The 
disposition of the armament is very similar to that 
of the first-class battle-ships. The 10-in. guns are 
mounted in pairs in armoured barbettes which 
extend down to the steel protective deck at the top 
of the armour belt. These guns will be capable of 
being worked entirely by manual power, and, in 
addition, steam power will be supplied for the 
training of the guns and the supply of the ammuni- 
tion. The armour protection of the hull proper con- 
sists of a belt of armour, having a maximum thickness 
of 12in., extending over a length exceeding 200 ft. 
amidships, being completed by armoured bulkheads 
with a steel deck from 2 in. to 24in. in thickness at 
the top of the belt. Before and abaft the armour 
belt a strong protective under-water deck completes 
the protection to the bow and stern. Above the 
thick belt the broadside will be protected to a 
height of 9} ft. above water by steel armour and 
wood backing, equivalent to a total thickness 
of 4 in. of steel. Screen bulkheads, similarly 
armoured, complete the protection to the sides of 
the barbettes. The barbette armour has a maxi- 
mum thickness of 9in. The guns forming the 
auxiliary armament and their crews are also well 
protected, either by fixed casemates or by strong 
shields revolving with the mountings. The heavy 
guns forward are carried at a height of 25 ft. above 
water, and those aft a trifle lower. These ships, 
like the first-class barbette battle-ships, will be of 
high freeboard throughout their length, with a flush 
upper deck. 

The following is given as a list of the vessels 
which have passed their machinery trials since the 
end of the last financial year : 

Two battle-ships, Nile and Thunderer; nine 
third-class cruisers, Blanche, Blonde, Barracouta, 
Bellona, also the five colonial cruisers Tauranga, 
Ringarooma, Katoomba, Mildura, and Wallaroo ; 
two first-class screw gunboats, Lapwing and Ring- 
dove ; ten torpedo gunboats, Speedwell, Skipjack, 
Seagull, Salamander, Sheldrake, Sharpshooter, and 
Spanker, Gossamer, and two colonial boats, Kara- 
katta and Boomerang; one tug and water-tank 
vessel, Asp. 

The following vessels are down for trial this 
year ; 
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1 Second-classcruiser Latona 
Pearl, Philomel, Pallas, 
Pheebe, and Barham 


A good part of the statement of the First Lord 
which accompanies the estimates is taken up by 
the ordnance question. Lord George Hamilton 
says that ‘‘the satisfactory rate of progress with 
the manufacture and supply of guns to the Navy 
which was mentioned in the statement of last year 
has been maintained during the year ending De- 
cember 31, 1890. The total number of new breech- 
loading guns, exclusive of small quick-firing and 
machine guns completed by manufacturers during 
the year is 240, viz.: Two 16.25 in. of 110 tons, 
eleven 13.5-in. of 67 tons, two 10-in. of 29 tons, 
twelve 9.2-in. of 22 tons, twelve 6-in. of 5 tons, 
two 6-in. quick-firing, 41 5-in. of 40 ewt., 13 44.7-in. 
quick-firing, and 24 4-in. of 26 ewt. This gives 
a total of 240 weapons. The manufacture of guns 
for the ships building under the Naval Defence 
Act at the Seoat Gun Factory has also been ma- 
terially advanced. The number of breechloading 
guns, exclusive of small quick-firing and machine 
guns, afloat at the end of last year, was 1410, as 
against 1293 for the preceding year. 

The statement of the First Lord refers at length 
to the question of heavy gun mountings, especially 
as to the relative advantages of hand power work- 
ing. The 10-in. breechloading gun of 29 tons 
weight is the heaviest service gun which it is con- 
sidered can be efficiently worked on board ship by 
hand-power alone; but even with 10-in. guns, 
except when mounted singly, it is considered im- 
perative to employ steam or hydraulic power for 
efficiently training the turret or barbette under 
ordinary circumstances, accepting manual power 
only as a reserve with slower motion. The following 
are given as the disadvantages of hand working as 
_ compared to hydraulic power: ‘‘If placed in a 
turret a much larger port is required, since a hand- 
worked gun must be pivotted further inside the 
turret, owing to the use of trunnions, than one on 
an hydraulic mounting, involving greater exposure 
of the gun, mounting, and gun’s crew ; whilst, if 
placed in a barbette, the gun and a portion of the 
mounting are permanently above the thick armour 
protection, and this disadvantage is serious. Then 
there is considerable difficulty in working by hand, 
the breech-screw of a heavy gun, as well as the 
various parts of the mounting, without the intro- 
duction of mechanism far more delicate and liable 
to injury than the hydraulic arrangement now 
in use.” 

It is very often objected that guns worked by 
hydraulic power are more liable to failure than 
those worked by hand, and that the mechanism is 
delicate. ‘‘ This,” we are told, ‘‘ is not correct. 
The adoption of hand-worked guns of large size 
necessitates the introduction of various mechanical 
devices to give the necessary power to the hand 
gear. Hydraulic mechanism, on the other hand, 
is exceedingly simple ; and if a comparison be made 
between the sibel tandlndey for opening and clos- 
ing the breech of a 9.2 in. breechloading gun of 
22 tons, and the 16.25 in. breechloading gun of 
110 tons, the former by hand, the latter by hydraulic 
power, the latter has undoubtedly the advantage in 
simplicity.” 

With regard to rapidity of fire of heavy guns the 
following statement is of much interest: ‘In 
order to test the accuracy of the statement so 
frequently made that the heavy breechloading guns 
can only be fired once in a quarter of an hour, four 
rounds were fired from one of the 67-ton guns in 
the Trafalgar’s turret as rapidly as possible during 
the gunnery trials of that ship. The time occupied 
was 9} minutes ; this rapidity would be exceeded in 
a ship which had been a short time in commission, 
when the gun’s crew would have gained more expe- 
rience and had become accustomed to work to- 
gether. Eight rounds could have been fired in the 
same time had both guns been worked together.” 

The 6-in, and 4.7-in. quick-firing guns are also 
referred to, but we have already so fully described 
these weapons in these columns that it is un- 
necessary to refer to them again in detail. It is, 
however, satisfactory to learn in connection with 
this subject that arrangements are in progress for 
issuing smokeless powder to certain ships, and 
that it is hoped that its general adoption into the 
service will not be long delayed. The only other 
section of the statement to which we should wish 
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may be represented by a cypher, excepting that we 
learn nickel-steel plates have been fired at. 





THE RATING OF MACHINERY. 

A curious fatality seems to attend the efforts 
which have now been made for five succeeding 
sessions to deal with the anomalies presented by 
the existing condition of the law salasion to the 
rating of machinery. Mr. Winterbotham’s measure, 
which was read a second time last year by the large 
majority of 152, has been withdrawn. Mr. H. 8. 
Wright’s Bill still stands adjourned, but it seems 
hardly likely that it will be seriously proceeded with 
in view of the very meagre support which it received 
when it came on for second reading. Mr. Wright’s 
Bill, it may be explained, differed from the measure 
with which everybody interested is now more or 
less familiar, in that instead of defining what should 
be rated, it leaves the present law of rating un- 
touched, merely exempting specific kinds of 
machinery. Since, however, the Bill would assi- 
milate English and Scotch law, it tends towards 
homogeneity, and is, therefore, deserving of sup- 
port. It may be hoped, indeed, that when it comes 
on again it will be adequately discussed and not 
shelved or defeated by abuse of the forms of the 
House. 

The debates which have taken place on this ques- 
tion from time to time have disclosed the existence 
of an amazing amount of ignorance as to the 
existing law, and of a scarcely less remarkable 
misapprehension as to the consequences of the pro- 
cael change in the law. It is roundly stated, in 
so many words, that the result of exempting 
movable machinery will be to throw a burden upon 
other ratepayers. Only the other day Sir R. Paget 
stated in the House of Commons that the Rating of 
Machinery Committee reported in 1887 in favour of 
the subject being taken up by the Government as a 
whole. But Sir R. Paget can hardly be unaware 
that the Committee also expressed their opinion 
that the Bill referred to them would, as amended, 
meet the case of industries depending mainly on 
fixed motive power, and that they therefore agreed 
to report it to the House. Those, too, who are 
most officious in their assurances as to the danger 
of the suggested change omit altogether to point out 
that the agitation owes its inception entirely toa 
change in the practice, if not in the law, which was 
certainly drastic, and has certainly in many cases 
worked positive injustice. Itis an old, old story, but 
it seems to be necessary to tell it over and over again, 
if only to keep the principle fairly before the public 
mind. Nobody denies that the rating of machinery 
has been conducted on no fixed rule ; that indifferent 
parts of the country, different practices have always 
obtained. It was shown before the Select Committee 
that practically no two assessment authorities are 
agreed in pointsof detail. It is monstrousto pretend 
indeed that there is no question to be discussed in 
the face of the evidence given before the Committee. 
Witnessafter witness representingimportant centres 
of industry —, that they were waiting the 
result of legislation before taking any steps in 
accordance with the recent decisions of courts of 
law. At Manchester, for instance, where we believe 
only the main motive power has so far been rated, 
the authorities have waited for the action of Parlia- 
ment before attempting to include all machinery in 
the assessment. This is a matter which is capable 
of being very easily settled. It is, we understand, 
the opinion of the Manchester authorities that the 
effect of the Tyne Boiler Works case is to make all 
machinery rateable, in which event the rateable 
value of the cotton and other manufactories would 
be more than doubled. No doubt in some districts, 
as at Birmingham, a different mode of computation 
has always been followed, and there the effect of the 
decision of the Court of Appeal will not be felt to 
anything like the same extent. The ‘‘ go-between”’ 
policy, that is where more than the main motive 
power has been valued, but not all the machinery and 
plant necessary for making the premises fit as pre- 
mises for the particular purpose for which they are 
used has been followed. But it is, we believe, in- 
contestably true that there are few rating areas in 
England or Wales where it was the practice prior 
to the Tyne boiler case to value all such machinery 
as was decided to be rateable under that decision. 
In short, the Bill, which now seems to have no 
chance of passing into law during the present 
session, would not so much effect as prevent a 





the ordinary ratepayer whose valuation has not 
been affected at all. 

The rating of chattels as a principle can only be 
defended when it is carried out in its entirety. We 
are far from saying that, however impolitic, it would 
be unjust to rate chattel machinery if all chattels, 
whether stock in trade, household furniture, tools, 
or what not, were also included. The effect of a 
general rating on this footing would be to lower 
the rates all round. It wovld be an immense 
boon to a considerable section of the community 
if houses were rated not on their nett letting value 
but on their rental value, taking furniture and 
all into account. The furniture comes within the 
very wording of the Tyne boiler decision, it is 
‘*there for the purpose of making the premises fit 
as premises for the purpose for which they are 
used.” This is rather cumbrous, but that is the 
language of the Court of Appeal. But, pending 
such a consummation as the revision of the whole 
law of assessment, it is nothing less than an act of 
flagrant injustice to throw upon the industrial com- 
munity a burden which they are in these days 
certainly not able to bear. We need only allude 
to the Chard cases. In one of these Messrs. 
Giffard, Fox and Co., had their rateable value 
raised on the reassessment by the Chard Board of 
Guardians from 1801. to 800l., and those figures 
represent, we believe, the difference between the 
Nottinghamshire and Gloucestershire practice. But 
that is amere bagatelle compared with the effect of 
the Tyne boiler case if it is carried out as it probably 
will be in other quarters. It was shown before the 
Committee, for instance, that the cotton spinning 
mills in Bolton would have their rateable value 
increased 120 per cent., while cotton weaving mills 
would be increased by 1124 per cent., iron foundries 
and machine works 125 per cent. Of course the 
effect of such an enormous addition to the rateable 
value would be to lower the rate, but even so, 
the nett addition which would remain would 
constitute a serious tax on industry. It seems 
therefore that in order to meet the necessities of 
the case a measure should be passed which would 
at least prevent any further changes in the present 
confused state of the law. It is needless to go into 
the question whether the law has or has not been 
altered by recent decisions, It is quite enough to 
know (and the evidence given before the Select 
Committee certainly proves this much) that these de- 
cisions threaten a wholesale change in the practice, 
a change which is obviously retrograde. If it must 
be assumed that it is impossible to deal with the 
difficulty on the lines of the Bill which was lately 
before Parliament pending the revision of the whole 
system, it is at least to be wished that so drastic 
a revolution in the incidence of local imposts as 
that threatened could be averted. Clearly the 
desirability of this was in the minds of the Select 
Committee. The authority of that body has never 
been impugned, and it found as a fact that a diver- 
sity of practice existed, and that further changes 
were threatened. They gave expression to their 
belief that the Bill referred to them formed a basis 
for an equitable system of assessment in the case 
of industries depending mainly upon fixed motive 
power, although they were of opinion that the diffi- 
culties of defining satisfactory principles of valuation 
for the purpose of assessment generally were so 
great as to render it desirable that the matter 
should be dealt with as part of a comprehensive 
scheme of local taxation. Further, they recorded 
the resolution, ‘‘That it is desirable that in the 
mean time the various rating authorities should not 
depart from the present systems of assessment.” 
But that is the very thing which notwithstanding 
this expression of opinion, the rating authorities 
have done, and will, in many parts of the country, 
if these Bills are abandoned, proceed forthwith 
to do. 





THE WEATHER OF FEBRUARY, 1891. 

Winter has ended in a spell of dryness which 
set in after the prolonged frost. This has resulted 
from an anticyclone which has brooded over the 
British Islands during the whole of February. 
However, this only removes the explanation one 
step backward, for no one knows how to account 
for the anticyclone. England has been nearest its 


central region, consequently has had cold air, and 
scarcely any rain or snow. Over north Scotland 
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the air has been very mild, and the most rain has 
fallen there, though a deficient supply. Ireland 
has been mild with little rain. The latter part of 
the month has been very cold in England, with 
profuse hoarfrosts, dense fogs in the east, and mists 
in the west. The mean pressure and temperature 
of the atmosphere, at extreme positions of the 
British Islands to which the Isle of Man is central, 
were as follows : 











sas | Mean Difference | cee Difference 
Positions. | pressure. | from Normal. tures fcom Normal. 
| , 
| in. in. deg. deg. 
North 30.15 above 0.43 45 above 6 
South 30.45 as 46 43 below 1 
West oe 30.30 as 46 | 48 above 5 
East ..| 30.41 —— fhe below 2 
Central ..| 30.39 — 36h) «a above 2 


The distribution of rainfall in frequency and 
amount may be inferred from the following results : 

















Places. Rainy Days. Amount. ncn: naa 
in. in. 
Sumburgh .. 19 1.93 below 1.26 
Scilly .. ad “s 3 0.25 aa 6 
Valentia aa 11 0.80 » 4.15 
Yarmouth .. es 8 0.33 » 1.49 





The daily general direction of the winds over 
these islands gives a resultant from S.W. The 
weather notations indicate clear days to have ranged 
between 8 in the west and 3 in the north, overcast 
between 18 in the east and 9 in the south district. 
Fog prevailed on 12 days in east England, mist on 
9in south England. Atmospherical pressure was 
very high, but its mean distribution was such as to 
give a normal transference of air over these islands, 
with a higher mean temperature than usual. As 
pressure was very high so rainfall was very deficient. 
In England where there was next to no rain, it was 
often noticed that the fogs were wet, or gave out 
abundance of hoarfrost. The greatest pressure, 
30.75 in., occurred on the &th ; the least, 29.65 in., 
onthe 11th. The highest temperature, 67 deg., 
was reported at Cambridge on the 27th; the 
lowest, 19 deg., at Glenlee on the 8th. The 
estimated mean temperature at 8 a.m. for these 
islands generally was 40.5 deg. on the 1st, and 
attained 46 deg. on the 6th, the warmest day ; on 
the 9th it was down to 36 deg. and rose to 43 deg. 
on the 11th, 16th, and 25th ; on subsequent days 
it did not attain so high a degree and was as low as 
38 deg. on the 21st. Local contrasts of tempera- 
ture at 8 A.M. were often surprising ; thus on the 
2nd, while Nairn was genial with 50 deg., Dunge- 
ness was freezing under 29 deg. ; 9th, Scilly, 45 deg., 
Parsonstown 25 deg.; 17th, Valentia 50 deg., Ox- 
ford 29 deg.; 18th, Stornoway 46 deg.; Lough- 
borough 26 deg.; 19th, Scilly 47 deg., Lough- 
borough 27 deg.; 21st, Scilly 46 deg., Dungeness 
26 deg.; 22nd, Mullaghmore 52 deg., Oxford 
28 deg. ; 28rd, Nairn 53 deg., Loughborough 
21 deg. ; 24th, Mullaghmore 56 deg., Oxford 23 deg. ; 
25th, Belmullet 53 deg., Loughborough 24 deg.; 
26th, Scilly 48 deg., Loughborough 21 deg.; 28th, 
Prawle Point 50 deg., Loughborough 28 deg. Some 
heavy rainfalls were reported in north Scotland ; 
thus on the 2nd, 1.09 in. was measured at Nairn, 
on the 12th, 1.00 in. at Stornoway, and 1.10 in. at 
Wick. Weather lore tells us : 

‘¢ Tf in February there be no rain 
*Tis neither good for hay nor grain.” 

However this may be, ploughing and sowing 
spring wheat are important operations in February, 
which cannot be carried on when there is protracted 
rain or wet, so that the month just passed must 
have been favourable for agricultural work. During 
the four weeks ending the 28th, the duration of 
bright sunshine, estimated in percentage of its pos- 
sible amount, was for the United Kingdom 34, 
Channel Isles 58, south-west England 46, east 
England 37, central England 36, north-west 
England 35, east Scotland 34, north-east England 
32, south England 31, south Ireland 29, north 
Ireland 27, west Scotland 22, north Scotland 21. 
Sunshine has been unusually prevalent. 

Atmospherical pressure so high in February has 
not been noticed before during the last eleven 
years, and the dryness of the month is equally ex- 
ceptional. With barometers ranging so high north- 
easterly winds would have been expected in days 
gone by, but wrongly so, for an atmospherical 
current is now recognised to depend on the dif- 





ference of pressure between the confines of its 
course, a lower pressure on the left than on the 
right side; and the greater this difference the 
greater is the strength of the wind. 

The weekly death-rate of the metropolis, which 
at the commencement of the year was about 30 per 
1000 per annum, declined to 19 in the first week 
of February, and has since risen to about 21. 





THE NEW WARSHIPS. 
(Concluded from page 254.) 

In our last issue we gave particulars of H.M.S. 
Royal Sovereign, comparing her with some pre- 
vious types of armoured vessels. Since we wrote 
the ceremony of launching one of the new ships, 
the Royal Arthur, and the floating out of the dock 
in which she was built of the other, the Royal 
Sovereign, has been successfully performed ; all of 
which has been fully described in the daily papers. 

A point upon which we did not touch in our last 
week’s notice, but which should by no means be left 
out of our account, is the remarkable rapidity with 
which the Royal Sovereign has been built. We 
have frequently in these pages commented upon the 
evils that have arisen from the unbusiness like | 


Fig. 14. , 
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on ; basing our forecast in the well-known ability 
of the new official, and not to the wisdom of the 
system under which his position was created. 
The result has fully justified our anticipations. 
Mr. Elgar has been singularly fortunate, however, in 
one respect. During the most critical time when 
his plans were maturing into practice at Portsmouth 
he was assisted (we trust this heterodox expression 
may be forgiven us) by an exceptionally able and 
broad-minded admiral-superintendent, one, too, 
who had such a remarkable grasp of engineering 
matters that he could see far enough to let his pro- 
fessional officers manage professional affairs. It 
has not always been thus; and it is sad to think 
how much good may be undone by an admiral- 
superintendent of a type with which we are not 
altogether unfamiliar in the past. 

The Royal Arthur, which was originally to have 
been named the Centaur, is one of nine first-class 
twin-screw protected cruisers provided for by the 
Naval Defence Act of 1889, and designed by Mr. 
White. Our illustration, Fig. 14, on the present 
page, for which we are indebted to Mr. White’s 
paper contributed to the Proceedings of the Insti- 
tution of Civil Engineers (vol. xcviii., plate 9), 
shows the position of the armour belt in cross- 
section. This deck extends from stem to stern. 
The Royal Arthur was commenced in January 
of last year, and has been just about thirteen 
months in course of construction. Her sister 
ship, the Edgar, was launched at Devonport 
in November last. Another vessel of the same 
class, the Hawke, is building at Chatham, and 
is nearly ready for launching. The other ships 
of this class are the Crescent, now building at 
Portsmouth, the Endymion, Gibraltar, Graf- 
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manner in which the Royal dockyards are managed. 
Of late we have had little to say on the subject, for 
the reason that a great change has come over the 
manner in which work is carried on, taking Ports- 
mouth as a fair example of the whole. The Royal 
Sovereign was commenced on October 1, 1889, not 
quite seventeen months before she was floated, and 
during this time 7200 tons, of the total weight of 
hull of 9640 tons, has been worked in. This isa 
rate of progress which is without parallel in the 
annals of warship construction. When we last 
visited the ship about a fortnight before her float- 
ing, there appeared, as is always the case under 
these circumstances, bui little chance that she 
would be anything like presentable on the day ap- 
pointed. The work has, however, gone on in a 
way remarkably different from that which used to 
characterise the building of dockyard ships in 
times past. One could imagine one’s self on 
the Tyne or Clyde rather than in a comfort- 
able Royal dockyard. The reason is that the 
method of working has been altogether reor- 
ganised of late years. The spur of self-interest 
has been brought to bear with the men, and care 
has been taken that they shall not be hampered by 
the dilatoriness of other departments. This 
welcome change is, we regret to say, not so much 
the result of good system, as of good men, who 
have done excellent work in spite of the system. 
When Mr. Elgar was first appointed to the newly 
created post of Director of Dockyards, we pro- 
phesied that there would be a most wholesome 
change in the manner that work would be carried 





ton, St. George, and Theseus. These last five 
have been put out to contract. There are 
slight differences in the design of some of 
these vessels, but they are not sufficient to 
constitute a divergence in class. 

The following are the chief features of the 
- Royal Arthur as designed : 


Length ... ‘ita : 360 ft. 
Breadth ... ey ‘ 60 ,, 
Mean load draught .. 23 ft. 9 in. 
Displacement. ... pe na 7350 tons 
Weight of hull and fittings ... «at PG 
Indicated horse - power, forced 

draught oe ee ree «- 12,000 
Indicated horse - power, natural 

draught eo in “ we 7,500 
Maximum speed on measured mile 

fully laden (forced draught) 20 knots 
Maximum speed on measured mile 

fully laden (natural an a 
Coal stowage at load draught ... 850 tons 


Radius of action at 10 knots speed ... 10,000 knots 

Maximum thickness of steel protec- 

tion deck aa poe ee <a 5 in. 

The armament as designed consisted of two 
9.2-in. guns, ten 6-in. guns, and twelve 6- 
pounders, besides machine guns and torpedoes. 
After the design was got out, it was determined 
to modify it in the following respects. To give a 
long forecastle extending about 110 ft. from the 
bow, and increasing the height of freeboard forward 
by 74ft. Upon this forecastle at a height of 254 ft. 
above water, two 6-in. quick-firing guns are to be 
mounted as bow chasers, in place of the single 
9.2-in. gun carried forward on the upper deck in 
the other first-class cruisers. 

The following are some of the chief particulars of 
the machinery as designed, the contractors being 
Messrs. Maudslay, Sons, and Field, Limited, of 
which firm, it will be remembered Mr. R. Sennett, 
the late Engineer-in-Chief of the Royal Navy, is 
now manager. 

The engines, in two sets, will be of the ordinary 
inverted direct-acting triple-compound type. The 
high-pressure pistons will have piston valves, and 
the intermediate and low-pressure pistons will have 
double-ported slide valves ; all to be actuated by 
link motion in the ordinary way. Each set of 
engines will have four cast-steel standards, the 
steam jacketted cylinders will be of cast iron with 
forged steel barrels for the high-pressure cylinders. 
The liners of the intermediate and low-pressure 
cylinders to be of cast iron. All cylinder covers 
will be of steel. The diameters of the cylinders 
will be 40 in., 59 in., and 88 in., and the length of 
stroke 51 in. The horse-power for each set of 
engines will be 6000 indicated, or 12,000 for both 
sets of engines. This is to be maintained upon a 
four hours’ run at sea, with a steam pressure of 
150 lb., and an air pressure in the stokeholds not 
exceeding one inch on the water gauge. An eight 
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hours’ trial at sea will also be made, during which 
the indicated horse-power will be 10,000, the 
draught being equal to half an inch water pressure. 
The propellers will be 16} ft. in diameter, and the 
number of revolutions at full power are estimated 
to be about 100. The connecting-rods will be 8 ft. 
between centres. The shafting is to be of hollow 
steel, each crankshaft being made in three inter- 
changeable parts, with journals 15} in. in diameter. 
The aggregate length of the bearings in each set of 
engines will be about 9 ft. The diameter of the 
erank-pins will be 16} in. with a 8} in. hole through, 
the length being 18 in. The crankshaft brasses 
will be lined with white metal, the shafting between 
the engines and the stern tube will be not less than 
14? in, outside diameter. In the stern tubes the 
diameter will be aninch more. The outside lengths 
will be 16 in. in diameter. The thrust surface will 
be about 1300 square inches for each set of engines. 
The piston-rods will be 8 in. indiameter, the connect- 
ing-rods 7% in. in diameter in the middle and 64 in. 
at the ends. The main condensers will be of brass, 
the condensing water passing through horizontal 
tubes. The total oien surface will be about 
13,500 square feet. There will be 6900 tubes # in. in 
diameter, 10 ft. long, and pitched 1} in. There 
will be an auxiliary condenser in each engine-room 
for the use of auxiliary engines throughout the 
ship. They will be fitted complete with separate 
circulating pumping engines and air pumps. These 
auxiliary condensers will have a total cooling sur- 
face of 1600 square feet, and will contain 1760 
2? in. tubes 4 ft. 8 in. long. There will be one up- 
right single-acting air-pump to each of the main 
engines, worked by levers from the high-pressure 
cylinder crossheads. They will be 33 in. in dia- 
meter and 22 in. stroke. The auxiliary air pumps 
will be 9 in. in diameter and 7 in. stroke. There 
will be eight fans and engines for forcing the 
draught, the fans being 5 ft. 6 in. in diameter, and 
making about 350 revolutions per minute. There 
will be the various auxiliary engines and machinery, 
such as electric light machinery, fresh water dis- 
tillers, steam steering gear, air-compressing 
machinery, and the plant of the engineer’s work- 
shop, including two lathes, a drilling machine, a 
shaping machine, a punching and _ shearing 
machine, &c. 

There will be eight cylindrical single-ended 
boilers, each of 16 ft. 3 in. in diameter, and 
9 ft. 10 in. long, capable of working to 155 lb. to the 
square inch, there being not less than two combus- 
tion chambers in each boiler. There will be 32 
corrugated furnaces. The furnaces will average 
43 in. in diameter, and be 7 ft. 6in. long. The 
total firegrate area will be 855 square feet. The 
tubes will be of steel, the total number being nearly 
6000. They will be 24 in. in diameter, and 6 ft. 
11}in. long. The metal will be 0.165 in. thick, the 
weight being 4 1b. per foot run. The stay tubes 
will be 6 1b. per foot run. The total area of tube 
surface will be 21,400 square feet. The tubes will 
be tested to 600 Ib. per square inch. The boilers 
will be entirely of Siemens steel. The shell plates 
will be 1,4; in., the tubeplates }3 in., the lower 
backs # in., and other parts of ends { in. thick. 
The furnaces will be ,% in. thick, and all other 
internal parts } in. thick. There will be two oval 
funnels 9 ft. 9 in. by 7 ft. in section, and about 665 ft. 
high above the dead plates of the lower furnaces. 

The total weight of all machinery, with water in 
boilers and condensers, including spare gear, 
auxiliary engines, &c., is estimated at about 1180 
tons. Of this the main engines and shafting in 
the engine-room, with spare gear appertaining 
thereto, will be about 400 tons. The weight of 
boilers and fittings with water full up will be 
approximately 670 tons. The weight of the screws, 
stern tubes, shafting, &c., up to the engine-room, 
will be about 86 tons. 





THE ELECTRIO TRANSMISSION OF 
POWER. 

Mr. Kappr’s third Cantor lecture at the Society 
of Arts last Monday dealt in the first place with 
the most economical section of conductors for the 
electrical transmission of power. He commenced 
by pointing out that Sir William Thomson’s law, 
that the annual loss by heat uselessly expended in 
the conductor should equal the annual charge for 
interest and depreciation, was mathematically 
correct, but that it failed from not taking into 
account the different values of power at the place 
where it was obtained and that to which it was de- 





livered. It also made no allowance for the different 
voltages that might be employed. In place of it 
he, therefore, proposed the formula contained in 
the annexed Table I. 


TABLE I.—-Most Economical Current for Electric Power 


Transmission. 

D as ... Distance in miles. 

a at i Section of conductor in square inches, 

Y are a Terminal volts at generator. 

e os a motor. 

HP, Brake horse-power required to drive 
generator. 

HP» ... Brake horse - power obtained from 
motor. 


Current in amperes. 

Efficiency of generator 90 per cent. ; 
efficiency of motor 90 per cent. 

g ees eo Cost in £ per electrical horse-power 

output of generator. 


° 


m Cost in £ per brake horse - power 
output of motor including regulating 
gear. 

G = .99 HPg Cost in £ of generator. 

M= mHP*»... Cost in £ of motor and regulating 

ear. 

t =18.2D.u... | Weight in tons of copper in line. 

K be oa Cost in £ = ton of copper, including 
labour of erection. 

8 oe ee Cost in £ of supports of line per mile 


run. 
p Cost in £ of one annual jbrake horse- 
power absor by generator. 
1 es ae Percentage for interest and deprecia- 
tion on the whole plant. 
Ee 
746 +m HP + Ds + 
16K D?c? ‘ 
Ee—830 HPn *™ 
Annual cost per brake horse-power delivered 
teen HP, 
"tre. * ET. 
Eg 
+ 4 746" 


Capital outlay = g 


Put ink Ep 


670 
j= ” H Pm, the current which would be required if 


the line had no resistance, and 
= EB 
B=;? —______— } 
1.6qKD2?+EB 
then the most economical current at the given voltage 
Ei 


1s 
c=) ( 1+ J a ») 
® 
Vi6qgKD? ) 


—~ ( 1 i6q¢K DBE 

For very long distances the term under the square 
root approaches unity and the most economical current 
the ie 27; from which it follows that under no cir- 
cumstance will it be economical to lose more than half 
the total power in the line. 

In this the supports can be taken as a constant 
expense for anycurrent. For each particular case 
there is one voltage that gives a minimum cost ; for 
cheap water-power a moderate voltage is usually the 
most economical, while for expensive steam-power 
a high voltage must be used. 

Already a large number of installations for the 
electric transmission of power have been erected on 
the Continent, particularly in Switzerland. Table 
II. gives a list of the principal, and is due to Mr. 
C. E. L. Brown, of Oerlikon, to whose kindness 
in affording information on all engineering topics 
within his knowledge, Mr. Kapp bore eloquent testi- 
mony. One of the most interesting installations is at 
the Schaffhausen Spinning Mills ; this is all the more 
noticeable because it is the place where the system 
of transmission by wire ropes has been brought to its 
most successful development, and raised to a point 
of excellence that can never be improved. The 
plant consists of five turbines of 350 horse-power 
each ; three are already erected, and two are in use. 
The cost of power is 21. 16s. per horse-power per 
year at the rope pulley of the turbine. There are 
four cables of .437 square inches of section each, 
carried on towers 46 ft. high, the span across the 
river being 336 ft. To prevent lightning entering 
the machines a steel wire is stretched above the con- 
ductors and is connected to earth at each tower. 
Further, there are a pair of lightning arresters to 
each conductor, one of the plates being movable and 
being connected to a solenoid soarranged that if anare 
forms and the current escapes to earth, the movable 
plate is drawn away to break the arc. At the power 
station there are two dynamos of 300 horse-power 
over-compounded. The pressure is 600 volts at the 
end of the line, and the loss 24 volts. There are 
three motors at the mill, one a twin machine of 


380 horse-power, and two of 60 horse-power in 
different parts of the premises. The commercial 
efficiency of the plant at full load is 78 per cent. ; 
it is guaranteed to have a capacity of 20 per cent. 
in excess of the normal for 14 hours ; the brushes 
wear 2000 hours, and the commutator 20,000 hours. 
The cost of the installation was 13]. 12s. per horse- 
power delivered. 





TABLE II.—Cost of Transmission of Power Plant. 





























= | S. , * | 
4 23 =3 Cost in £. z lg 
- Oy if £& o Sm a: 
s2 | ge | 3 3 less 
@ is ov GI Gene- : 3 
A | s a BS pater. Motor. | Line & 8 ay 
£ £ 
1.870 85 450 640 560 440 | 1880 | 22.2 
-280 195 500 760 680 132 | 1800 9.7 
-280 51 600 320 280 60 720 | 14.1 
.3875 90 550 520 480 80 | 1240 | 13.8 
-560 71 600 440 400 60 | 1040 | 14.6 
-280 40 700 260 240 20 640 | 16 
875 75 600 480 440 68 | 1120/ 15 
-500 87 500 520 480 100 | 1260 | 14.5 
1.560 150 600 760 720 330 | 2050 | 13.7 
-220 93 450 440 420 232 | 1270 | 13.7 
6.250 | 11 900 | 132 | 110 | 480 | 960| 87 
2.200 51 600 360 820 300 | 1140 | 224 
-187 60 900 240 | 220 18 600 | 10 
5.000 41 750 240 200 344 | 1020 | 24.8 
3.750 220 600 1040 960 640 | 2960 13.5 
-002 15 600 112 104 8 252 | 16.8 
-250 19 700 160 160 | 20 890 20.5 
| 





* This includes regulating apparatus, instruments, posts, insu- 
lators, lightning arresters, erection, and supervision. 


Among the schemes submitted for the utilisation 
of Niagara there were seven operating by means of 
electricity, and the fact that this number was less 
than the sum of the hydraulic and pneumatic plans 
showed that electric engineers were scarcely prepared 
to deal with a problem of this magnitude. Two of 
these suggest alternating currents between 5000 and 
10,000 volts, others propose to use direct currents 
from 1600 to 4500 volts pressure. At present the 
limits of usual distance for the electric transmis- 
sion of power at a reasonable cost are about four to 
five miles. For a power of 500 horses the economical 
voltage fora distance beyond five milesgoes beyond the 
limit of one machine. Practically the extreme limit 
is between 2000 and 3000 volts, for direct currents. 
But for alternate currents the limit is far beyond 
this ; it is possible to develop and utilise the currents 
at a very moderate pressure, which puts no great 
strain on the insulation. By means of transformers 
the pressure in the line can be raised to any voltage 
that isdesired,andthenreducedagain before it enters 
the motor. Recently, by means of an oil-insulated 
transformer, Mr. Kapp tested a line for a compara- 
tively long period at a pressure of 17,000 volts and 
found no difficulty whatever. He also learns that the 
Oerlikon Works are to be driven from a distance of 
fifteen miles by means of an alternate current trans- 
mission on the three-wire system. The lecturer 
traced the rise of the development of the alternate 
current motor, giving prominence to the names of 
Ferraris, Tesla, and others, and announced his 
belief that we were on the eve of seeing large in- 
stallations of power transmission carried out by 
alternate currents for distances hitherto quite un- 
attainable. 





NOTES. 
SHipPING SuBSIDIES IN FRANCE. 

THE law on the merchant marine in France, 
whereby shipbuilders were paid a subsidy for 
vessels built, and owners a mileage allowance for 
French-owned ships, lapsed some time ago, but 
has been renewed for another year. The Act came 
into operation ten years ago and provided that 
shipbuilders should get for composite vessels ,;when 
built, 45 francs per ton gross register ; for wooden 
ships of over 200 tons 20 francs per ton ; and for 
iron and steel vessels 60 francs. French ship- 
owners get for long distance voyages 1.50 francs 
per 1000 miles, with a diminution every year of 
74 centimes for wooden and composite vessels and 
5 centimes for iron vessels. This applies only to 
vessels built in France or to vessels built or 
purchased for French owners prior to the passing 
of the Act ten years ago. French vessels built 
abroad subsequent to the passing of the Act only 
get half these rates—75 cents per 1000 miles, but 
vessels built abroad and not put under the French 
flag prior to the lapsing of the Act a week or two 
ago, secure no subsidy. We understand the opera- 
tion of the Act has not had a very pronounced 
effect in fostering the shipbuilding or shipping 





industries of France, A few building firms have 
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been created, notably Chantiers de la Loire, Nantes, 
and St. Nazaire. It should be added that the Com- 

gnie 'Transatlantique do not receive a subsidy. 

hey have, instead, a subvention from the Govern- 
ment in connection with the New York and West 
Indian mails. The report of subsidies paid in 1889 
has just been issued, and shows that 8,486,531 
francs, equal to 335,8001., were paid in shipping 
subsidies in that year, the number of vessels par- 
ticipating being 415, and the tonnage 348,857 tons. 
To earn the subsidy these vessels sailed an aggre- 
gate of 7,975,362 miles, In 1882 the subsidies 
were 80,420/. less than in 1889, the number of 
vessels then engaged being 571, totalling 351,954 
tons. These figures show that more vessels were 
engaged in 1882 than in 1889, but the average size 
of vessel was much smaller, 616 tons as against 840 
tons, and a large proportion of the vessels now are 
steamers, which accounts for the greater total 
subsidy paid. The average size of vessel, it may 
be noted, is less than 900 tons. 


THE Epvucation or ENGINEERS. 

An important question was discussed by Mr. 
H. McLaren in his paper on ‘‘The Education of 
Engineers,” recently read before the Yorkshire 
College Engineering Society, as to whether it 
was better for a lad to go to a technical school 
first and to works afterwards, or vice versd. Mr. 
McLaren prefers the latter system, on the ground 
that many men after passing through the college 
course and coming into works, were found to be 
totally unfitted for the profession of engineers. 
This, no doubt, is the case often enough, and it is 
such individuals who are responsible for much of the 
discredit that is cast from time to time on technical 
colleges, but there is much to be said on the other 
side. If a man goes into works first and after- 
wards into a technical school, experience shows that 
unless the man is possessed of capital or powerful 
friends, he is very likely to entirely give up practical 
engineering and take up a professorship or some 
similar occupation, in which he can obtain at least 
for the time being, a greater salary than if he went 
back to the drawing office or works after being 
absent from them for two or three years. Expe- 
rience also shows that a really good man who has 
passed through the complete course at a good 
technical school and then goes into works, may 
advance to high positions very rapidly. We know 
one case in which a youth straight from a technical 
school rose in three years at the age of twenty- 
three to a post of between 4007. and 500/. a year. 
On this head we may refer to the scheme now in 
force at the works of Messrs. Denny, of Dumbarton. 
This firm offer a number of scholarships annually to 
lads leaving the borough academy of that town. 
These scholarships allow them to attend Glasgow 
University in the session, whilst during the re- 
mainder of the year the lads may, if they wish, 
attend the works as ordinary apprentices, and the 
time spent at the college is reckoned as part of the 
apprenticeship. This scheme embodies much the 
same features as that which has been in operation in 
connection with the engineering department of 
University College for some years past; arrange- 
ments whereby a student is enabled to attend at 
the various works in the town as an apprentice 
when the college is not in session. 


Cement TESTING AT THE St. Louis WaTER 
Works Extension. 

In a recent issue of the Engineering News, Mr. 8. 
Bent Russell describes some of the cement testing 
appliances at the cement laboratory of the St. 
Louis Water Works extension. One of the most 
interesting machines is the jig for mixing the 
cement. This consists of a cast-iron standard 
26 in. high, which is bolted to a suitable founda- 
tion. A horizontal shaft ? in. in diameter passes 
through this standard near the bottom, and at its 
outer end is keyed a comparatively heavy disc 
crank. Vertically above the centre of this shaft 
are two cylindrical guides, through which pass a 
rod, coupled by a suitable connecting rod to the 
crankpin below, so as to have a reciprocating 
motion, as the driving shaft already mentioned is 
rotated. On this rod is fixed a tray for carrying a 
couple of small crucible-shaped iron receptacles, 
3,%;in. in diameter at the mouth and 33 in. high. 
Covers are provided which are kept in place by a 
screw passing through a cross-piece solidly fixed to 
the vertical spindle already mentioned. This screw 
at the same time keeps by its pressure the re- 
celvers steady on the tray as the whole is moved 
up and down by the crank. To use the ma- 





chine, 135 grains of Portland cement are weighed 
into each of the receivers. Eight drachms of water 
are then measured out and poured into each cup. 
The covers are then put in place, and the whole 
secured in the jig by the screws already mentioned. 
The jig is then set in motion by hand power so as 
to give from 500 to 800 oscillations per minute for 
one and a half minutes, at the end of which the 
machine is stopped, the covers removed, and the 
cement is found in the shape of a plastic ball at the 
bottom of the cup. These balls are removed 
and pressed into moulds of the ordinary type 
with a spatula. The cups are then wiped out 
clean to receive a fresh charge of cement. Two 
men with the jig can, it is said, turn out about two 
dozen briquettes per hour with ease. The cement 
requires less water than when mixed by hand, and 
is so thoroughly compacted that 5 per cent. more of 
cement is used in making a briquette than when the 
mixing is effected by hand. The average breaking 
strength of the cement is somewhat increased by 
this method of mixing. 


Tue CuiaNecto Sure Raiiway. 

Acting on the suggestion of Renan, who forty 
years ago advocated the writing of monographs, 
which he thought science would stand in need of, 
and which ‘‘ patient researches” might take the 
title of ‘‘ Memoranda for the Use of Somebody,” 
Sir Benjamin Baker contributes to the Nineteenth 
Centwry an article on the Chignecto Ship Railway. 
He explains its raison d’étre, proving that the 
railway is but a new combination of mechanical 
contrivances, every one of which has_ been 
well tested singly, to at least as severe an 
extent as it would be tested in the combina- 
tion, and describes the works in an entertain- 
ing manner. The ‘history, description, and com- 
ment, is equally interesting. Some estimate of the 
future is afforded in Sir Benjamin’s description of 
the ‘‘ somebody” for whom his monograph has been 
written. He is one, ‘‘ who, if the promise of the 
present is fulfilled in the future, will, before the 
nineteenth century is ended, be called upon to 
write a description of the many instances through- 
out the world in which ships will be loaded on 
to special trucks, and be transported overland 
by rail from point to point, instead of doubling 
remote headlands or passing through canals which 
have cost so much money to construct, that, like 
the Panama Canal, they have involved their pro- 
moters in financial disaster.” We need not follow 
Sir Benjamin through his descriptive article. The 
hydraulic lifts and machinery, he says, together 
with the hydraulic traversers for shunting laterally 
sections of the cradles with small coasting vessels on 
them off the main line on to the siding, have been 
almost completed and shipped by the manufacturers, 
Messrs. Easton and Anderson, London ; the cradles 
are well advanced at the works of Messrs. Handy- 
sides ; the earthworks of the line and docks re- 
maining to be done are only about one-eighth of 
the total quantity, and the whole of the perma- 
nent way—the rails weigh 1101b. to the yard—has 
long been on the ground. It will be seen, there- 
fore, that, as little remains to be done but the 
completion of the masonry and the erection of the 
machinery, there is good reason to hope that 
the much-debated question of ship railways versus 
ship canals will soon receive a practical answer by 
the opening of the Nova Scotia undertaking. 








THE LONDON WATER SUPPLY. 

At the fourteenth ordinary meeting of the session of 
the Institution of Civil Engineers, held on Tuesday, 
March 3, the President, Sir John Coode, K.C.M.G., 
being in the chair, the pepe read was ‘‘On the Sub- 
terranean Water in the Chalk Formation of the Upper 
Thames, and its Relation to the or of London,” by 
Mr. J. Thornhill Harrison, M. Inst. Fe. 

The author stated that the qeies of the supply of 
water to London from the chalk formation had on several 
occasions been discussed at the Institution, and that at 
least two schemes with this object in view had been 
unsuccessfully promoted in Parliament, the cause of 
failure in each case being identical, namely, the fear that 
the volume of the water in the rivers, deriving much of 
their supply from the chalk, would be largely dimi- 
nished to the serious injury of persons interested in such 
streams. By reference to the report of the Royal Com- 
mission on Water Supply, 1866, and to the opinion of Dr. 
Evans, the author showed how strong were the fears of 
this character entertained by persons who had studied 
the subject, and stated that unless apprehensions of this 
nature were shown to be groundless, and unless he was 
prepared to give convincing proofs that no such injuries 
would be caused to rivers by the pro abstraction of 
water from the chalk, it would be ess to bring forward 
the present paper. The author’s intention was, therefore, 





to show not only that the Upper Thames chalk basin 
could afford the requisite water supply in abundant 
quantities, but also that the necessary volume might be 
safely withdrawn without detriment to the Thames or to 
any of its tributaries. : 
iotew dealing with the question of quantity, the ex- 
periments of the late Professor Ansted were cited, and 
the distinction made by him between the upper or flint- 
bearing chalk, and the darker coloured lower chalk, or 
clunch, was explained. These latter beds, which were 
capable of fee much more water than the upper 
chalk, surrounded the valley of the Thames, and formed, 
by upheaval, the lofty ridges encircling the Thames 
basin. One square mile of dry upper chalk one yard 
thick contained nearly 3,500,000 pl of water, and 
when saturated it held 200,000,000 gallons; while the 
same area and depth of lower c' , when dry, held 
12,000,000 ons, and when saturated 180,000,000 gallons 
of water. The water in the chalk was probably conveyed 
to the point of issue by means of fissures, and these fis- 
sures no doubt accounted for the convection of the chalk 
water from the neighbourhood of Devizes to the Thames, 
between a and Streatley, a distance of 40 miles. 
Dealing with the relative proportions of the rainfall 
which sank into the chalk and the amount evaporated 
from the surface or absorbed by vegetation, the observa- 
tions of Messrs. Lawes and Gilbert, of Mr. Greaves, 
and of Messrs. Dickinson and Evans were discussed, 
and it was pointed out that while Mr. Dickinson had 
found that out of a rainfall of 27.843 in., 10.65 in. 
ed through 3 ft. of chalk, Sir J. D. Lawes and Dr. 
Gilbert had observed that out of a mean rainfall of 
31.451 in., during the years 1871 to 1880, 14.04 in. passed 
through 20 in. of soil and 13.241 in. through 60in. In 
order to practically test these results, a series of actual 
measurements of the rainfall and of the discharge from 
a large area of the chalk would be advisable. In the 
absence of such statistics, in order to form an approxi- 
mate estimate, the Wandle basin, with a drainage area of 
about 56 square miles, was selected. From observations 
by Mr. Braithwaite on the flow of the Wandle, the mean 
volume discharged from the above area was stated by the 
author to amount to 30,000,000 gallons per diem, which 
was equal to 134 in. of rain falling aneey on 56 square 
miles. This depth was fairly in accord with the previous 
computations, but it was exceeded by the estimate formed 
by the late Professor Ansted, who considered that at 
least 18 in. out of a mean annual rainfall of 26 in. in the 
east of England were received into the mass of the rock. 
Proceeding to apply these data to the chalk basin west- 
ward of London, the daily discharges from the principal 
rivers were first calculated ; these were assumed to be : 


From the Thames, Kennet, and Gals, 
ye we ais ata 150,000,000 
From the Colne and Lea ... 100,000,000 
Total 250,000,000 


These rivers discharged the surplus water from an area 
of about 1200 square miles, and the above volume repre- 
sented an pce rainfall of about 5in. There remained 
then, on the basis of Mr. Dickinson’s experiments, about 
53 in. still to be accounted for, or according to Messrs. 
Lawes and Gilbert’s experiments, and the estimate based 
upor. the flow of the Wandle, about 8 in. of the rainfall 
which was not discharged by the ordinary channels, and 
thé question presented itself, What became of this water? 
Mr. Homersham had Mp ere that large volumes of 
chalk water, which he deemed equivalent to a daily 
supply of 408,000,000 gallons, at present escaped into 
the sea, but the author affirmed that in consequence of 
the existence of the great fault across the London basin, 
south of the Thames, this egress to the sea was barred. 
From a geological consideration of the London basin, he 
concluded that the only escape for this water seawards 
was over the surface of the London clay at Datchet, near 
Windsor, where that clay was at an elevation of about 
47 ft. above Ordnance datum, being there covered with a 
bed of gravel 12 ft. in thickness and one mile in width, the 
clay stratum constituting a species of weir. This gravel 
bed. was stated to be in the nature of a great reservoir ; 
it extended from Datchet westward to Maidenhead 
overlying the lower tertiary beds and the chalk, and 
attained in places a thickness of 30 ft. The water 
in this bed did not depend for its supply upon the 
Thames, but, on the contrary, it added to the volume 
of the river as it passed by. The amount of water 
it contributed to the Thames was shown, by gaugings, to 
por from 137,000,000 gallons per diem to 17,000,000 
gallons, and these fluctuations were probably due, as was 
pointed out, to the regulation of the water level in the 
river by the weirs. After entering this vast gravel bed, 
with an area of some 40 square miles over the unalterable 
weir at Datchet, the water from the chalk, according to 
the author, found its way, by hidden springs, into the 
Thames between Maidenhead and Thames Ditton, causing 
an increase in the volume of the river, which varied, 
according to fausings taken at different dates, from 
249,500,000 gallons per diem in April, 1884, to 45,000,000 
gallons daily in November, 1890. 

Attention was next directed to a second gravel bed, 
lying to the north of the London clay barrier between 

lough and Kingston, which covered an area of about 
50 square miles between Burnham on the west and the 
eastern part of London. This bed also formed an extensive 
reservoir and an underground river, by which a large 
volume of water was carried to the Thames. This gravel 
was crossed iy the river nearly at right angles between 
Kingston and Brentford, where it was forthe greater part of 
the distance an open tidal stream without locks, and the 
water could thus pass from the gravel into the river at 
all times, except when the tide was 


up. Between Ted- 
dington and Kew the volume of the Tietnes 


was largely 
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increared ; the increment amounted to little short of 
440,000,000 gallons daily in a dry season, and the author 
argued that from this source alone a daily volume of 
of 100,000,000 gallons might safely be withdrawn for the 
supply of lentes and its suburbs for centuries to come, 
without interfering in any way with the volume of water 
which was collected and carried by the Thames between 
Maidenhead and Teddington. If this supply were adopted 
the present daily withdrawal of 100,000,000 gallons from 
the Thames at Hampton might be discontinued. By 
observation of the level of springs in the chalk about 
Marlborough it was shown that at Christmas, 1890, the 
level of the water in the chalk downs was upwards of 
400 ft. above the outlet over the London clay at Datchet. 
The author estimated the area of the collecting ground 
for the Windsor reservoir at 630 square miles, and that of 
the Slough reservoir at 570 square miles. Various 
methods were pointed out for intercepting these under- 
ground waters before they passed into the river. The 
ultimate choice of the Slough or the Windsor gravel beds 
for the source of the London supply would depend upon 
which of the —— to be better in quality. If the 
water from the Windsor reservoir were to be preferred, 
the author stated that a scheme suggested by him in 1884 
for its collection and carriage to London might be 
adopted with certain modifications. In this case the 
water abstracted at or near Dorney would have to be 
replaced by an equal quantity taken from the Slough 
reservoir and discharged into the Thames above Windsor. 
_ Three schemes were propounded by the author for the 
a of the water forming the underground river 
in the Slough gravel ; of these he stated that the cheapest 
would be the construction of a culvert in the nature of a 
dam in a northerly direction from Hampton to Cranford, 
To this culvert the water would be admitted under con- 
trol, but the surplus water would be allowed to flow over 
it at a lower level than that at which it at present stood 
in the gravel. The other methods were also in the nature 
of collecting culverts, passing either from Salt Hill to 
Farnham Royal or from Uxbridge to Langley Marsh. 





THE CENTRAL LONDON RAILWAY BILL. 

Tue Bill for authorising the construction of an under- 
ground electric railway from the heart of the City to the 
extreme west-end of the metropolis, is again promoted this 
session, in the main the same in its provisions as it was 
last year, but in some respects considerably modified in 
respect to length and depth, as will be seen. Having been 
read the second time in the House of Commons, it was 
referred to a Select Committee, and this Committee, com- 
»osed of Mr. Hanbury (chairman), Mr. Barron, Mr. F. 
arker, and Mr. Gane, met for the first time to consider 
this measure on Tuesday last. There was a numerous 
attendance of gentlemen more or less interested in the 
scheme, and a formidable array of counsel. Last year 
there were thirty-seven petitions lodged against the Bill ; 
this year, however, there are only twenty-seven, and of 
these only about one-half were represented before the Com- 
mittee on the first day, the remainder being “‘ reserved.” 
These ae are presented by the following bodies and 
individuals : 

London County Council, Duke of Westminster, Gas- 
light and Coke Company, Vestries of St. George’s Han- 
over-square, St. Mary Abbotts, Kensington, Marylebone, 
Hammersmith, Paddington ; Frank Willan poor others, 
trustees of the late Duke of Portland, Ecclesiastical 
Commissioners, St. Giles District Board of Works, 
Viscount Portman, Westminster Electric Supply Com- 
eer, City and South London Railway Company, Great 
Vestern, and London and North-Western Railway Com- 

anies ; Corporation of London, Commissioners of Sewers, 
sondon, Chatham, and Dover Railway Company, 
Trustees of the Paddington Estate, and others, Metro- 
~litan Railway Company, Dean and Chapter of St. 
-aul’s, Maurice Powell, owners, &c., in Cornhill and 
Cheapside, owners, lessees, and occupiers, Commercial 
Union Assurance Company, &c., Governors of the 
Latymer Foundation. The counsel actually appearing 
were: For the promoters, Mr. Pember, Q.U., Mr. 
Saunders, Q.C., r. Freeman, and Mr. C. Munroe. 
For the Corporation of London, Mr. Littler, Q.C., and 
Mr. Rigg; for the Commissioners of Sewers, Mr. 
Russell Griffiths; for the London and County Council, 
Mr. Pope, Q.C., and Mr. E. Pollock ; for the Ecclesias- 
tical Commissioners, Mr. Littler, Q.C.; for the London 
Gaslight and Coke Company, Mr. Bidder, Q.C., and Mr. 
Dankwertz ; for owners in Cornhill and Cheapside, Mr. 
Marshall and Mr. Walters; for the St. Giles District 
Board of Works, Mr. C. Baggallay ; for the trustees of 
the late Duke of Portland, Mr. Bidder, Q.C., and Mr. 
Moon; for Lord Portman, Mr. Cripps, Q,C., for the 
Westminster Electric ery Corporation, Mr. Cripps, 
Q.C., and Mr. Wallace. r. Maurice Powell appeared 
in person. 

r. Pember, in opening the case for the promoters, 
reminded the Committee that this measure was now pre- 
sented for the second time, and thst it was lost in the 
House of Lords last year, mainly because the Committee 
thought it was a year too soon, and chat it might under 
the circumstances very well stand over for a year [yee 
the result of the experiment with the City and Sout 
London Railway. The object of the Bill was to sanction 
the construction of an electric railway from Shepherd’s 
Bush to Cornhill, vid Cheapside, Newgate-street, Hol- 
born, Oxford-street, Bayswater, and Notting-hill, with 
stations about half a mile apart at Lansdowne-road, 
Notting-hill Gate, Queen’s-road, Wesbourne-road, Marble 
Arch, Davies-street, Oxford-circus, Tottenham Court- 
road, Bloomsbury, Chancery-lane, Newgate-street, and, 
finally, Cornhill. For this purpose it was proposed 


first to purchase land for the erection of generating 
plant at Shepherd’s Bush, the line to be work 





by electricity. Last year the proposed line was to 
stop at Queen’s-road, and the generating plant was to 
be erected there. If that had been done the plant would 
have been in the midst of much highly valuable property, 
and the Committee were anxious as to the effect of that 
arrangement in such a neighbourhood. That difficulty, 
however, had been got rid of now, for the new Bill pro- 
posed to erect the plant at Shepherd’s Bush. The pro- 
posed line last year would be 44 miles long, but it would 
now be 6 miles in length; and on an average about 
50 ft. below the surface of the ground, rising to a nearer 
point in some places, but in other places being from 7Oft. 
to 80 ft. below the surface in the London clay. The pro- 
posed capital of the company was 3,600,000/., being 
2,700,000/. in shares, and 900,000/. to be raised by borrow- 


ing powers. The railway would do precisely what the 
existing underground lines did, viz., tap t business 
nuisance as 


thoroughfares ; but there would be no suc 
that which arose from smoke and steam on the present 
underground systems ; and at the same time the proposed 
level would avoid any disfigurement of the streets. The 
sites for the thirteen stations would be excavated first ; 
then the borings would begin and the excavated material 
would be carried to the surface and carted away. There 
would be neither noise nor vibration nor blow- 
holes. The two tunnels, one up and one down, would be 
perfectly distinct, and consequently each train as it passed 
through would make its own ventilation. Each tunnel 
would be 11 ft. 6 in. in internal diameter. The stations 
being about 50 ft. beneath the surface, special approaches 
were required. There would, therefore, be at the stations 
hydraulic lifts; and also stairs for those who preferred 
them, though it was believed that the majority of pas- 
sengers would use the lifts, which would be at once easy, 
speedy, and comfortable. Such lifts were becoming very 
common, and are in use on the City and South London 
Railway, on the Mersey Railway, where millions of 
people to be taken up and down, and they had been 
sanctioned last year in the Clyde Tunnel. 

With respect to speed Mr. Pember stated that the com- 
pany would get a maximum of 25 miles an hour, but in- 
cluding stoppages the rate would be about 15 miles an 
hour, and 1 expected to do the whole journey in 25 
minutes, which was 25 per cent. better than on the Inner 
Circle Railway. The journey from the Marble Arch to 
the Bank would be done in 15 minutes. The stations 
would be about half a mile apart, and the terminus at 
Shepherd’s Bush was admirably placed, because there 
were already three railways running there, and with these 
the company would be able to interchange an enormous 
trafficfor the benefit of passengers. As to the thirteen 
proposed stations, he thought it would be difficult to 
name thirteen other ven where they would be more 
likely to tap traffic. Observing that_ nothing had been 
done in the way of accommodation for London traffic proper 
since 1864, when the Metropolitan and the District Lines 
were sanctioned, Mr. Pember quoted statistics to show 
the enormous increase of traffic in the interval, and con- 
tended that something must be done to meet it. The 
question was what should be done and how? By over- 
head railways, by underground railways, or by new 
streets? Surface lines were impossible because of the 
enormous expenses through the displacement of property, 
and because of the inconvenience to all except ‘he actual 
passengers. Similar objections applied to overhead lines, 
and he maintained that some sort of subway was the only 
method to be adopted. Two previous attempts had been 
made to do what was now proposed, One was in 1872, by 
what was known as the Mid-London Line. It was thrown 
out on financial grounds, and the Committee in their 
report upon the Bill said: ‘* It apuners to your Committee 
that the state of the street traffic in London is such that 
some such scheme as that proposed will, before long, 
become an absolute necessity.” To meet this necessity 
this present Bill was introduced. The Bill in 1872 was 
rejected because there was doubt as to whether the capital 
would be found, but in this case the money required was 
only about half that then proposed, and it would indu- 
bitably be found. 

In yh next with the several petitions, Mr. Pember 
remarked that most of them went to clauses and not to 
the preamble, and he argued inter alia, that no right to 
compensation could be established or claimed—pointing 
out that no such principle had been admitted in the case 
of the Metropolitan and District Railways, and the clause 
proposed for that purpose last year had been rejected b 
the Committee. He maintained that the experience with 
the City and South London Railway had demonstrated 
that this scheme was the best to adopt, and on the question 
of probable commercial success, he pointed out at some 
length that this was to be essentially a line for Londoners. 
It would have an entirely urban enormous _ traffic, 
and therefore would not have to contend with ‘lean 
traffic” and other difficulties such as hampered the 
Metropolitan and District Railways, through their 
having by extensions become suburban rather than purely 
urban lines. The learned counsel having enlarged upon 
this point, combatted the proposal of the County Council 
to take power to purchase the undertaking when they 
thought fit, contesting their right to become a railway 
company ; and he expressed confidence that the Com- 
mittee would come to the conclusion that the Bill should 


be approved. } 

My J. H. Greathead, C.E., was the first witness called, 
and in reply to Mr. Saunders he explained that he was 
jointly with Sir John Fowler and Sir Benjamin Baker, 
engineer to this scheme, the object of which was to in- 
crease the travelling facilities between the western portion 
of London and the City. The works were divided into 
two portions or two lines, viz., No. 1, starting from 
Shepherd’s Bush and terminating at: the Exchange. 

hat was at the railway proper; and No. la, a short 


ed|line from Shepherd’s Bush. to the depét where the 





sidings and generating plant would be placed. That 
would merely for the use of the engines to get 
to the depdt, and would simply be a single line. 
The main line was nearly straight from end to end, the 
worst curve being at the junction of Cheapside and New- 
gate-street, and that was not more than half as bad as the 
worst curve on the City and South London Railway. The 
worst gradient would be 1 in 100. There were to be two 
tunnels, but they did not follow the same gradient. Under 
the Bill last year there was a gradient of 1 in 58, and on 
the South London line the worst gradient against the 
load was 1 in 30. Therefore this scheme was better in 
that respect than the South London line. From Notting- 
hill to Tottenham Court-road the line was absolutely 
level, and thatéwas due to their going so far beluw the 
surface. The line had been improved in design since 
last year in two respects; they had gone further ‘and 
deeper. One objection previously was to a depét for plant 
at Queen’s-road, which, it was urged, would be a nuisance, 
but that would be avoided by carrying the depét to Shep- 
herd’s Bush. The depths of the line would vary from 
46 ft. up to 86 ft., and at Cornhill it would be 84 ft. 

In reply to the Committee Mr. Greathead stated that 
the pias would not be disturbed at all except at the 
stations, and in further examination by counsel he said 
he would certify that at the proposed depth they would 
get into London clay. This opinion would be the result 
of borings, and the line would be designed with a view to 
getting into theclay. They had taken powers of devia- 
tion so that they could move up or down in order to keep 
in the clay ; and between 30 ft. and 40 ft. they would be 
able to raise their level by 5 ft., between 40 ft. and 50 ft. 
py = and at a greater depth they could raise the level 

y 15 ft. 

By the Chairman : The merviy args which they reached 
to the surface was at Lancaster Gate, where the crown of 
the tunnels would be 32 ft. below the surface; but this 
they could raise by 5 ft., leaving the actual depth 27 ft. 
There was a depression in the road at that point, and at 
other points there was a still greater depth. In some 
— the two tunnels would be one above the other. For 
— deviation the Bill took the existing kerbstone as 
a limit. 

By Mr. Saunders : The whole railway was to be made 
by boring, and the tunnels would be constructed of iron, 
as was the City and South London Railway. They would 
be made of cast iron, and composed in segments bolted 
together forming rings of cast iron. In that way a con- 
tinuous tube of iron would be formed, and the mode of 
placing the tubes in position was this: A ‘‘ shield” com- 
posed of steel — smooth inside and out, fitting over 
the mouth of the tunnel, and having in front an opening 
and a cutting edge, and inside a number of hydraulic 
presses was fixed ; this pressed against the end of the 
tunnel, and as the hydraulic pressure was increased, the 
shield was forced forward and drew out the clay to the out- 
side diameter of the shield. The material brought out 
was thrown back to the opening of the tunnel in the front 
of the shield, and then taken up the shaft. When the 
tunnel had been advanced to the length of one ring the 
segments were brought down and placed inside the shield 
and bolted together until the last ring was completed. 
When that was done the machine was ready to go for- 
ward again, but there was one other important feature. 
The space which was left by the advance of the shield— 
which was equal to the thickness of the plate of the 
shield—about 1 in. had to be filled up. That was done 
by ‘‘ grouting,” which forced some fluid cement — 
holes left for the purpose in such a way as to fill up the 
space left by the advance of the shield, and thus all 
chance of a sediment was prevented. 

Continuing this description of the mode of working, 
Mr. Greathead stated that on the City and South London 
line, after a little practice, they were able, by means of a 
shield of this kind, to tunnel 16 ft. a day at one facing, 
and for several weeks together, the rate was 15 ft. 6in. 

r day ; while at one time they did over 100 ft. of tunnel- 

ing a day. The a gee in 6 months was equal to 2} miles 
of completed tunnel, and the tunnels, when once com- 
pleted in that way, were perfectly stable and safe. 

Replying to the Chairman, the witness first explained 
that to prevent corrosion in the iron in the proposed work, 
the iron would be dipped into a composition of tar while 
hot, and that, partly entering into the iron, formed a skin 
on the surface. The grouting was thus protected, and 
there was no chance of corrosion. The iron would be about 
an inch thick, and the flanges about four inches deep, the 
space being filled up with cement. This was the system 
adopted on the South London Railway, except at the 
stations, where, after the iron tunnels had been driven 
forward, larger tunnels of brickwork were constructed for 
the platform. That method enabled them to see how the 
grout had acted, and in all cases they found the space en- 
tirely filled up. In constructing the line, besides 
working in clay, they had in some places to go through 
water-bearing strata. He did not think in the new 
work it would be necessary to use compressed air, but 
they would have the machinery ready if it should be 
required. At Stockwell, where they had to pass through 
gravel, there were overhead sewers, large water mains, 
tramways, and houses on each side, but there had been 
absolutely no subsidence even where they had to f° 
through gravel. At Swan-lane, within 50 ft. of the 
Thames, they d from clay to gravel and the water 
entered, but ion stopped it by bulkheads and then 
applied compressed air. The line passed close to and 
under warehouses, but he was not aware of any vibration 
being felt in those buildings, and no complaints had 
been made. Neither had there been any noise during or 
since construction. The stations had been constructed of 
brickwork, and some little damage had been done near 
the stations. . 

With respect to haviag two separate tunnels, Mr, 














Marcu 6, 1891.] 


ENGINEERING. 


287 








Greathead explained that there was a great advantage in 
that arrangement, as a matter of ventilation, for by the 
mere movement of the trains perfect ventilation was 
secured, As the train entered a station it forced the air 
out, and as it left the station it drew air after it. The 
tunnel and train really formed a sort of tight-fitting 
cylinder, and in this case there would be no smoke or 
steam to vitiate the atmosphere. There would also be no 
soil vibration. The South London tunnels were perfectly 
free from moisture. The carriages would be entered at 
the ends, one reason for this being that it would be impos- 
sible tohave side doors, because the Board of Traderequired 
that there should be a sutticient space to allow of the 
doors being open, and in this case that would involve a 
tunnel 15 ft. or 16 ft. in diameter. It was also found on 
the elevated railways in America that end entrances were 
most convenient, and the carriages on this new line would 
be very similar to those on the railways in New York. 
Each train would carry 336 passengers, and it was in- 
tended to have two classes. e motive power was to be 
electricity L eeeenes at Shepherd’s Bush for the whole 
line, carried by a main conductor throughout the whole 
length of the two tunnels. The depdt, or generating 
station, would be above ground. In addition to the 
main conductor there would be a working conductor, 


which was a naked conductor from which the 
locomotive drew the current as it p ed. That 
might be laid between the rails or above. The 


direct current system would be adopted with a com- 
paratively low tension, such as the Board of Trade had 
approved of on the South London line. He had 
no doubt whatever that electricity would prove as 
efficient in this case as it had on the South London line. 
It was not intended to erect any temporary shafts, but to 
make them so that they pc | afterwards be used for 
hydraulic lifts giving access to the trains. Under the 
South London Bill they had power to make temporary 
shafts, but that power was never used. There would be 
stairs provided, but the main access was to be by lifts, as 
on the South London Railway. The hydraulic power for 
working tke lifts would be provided at Shepherd’s Bush 
and conveyed through pipes to the various stations. After 
the water had done its work it would be returned and 
used again. The lifts on the South London line had 
worked very well. 

Passing to other details and statistics, the witness 
stated that the estimated cost of works and land build- 
ings was 2,173,515/., but to this must be added the cost of 
equipment, such as lifts, electrical plant, cars, &c. The 
cost of the trains would depend on the number of minute 
service. If a three-minute service was required that 
would need 600,000. more for equipment. A two-minute 
service could be provided. The highest speed would be 
between 14 and 15 miles an hour, including stoppages, 
and that was 25 per cent. better than the rate on the 
Metropolitan Railway. At that speed the whole dis- 
tance could be covered in twenty-five minutes. 

Mr. Saunders was about to question the witness as to 
the hegre | and results of the Manhattan lines in New 
York, but the chairman declared not to go into that matter, 
remarking that the two cases were not parallel. In the 
same way he excluded questions as to the traffic in 
London, first because he thought the witness was no 
better an authority on that subject than any one else, 
and partly because Mr. Pember had already given suffi- 
cient figures—and with these Mr. Greathead said he 
agreed. The examination being continued, witness said 
that 60,000 train miles had been run on the South London 
Railway, and on the whole the working had been ver 
satisfactory, although there had been some hitches whic 
had been inevitable under the circumstances. 

By the Committee : The breakdowns that had occurred 
had arisen from small mechanical defects, which were, 
however, perfectly remediable. It was to be expected 
that there would be stoppages of that kind at the outset, 
but most of them had been completely remedied. Alto- 
gether there had been about twenty stoppages during the 
two months. The longest was for 14 hours on one occa- 
sion, and as a rule the stoppages had been only for a few 
minutes. The defects had been or could be remedied, 
and there was no serious defect in the system, which as 
a matter of fact was perfectly workable. Most of the 
stoppages had occurred during the first month, and the 
experience gained on the South London Line would 
enable the constructors to avoid these defects in the case 
of this new railway. 

Mr. Greathead, being cross-examined by Mr. Pope, 
denied that constant complaints of subsidence in gravel 
had been made when the South London line was being 
constructed, and he said he was not aware that since the 
completion the working of the line had caused further 
subsidence. The inishaps which had occurred were not 
connected with the shafts, but with the brick tunnels at 
the stations. In the present case the whole of the 
tunnels would beconstructed in iron by means of the shield, 
and there could be no subsidence caused by vibration if 
the work was properly carried out. The new line did not 
want to connect with any other system. It could not if 
it wished, and of course it occupied one of the main 
arteries of London, but he did not know that if it failed 
the tunnels could not be used for anything else. The 
tunnels were not large enough for a steam railway, but 
they could be used fora rope railway, and rope railways 
were by no means things of the past. ‘The South London 
scheme was authorised for a rope railway, but electricity 
had been preferred. As to the question of purchase, he 
held that there was a clear distinction between the case 
of tramways, which could be acquired by local authorities, 
they coming under the jurisdiction of such authorities, 
and a case of this kind where the line was really beyond 
their jurisdiction. Therefore he was opposed to the sug- 
gested power of acquisition. 


Replying to further questions from other counsel the | 





witness stated that the leakage of current on the South 
London line was only 1 horse-power on the whole dis- 
tance. He could not yet tell whether that line was pay- 
ing expenses, but he believed that the whole of the 900,000 
people who had been carried in the two months since the 
opening were paying passengers. The hydraulic lifts in 
operation were more than sufficient for the passengers, but 
the train service had not been sufficient. The pro 
Oxford-street Station was about 4000 ft. from the Marble 
Arch, and between the Westbourne Station andthe Marble 
Arch about 3700 ft. There was no absolute necessity for 
a station at any particular point, but the question of 
getting good sites was important, and Oxford Circus was 
a — good site. There would be no pumping in making 
the shafts ; the gravel would be excavated and such water 
as there might be would not be removed until the shaft 
had sunk into the clay. The Shepherd’s Bush tunnel 
crown would be the nearest to the surface, viz., 47 ft. ; 
but even at that level there would be no danger to pro- 
perty from vibration. The difficulties in connection with 
the South London tunnels had all arisen during construc- 
tion. Tunnels of the size of those now proposed had been 
made by the shield process. He did not believe they 
would come across any water-bearing strata, but before 
beginning construction borings would be taken; and in 
any case air-compressing apparatus would be provided to 
meet any possible sudden influx of water. It did not 
necessarily follow that if there was an influx of water, 
the land would sink. It depended entirely on the nature 
of the ground and on how the water was withdrawn. If 
the ground was sand and gravel, and water which had 
come in‘was carefully withdrawn, there would be no 
danger. By aclause in the Bill they were bound to pro- 
vide air-compressing machinery. 

Subsequently Mr. Greathead was briefly re-examined 
by Mr. Saunders. 

We shall refer to the rest of the evidence taken by the 
Committee in our next issue; meantime we may state 
that the Committee decided that the preamble had been 


proved, but — intimated that their decision would be | y, 


conditional on the line being carried out to the full extent 
proposed. They declined to insert a clause empowering 
the London County Council to acquire the undertaking 
at the end of forty-two years, and postponed their deci- 
sion on the payment for subsoil claims until after further 
argument and consideration. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown rather more 
activity. The best descriptions have been in good de- 
mand at from 14s. 6d. to 15s. per ton. Dry coal has 
made 13s. 6d. to 13s. 9d. per ton. Less business has been 
passing in the house coal trade; No. 3 Rhondda large has 
made 14s. 6d. per ton. The demand for patent fuel has 
shown no improvement. The iron ore trade has ruled 
quiet at former rates. Foundry coke has made 21s. 6d. 
per ton, and furnace ditto 19s. 6d. per ton. 


Rhondda and Swansea Bay Railway.—The half-yearly 
meeting of this company was held at Swansea on Satur. 
day, Sir J. J. Jenkins in the chair. The chairman, in 
moving the adoption of the directors’ report, said the 
directors recognised that the railway had up to the pre- 
sent been a great tax on the patience of the shareholders ; 
it was not the fault of the directors, but chiefly of the 
Great Western Railway. In the matter of catch points, 
effecting a junction and of laying down sidings, the Great 
Western Company had obstructed the Rhondda and 
Swansea Bay in every way. The only remedy for this state 
of things was for the Rhondda and Swansea Bay to push 
on a Bill for a further line of its own. The report was 
adopted. 


Western Counties Steam Bakeries Company, Limited.— 
A meeting of this company took ag at Bath on 
Saturday, Mr. J. R. Merrikin in the chair. The follow- 
ing resolution was adopted: ‘‘That in the opinion of 
this meeting a proposal should be made to buy their claim 
on the property of the company from the debenture 
holders at a fair price, with a view to the formation of a 
new company; that the directors be requested to pro- 
mote this, and that the present company then be wound 
up voluntarily.” 


Alexandra (Newport and South Wales) Docks.—The half- 
yearly meeting of this company was held at 60, Grace- 
church-street, London, on Saturday, Sir G. Elliot, Bart., 
M.P., in the chair. The chairman stated that the South 
Dock extension was approaching completion. The engi- 
neer (Mr. Smyth) was of opinion that he would have 
water into the dock in the course of the year. 


Mount Stuart Dry Dock pees ory half-yearly 
meeting of this company was held at Cardiff on Tuesday. 
It was announced by the chairman, Mr. John Gunny, that 
the directors had decided to enlarge the company’s docks 
and add additional engineering sheds and machinery. 


Rhymney.—The men engaged in the Bessemer and 
mill departments of the Rhymney Iron Works were paid 
off on Saturday after 28 days’ notice. 


Brecon and Merthyr Tydvil Junction Railway.—The 
half-yearly meeting of this ea was held at the 
London office, on Friday, Mr. H. F. Slattery in the chair. 
The chairman stated that the mineral traffic had declined 
during the past half-year to the extent of 65,805 tons, 
representing a revenue of 3031/. Other departments of 
the company’s business had, however, shown some in- 
crease, but, upon the whole, there was a decrease in the 
revenue of 2259/. The company had also suffered from 
dearer labour and higher E 

Western Railway Progress.—The Swindon and Chelten- 
— Extension Railway was opened for traffic on Mon- 

ay. 





Taunton Electric Lighting Company.—The report of 
the directors of this company state that the expense of 
changing from one depét to another, and delay caused 
by the Board of Trade, caused a deficit in the year’s 
working of 4387. 17s. 5d.; but now that the works were in 
good order, and the business of the company was con- 
stantly increasing, there was reason to believe that next 
year would show a different result. No dividend is re- 
commended, but an — is made to the shareholders 
to take up a new issue of 2000/. debentures. 


Portishead District Water Company.—The half-yearly 
meeting of this company was held on Thursday at Bristol, 
Mr. G. Somerton in the chair. The chairman, in moving 
the adoption of the report of the directors, said during 
the past six months the company had improved its ser- 
vices, but on the other hand it had had a good many 
expenses to contend with. The account for maintenance 
had increased owing principally to the extra repairs ren 
dered necessary by recent severe weather. The company 
had provided extra storage accommodation at Portishead 
and Falland, and he hoped that in future there would be 
a supply of water sufficient to meet every demand. The 
report was adopted. 





FOREIGN AND COLONIAL NOTES. 
Canadian Canals.—The Canadian Government proposes 
to deepen the Beauharnois and Cornwall Canals at an ex- 
pense of 2,400,000/. The work will soon be begun, and 
when it is completed the largest ships on the lakes will 
be able to reach the Atlantic. 


Tunnelling the Hudson.—Another tunnel under the 
Hudson is contemplated by the New York and New 
Jersey Terminal Railroad Company just incorporated. 
The proposal is to provide a direct entrance into New 
York at the foot of Fourteenth-street, for lines which 
now have their termini in Jersey City, including the 
Pennsylvania, New Jersey Central, and Delaware, 
ackawanna, and Western. From the river there will 
be two branches, one eastward and one southward. The 
point of junction in New Jersey is near Kearney. The 
estimated cost of the tunnel is 2,400,000/. 


American Telegraphy.—A Bill now before Congress 
rovides for a cable between San Francisco and _ 
ulu and vid Samos to Auckland, New Zealand. The 
Bill provides that the United States shall pay to the 
company 40,000/. per annum for fifteen years. For this 
consideration all messages of the United States are to be 
transmitted free. The Hawaiian Government agrees to 
7 the company another subsidy of 5000/. per annum. 
he estimated cost of the line is 700,000/. 


The Austro-Hungarian Lloyd.—The Austro-Hungarian 
Lloyd is in future to be a purely Austrian undertaking. 
A Billon the subject is to be shortly submitted to the 
Austrian Legislature. 


Puget Sound.—Capitalists interested in ports on Puget 
Sound are planning a direct steamship line to China and 
Japan, in opposition to San Francisco. 


The Argentine Republic.—Immigration into the Argen- 
tine Republic, which in 1889 numbered 273,000 arrivals, 
has been now reduced to practically nothing by a counter 
movement of persons leaving the country. 


The Corinth Canal.—This canal, which will sever the 
Peloponessus from the mainland of Greece, is said to be 
approaching completion. The canal is 96 ft. wide and 
36 ft. deep, and perfectly straight. The total cost is esti- 
mated at 2,800,000/. 


Belgian Steel Rails.—The John Cockerill Company has 
obtained an order for about 6000 tons of steel rails from 
a Spanish railway company. The rails are to be de- 
livered at a Spanish port at about 5/. 6s. 6d. per ton. 


Russian Railways.—The aggregate revenue of the 
various Russian lines for the first eleven months of last 
year is returned at 249,646,853 roubles, as compared 
with 246,661,674 roubles in the corresponding period of 
1889, 


The ‘‘ Newark.”—A report of certain engineer officers 
detailed to watch the performance of the engines of the 
United States cruiser Newark, on a recent trial trip, 
shows an excess of 500 horse-power over the contract 
requirements, thus entitling the contractors to nearly 
10,000/, premium. 


Egyptian Cotton.—An increased yield of cotton is 
observable in the delta of the Nile. This is due to an 
improved system of irrigation, on which large amounts 
have been expended, but there are doubts whether the 
area under cultivation can be greatly extended. 


Victorian Irrigation.—The growth of the irrigation 
colony, Mildura, established by Messrs. Chaffey Brothers, 
on the banks of the Murray. is regarded as one of the most 
hopeful developments in Victoria of late years. The 
settlement was recently visited by Mr. Graham, minister 
of water supply, and Mr. Stuart Murray, chief engi- 
neer of water supply. The last-named gentleman has 
furnished a report which is of an encouraging character. 
Mr. Murray states that there are now no less than 6000 
acres of planted land in the settlement besides a further 
area of several hundreds of acres of maize, lucerne, and 
other forage plants. The growth of the plantations, 
which consist chiefly of vines for raisins, oranges and 
lemons, apricots, peaches, and figs, and wine grapes, has 
been such as to put beyond any shadow of question the 
capabilities of the soil under the treatment pursued for 
that class of produce. 

The Late Captain Ericsson.—Captain Ericsson made 
specific bequests of 25,0007. in his will, but it now turns 
out that his estate does not exceed 18,0002, 
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ENGINEERS IN THE NAVY. 
To THE EpitoR OF ENGINEERING. | 

Sir,—I see in your columns that the Admiralty are 
advertising for candidates for twenty-six appointments as 
apace aan assistant engineers R.N., the examination 

or which is held next May. : 

Gentlemen who may compete and be successful will do 
well to satisfy themselves of the advantages gained before 
accepting such appointments. Afterwards they will have 
no power to resign their commissions, but must serve for 
such a term of their lives and under such conditions as 
the Admiralty may from time to time determine. = 

The case of Lieutenant Hall and the recent action in 
the Law Courts of — Hearson, determined that 
under the Naval Discipline Act an officer cannot resign 
his commission of right, even though by so doing he loses 
the pension which is finally to reward him for his zealous 
service through many hardships. 

I am, Sir, yours, &c., 
TORTOISE. 





SECOND NOTE ON THE “ LATONA’S” 
TRIALS. 


To THE Eprror OF ENGINEERING. ped 
Sir,—No one, seemingly, caring to express an opinion 
on the above matter rf questions arising therefrom, I 
re-enter the lists with the prefixed observation: Dif- 
ferences of opinion on matters of fact, generally, admit 
of definite settlement, and when associated with matter 
of opinion, accuracy as to facts, materially assists to a 
valuation of the relative merit of those opinions. In your 
issue of 21st February, ‘‘ Writer of the Article on Latona,” 
replying to my critical note thereon, makes the astonish- 
ing statement: ‘ In the first place, 6000 horse-power was 
not the published Admiralty estimate for any speed what- 
ever.” Turn to the Navy Estimates for the year 1889-90, 
‘ordered by the House of Commons to be printed.” At 
page 188, under the heading ‘‘ Modified Medeas,” we find: 
se ae at load draught, 3400 tons ; length, 300 ft.; 
_ breadth, 43 ft.; mean load draught, 16 ft. 6 in. ; to indi- 
cate 9000 horse-power, with forced draught, and 6000 
horse-power with natural draught. Maximum speed at 
load draught, forced draught, 20 knots. Maximum speed, 
load draught, natural draught, 18 knots.” This was the 
programme for those vessels, submitted to and sanc- 
tioned by Parliament, which ‘‘ Writer of the Article” 
utterly ignores, supplying the information: The con- 
tractors were bound by the condition, to maintain 
7000 indicated horse for eight hours, with a defined 
air pressure in the stokeholds. Adding the perfectly 
unnecessary remark, ‘‘it did not in the least follow 
that only 18 knots were expected in the favourable 
condition of the eight hours’ trial.” ‘‘ Writer of the 
Article” seems incapable of grasping the idea, the con- 
ditions of the authoritative document, “and those he 
has quoted at bottom are exactly the same. Suppose 
they differed, was the change favourable to the Govern- 
ment or to the contractors? Further, who authorised it, 
and would not any such proceeding be distinctly wltra 
vires? The contractors not being bound for 18 knots with 
6000 horse and natural draught, nor to 20 knots with 
9000 horse and forced draught; but merely to give 7000 
indicated with a proportion of the forced draught air 
Earn estimated to raise the natural draught 6000 
10rse to 7000 horse. The question would be, what speed 
above 18 knots would this 1000 horse additional power 
ive? The answer is not difficult to obtain, seemingly 
it is .92 knots, for, as designed, the power for a required 
speed V, in this class of vessel, is, as the product of the 
etd factor, 22.35 V, into the intensity factor 
0652 V, or 


log E = 1.3493 + log V +.0652 V, 
which, in my former note, I showed : 


For 6000 indicated horse the corre- knots 
sponding speed was iS oes sis 18 

For 7242 indicated horse the corre- 
sponding speed was_... a ae 18.92 

For 9000 indicated horse the ‘corre- 
sponding speed was oe te 20.0 


** Writer of the Article” has had information from the 
observers ; the s with 7247 horse was 19.051 knots, 
differing .131 knots from the value by the peng, He is 
further of opinion these observers were more likely to 
know the speed. The answer to which is, in tidal water, 


the true speed is never observed ; that which is observed I 


is the true > Spe pens ig the water, increased or dimi- 
nished by tidal and wind drift, and as these are not uni- 
formly — quantities, the usual correction process of 
taking arithmetical means is incorrect, and variations in 
the rate of tidal drift leave errors, varying from about 
one-fourth knot at low speeds to one tenth knot at high 
speeds. Unless this correction was made on quite other 
principles than those usually adopted, it is a matter of 
certainty the observed s (so-cal. ed) is incorrect. 
Rosert MANSEL. 





OUR GUNS. 
To THE Eprror or ENGINEERING. 

Srr,—If in ordinary practice with reduced charges such 
dangerous bursts of guns occur as that which recently 
happened in India at the very first discharge, and blew 
the chase of an 8-in. rifled breechloader literally into 
pieces, which were happily thrown over the heads of by- 
standers and gun’s crew, what fearful destruction to 
ships and seamen might be occasioned by mounting 
similarly untrustworthy weapons in the ’tween decks or 
even in the turrets of our war vessels ! 

Besides the ‘earful risks which would be incurred in 





firing our present heavy guns as rapidly as possible, 
especially when heated up by using full service charges 
in close action, the further risk of the complicated breech- 
closing apparatus failing at so critical a period, would be 
incurred. 

This danger clearly showed itself during the gunnery 
trial of the 45-ton ordnance of the Colossus, when two out 
of four guns could not be fired for some hours owing to 
damage done to the asbestos stalks and pads. Another 
striking instance of how liable our present heavy breech- 
loaders are to failure, was afforded by the sticking of the 
breech-block of a 110-ton gun in proof, owing to the 
violence of the shock which results from the present 
dangerous plan of detaining the — fast bound in 
its chambers, until the pressure from the gunpowder gas 
rises sufficiently high to compress its copper encircling 
bands and squeeze out the rotating projections. 

The effect of this crude gun-destroying plan was only 
too apparent during the quarterly practice of H.M.S. 
Imperieuse, when the crews of her 6-in. guns had to lie 
down upon the deck before each discharge to escape from 
being perhaps fatally injured by the locks which were 
blown out of the breech at each round, although only the 
usual reduced charges were employed. ' 

The numerous guns which have been already disabled, 
sufficiently indicate the untrustworthiness of our present 
system ; and although our manufacturers can still turn 
out the very best steel for both ordnance and armour 

lates, we are fast losing our former orders for ships and 

or war material. Surely, then, it is high time to insti- 
tute a searching inquiry, and for our Government to take 
every possible means to prevent the further loss of trade, 
and to encourage the bringing to the fore of the latest and 
most highly matured te for ships and their arma- 
ments, 

I am, Sir, your obedient servant, 
A PracticaL GUNNER. 





EYE-BARS FOR LINK BRIDGES. 
To THE Epitor oF ENGINEERING. 
Str,—Your remark about the manufacture of eye-bars, 
such as those used in the Clarence Bridge, none our 
notice until our attention was called to it the letter in 
your last number from our neighbours, Messrs. Braith- 
waite and Kirk. The manufacture of such links is almost 
a aw with us. Amongst many others we have 
within the last few years made about forty link spans of 
200 ft. for the Imperial Railways of Japan, and we have 
now in our yard a bridge of 60 metres, with links 29 ft. 
long, and up to 1s in. thick, for a company for whom we 
have made several other large bridges of this description. 
We are, Sir, yours truly, 
Patent Shaft and Axle-tree Company, Limited, 
per CHARLES WAwN, M. Inst. C.E., 
General Manager. 
Wednesbury, March 3, 1891. 





WATER GAS. 
To THE EpiTor oF ENGINEERING. 

Sr1e,—I shall be obliged if you will allow me to reply 
to the letters of Mr. John Head and Mr. F. E. Ross pub- 
lished in your issue of February 13th 

My opinion is that the danger in transmitting water 
gas is not greater than in transmitting producer gas a 
lcng distance under high pressure. One thousand cubic 
metres of water gas containing 350 cubic metres of CO 
compared with 280 cubic metres CO contained in a similar 
bulk of producer gas. The quantity of producer gas 
required to do a given amount of work, being six times as 
large as the quantity of water gas, it follows that in the 
former case it is necessary to transmit 4.8 times as much 
CO as is necessary when water gas is used, and using the 
same kind of pipe the pressure in transmitting producer 
gas would be six times as high as in transmitting water 
gas. Under such circumstances it is therefore safer to 
convey water gas than producer gas. 

It is beyond doubt that great advantage can be obtained 
in fuel, iron, and wages, by the adoption of improved 
puddling furnaces. I am introducing in this country the 
new Pietzka furnace, in one of which, on the 7th inst., 15 
chargesof 10 cwt. each, were made in twelve hours, this 
quantity of iron producing 7 tons 9 cwt. 0 qr. 24 lb. of 
excellent puddled bars. In the boiler, which is heated by 
the waste gases from these furnaces, 17,600 lb. of water 
were vaporised during the same period. The total con- 
sumption of fuel (slack) was 2 tons 14 cwt. 1 qr. 21 lb. 
niron works it is found that 1 Ib. of coal vaporises 
6 lb. of water; therefore 1 ton 6 cwt. 0 qr. 21 lb. was the 
weight of coal utilised in this direction, leaving the quan- 
tity chargeable to the work of puddling 1 ton 8 cwt. 1 qr., 
or 3 cwt. 3 - 5 Ib. of slack per ton of puddled bars, 
compared with Mr. Head’s own claim of 6 cwt. Oqr. 221b. 
of coal used in the new Siemens furnaces. The loss of 
iron in the Pietzka furnace is 0.4 per cent. I quite agree 
that it will be a matter of considerable difficulty for the 
introducers of water gas to compete with such perfect fur- 
naces, but I am still of opinion that the results of apply: 
ing water gas to the Pietzka furnace in large works wi 
excellent. 

With reference to paragraph No. 5 of Mr. Head’s letter, 
I would point out that the waste gases from the Siemens 
furnaces which work with 8 cwt. of coal per ton of steel 
were measured on entering the chimney at (on an average) 
450 deg. Cent. In the case of the water gas furnace 
worked with gas and air under pressure, the waste 2s 
entering the bv tomeaed were measured at 150 deg. Boa: 
Perhaps these figures will afford to Mr. Head the basis of 
a _~ a , 4 a caiaaaieadl 

n reply to paragraph 6, it is evident that the calcula- 
tion published by Mr. Frederick Siemens in August, 
Mr. Head now expresses 


1888, was theoretical, because 





the opinion that the cost of fuel and the conversion into 
gas would be for the same work in water gas furnaces 
18s, 3d., in the old Siemens furnaces 9s. 1}d., and in the 
new Siemens furnaces 4s. 7d., but in the year 1888 the 
cost of fuel and conversion in a 9-ton Siemens furnace 
(using 8 ewt. of coal per ton of ingot) was 7s. per ton of 
— and in a 5-ton water gas furnace 6s. per ton of 
steel. 

_ The Siemens furnace made tyre steel and cast 30 cwt. 
ingots. The water gas furnace made soft steel, and the 
ingots were 4 cwt. each. Both furnaces had a basic 
lining. Igive the results of this year because they are 
those with which I am most intimately acquainted, 
having had the management of all these furnaces at that 
time in my own hands. 

With respect to the seventh paragraph, I think it is 
beyond doubt that the original invention of the manufac- 
ture of steel in open-hearth furnaces was the work of 
Martin Brothers, of Sireuil, by whom the first patent for 
such a process was taken out. It will not be of so much 
interest to posterity to know the details of a business 
arrangement afterwards made, as to know the origin of 
the invention. 

_ Inreply to last paragraph, I may give you the follow- 
ing particulars : 

n May, 1888, two 5-ton water gas furnaces produced 
690 tons of steel ingots. In the same period, two 9-ton 
Siemens-Martin furnaces produced 550 tons ingots. All 
the furnaces had basic linings, and worked with pig iron 
containing .6 per cent. Fp egies The mixture was 
70 per cent. pig iron and 30 per cent. scrap. The steel 
was used for plates, steel pipes, axles, wagon and locomo- 
tive tyres, girders, rails, merchant bars, armour-plates 
and steel castings. The tensile strength of the steel made 
in each of the furnaces varied from 20 to 59 tons per 
— inch, and the carbon from 0.1 to 0.7 per cent. 
Aluminium was not used and would not interfere with 
the figures I have given. The steel produced in the 
water gas furnace was for the most part soft, and was 
cast in small ingots. 

In reply to Mr. Ross, I quite agree that it is impossible 
to get out of 1]b. of coal more heat than it contains, 
whether the coal is used by direct firing, or is converted 
into producer gas or into water gas, just as it is impossible 
to get more than twelve pence out of one shilling. It is, 
however, possible to spend the shilling in such a way as 
to waste ninepence and obtain value for only threepence. 
On the other hand, it is possible to reduce this waste to 
sixpence and to utilise sixpence to profit. Just so is it 
possible by different methods of consuming the pound of 
coal to utilise either 5 - cent., 15 per cent., or 30 per 
cent. of its contents of heat, 5 per cent. representin 
direct firing, 15 per cent. conversion to producer gas, an 
30 per cent. conversion to water gas, for use in open-hearth 
furnaces. 

I observe the further calculation of Mr. Ross, but it 
has no reference to the figures which I gave distinctly as 
being the result of actual work. When I speak of 0.6 kilos. 
of coal as being vege ay Ad making one cubic metre of 
water gas, I mean that before 1000 cubic metres of water 
gas can be stored in the gasholder it is necessary to con- 
sume in the gas works 600 kilos. of coal. 

Mr. Ross is undoubtedly right in saying that regenera- 
tive furnaces effect a saving (in reference to the waste 
gases) in comparison with direct firing, but it is not 
correct to suppose that producer-gas furnaces are so 
economical as water gas furnaces. 

Yours faithfully. 
JOSEPH V. LANGER. 

82, Park-row, Leeds, February 27, 1891. 





Frencu Coat Imrorts.—-Franceis still importing larger 
and larger quantities of coal. The imports of last year 
were as follows: England 4,260,000 tons, Igium 
4,101,740 tons, Germany 712,560 tons, and other countries 
4593 tons. In 1889 the corresponding figures stood thus: 
England 3,883,009 tons, Belgium 3,733,541 tons, Germany 
685,052 tons, and other countries 2084 tons. It will be 
seen that the whole imports for last year were 9,078,913 
tons, while the corresponding total for 1889 was 7,803,775 

ns. 





Tue RECENT DouBLE COLLISION AT oxzom.— Spesking 
of this collision, Inventions says: ‘‘ The report of Colone 
Rich upon the double collision which occurred on the 
London and North-Western Railway, near Euxton, on the 
morning of January 7, 1891, has just been issued; but, 
remarkable as it will appear to our readers, the most im- 
portant point of all, namely, the failure of the automatic 
vacuum brake, is not even mentioned in the ‘conclusion’ 
at which he arrives. The facts of the case are very simple. 
An up goods train became divided, and the first portion 
being improperly stopped by signals, was run into with 
such force as to throw some of the wagons foul of the 
down main line. The midnight express from London to 
the north, fitted throughout with the automatic vacuum 
brake, ran without any warning into the débris at a point 
450 yards south of the Balshaw-lane signal box. The 
damage done, ne other things, broke the automatic 
vacuum brake pi tween the engine and tender. The 
fireman in his evidence states: ‘I felt the automatic brake 
on after the collision. It did not stop the train.’ The 
aioe ultimately stopped his train at Euxton Station for 
examination, or after running no less than 1610 yards past 
the point of collision. The Board of Trade requires brakes 
to ‘go on’ and stop the train in case of accident. A proper 
automatic brake would have pulled up this train sa ely, in 
from 200 to 250 yards, without any action on the part of 
the men; but in this case the automatic vacuum failed to 
ull up, and the train ran at t risk for 1610 yards. 
The cause of this very serious failure, we consider, should 
have been carefully investigated.” 
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SIDE-PLANING MACHINE. 


CONSTRUCTED 


a | 


: 


TuE heavy side-planing machine, which we illustrate 
on this page, has been constructed by Messrs. G. 
Richards and Co., Limited, of Broadheath, Manchester. 
The machine was designed more especially for planing 
face joints of large flywheels and of large engine beds. 
It has two tool arms, which are quite independent of 
each other, which allow the planer to be used as two 
distinct machines. One of these arms can plane an 
area 40 in. wide by 12 ft. long, and the other, one of 
40 in. wide by 13 ft. long. The cuts overlap a dis- 
tance of 1 ft. in the centre, so that a continuous area 
of 24 ft. long can be planed at one operation. The 
machine has four tables; these tables can be lowered 
to take in work 40 in. deep. The tool box in the 
machine illustrated is single, but double boxes are 
fitted when required. The speed motion is self-acting 
in all directions. The return stroke is made at twice 
the speed of the cutting stroke. The length of cut 
can be altered instantly whilst the machine is at work 
and may be reduced to2in. The total weight of the 
tool, which is used for the heaviest class of work, is 
23 tons. 





INDUSTRIAL NOTES. 

THE condition as regards the dispute between the 
Shipping Federation and the Seamen and Firemen’s 
Union, the dockers, the stevedores, and others has 
varied from day to day, but with no really satisfactory 
results. Both sides appear to have a distinctive policy 
of their own, though it is more or less veiled in the 
manifestoes, letters, and resolutions of the respective 
bodies, and almost even more so in the speeches de- 
livered. There is, however, this difference in the 
attitude of the two bodies, the Shipping Federation 
seem to know what they want, and they stick 
tenaciously to their point. The men on the other 
hand show a considerable amount of vacillation ; they 
shift from point to point, as though they had nosettled 
policy. The changes of point may have been occa- 
sioned by circumstances over which they have little or 
no control. For example, there was to have been a 
general strike of men at Cardiff, but several of the 
bodies refused to come out. Attempts were made to 
induce the railway men to take part in the struggle, 
but they have steadily refused. Then the seamen have 
not been able to effectively block the vessels. Some 
local men assert that the attempted blocking has 
wholly failed ; it has certainly been but partial. 
Moreover the tips appear to be at work pretty 
generally, so that the coal-tippers’ strike has not suc- 
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ceeded. The latest terms submitted by the men as a 
basis of settlement have narrowed the contention to a 
few points, one of which is that the crews shall be 
wholly union men or non-union men ; another is that 
the union men shall not be compelled to take the 
federation ticket. It is also urged that a uniform 
rate be paid in all cases, the amount to be agreed upon 
by a joint committee of the federation and the union. 
An attempt is being made to constitute a Board of 
Conciliation at the port of Cardiff. 

The troubles at the London Docks are scarcely less 
acute than those at Cardiff, and the action of the leaders 
appears to be even less judicious or excusable. The 
stevedores, after due consultation and consideration, 
apparently issued a manifesto sly ay on a general 
strike at the docks. The men seem to have been reso- 
lutely averse to such a step. On the following day the 
joint committee of the labour unions met in solemn 
conclave to consider the situation, when, after long 
deliberation, the manifesto was cancelled and with- 
drawn. This contradictory and absolutely opposite 
decision was taken within about twenty-four hours of 
the issue of the first manifesto calling for a general strike 
of all hands. Subsequently the executive of the 
Dockers’ Union issued instructions to their members 
to proceed with their work without taking notice of 
or acting in accordance with the stevedores’ manifesto, 
of which they, the executive, disapproved. The vacil- 
lating policy indicated appears to have caused distrust 
and disgust amongst the men, and some secessions from 
the unions have resulted from the action taken, 

Towards the close of the week another affray 
occurred at the Albert Docks, where some of the union 
men employed upon the St. Enoch pelted the federa- 
tion men as they were proceeding to the Scotland. 
Upon hearing the uproar caused by the attack, the 
ietentin men turned out in a body to the number of 
about 700, and drove the union men into the holds, and 
some into the docks, two being reported as missing. 
Eight men were arrested as taking part in the riot. 
The fact that the federation men were in the majority 
shows that the union is losing ground, the men getting 
tired of the constant fighting which has been going 
on. Whilst these disputes are causing disquietude the 
‘*co-operative system,” which was to have been inaugu- 
rated to effectively settle such contentions, has hung 
fire. It is unfortunate that some further experience in 
this direction has been checked. 

The proposals of Mr. Furness, M.P., which he sug- 
gested as a basis of settlement between the federation 
and the Seamen and Firemen’s Union, have not met 
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with much sympathy on the part of shipowners gene- 
rally, nor with the brokers connected with shipping. 
Those proposals do not differ materially from the 
terms submitted on the part of the unions, which were 
considered and poclhoned § by the Association of Ship- 
owners, and by the Shipping Federation. Submission 
seems to be the only way out of the difficulty, and 
this the labour unions appear to be determined to 
resist to the utmost. But resistance may be more 
fatal than surrender. 





The condition of the engineering branches of trade 
throughout Lancashire shows no material change, 
although some slackening off in the weight of new 
work is reported. The principal firms are, however, 
well engaged in all the leading branches, and in some 
departments there is sufficient work on hand and in 
prospect to carry them well through and over the pre- 
sent year. The district is undisturbed by labour con- 
flicts, no disputes of any moment being apparent in any 
branch of the engineering trades. The iron market is, 
however, extremely dull, dull to flatness. 





In the Sheffield and Rotherham district some de- 
pression is reported in the heavy steel casting depart- 
ments. The lull is not, however, serious, for the 
orders given out for railway work keep the men pretty 
fully employed. The limited companies have also a 
large amount of Government work on hand, which will 
keep them fully employed for several months to come, 
Before those orders are completed it is thought that 
the present lull will have passed away. The local 
trades are pretty busy, but a falling off is reported in 
the best cutlery, and also in the silver and electro-plate 
industries. 





In the Cleveland district some disputes have broken 
out. At the North Yorkshire Iron Works, Stockton, 
some 600 men are out, and the works areclosed. The 
dispute is over the question of puddlers’ assistants. The 
strike of enginemen at the Darlington Forge Works 
has entered on a new stage, the men seeking an inter- 
view with a view to settlement. Thestrike has lasted 
three months, the men being well cared for by the 
union. The disputes as to the wages of the Cleveland 
miners have been remitted to the referees with full 
power to effect a settlement. The matters in dispute 
affect some half a dozen mines, but the items in dis- 
pute differ from each other. The subject was first 
considered by the joint committee of owners and 
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miners’ representatives, and was by them relegated to 
the referees, 





The ‘social question” is affecting all parties and 
sections of the community. It has invaded Parlia- 
ment, not only in the House of Commons, but in the 
House of Peers, and it is not unlikely that the next 
general election will be fought mostly on matters con- 
cerning labour, and the condition of the working 
classes. There are no fewer than five Bills before 
Parliament dealing with factories and workshops, 
some with the view of putting an end to sweating, 
others dealing with sanitation, safety to the workers, 
and the employment of women. Lord Dunraven’s 
Bill is the most advanced in these respects, but it falls 
short of his lordship’s draft report as a member of the 
Sweating Committee. Lord Thring’s Bill is on more 
moderate lines, and represents the less advanced 
section on that Committee. Mr. Sydney Buxton’s 
Bill is based upon the report of a sub-committee out- 
side Parliament, of which Mr. George Howell was the 
chairman. Sir Henry James’s Bill deals with factories 
alone, and is promoted by the factory operatives of 
Lancashire. The only other Bill of importance is that 
of the Government, a measure which, although ex- 
tremely moderate in many respects, will have far- 
reaching effects as regards le at and the smaller 
class of factories, The sanitary provisions will be 
applied to all workshops, and the Home Office may 
compel the local authority to carry out the Act, or 
take the matter into its own hands, Provisions for 
safety extend to all machinery and also to cases of 
fire. The employment of women is limited to twelve 
hours per day, and to eight on Saturdays. Notices 
of holidays must be given fourteen days previously ; 
and no woman is to be employed within four weeks 
after confinement. The sanitary provisions will 
doubtless be strengthened by another measure deal- 
ing with the Public Health Acts to be introduced 
shortly. 

The meng of a Royal Commission to inquire 
into and report upon the labour question is doubtless a 

litical move, but it is also an evidence of the growing 
interest in social questions. Both political parties are 
bidding for the ‘‘ working man’s vote.” When this is 
the case one of two things is almost sure to happen— 
either the ‘* working man” will be sold in the long run, 
or concessions may be made under pressure which will 
prove to be disastrous. Experimental legislation in mat- 
ters industrial must be undertaken with extreme cau- 
tion. It is better far to go too slowly, than to go too fast. 
Tn the former case further legislation can be resorted to, 
but a step backward is more difficult. An elaborate in- 
quiry is needed if any drastic measures are contemplated, 
especially with reference to the hours of labour; but 
otherwise the evidence on all sides is pretty complete. 
The inquiry will, however, postpone action, and thus 
give time to consider whither we are tending. The 
composition of the Commission is a matter of the first 
importance, as upon that depends greatiy the value 
of the inquiry, of the evidence obtained, and of the 
report which will follow the investigation. The 
terms of reference will limit the precise extent of 
the inquiry, but within its scope much may be ad- 
mitted or rejected as the Commission itself shall deter- 
mine, There seems to be a good deal of indecent 
we as to who shall be invited to become mem- 
bers of the Commission, some of the outside nomina- 
tions being eiiggy = ere by the unfitness of the 
proposed names. Whether the final selection will 
insure the confidence of those chiefly concerned remains 
to be seen, but in any case the Government will 
doubtless well consider the special fitness of each 
member as regards knowledge, experience, position, 
and energy to obtain the best results possible in such 
an inquiry. 





It is stated that Mr. Thomas Burt will move an 
amendment to the Mines Eight Hours Bill with the 
full concurrence of his colleagues of Durham and 
Northumberland. No man is better fitted for the 
task, for he will speak with full knowledge of all the 
facts and circumstances of coal mining, with sympathy 
for the working miners, and with a sense of justice to 
the mineowners and to the community. Mr. Fenwick, 
Mr. John Wilson, and probably Mr. Howell will sup- 
port Mr. Burt if they have a chance of speaking. 





Mr. George Howell’s new work, entitled ‘‘ Trades 
Unionisin, Old and New,” is nearly ready for issue. 
It will deal somewhat exhaustively with the eight 
hours’ question, with the new unions and their policy, 
with intimidation, with non-unien men and compul- 
sion, and also with the provident side of trade 
unionism. Nearly all the recent developments are 
dealt with in the volume. 





The ree i the London Trades Council nar- 
rowly escaped being called to the bar of the House 
over the recent motion of Mr. Sydney Buxton. On 
the night before the debate the council and delegates 
met in conference, when it was decided to issue a cir- 
cular calling upon all members to support the motion. 





One of the resolutions carried stated that the division 
list would be printed and be sent to all labour associa- 
tions in the country. This was regarded as a threat 
by the member for the central division of Sheffield, 
and he called the attention of the Speaker to the sub- 
ject. The geen however, thought that it was done 
inadvertently and might be allowed to drop. Mr. 
Shipton subsequently explained that the resolution 
was only adopted late at night, he protested against 
that portion of it, but was overruled by the meeting. 
His explanation was deemed to be satisfactory. 


The unfortunate dispute at the Silksworth Colliery 
of Lord Londonderry has eventuated in a large 
number of evictions, and many more will take place 
unless some amicable arrangement is effected with the 
Durham miners, The dispute arose over the question 
of the deputies joining the Miners’ Association. The 
deputies were indisposed to join, while the men were 
determined to put on pressure to force them into the 
union, The members of the association allege that 
es was also brought to bear upon the deputies 

y the managers to resist the attempt to force them 
into the union. The result was that a strike took 
ee some four months ago, the colliery remaining 
or the most part idle. After all attempts to settle 


the matter had failed it was determined to evict the | f 


colliers from the cottages, presumably to make room 
for other men, or with a view to force on a settlement. 
It cannot be denied that the noble owner of the 
colliery, and of the cottage property in which the 
colliers lived, postponed the evictions for a long time, 
all through the winter in fact; but it was none the 
less a bitter experience for the men and their families 
when the decree was carried out. Feeling ran high, 
the cottages were in some cases barricaded, in nearly 
all cases some resistance was encountered, and on one 
or two occasions serious rioting took place. Mr. John 
Wilson, M.P., at great risk to himself, was able to 
cify the people eventually, or bloodshed might have 
een the result. The dispute has been questionable 
throughout. It is a fight between workmen practi- 
cally, as to the right of joining or not joining the 
union, Such strikes are often more bitter than those 
for higher wages, or shorter hours of labour, and they 
are frequently more prolonged and costly. 


The strike of the blast furnacemen in Scotland has 
lasted over four mouths without a sign of settlement, and 
now the employers are trying the effect of eviction. The 
men demanded rest for Sundays, with increased wages 
for overtime when work had to be done on the Sunday. 
Other elements were mixed up with the dispute, but it 
at last resolved itself into a question of Sunday labour. 
The men have been well supported during the strike, 
and express themselves as being as firm as ever. But 
there must be an end even of a strike, and the associa- 
tion to which the men belong has been seeking for 
some mode of terminating the deadlock in the 
district. The ironmasters, as a preliminary step, 
restarted some of the furnaces and offered work on 
certain terms. These the men refused. Then a number 
of other men were engaged, some of whom were 
foreigners, and as the strikers were still determined to 
resist, orders for eviction were applied for. In this case 
about 200 families have to be evicted, and disturbances 
are anticipated when the evictions take place. Here, 
again, it must be admitted that five months is a lon 
time, but it is also sad that more than a Palaces, | 
persons should be evicted from their homes. Hitherto, 
the dispute has been tolerably free from violence, 
except at the first, when some rioting took place, 
mostly, it was said, by persons not connected with the 
strike. It is to be hoped that violence will not be 
resorted to now, even under the distressing circum- 
stances which have to be faced by the men, The iron 
trade is not in that condition, at present, in which the 
men can hope to succeed, and they had therefore 
better face the inevitable and make the best of a bad 
job, even to the extent of acknowledging a defeat. 





Some 350 miners in the county of Durham have 
been ordered to pay 10s. each and costs for leaving 
work and stopping the pits of the Wingate Coal Com- 
pany without notice. The men were rather surprised 
at the result of the hearing, for after the first three 
cases were heard, and the order for payment of fines 
and costs were made, all the other defendants left the 
court protesting against the decision. 

At a public discussion in Northumberland between 
two well-known miners’ representatives on the legal 
eight hours day, the question was decided against 
Parliamentary interference by more than ten to one, 
although the audience consisted wholly of miners. 





It is reported that the Scottish railway companies 
are conceding generally the terms of the men as 
demanded by the recent strike, namely, 60 hours per 
week for men engaged in the mineral traffic, and 48 
hours per week for shunters in busy yards, and for 
signalmen in busy cabins. The old hands are being 
gradually taken on again, but over 200 are still out, 





these being supported by the union. Mr. Tait, the 
secretary, is in London enjoying a brief but well- 
earned holiday. 





RED-HOT FURNACE CROWN 
EXPERIMENTS.* 
(Continued from page 204.) 
Rep-Hot Furnace Crown Experiments, No. 1 AND 


oO. 1A, 

On considering the mode of conducting these experi- 
ments it wasseen there was a difficulty in ascertaining 
the right moment to inject the feed. Ifthe feed were 
injected before the furnace crowns were red-hot it would 
not be a full test, and, on the other hand, if the injection 
were deferred too long the furnace crowns might be over- 
heated and weakened to so great an extent in the interval 
as to collapse from steam pressure alone, and thus defeat 
the a 

To determine when the furnace crowns were red-hot 
was by no meanseasy. To watch them from the firedoor 
was impracticable under steam pressure on account of the 
danger involved. It was therefore thought it would be 
well to make the first trial at —- pressure as a 
guide to the best mode of conducting further experiments, 
while it would also help to settle the question previously 
raised, whether showering the cold feed on to overheated 
urnace crowns would cause so sudden and violent a con- 
traction as to rend them transversely, in the same way as 
the shells of boilers are sometimes rent at the bottom 
through the introduction of the feed at toolow a level. 
With this view, therefore, the following experiment was 
made, the feed being injected at atmospheric pressure, 
instead of under steam pressure, as in subsequent trials. 

Experiment No, 1.—At 4.26 p.m. On the same day that 
the preliminary observation adinn gy J recorded had been 
made, the blow-out tap was opened full bore, the water 
at the time standing at 8} in. above the furnace crowns, 
and the safety valves being propped open. By 4.45 p.m., 
19 minutes after the blow-out tap was opened, the water 
was brought down to the level of the furnace crowns, 
when the blow-out tap was shut. The fires were then 
worked up into good condition, the safety valves being 
kept — At 4.50 p.m. the blow-out tap was again 
opened full bore, and kept so until 5.10 p.m., when the 
water was brought down to 16 in, below the level of the 
furnace crowns and about 2in. above the level of the 
firebars. At 5.15 p.m., 25 minutes after the water had 
begun to leave the furnace crowns, the deadweight 
safety valve was closed, but by oversight the lever 
safety valve was left open. At the same moment the 
feed was showered on to both furnace crowns, immediately 
over the fire, by means of two ‘‘ experimental ” dispersion 
= the temperature of the feed water being 62 deg. 

‘ahr., and the rate of injection as nearly as may be 
5b cubic feet per minute. On this being done the pressure 
of steam in the boiler rose from 6 lb. to 12 1b. in 1} minutes. 
The injection of the feed was kept on continuously and in 
1? minutes the pressure fell down to 1 Ib. 

Experiment No. 1a.—-As the lever safety valve had been 
inadvertently left open, it was decided to repeat the ex- 
periment, and the fires were therefore worked up again. 
At 5.42 p.m., both safety-valves being open, the surface 
of the water on a level with the furnace crowns and the 
steam pressure 31b., the blow-out tap was opened full 
bore. At 5.54 p.m. the blow-out tap was shut, the water 
having been brought down to 16 in. below the level of the 
furnace crowns, and about 2 in. above the level of the fire- 
bars. At 5.56p.m., 14 minutes after the water had begun 
to leave the furnace crowns, both safety valves were closed 
and the feed turned on full bore, and showered on to both 
furnace crowns, immediately over the fire, as before, the 
fires being about 7 in. thick, clear and bright, and the 
dampers full open. As soon as the feed was turned on 
the pressure in the boiler to rise. In three-quarters 
of a minute it rose from 6 lb. to 27 lb., after which it 
gradually fell. The injection of the feed was kept on 
continuously. In 134 minutes the pressure was again re- 
duced to 6 Ib., and in 20 minutes the water was brought 
up again to the level of the furnace crowns, while the 
— of steam was 41]b. The boiler was so thoroughly 

eated at this test that two blisters, one measuring about 
20 in. by 9in., and the other 10in. by 6 in., were developed 
on the crown of the shell over the left-hand furnace. 

Diagrams showing the movements of the furnaces when 
they were laid bare, ually overheated, and then sub- 
jected to a shower of cold water, will be found in Fig. 9 
of our issue of February 13. The lower portion, illustrat- 
ing the behaviour of the furnace crowns from 4.55 p.m. 
to 5.28 p.m. refers to the movements in question. 

On examining the furnaces after the test, the plates 
were seen to be severely sprung at each of the ring seams 
of rivets over the fire, and on gauging the tubes it was 
found that the greatest distortion had occurred at the third 
ring seam of rivets in the right-hand furnace tube situated 
at a distance of about 7 ft. 6 in. from the front end. The 
furnace tube at this point measured 3 ft. 1} in. hori- 
zontally by 2 ft. 92 in. vertically, showing that the tube 
was as much as 34 in. oval. 

The furnace, however, was not rent by sudden contrac- 
tion on the injection of the feed, as it had been suggested 
it might be, nor was an ungovernable amount of pressure 
suddenly generated. The shell was not rent or injured, 
nor was the pressure of steam sufficient even to make the 
safety valves blow. They were loaded to 501b., and 
the pressure only reached 27 1b. With the exception of 
the fattening of the furnace crowns and straining of the 





* Report by Mr. Lavington E. Fletcher to the members 
of the Executive Committee of the Manchester Steam 
Users’ Association. 
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seams of rivets, there was no injury to the boiler, nor was 
the setting disturbed in any way, 


Rep-Hor Furnace Crown Experiment No. 2. 


In preparation for this experiment, the first four crown 
lates in each furnace, which had been injured in trial 
v. 1, were taken out and re-rolled, so as to restore them 
to their circular shape, after which they were put in their 
place and rivetted up afresh. This being done, the boiler 
was tested by hydraulic pressure up to 100 Ib. on the inch, 
when the furnace tubes proved tight, and on being gauged 
showed no movement. The difficulty of ascertaining the 
right moment at which to inject the feed upon the furnace 
crowns has already been mentioned, and it was attempted 
to meet this in the following way. 

The opinion was entertained that at the commencement 
of the collapse of a furnace tube the movement was gradual, 
so that warning would be given. Such was the case in an 
explosion which occurred at Salford on August 18, 1884, 
when the engineman’s attention was called to the furnace 
by a hissing noise, and on looking in, he saw that the 
crown was gradually coming down, whereon he commenced 





order was given to turn on the feed, but the valve was 
scarcely — before the right-hand furnace tube col- 
— and rent. 

t would seem that the er had already begun 
before the valve was opened, and that the feed was not 
introduced soon enough. This was the view taken of it 
at the time, and it is thought that subsequent experi- 
ments corroborated it. 

The furnace rent at the first ring seam immediately 
over the fire, forming an opening measuring about 8 ft. 
circumferentially by 12 in. wide at the middle. Through 
this opening the steam and water rushed out in a torrent 
of great violence, dashing against the barricade in front 
of the boiler, scattering the coal lying thane, and shooting 

rtions of it against the feed tank with considerable 

orce, though this was directly at right angles to the line 
of fire and at a distance of 35ft. Some of the coal was 
showered into the tank and caused inconvenience at a 
subsequent experiment by choking the pump. The upper 
portion of the firebridge was shot backwards and swept 
along the external flue beneath the boiler until it reached 
the cross-wall at the front. But neither the furnace 
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to draw the fire, but had scarcely finished when the rupture 
occurred. Particulars will be found in the Report on 
Preliminary Inquiry No. 89 under the Boiler Explosions 
Act. lying on warning being given, it was thought 
that by carefully watching the three index fingers in the 
observatory connected to the furnaces the impending 
collapse could be sufficiently anticipated to allow time to 
turn on the feed. With this view an observer was 
stationed to watch the index fingers continuously, and to 
give notice of the first indication of approaching collapse. 
Added to this, at the suggestion of Mr. John Ramsbottom, 
C.E., a fusible disc was bolted to each furnace crown 
and one of the gauge rods screwed into it, so that when 
the furnace crown became overheated, the disc would be 
melted and the gauge rod liberated, thereby giving warn- 
ing in the observatory, by the movement of the index 
fingers and the sudden falling of the counterbalance 
weight attached thereto, that the time had come, or at all 
events, was approaching, for turning on the feed. Also 
two strips of sheet lead about 14 in. wide and 7, in. thick 
were laid upon each furnace crown, one about 4 ft, and 
the other 6 ft. from the front end of the boiler. The 
object of these lead strips was to afford additional evidence 
of the overheating of the furnace crowns. At 12noon the 
fires were lighted, the boiler being filled with water at a 
temperature of 62 deg. Fahr. up to 8 in. above the level 
of the furnace crowns, and by 1.19 p.m. the steam was 
raised to a pressure of 50 lb. During the time steam was 
being fa bl observations of the temperature of the water 
at the top and at the bottom, as well as of the movements 
in the shell and furnace tubes, were recorded as in the 
prior experiments. These results were found to corrobo- 
rate very closely those already reported, and it is there- 
fore not necessary to repeat them here. These observa- 
tions having been made, the steam in the boiler was 
allowed to escape till the pressure fell to 40 lb., at which 
point the safety valves were then adjusted to blow off. 
At 1.49 p.m., when the water was 6 in. above the level 
of the furnace crowns with brisk fires burning and the 
dampers wide open, the blow-outtap was opened full bore. 
By 1.53 p.m. the water was brought down to the level of 
the furnace crowns. By 1.57 it was brought down to 
15in. below the level of the furnace crowns, and about 
3 in. above the level of the firebars. At this point the 
blow-out tap was shut. The fires were pl sal to go on 
burning with the furnace crowns bare, and the observers 
watched the index fingers of the gauge rods in the observa- 
tory in order to note the behaviour of the furnace crowns. 
_ The observers relied upon the fusible dises to give warn- 
ing as soon as the furnaces were Porena sree but 
in this they were disappointed. The index fingers attached 
thereto continued to show a progressive hogging till at 
2.3 p.m., i.e., ten minutes after the water had been brought 
down to the level «f the furnace crowns, and six minutes 
after it had been brought down to within 3 in. of the level 
of the firebars, the index fingers of the gauges which were 
not fitted with fusible discs, but attached directly to the 
furnace crown, indicated a retrograde movement on the 
part of the right-hand furnace, showing that it was begin- 
ning tocome down. The instant this was detected the 
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mouthpiece nor firedoor were blown out of place, nor was 
the boiler stirred from its seat or otherwise dam 3 
The left-hand furnace tube was not visibly distorted, but, 
on gauging it subsequently, the second and third belts 
of plating were found to bulged down about 1 in. at 
the crown. For sketch of the collapsed flue tube see 
me 12, 13, 14, and 15. 

t was a matter of surprise to the observers that the 
index fingers attached to the fusible discs had given no 
warning of the overheating of the furnace crowns, but on 
entering the boiler after the experiment the reason for 
this was apparent. The fusible disc on each furnace 
crown had melted, and had fallen to the bottom of the 
boiler in the form of shot. The lead strips also had melted 
and severed at the centre, and they also had fallen to the 
bottom of the boiler. The reason that no indication was 
given of the melting of the fusible discs was found to be 
that the gauge s attached to them had hung in the 
stuffing-boxes, the counterweight in the observatory not 
having been heavy enough to overcome the friction. 

It will be seen from this experiment that in some cases 
at all events, a furnace crown when overheated may 
collapse with very little or no prior warning, and that 
when the whole of the upper half of the furnace tube is 
overheated, as in this case, the collapse when once it 
begins is but the work of an instant, so that to stand 
before a furnace in order to draw the fires when shortness 
of water has occurred, relying on the gradual movement 
of the crown to give timely warning, is a very hazardous 
undertaking. 


Rep-Hot FurRNAcE om cman No. 3 anp 
O. OA. 

In preparation for a further experiment, the first thing 
to be done was to correct the gauges attached to the discs, 
so as to prevent their sticking in future. With this pur- 

the rods #in. in diameter were removed, and wires 
eo in diameter substituted for them. Added to this, 
the connection inside the boiler to the disc was made by 
means of a chain, so as to be flexible, while a counter- 
balance weight was fixed to the top of the chain, by 
which means the wire could be worked up and down at 
any time through the stuffing-box by hand, to see that it 
was free and in working order. Further, it was thought 
it would be well to vary the mode of laying bare the fur- 
nace crowns, and to do this by gradual evaporation rather 
than by drawing off the water at the blow-out —_ It is 
by evaporation that furnace crowns are generally laid 
bare in actual work. The attendant mis-reads his glass 
water gauge and omits to feed his boiler, in consequence 
of which the water level is gradually lowered and the 
furnace crowns laid bare. It is true that sometimes a 
blow-out tap is opened full bore and found to stick fast, 
so that it cannot be shut, and sometimes it is left open by 
oversight, but in the majority of cases the furnace crowns 
are laid bare by gradual evaporation. It was determined, 
therefore, to lay bare the furnace crowns by evaporation 
instead of by drawing the water off at the blow-out tap, 
as in experiment No. 2. 
Further, this mode of operation afforded an opportunity 





of feeling the way step by step to the right moment for 
turning on the feed, in the following manner :—The water 
could be brought down to the level of the furnace crowns 
and the fires kept burning briskly for five minutes, an 
then the feed could be turned on. If no injury resulted 
either to furnace crowns or boiler from this treatment, the 
experiment could be repeated with an interval of ten 
minutes between bringing the water down to the level of 
the furnace crowns and turning on the feed ; and if no 
injury then resulted, the experiment could be repeated 
with a still longer interval, say of fifteen minutes, and 
so on. 

Experiment No. 3.—In pospraction for this experiment 
the fires were kept burning all the previous day. At the 
commencement steam was raised to 30 lb., at which pres- 
sure the — valves were adjusted to blow off. At 
1.28 p.m. the blow-out tap was opened full bore, the water 
being 3 in. above the level of the furnace crowns, the pres- 
sure of steam 35 lb. on the inch, and the safety valves 
ae hard. By 1.314 p.m. the water was brought down 
to the level of the furnace crowns, and the blow-out tap 
was shut. The fires were burning briskly, 7 in. thick, 
the dampers full open, and the pressure of steam 36 Ib, 
At 1.363 p.m., five minutes after the water was brought 
down to the level of the furnace crowns, the feed was 
turned on through the left-hand feed valve, fitted with an 
‘“‘ ordinary” dispersion pipe (see Fig. 3), the right-hand 
valve being shut. The temperature of the feed was 
61 deg Fahr., and the rate of injection 5 cubic feet per 
minute. There was, however, no increase of pressure. 
On examining the furnace tubes from the firedoor after 
the experiment, they did not appear to be bulged or 
otherwise injured. 

Experiment No. 3a.—As no injury resulted either to 
furnace crowns or boiler in the last experiment, it was 
Lar ae to repeat it, and this was done the same day, 
with this modification, that the interval between bring- 
ing the water down to the level of the furnace crowns 
and turning on the feed, was extended from five minutes 
to ten minutes. At 1.53 p.m. the blow-out tap was 
opened full bore, the water being 14 in. above the furnace 
crowns, and the pressure of steam 341b. By 1.544 p.m. 
the water was brought down to the level of the furnace 
crowns, and the blow-out tap was shut, the fires bein 
6 in. thick, burning briskly, with dampers full open, an 
steam at a pressure of 36lb. At2.2 p.m., 74 minutes 
after the water was brought down to the level of the 
furnace crowns, the pump was suddenly brought to a 
standstill in consequence of the derangement of one of 
the wheels on the driving shaft. This put the observers 
somewhat ina dilemma. The furnace crowns were bare, 
the fires were burning briskly, and the feed could not be 
injected, while as 74 minutes had mgs since the water 
had been brought down to the level of the furnace crowns, 
it was thought it would be dangerous to stand in front 
of the boiler to draw the fires. Under these circum- 
stances it was thought the most prudent course would be 
to shut down the dampers and lift the safety valves, so 
as to blow off the steam. This was therefore done, and in 
eight minutes the pressure was reduced from 36 lb. to 12 Ib. 
At 2.10 p.m. it was found possible to start the pump 
again, and the feed was turned on, the water in the boiler 
being 3 in. below the level of the furnace crowns, when 
the pressure of steam began at once to fall, and in the 
course of 13 minutes was reduced to zero. Shortly after 
this the pump failed again, and on examination it was 
found that seveial pieces of coal, which had been shot 
into the tank by the torrent of water that ensued on the 
collapse which occurred in experiment No, 2, had choked 
the — valve. This brought the experiment to 
an end. 


Rep-Hor FurNAcE me Experiments, No, 4 AND 
0. 4A, 


Experiment No, 4.—In conducting this experiment it 
was proposed to take up the thread at the point at which 
it had been broken off during the progress of experiment 
No. 3a by the breakdown of the feed pump. At 1.45 p.m. 
the blow-out tap was opened, the water in the boiler 
standing 5 in. above the level of the furnace crowns. By 
1.52 p.m. the water was brought down to the level of the 
furnace crowns, and the blow-out tap was shut, the fires 
being 7 in. thick, the dampers full open, and the draught 
gauge showing a pull in the chimney equal to a column 
of water # in., while the steam pressure was 25 lb. on the 
inch with the safety valves blowing. At 2.2 p.m., ten 
minutes after the water was brought down to the level of 
the furnace crowns, the feed was turned on full bore 
through the left-hand feed valve, fitted with an ‘ordi- 
nary ” dispersion Pipe, the right-hand valve being shut. 
The temperature of the feed was 44 deg. Fahr , and the 
rate of injection 24 cubic feet per minute. There was, 
however, no sudden rise in pressure. On the contrary it 
at once began to fall, and by 2.5 p.m., three minutes after 
the feed was turned on, the pressure was only 19 lb. As 
neither the furnace crowns nor the boiler were injured, 
the water was pumped to about 3 in. above the level of 
the furnace crowns, and the fires again got under way for 
the next experiment. 

It will be observed that the rate of injection was less 
than on prior occasions. This arose from the stroke of 
the pump having been reduced, as some fears were enter- 
tained with regard to the strength of the shatting. 

Experiment No. 4a.—This experiment was made on 
the same day and under the same conditions as No. 4, 
excepting that the interval between bringing the water 
down to the level of the furnace crowns and turning on 
the feed was extended from 10 to 15 minutes. At 2.30 p.m. 
the blow-out tap was opened, the water standing at 
1# in. above the level of the furnace crowns. By 2.33 p.m. 
the water was brought down to the level of the furnace 
crowns, and the blow-out tap was shut, the fires being 
from 7 in. to 8in. thick, the dampers full open, the 
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draught gauge indicating ,% in. of water, and the steam 
pressure being 25 1b. with the safety valves blowing. 
At 2.48 p.m., 15 minutes after the water had been brought 
down to the level of the furnace crowns, the feed was 
turned on full bore through the left-hand feed valve, 
fitted with an ‘‘ ordinary” dispersion pipe, the right-hand 
valve being shut. ‘The temperature of the water was 
44 deg. Fahr., and the rate of injection 2 cubic feet per 
minute, There was, however, no sudden increase of 
pressure on injecting the feed. On the contrary it began 
to fall, and in seven minutes afterwards the pressure 
was only 20 lb, 


Rep-Hor Furnace Crown "meade Nos. 5, 5a, 53, 
AND 5c, 

Experiment No, 5.—In experiments No. 4 and No. 4A, 
the rate of injection of the feed, as then explained, was 
only half what it had been on prior occasions, the stroke 
of the pump having been reduced on account of some 
fears that were entertained with regard to the safety of 
the shafting which drove it. 

In order to meet this, an additional bearing was fixed 
close to the pump crank, so as to reduce the overhang. 
This enabled the original stroke of 12 in. to be resorted 
to again, and brought the rate of discharge up to about 
5 cubic feet per minute, as before, which is nearly equal 
to the evaporation of four Lancashire boilers 7 ft. in dia- 
meter. In other respects experiment No. 5 was made 
under the same conditions as No. 4 and No. 4a. The 
pressure at which the safety valves began to blow was 
25 lb. persquare inch. At 12.8 p.m. the blow-out tap was 
opened full bore, the water standing 6 in. above the level 
of the furnace crowns. By 12.12 p.m. the water was 
brought down to the level of the furnace crowns, and the 
blow-out tap was shut, the fires being 8 in. thick, the 
dampers full open, the draught gauge at the base of the 
chimney indicating #4 in. of water, the steam ome 
ow 27 Ib. on the inch, and both safety valves blowing 

ard, 

Tn prior experiments it had been thought desirable to 
retire from the front of the boiler as soon as the water 
was brought down to the level of the furnace crowns ; but, 
having gained increased confidence in the conduct of the 
experiments, the observers ventured to stand before the 
boiler and give the fires another charge, although the 
furnace crowns were beginning to be laid bare. By this 
means the intensity of the fires was the better maintained 
to the end of the experiment. By 12.22 p.m., or ten 
minutes after the water had been brought down to the 
level of the furnace crowns, it was lowered 2 in., thus 
laying the furnace crowns bare for a width of 16in. At 
this point the feed was turned on full bore through 
the left-hand feed valve, fitted with an “ordinary” 
dispersion pipe, the right-hand valve being shut. The 
temperature of the feed was 47 deg. Fahr., the rate of 
injection 5 cubic feet per minute, and the pressure of 
steam 264 1b., the safety valves blowing hard. There 
was, however, no rise of pressure; on the contrary, it 
began to fall, and by 12.23 p.m., one minute afterwards, 
it was reduced to 254 lb. On looking into the furnaces at 
the close of the experiment, no signs of leakage or strain- 
ing could be seen. 

Experiment No, 5a.—This experiment was made on the 
same day and under the same conditions as No. 5, except- 
ing that the interval between bringing the water down to 
the level of the furnace crowns and turning on the feed 
was extended from 10 minutes to 15 minutes, At 12.45 p.m. 
the blow-out tap was opened full bore, the water stand- 
ing at 3in. above the level of the furnace crowns. By 
12.474 p.m. the water was brought down to the level of 
the furnace crowns, when the blow-out tap was shut, the 
fires being 9 in. thick, the dampers full open, the draught 
gauge at the base of the chimney indicating nearl Te 
of water, the steam pressure beans 28 Ib., “ef oth 
safety valves blowing hard. After the blow-out tap 
was shut, the fires were charged the last thing before 
retiring from the front of the boiler. By 1.2) p.m., or 
15 minutes after the water had been brought down to the 
level of the furnace crowns, it was lowered 2}in., thus laying 
the furnace crowns bare for a width of 19 in. At this 

int the feed was turned on full bore through the left- 

and feed valve, fitted with an Mec orgs dispersion 
pipe, the right-hand valve being shut. The tempera- 
ture of the f was 47 deg. Fahr., the rate of in- 
jection 5} cubic feet per minute, the pressure of steam 
284 lb., and the safety valves blowing hard. There was, 
however, no rise of pressure. On the contrary, it at once 
began to fall, and by 1.4 p.m. was reduced to 27 lb. The 
maximum steam pressure during this trial was 30 lb., at 
which point it remained from 12.56 p.m. to 12.58 p.m. On 
looking into the furnaces after the experiment, no signs of 
straining or distortion were visible. 

(To be continued.) 





Tue Epvcation Copgk AND THE Drcrmat SystEM.— 
It will be remembered that a deputation from the 
Decimal Association last June presen’ a memorial to 
the School Board for London, praying that the metric 
system should be taught in the fifth standard, and that 
decimal fractions should be taught in the fourth standard 
at latest. After due consideration tie Board petitioned 
the Education Department to make the necessary provi- 
sion in the new code, and this was subsequently supported 
by 37 other School Boards. On reference to the code, it 
will be seen that the Education Department has inserted 
the provision desired, the following foot-note having been 
appended to Schedule 1: “The scholars in standards 5, 
6, and 7 should know the principles of the metric system 
and be able to explain the advantages to be gained from 
uniformity in the method of forming multiples and sub- 
multiples of the unit, As a preparation for this it will 
be useful to give in standard 4 elementary lessons on the 
notation of decimal fractions,” 





LAUNCHES AND TRIAL TRIPS. 
On February 13 the steel screw steamer Penpol, built 
and engined by Messrs. Harvey and Co., Limited, of 
Hayle, tu the order of Mr. R. B. Chellew, of Truro, went 


for her trial trip. The vessel is of the following dimen- | N, 


sions: Length, 276 ft.; breadth, 36 ft. 6 in.; depth 
moulded, 20 ft. She has a penn se carrying capacity 
of 3000 tons. Her engines are capab 
horse-power, the cylinders being 214 in., 33in., 56 in., 
with 39in. stroke. Steam is being supplied from two 
boilers each 13 ft. 6 in, mean diameter by 10 ft. long, with 
a working pressure of 160 1b. per square inch. The trial 
was satisfactory. 
The Bergens Mekaniske Verksted, Bergen, Norway, 
launched on Saturday, 14th ult., a steel screw steamer 
named Franklin, intended for the West Indian fruit 
trade. She is of the following dimensions: 174 ft. by 
26 ft. by 13 ft. 8in., and has a deadweight capacity of 
about 770 tons on a draught of 13 ft. mean. Her engines 
are triple-compound with cylinders 14 in., 22} in., and 
37 in. in diameter, and 24 in. stroke. The indicated horse- 
wer is 420. The boiler is 11 ft. 9 in. in diameter and 10 ft. 
ong, working at a pressure of 150 Ib. per square inch. 
The speed will not be less than 10 knots loaded. The 
steamer has been built to the order of Mr. R. F. Olsen, 
Bergen, and is a sister ship to the s.s. Washington built 
last year for the same owner. Her berth will immediately 
be taken up by a steamer somewhat larger and intended 
for the same trade. 








On Tuesday, February 24, Messrs. Edward Withy and 
Co., launched from their yard at Hartlepool, a steel screw 
steamer named Calcutta ee built to the order of 
the Hon. C. Furness, M.P., West Hartlepool. She is 
320 ft. in length, and built throughout of Siemens-Martin 
steel, with a large measurement and deadweight capacity 
and built to the highest class at Lloyd’s. She will be 
fitted with triple-expansion engines by Messrs, T. Richard- 
son and Sons, Hartlepool. 





Messrs. Sir Raylton Dixon and Co. launched from 
their Cleveland dockyard, Middlesbrough, on Tuesday, 
24th ult., a steel screw steamer named the Penbridge, built 
to the order of Messrs. J. Temperley and Co., of New- 
castle and London, for the Temperley Steam Shipping 
Company, Limited. Her dimensions are: Length over 
all, 323 ft. 6 in.; breadth, 41 ft.; depth moulded, 23 ft. 
14 in. with a carrying capacity of about 4300 tons. Her 
machinery will be fitted by Messrs. T. Richardson and 
Sons, Hartlepool, having cylinders 23 in., 38 in., and 
62 in. in diameter by 42 in. stroke. 


Messrs, J. and G. Thomson, Limited, Clydebank, 
launched on Tuesday, February 24, the last of the three 
second-class cruisers they are constructing for the British 
Government. The first and second of these war vessels, 
named respectively the Terpsichore and Thetis, were put 
into the water by. the firm last year, the former in October 
and the latter in December. The third, called the Tri- 
bune, is similar in all respects to the other ships of the 
same class, which were fully described in ENGINEERING, 
vol. 1., page 750. The principal dimensions are: Length, 
300 ft. 9in.; breadth, 43 ft.; and depth to upper deck, 
22 ft. 9 in.; while the ——— is 3400 tons, witha 
mean draught of 164 ft. Speed being of primary import- 
ance in a protected cruiser, the Tribune is to havea s 
of from 18 to 20 knots. The propelling machinery is to 
consist of two sets of vertical inverted triple-expansion 
engines, supplied with steam by five cylindrical steel 
boilers at 155 1b. pressure per square inch. The coal 
oy at the load draught will be 400 tons, enabling the 
vessel to steam at the ordinary cruising speed of 10 knots 
for a distance of 8000 knots without coaling. 


On Wednesday, February 25, Sir W. G. Armstrong, 
Mitchell, and Co. launched from their Elswick shipyard 
the new British cruiser Spartan, of the following dimen- 
sions: Length between perpendiculars, 300 ft. ; extreme 
breadth, 43 ft. 10 in. ; mean draught, 17 ft. 6 in. ; dis- 
placement, 3600 tons. The indicated horse-power is with 
natural draught 5500 and with forced draught 9000. This 
will give aspeed of 18 knots with natural draught, and of 
20 knots with forced draught. With a coal supply of 400 
tons per day the vessel will steam 8000 knots at 10 knots. 
The armament is to be as follows: Two 6-in. breech- 
loading guns, six 4.7-in. quick-firing guns, eight 6-pounder 
R. F. guns, one 3-pounder R. F. gun, four Nordenfelt 
guns, four launching torpedo tubes, two fixed and two 
training on the broadside, and twelve Whitehead tor- 

oes, There isa protective deck with a thickness of 
2 in, on the slopes, and 1 in. on the flats. There is armour 
breastwork to protect the cylinders 5 in. thick. 








On Wednesday, February 25, the Tyne Iron Ship- 
building Company, Limited, Willington Quay-on-Tyne, 
launched a steel screw steamer named Cape Comorin, 
of the following dimensions : Length, 300 ft.; breadth, 
38 ft. 8in.; depth, 23 ft. 2in.; and to class 100 A 1 at 
Lloyd’s, on the partial awning deck rule. The engines, 
supplied by the North-Eastern Marine Engineering Com- 
pany, Limited, are of the triple-expansion type, having 
cylinders 23 in., 38in., and 63 in. by 42 in. stroke, and 
working at a pressure of 150 Ib. 





On Thursday, 26th ult., Messrs. Ramage and Fergu- 
son, Leith, launched a large steel four-masted sailing 
a the Trade Winds, built to the order of Messrs. 
G. N. Gardiner and Co., of Liverpool, for the Calcutta 


and San Francisco trades. Her principal dimensions are : 
Length register, 315 ft.; breadth, 45 ft.; depth moulded, 
27 ft. 3in.; depth of hold, 25 ft ; net register tonnage 
about 2750; and dead weight carrying capacity 4400 tons, 


e of developing 1000 | D 





This is the largest sailing ship that has ever been built 
on the east coast of Scotland. 





The Union Steamshi —— ’s R.M.S. Nubian, 
built and engined by Messrs. C. Mitchell and Co., of 
ewcastle, and favourably known in the Cape and Natal 
mail service, has been refitted, and her engines have 
been converted to the tri-compound system of Messrs, 
ay, Summers, and Co., of Northam, Southampton. The 
following are the particulars of Nubian’s engines as now 
converted: Diameter of cylinders, 28 in., 46 in., and 
74 in., stroke 48 in. ; and she has been fitted with new 
high-pressure boilers, working at 160 1b. to the square 
inch. The Nubian underwent her official trial trip 
in Stokes Bay, on Friday, February 20, when she attained 
a mean speed of 14.03 knots per hour, and indicated 2490 
horse-power. The whole of the steamers employed in the 
Union {Steamship Company’s mail service to and from 
South Africa, have now been supplied with tri-compound 
engines. 


CionMEL Water Works.—A Local Government Board 
inquiry was held on February 3rd at Clonmel, in Ireland, 
with reference to an application from the Corporation for 
a Provisional Order for the purchase of lands and a loan 
of 14,437/. 10s. for the construction of water works. Mr. 
Cotton, C.E., Local Government Board inspector, con- 
ducted the inquiry. The Corporation advertised an open 
competition for the best scheme, acting under the advice 
ofa London assessor ; they finally selectedone prepared by 
Mr. W. H. Radford, C.E., of Nottingham, and engaged 
him to superintend the works. Mr. Radford explained 
the plans and scheme. A public supply is required for 
fire extinction, sewer-flushing, closets, baths, domestic 
use, and trade purposes. he population to be sup- 
plied is 12,000, and the estima quantity required is 
225,000 gallons a day, but much more than this can 
be supplied. The water will be taken from the Glen- 
morgan mountain stream about three miles from the 
town. There is a watershed of 1700 acres on the old 
red sandstone, chiefly moorland and mountain farms. 
There area many constant springs above the intake. The 
water is soft and pure. There will be anample supply of 
water in thestream from day to day in the driest summer, 
and therefore no rmgpiocen isnecessary. The rainfall is 
from 40 in. to 50in. annually. The water will be taken 
from below the surface and roughly screened at the intake 
through filter baskets. There will be a 7-in. supply main 
3680 yardslong from intake to reservoir, with a fall of 
82 ft., and delivery of 506,000 gallons a day. The reser- 
voir and filter beds will be placed together on a hill near 
the town. The filter beds will be 450 yards in area, and 
divided in four parts for convenient cleansing. The ser- 
vice reservoir will be constructed of concrete, and covered 
with concrete arching. The capacity of reservoir will 
be 450,000 gallons, or two days’ supply. At the hydraulic 
gradient it will deliver 38,640 gallons an hour, 24 times 
the average hourly consumption, being only 23,437 gal- 
lons an hour. There will be six miles of 6 in., 5 in., 4in., 
and 3in. iron mains in the town streets, There was 
some opposition from some property owners. 











Batancinc Hicu-Sprep Encines.—At a meeting of 
the Society of Engineers, held at the Town Hall, West- 
minster, on Monday evening, the 2nd March, Mr. W. 
N. Colam, President, in the chair, a paper was read by 
Mr. Arthur Rigg, on ‘‘The Balancing of High-Speed 
Steam Engines.” The author said that this paper formed 
the continuation and completion of one read by him before 
the Society of Engineers onthe 5th April, 1886, entitled 
‘*Obscure Influences of Reciprocation in High-Speed 
Engines.” The earlier paper dealt with the internal 
strains caused by reciprocation, and the means by which 
their incidence on the engine itself could be rendered less 
violent, and the present paper was intended to take note 
of the external effect of these strains, and the modes by 
which their vibratory influence might be counteracted in 
a greater or less degree. The paper commenced with a 
memorandum on the origin and measurement of these 
strains, and this introduction was followed by a description 
of the effect of a balance weight opposite the crank, and the 
different influence of such a balance on horizontal or ver- 
tical engines. Then followed a consideration of the modes 
by which rapidly recurring strains are met and counter. 
balanced by the action of two engines with opposite cranks, 
and the effect of the air buffer in Mr. Willans’engine. This 
part of the paper was illustrated by curves showing the cor- 
respondence between the air compression and inertia dia- 
grams, and the strains absorbed and those transmitted to 
the foundation were duly considered. A comparison was 
made between the effects of a compression of exhaust and 
an independent air buffer, showing how the former 
entailed a permanent loss of useful effect, which in some 
measure aided in producing the economy desired by an 
independent method for bringing these reciprocating 
parts to a state of rest. The final subject touched upon 
related to the balancing of revolving cylinder engines 
where pistons and cylinders alike turned round upon 
their own independent centres, whereby a complete 
dynamic balance was secured so far as reciprocation was 
concerned, but replaced by a series of variations in 
angular velocity which, although influencing the true 
so arrow did not appear outside the engine. The author 
remarked that this system transferred the limiting speed 
of engines from dynamic relationships of their recipro- 
cating parts to considerations of centrifugal force, and 
the best velocity of inlet and efflux of steam through the 
ports and passages and marked a distinct advance ; and 
although the present might be of most immediate in- 
terest, yet it was well to remember systems of balancing 
which possessed features of interest in the past, and to 
pay some attention to those changes which the future 
might have in store, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
in each case after the price; chaos none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. R&ADER Lack, Esq. 

The date of the advertisement of the acceptance of a complete 
—. is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the ptance of a plet cification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


2703. J.H. Dales, Leeds. Regulating the Speed 
of Steam Engines. (8d. 38 Figs.] February 19, 1890.—A 
spring c is stretched between a lug d on the arm e¢ of the governor 
head, and a similar lug f on the ball arm g of the governor, This 
spring is duplicated on the opposite side of the centre line of the 
ball arm g. A shaft A is passed through the ball arm g, and 
secured therein, and the outer ends of the shaft h project through 
holes in the arms e, Slots are provided in the spindle A for the 
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springs c to stretch through. Between the projecting ends of the 
spindle A and lugs j a second set of springs k are stretched, one on 
each outer side of the arms e. These springs are in tension when 
the governor is working, and they counteract against the centri- 
fugal force of the governor arms generally, as distinguished from 
the lever action of the governor arms. The horizontal limbs Z of 
the governor arms are connected to the slider m by flat springs 7. 
(Accepted January 28, 1891). 


4061. G. and J. Weir, Cathcart, Lanark. Safety 
or Relief Valves. [6d. 3 Figs.) March 15, 1890.—The valve 
A is held down on its seat B, by a spindle C connected to it by a 
loosely fitting crosskey D. The spindle C has formed on it a 
convex spherical collar E, which fits and has a slight play ina 
concave spherical bearing surface formed in the lower disc F, 
between which and an upper disc G, the helical spring H is 


2703 


placed. The upper disc G is formed with a concave spherical 
recess which fits on a convex spherical surface J, formed on the 
lower end ofa tubular piece K, screwed into the top of the valve 
box L. The valve spindle C extends up through the piece K, and 
is secured with an ordinary arrangement of locking key M, 
passed through slots in the spindle and in a small screwed-in 
cover N. -(Accepted January 28, 1891). 


5398. L. Czischek, Vienna. Valve Gear. [8¢. 4 Figs.] 
April 9, 1890.—According to this invention two eccentrics are 





used, one being mounted upon the other. Upon the weigh- 
shaft a is keyed one eccentric b, upon which a second loose eccen- 





tric cis mounted. To the opposite sides of this eccentric ¢ are 
pivotted the links d, which are jointed by the bolt ¢ to one end of 
a lever f, the other end of which is keyed upon a shaft g. The 
shaft g is turned by means of another lever h keyed on the shaft, 
and connected by straps k to the sleeve J of the governor. The 
regulation of the exhaust valve is effected from a point m on the 
eccentric strap. The levers n and n! of the valve rest against 
pendulous supports 0, ol when the valves n are opened, and these 
supports, when at rest, bear against adjustable stops p! by their 
Sal) weight assisted by weak springs. (Accepted January 28, 


19,627. C. B. Bosworth, Everett, Mass., U.S.A. 
Automatically Supplying the Feed Water to Steam 
Boilers. [8d. 11 figs.) December %, 1890.—When water in 
the boiler fills the lower tube K, the air valve E is closed; and 
the air forced by the air-pump 6 into the pipe to which it is at- 
tached, acts also upon the diaphragm A, in the air chamber of 
the governor, and compressing the spring of the governor, duly 
closes the throttle valve B of the steam pump. If the water falls 
below the lower tube K, and steam flows into it, then the tube 
expanding under the increased temperature, opens the air valve 





























E by means of the rod L, lever O pivotted on the pipe K, and rod 
M. The air valve E having been opened, the air from the air- 
om flows outward through it, and the oo of the governor 
ing thereby released, draws the steam throttle valve upward, 
admitting steam to the pump and setting it in motion. As the 
pump fills the boiler, and also the lower tube, the latter con- 
tracts, and thereby closes the air valve. By this means the air 
from the air-pump then acts upon the diaphragm of the governor, 
giving motion to the steam pump. (Accepted January 28, 1891). 
21,002. G. Ri Altrincham, Cheshire. Single- 
Ac Engines. [lld. 11 Figs.) December 24, 1890.—This 
invention relates to engines which have a piston which partially 
rotates in its longitudinal movement in the cylinder for the pur- 
pose of admitting and releasing the steam. An engine is shown 
using two cylinders and two pistons, both the cylinders having the 
steam admitted of equal pressure. The pistons 2 are of trunk 
form, with wrist pins, which are connected to the cranks 3 by con- 


site to 
rough 
passages 8, 8 in the cylinder 5 the steam is brought ready to 


necting rods 4. The centres of the cranks are placed op 
-- other, so as to balance the reciprocating motion. 
the 
be delivered into the ports 9, 9 in piston 2. e piston is shown 
in the position for exhausting the steam at the bottom of the 
stroke through the passage 10 in the cylinder. The exhaust steam 
is delivered into the casing 7 from both cylinders, and is collected 
and delivered into the air by the exhaust pipe 11. (Accept 
January 28, 1891). 


ELECTRICAL APPARATUS, 


2659. The Hon. C. A. Parsons, Ly the ny a 
Electric Arc Lamps for Use in Search-Light 
jectors. (8d. 1 Fig.) February 19, 1890.—The object of this 





invention is to secure a nearly uniform action upon the carbon 
and a steady arc notwithstanding elevations or depressions of the 
= through moderate angles. A steel bar A of oblong section 
8 ted in an inclined position upon a portion of the projector 








frame, and feathers a, a! are sunk in the edges of this bar. Upon 
this is slipped a carriage B having four grooved wheels b which 
run upon the feathers. The carriage carries the upper carbon C. 
Tothe upper part of the bar is attached a pulley e!, and a cord e? 
passes over it and is connected at one end with the carriage, and 
at the other end passes under a pulley e attached to the upper 
end of the solenoid core E!, then fixing to a projection from a 
solenoid attachment above the core. The solenoid E is placed 
upon the same portion of the oy go frame as the bar A, but 
with its axis at a greater angle to the vertical line. When the 
core is sucked in it acts rr the cord and raises the upper 
carbon. When the weight of the carbon and carriage overcomes 
bo solenoid pull the upper carbon falls. (Accepted January 28, 
891 


3028. A.C. Reignier, Paris. D o-Electric and 
Electro-Dynamic Machines. (8d. 11 Figs.) February 25, 
1890.—The armature axis A is fixed, the drum being made to 
revolve on ball bearings x at each end of the axis, upon which is 
fixed a magnetic core C. The coiling of the armature consists of 
groups of laminew which are successively laminw ¢ of insulatin; 
material, lamine f of iron, laminew ¢ of copper, then of iron /, 
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of insulating material ¢, again of iron, of copper, of iron, of 
insulating material, and so on repeatedly. The copper laminw ¢ 
are extended and serve as conductors which terminate in collect- 
ing conductors E of iron or steel. Between the groups of the 
coils are iron wedge pieces F secured by bolts cl. a,a@ are the 
junctions and b are the carriers of the brushes, P the driving 
pulley. (Accepted January 28, 1891). 


16,570. H. Groswith, Philadelphia, Pa., U.S.A. 
Electric Motors. [6d. 4 Figs.] October 18, 1890.—The arma- 
ture core I is wound with two sets of coils A and Al. The commu- 
tator plates K, K are of the usual construction, except that the 
commutator — are placed on each side of the machine, and 
each is provided with its own brushes. The field-magnets D have 
two sets of coils d and g, one terminal of each set being connected 
to one brush of its respective commutator and to a common con- 


ductor, and the other terminal of each set of field coils being 
connected to the other corresponding brush and to a contact 
for external connection. The current from the generator 

through the armature coil A to energise it while the other coil 
Al is an induction coil by which the currents induced in the 


ed | armature coil are carried away by a brush, and by means of the 


wire g pass around the cores of the pvp an back to another 
brush, thus assisting in energising the field-magnets. (Accepted 
January 28, 1891). 


GAS ENGINES. 


4823. N. A. Otto, Cologne. Gas and Oil Motor 
Engines. (8d. 9 Figs.) March 27, 1890.—This invention re- 
lates to apparatus for maintaining the discharge valve closed 
during the compressing stroke. The crankshaft of the engine is 
provided with an eccentric a, which is placed at an angle of 90 deg. 























(4823) 








to the engine crank, and from which, by a rod b, an igniting slide z 
is actuated. A double-ended lever d is connected at one end by a 
link ¢ to the slide z, and to the other end of the leveris pivotted a 
rode. According to the position given to this rod it will either 
force open the discharge valve f by bearing against the notched 





eibhiadamereciaear ors 


ato Wein ee Ble oa 


Siok oa a Rn SMR eS 








204 


ENGINEERING. 





[Marcu 6, 1891. 








end of its stem during the forward motion of that end of lever d, 
or it will miss the end of the valve stem, and thus allow the valve 
to remain closed. This shifting of the rod e¢ is effected by the 
ey g, consisting of a hollow vessel closed by a flexible dia- 
phragm h, which is connected by a link to the rode, the cupg 
communicating by a pipe k with the air supply or with the gas pipe. 
The apparatus is made to act by the rarefication produced in the 
cylinder during the suction stroke. (Accepted January 28, 1891). 


5273. N. A. Otto, Cologne. Gas or Oil Motor 
Engines, (8d. 7 Figs.) April 5, 1890.—This invention relates 
to a method of regulating four-stroke cycle motors referred 
to in Specification No. 4823 of 1890. During the out-stroke 
the gas valve w is opened by the rod v of a reciprocating inertia 
governor so as to draw in an explosive charge, the pressure in 
the gas pipe beyond the valve is reduced, and the diaphragm h 

ressed inwards by the atmosphere, whereby the pawl c will 
be drawn out of line with the b, so that on the forward motion 
of the latter during the compression instroke it fails to act upon 
c and consequently leaves the discharge valve closed, so that the 
cylinder charge will be compressed. On the following outstroke 








the explosion of the charge and the expansion of the gases takes 

lace, performing work; meanwhile, the full pressure having 

een restored in the gas supply ive. the diaphragm h will have 
been moved outwards again and will have thereby brought the 
rod c in line with the rod b, so that on the following instroke the 
discharge valve f will be opened so as to allow the combustion 
gases to escape. When, owing to the engine running too fast, 
the gas valve remains closed, so that only air is admitted to the 
cylinder by the valve d, the rod ¢ will not be moved out of line 
with the rod b during the suction stroke by the diaphragm h. 
(Accepted January 28, 1891) 


5275. N.A.Otto, Cologne. Petroleum or Oil Motor 
Engines. (8d. 3 Figs.) April 5, 1890.—The chamber for form- 
ing the combustible mixture of oil vapour and atmospheric air 
is formed as a passage projecting from the end of the cylinder, and 
is divided by a valve a into two compartments b and c, of which 
the latter forms the ignition chamber, and is heated by the com- 
bustion of the cylinder charges, while the compartment b into 
which the oil spray is introduced has a wall in common with c, so 
that the heat of the latter is conveyed directly to the former, 
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whereby both the inner and the outer surfaces of the compart- 
mente serve for vaporising the oil. The oil spraying nozzle d is 
supplied with oil througha valve ¢, and is situated at a restricted 
part of the chamber b. The air currents first convert the oil into 
spray, and then bring it in contact with the hot partition wall w 
before passing through the valve @ into the hot combustion 
chamber c, where the remainder of the oil is vaporised, and 
whence the explosive mixture passes into the cylinder. (Accepted 
January 28, 1891). 


GUNS, &c. 


4522. R. Mo Blackheath, Kent. Magazines 
for Rifles. [8d. 6 Figs.) March 22, 1890.—The magazine A 
occupies a central vertical slot of the action frame behind the 
breech, and the cartridges in it are pressed upwards by a spring 
within reach of the sliding bolt by which the uppermost cartridge 
is pushed into the breech. The magazine is provided with a 
hinged partition F, capable of a little side movement, to separate 
the two columns of cartridges. The upper edge of one side of the 





magazine has alip a5 to hold down the cartridges on that side as 
long as they are pressed towards that side by the partition, which 
is itself pressed towards them by the cartridges of the other 
column. But when those cartridges last mentioned are all dis- 
charged from their side of the magazine, the partition being thus 
left free to move a little aside, the cartridges of the second 
column are pushed up within reach of the front of the bolt, by 
which they in their turn are charged into the breech of the arm. 
(Accepted January 28, 1891). 


4829. A. Noble and C. H. Murray, Newcastle-on- 
e. Wrers Barr (8d. 12 Figs.} March 27, 1890.— 

The side A B of the body of the disconnecting valve is fixed to the 
recoil press. By passage E F, pressure water is admitted to the 
recoil press to run the gun out and is drawn off to allow it to run 
in. This passage is cut off from the supply and exhaust pipe G H, 
by the non-return valve J kept clo: during the recoil, but 
opened when the gun is to be run in without firing. The valve 
J is kept shut from the inside of the recoil press by the springs 










K and L, which pull it on to its seat by the crossheads M and N, 
and the levers O. P isthe hydraulic ram by which the valve J 
is forced open when the recoil press is to be exhausted, and acts 


Fig. 9,2 








on the crosshead M so as to move the levers O against the actions 
of the springs K and L, to pull off the valve from its seat. (Accepted 
January 28, 1891). 

MISCELLANEOUS. 

2274. C. Wicksteed, Kettering, Northampton- 
shire. Internal Roller Tube Cutters. [6d. 2 Figs.) 
February 12, 1890.—The body of the tool A is turned by the 
handle B. A screw-threaded nut C is secured to A by screws D 
so that it can freely turn thereon and is provided with a series of 
balls E. Screwing into the nut C, but freely held in the body A, 
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is the mandrel F, the operating end F1 of which is tapered. The 
working faces G of the tapered portion F1 of the bolt F are 
flattened and dovetailed, and upon these slide the roller boxes H 
which are provided with undercut recesses so as to engage with 
the dovetailed faces G. The washers K bear against the end of 
the tube when the tool isin use. With this tool the cutters can 
be retracted as well as forced out by the mandrel. (Accepted 
January 21, 1891). 


2384. W. de la Touche, Paris. Hot-Air es. 
(8d. 4 Figs.] February 13, 1890.—Inthis engine the air is heated 
directly by vaporised petroleum. A reservoir placed around the 
air pump C above the engine — F, contains petroleum for 
supplying an injecting oe 4 . A, Al are air suction valves, 
and B, Blair force valves. The air forced in is conveyed through 
the collecting pipe D into the reservoir R. The air recuperating 
apparatus R hasa balanced valve i; it receives compressed air 
from a agg 7 Ege maa by the lever e before the engine is set 
in motion, whilst afterwards it is fed by a pump / actuated by the 
engine shaft P11 through an eccentric and rod m. The spring 
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lever 2 bears upon the valve piston J of the balancing device. 
The air is intrcduced into the cylinder through valves S and Sl in 
communication with the apparatus R, and the products of com- 
bustion escape through valves P and P!, and a pipe Q. The 
alternate introduction of air and petroleum is effected by a rod 
H having a click, which rod is actuated by a link motion y and 
guided atc and cl, This rod actuates at the same time the 
air admission valves S, Sl, and the petroleum admission slides 
T,T!. The outlet valves P, P!, are also actuated by the rod H. 
(Accepted January 21, 1891). 


15,755. C. E. A. Ratteau, Saint Etienne, France. 
Fans or Blowers and Centrifugal Pumps. (8d. 8 








Figs.) October 4, 1890.—The fan wheel is constructed of a 
A, the surface of which forms the arc of a circle provided wit! 
a boss B whereby it is mounted upon the shaft C. On the body 





A are fixed vanes D, D of special form. Each vane D has four 
edges ; one of these edges is fixed upon the body A of the 
wheel; another is a geneatrix of an imaginary cylinder; a 
third in the rotary movement moves in close proximity to a 

rt E of the casing forming a continuation of the trumpet-mouth 
t j; finally the fourth edge is situated in the inlet opening 
F, The fluid enters at one edge of each vane D and is ejected at 
another, the fluid being guided between the body A of the wheel 
and the part E of the casing, the meridian curve of which is calcu- 
lated so that the relative speed of the fluid between the vanes D 
remains nearly oonstant. (Accepted January 21, 1891). 


2889. H. Fletcher, London, and T.C. McFarlane, 
Newcastle-on-Tyne. Rivet- Machines. [8d. 
7 Figs.) February 22, 1890.—This invention relates to rotary 
rivet-making machines in which the dies 6 are arranged radially 
in a drum, each die 6 being fitted with a sliding stopper 7, forming 
the bottom of the die. A reciprocating rod 8 carrying a finger 9 
intermittently rotates the drum to bring each die 6 in turn 
between a heading tool 10 and an anvil 11. 12 and 13 are shoots 




















down which blanks cut from a rod 15 fall in regular succession 
into the dies 6. A pusher 16 forces each stopper from the inner 
to the outer end of its die and thereby ejects the finished rivet 
from the die into ashoot 17. Each stopper is in turn moved from 
the outer end to the inner end of the die by a special pusher 23 
after the headed rivet has been ejected. Eash stopper 7 is formed 
with a groove 7a at one side to receive a flat spring 7b whereby it 
is prevented from accidentally falling out of its die. (Accepted 
January 28, 1891). 

20,330. 8S, Fox, Leeds. Manufacture of Metallic 
Articles of Channelled or Trough-like Sections, 
(6d. 3 Figs.) December 12, 1890.—A plate of mild steel having 
been cut to the required size, is heated preparatory to being 
rolled. Whilst the plate is hot it is placed with one of its ends 


Fig.!. 





upon the highest part of the roll b (the roll a having been pre- 
viously raised by means of the wheels d and worms and wheels ¢ 
and el), then the roll a is lowered on to the plate. The rolls are 
then started, motion being communicated to them by the shafts 
c,cl, (Accepted January 21, 1890). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








THE GERMAN Matt Srrvice.—An agreement for the 
establishment of sea post-offices on the steamship lines 
between New York, Bremen, and Hamburg has been for- 
warded from Washington for the approval of the German 
Government. 





THE Tynk.—The revenue of the Tyne Improvement 
Commissioners last year from all sources was 305,632. 
9s. 5d., showing an increase of 12,017/. 11s. over the 
corresponding revenue for 1889. The gross expenditure 
of the commissioners last year for interest on bonds, 
maintenance of works, management, &c., was 262,966/. 
10s. 9d. The expenditure on capital account during the 
year amounted to 56,248/. 4s. 6d., the principal item bein 
dredging, 7236/. 18s. ; North Pier works 12,029/. 1s. ; an 
South Pier works 12,870/. 5s. 1d. Thesurpluson revenue 
account, 42,665/. 18s, 8d., was — in the reduction of 
the outlay on capital account, which was reduced accord- 
ingly to 13,582/. 5s. 10d. The bonded debt of the com- 
missioners stood at the close of 1890 at 4,193,8791. 3s. 9d. 

e borrowing powers of the commissioners s at the 
same date at 4,312,0002. The shipments of coal and coke 
from the Tyne last year were the largest ever made in one 
year, having amounted to 10,729,199 tons, as compared 
with 10,529,401 tons in 1889. e number of vessels 
which cleared from the Tyne in 1890 was 14,001, as com- 
pee with 13,969 in 1889. The quantity of material 

redged by the commissioners last year was 1,705,495 tons, 
the average cost of a being 4.79d. per ton. The 
average size of the vessels entering and clearing the Tyne 
last year was 4674 tons, as compared with 460 tons in 
1889. The average interest paid on the bonds of the 
commissioners is 4 per cent. per annum, savings to the 
amount of 37,000/. per annum having been effected by 
successive interest reductions. 
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STATIONARY ENGINE PRACTICE IN. 
AMERIOA.—-No. V. 
By James B. Stanwoop. 
THrorriine EnGINEs. 
Tue throttling engine is the drudge among steam 


| In sizes up to about 50 rated horse-power these 


engines are usually self-contained, the stroke then 

lis shorter than when the out-board bearing is 

separate. The Table in the next column gives a 
good idea of standard sizes in American practice. 
The horse-power rated at the slowest speeds, as 


engines, it is literally the ‘“hewer of wood,” and | given by the Table, is based upon a mean effective 


the ‘‘carrier of water ;” wherever cheap power of | 
an ordinary kind is needed, there it is found per- | 
forming work from 1 to 1000 horse- -power. 
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ressure of about 25 lb.; boiler pressure, 60 lb. to 
Olb. In general practice, and in sawmill practice 
\in particular, it is not uncommon to operate at 
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TABLE II.—Proportions or THrorriine Enarnes (‘‘ Srpz-Hitcu ” Crank). 
3 ; ~ = 
Cylinder. Crankpin. |Crosshead Pin.| Shaft Journal. Fk £ | Steam Port. Sele sf Bandwheel. 
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higher revolutions and boiler pressure. A 12-in. 
by 20-in. engine in a sawmill, speeded at 200 revolu- 
tions, with 90 lb. boiler pressure, indicating 90 
horse-power, is not uncommon ; the piston speed 
being 666 ft. per minute, and mean effective pres- 
sure 40 1b. Diagrams with a mean effective pres- 
sure of 50 1b. can now and then be taken when 
heavily loaded. 


TaBLe I. 

Self-contained Engines with Indepen- Rated Horse- 
Engines. dent Out-board Bearing. Power. 
i. in. in. 

7 by 10 Z by 12 10 
8 ,, 10 » 12 15 
9,, 12 9 oa 20 
10 ,, 12 10 ,, 16 25 
10 ;, 14 r 30 
11 ,, 14 hi 35 
12 5, 16 12 ;, 20 40 
14 ,, 18 14 ,, 20 50 

16 ,, 24 75 

18 24 100 


In rolling mills and sawmills, economy in the 
use of fuel is no object, .while sufficient power 
and continuous motion are imperative. Strong 
throttling engines, with ample wearing surfaces, 
large flywheels running at high speeds, satisfy these 
conditions because of their simplicity in construc- 
tion and operation. BEngines for this duty, with 
cylinders as large as 28 in. or 30 in. in diameter, 
are operated at piston speed of over 700 ft. per 
minute. The slide valve for this type of engine is 
constructed with baiancing plates to relieve the 
strain on the eccentric, and to make handling of the 
engine easy. 

Table II. gives good proportions for ordinary 
throttling engine practice. From this Table it 
will be seen that the steam ports are about 8 per 
cent. the area of the piston, in some designs they are 
10 per cent. The steam pipes and governor one- 
fourth of piston diameter, and exhaust pipes one- 
third of piston diameter. The weight of the band- 
wheels, made heavy enough for flywheels, is such 
as to give engines fair steadiness at the lowest 
speed at which they ordinarily are run. If 333 ft. 
be considered the slowest piston speed, then the 
weight of bandwheel W in pounds is represented 
very well by the formula 


ds 
W=350,000 — DTR? 
R=revolutions per minute. 
D=diameter band wheel in feet. 
d=diameter piston in inches. 
s=stroke of piston in inches. 


This amounts to about 33 lb. per rated horse- 
power. 

Ordinarily this type of engine weighs about 
126 lb., and sells for 10 dols. or 12 dols. per rated 
horse-power. Economically considered, when valve 
and piston are tight, cut-off taking place at # 
stroke, the load sufficient to develop a mean effec- 
tive pressure of 30 lb. to 35 lb., piston speed about 
450 ft. per minute, clearance and cushion well 
related, these engines have developed a_horse- 
power with a consumption of 33 lb. of steam per 
hour. With light loads, slow speed, and poor con- 
struction, this can be increased 100 per cent. In 
practice 40 lb. of steam per hour per horse-power 
is not uncommon. 

The manufacturer of these engines seldom makes 
the governors; he purchases them. There are 
five popular types in the market, which are all sold 
pri one agent at the same price per size to 
consumers. Purchasers who take more than a 
given number annually are allowed a rebate at the 
end of the season. Figs. 86 to 93, on the present 
and next page, show the construction of these 
governors ; they are made in sizes to suit steam 
pipes from } in. to 10 in. in diameter ; that shown 
by Fig. 92 is made for — up to 5 in. in dia- 
meter only. There are about twenty sizes in an 
entireseries. Allcanbefitted with safety stops, which 
close the valve if the governor belt breaks ; all as 
shown by Fig. 92 can be arranged with a sawyer’s 
lever, by which the flow of steam can be increased 
if necessary, the governor being temporarily cut 
out. These instruments are manufactured in large 
quantities, with all parts interchangeable ; the parts 
can be obtained singly at all times. 

It will be seen by Table II. that for each different 
stroke there are two diameters of cylinder, except 
in the last two instances. This fact is worthy of 
attention ; it means that one portion of the engine, 
which we will call the ‘‘ running gear,” consisting 
of shaft, crank, bedplate, guides, crosshead, and 








valve operating mechanism, is employed for two 
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sizes. If details are made strong enough for the 
larger cylinder, they are strong enough for the 
smaller ; the extra material, used with latter, costs 
less than the labour necessary to produce a greater 
variety of parts. Thisconstitutes one of the factors 
of economical construction, for the fewer the 
number of different details in a series, the cheaper 
each detail can be produced. This peculiarity is 
common to American practice generally, so that to- 
day there are few shops which do not aim to con- 
struct at least two sizes from one set of patterns. 
In throttling engine practice the variable details 
are the cylinder, flywheel, slide valves, governor 
and steam connections for each pair of engines. (See 
Table II. on preceding page). 

Figs. 3 med 4on page 1 ante, and Figs. 5 and 7, 
on page 2, are bedplates taken from self-contained 
throttling engines, Figs. 8, 9, and 10, on page 1, 
and Figs. 15, 16, and 17, on page 2, are bed- 
plates used where out-board bearings are sepa- 
rate and strokes are long. In the first three, the 
steam chests are located at side of cylinder, in the 
last case the steam chest is on top of cylinder, the 
valve motion carried over by means of a rocking 
shaft ; this is an old arrangement. 


TYPE-WRITING MACHINES. 

Tuer use of type-writing machines—so general in 
the United States—and now being largely extended 
in this country, has encouraged a great number of 
inventors to scheme and protect. by very numerous 
patents, combinations of more or less ingenuity and 
merit. Until lately there were in the market only 
three machines of undoubted and general value— 
the Remington, the Hammond, and the Caligraph ; 
more recently a fourth appeared, known as the 
Barlock, and at the present time it would seem as 
if English inventors were preparing to compete with 
American constructors in this highly profitable 
field of industry. We recently illustrated and 
described a very beautifully worked out machine, 
the invention of no less celebrated a mechanician 
than Mr. Maskelyne; a type-writer possessing 
many points of merit is now before the public under 
the name of the ‘‘ English Machine,” and we hear 
of yet another soon coming forward for which great 
things are claimed, amongst others the ability to 
vary the spacing between letters of different widths, 
while the Gardner type-writer is a very ingeniousand 
cheap machine. During many years the Remington 
was the only type-writing machine in the market, 
and for anything we know to the contrary, it may 
be, to-day, the most largely used, but the introduc- 
tion of the Hammond, and afterwards of the Cali- 
graph, must have proved an interference with the 
practical monopoly it had enjoyed. The three 
machines we have just named may be regarded as 
the leading types of all the different varieties that 
have been invented. The leading characteristics 
of these three types may be summarised somewhat 
as follows: The Remington is a machine in which 
the depression of a key, inscribed with a character, 
throws up a lever carrying at its outer end a type 
of a similar character against the paper surface pre- 
sented to it, the paper being then shifted forward 
through the space of one letter in order that 
another character may be impressed in the right 
place. The paper is mounted between gripping 
rollers on a travelling carriage, which is caused to 
move forward from right to left, by means of an 
escapement actuated by each depression of a key, or 
by the spacing lever at the end of every word. There 
are twice as many characters as there are keys, two 
types being mounted on the end of each type bar; 
the normal position of the carriage is such that the 
depression of a key produces a lower case letter on 
the paper, and when it is desired to print a capital 
letter or some special sign, the depression of a sup- 
plementary key shifts the carriage forward so as to 
bring the paper immediately »ver that part of the 
type bar to which the character in question is 
attached. The various type levers are arranged 
around a circular frame forming a part of the body 
of the machine below the carriage or platen, and 
the connection between them and the keys is 
effected by means of light levers and connecting- 
rods. Inthe Hammond machine the number of 
keys is still further reduced by making one do duty 
for three characters. In this machine the types 
are cast around the relatively wide rims of two 
light segments mounted on vertical spindles and 
free to vibrate in front of the paper. The depres- 
sion of each key gives a greater or less range of 
vibration to one of the two segments, bringing the 
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letter corresponding to the key struck immediately | one-third of the time. Moreover, if one key 
opposite its proper place upon the paper, and then | breaks down, three characters are thrown out of 
releasing a spring hammer at the back which forces | use instead of one only as in the other case. Of 
the paper against the character.. The right-hand | course perfect workmanship is assumed, for this is 
half of the keyboard corresponds with one of the | the first necessity of all efficient writing machines. 
type segments, and the left-hand half with the| In order to obtain a general expression of opinion 
other. The characters being cast in three rows,;on the various features of an ideal type-writer, 
upon the segment, all that is necessary to bring| Mr. Yost, who claims to have produced the Cali- 
either row into the proper line, is to lift the seg-| graph, the Remington, and more recently, a third 
ments through a certain distance, which is done by | machine to which we shall presently refer, circu- 
means of special keys. It is obvious that by this| lated among more than 5000 operators in the 
arrangement the writing must remain in perfect | United States and in Canada, a list of questions, 
alignment so long as the instrument continues in| the answers to which it was expected would eluci- 
proper order. This machine, like the Remington, | date some interesting and valuable information. 
possesses the feature for which so much advantage The first question of importance was as follows: 
is claimed—a limited number of keys compared ‘‘Should a machine have one set of letters with 
with the number of signs that can be produced. It a shift key, or two sets arranged identically, so 
should also be mentioned that the Hammond is quite that in learning one you know the other?” Of the 
remarkable for the small number of parts. replies, 57 per cent. were in favour of the double 
The Caligraph resembles the Remington in the keyboard, 39 per cent. were in favour of the shift- 
arrangement of long type levers placed around a_ ing key, and 4 per cent. were indifferent. As key- 
circular frame and striking upwards on the paper, boards of the Remington type are more largely in 
but it is typical of a distinct class of machines in | use than any other, the preponderance of opinion 
the arrangement of its keyboard, a separate key thus expressed is significant. What seemed espe- 
being provided for each character produced. As cially desirable was a keyboard where the capital 
at least seventy characters are necessary for useful | letters are banked in rows above the smaller ones 
work, it follows that there must be a very large and in exactly similar positions, so that when one 
addition to the working parts of the machine, and set is learnt, the other set is acquired at the same 
that it requires more time and patience to become | time ; this arrangement was, in fact, adopted by 
a successful operator ; these two alleged faults in | the inventor of the Barlock, and also in the latest 











this class of machine are strongly urged by the 
advocates of what may be called the simplex key- 
board. Speaking from a considerable experience, 
we are of opinion that the advantages of the simplex 
keyboard are far more apparent than real, and 
that it is less trouble to learn thoroughly seventy 
or eighty separate keys than the intermittent 
manipulation of two or three special ones which 
are required only occasionally. A little considera- 
tion will also serve to show that there is a fallacy 
in the claim for simplicity and fewness of parts. 
If one set of levers is made to do duty for three 
characters, it is possible that the moving parts may 
be onlyTone-third of those in a machine of the 
Caligraph type ; but, on the other hand, each set 
of levers is called upon to do a threefold duty, and 
may therefore be reasonably expected only to last 


production of Mr. Yost. As regards the ques- 
tion, ‘‘ Shall it be a type bar or wheel machine? 

no less than 79 per cent. were in favour of the 
former arrangement, while only 13 declared for the 
type wheel, the reason alleged for this small 
minority being the ease which complete sets of type 
can be changed. But the answer to this claim, 
that if one type on a wheel becomes broken the 
whole segment is rendered useless, has something 
in its favour. , 

‘* Shall it manifold, and if so how many copies 
shall it be capable of producing?” To this question 
30 per cent. desired as many copies as possible; 23 

r cent. wanted at least four copies; 33 per cent. 
declared for twelve copies; while 4 per cent. were 
of the opinion that the machine should not be called 
upon to manifold at all. We rather share the opinion 
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of this small minority and think that it is better 
when several copies are required, to make use of one 
of the many reproducing devices which are now 
found in every office. Probably the Hammond 
machine can be used for manifolding with less 
danger than any other class, while the stout make 
of the Remington enables it to withstand fairly 
well the hard usage involved in this class of work. 
Type-writers are of necessity, however, very deli- 
cate machines, and in our opinion should not be 
exposed in regular use to any greater strain than 
that involved in producing ordinary work. 

As to the question of weight, the average of the 
replies received, fixed as a minimum 12 1b., and as 
a maximum 20 lb., the mean weight being, how- 
ever, 15 1b. This latter figure, we think, may be 
regarded as a desirable one, that cannot be much 
reduced unless by the employment of aluminium 
for the frame an. other castings. Fifteen pounds 
is not too great a weight to interfere in the porta- 
bility of a machine, while it allows sufficient margin 
for all the numerous parts to be made of sutflicient 
strength. An important question asked was, 
‘* Shall the machine have a ribbon, or shall it ink 
automatically and print direct from the type ?” 
There was no possible doubt as to the opinion on 
this point, no less than 63 per cent. deciding in 
favour of the former arrangement, while only 
29 per cent. preferred the inking ribbon. This 
preponderance of opinion is all the more remark- 
able, since at the time when the inquiries were 
made, there was no successful machine in the 
market printing direct from an inked pad. The 
opinions expressed must therefore have been sug- 
gested by a consciousness of the inconveniences of 
the ribbon, rather than from any knowledge of an 
efficient direct printing method. ‘‘ How shall per- 
fect alignment be secured? By adjustment at the 
shoulder of the type bar, or at the point of print- 
ing?’ Despite the very large number of type bar 
machine operators who answered this question, 
only 10 per cent. advocated the means of align- 
ment common to that class of machine ; 48 de- 
clared for alignment at the point of printing, and 
42 per cent. were indifferent. In type-wheel 
machines, of which the Hammond is the chief, per- 
fect alignment is certain, so long as the instrument 
will work at all. The Barlock overcomes the draw- 
back of a long flexible type bar, by locking it close 
to the type before the character is printed ; but 
with this exception’ and that of the new Yost 
machine, this class of type-writers has to depend 
upon excellent workmanship, careful usage, and 
occasional adjustment, to keep the alignment per- 
fect. That this is considered a matter of first im- 
portance is evident by the fact that 91 per cent. of 
the replies to this question emphatically declared 
that nothing short of perfect alignment was admis- 
sible. As regards the position of the space key, 62 
per cent. were in favour of having it in front and 
26 per cent. of having it at the sides ; possibly this 
expression of opinion represents roughly the pro- 
portion of operators of the Remington and the 
Caligraph machines. 

Concerning two points on which undue stress is 
laid—variable spacing, and having the writing always 
in sight—the majority of opinion was against these 
otherwise desirable details, anless that they could 
be arrived at without complication. For our own 
part we consider that variable spacing is a matter 
of very small importance. The eye has already 
become accustomed to thecrowded ‘‘m’s” and ‘‘ w’s” 
of type-written copy; it has become the fashion 
even to use special founts of types to imitate such 
work in the printing press, with imperfect spacing. 
Moreover the unsightly appearance, if it is un- 
sightly, would very probably exist with a variable 
spacing machine, for if the operator, who is always 
liable to error, should print by mistake an ‘in ” 
ora ‘‘w” in place of an ‘‘i” oran “1,” or vice 
versd, the gaps left, or the additional crowding, 
would, after correction, render the work more un- 
sightly than the invariable spacing to which we are 
so rapidly becoming accustomed. So with the 
writing being always in sight ; any expert operator 
becomes thoroughly accustomed to work without 
seeing the letters being absolutely produced, while 
it is always so easy to lift the carriage and glance 
at two or three lines, so that the advantage would be 
dearly purchased at the expense of any complica- 
tion or of any drawback to the completeness and 
efficiency of the machine. 

_Summarising the mass of answers received to the 
circulars we have referred to, it would seem that an 
ideal type-writer should be simple, durable, small, 





light, quiet, easily kept, easily learned and easily 
operated ; writing capitals and small letters, with- 
out shift keys, but with a compact well-arranged 
keyboard ; made on the type bar principle, inked 
by a pad, printing direct, aligning at the printing 
point, capable of a high speed, with a single scale 
and pointer, and spacing with the thumb ; it should 
also not differ too far from other machines in the 
market as to render its manipulation diflicult of 
acquirement. The Yost machine is the third effort 
of the inventor, or improver, of the Remington 
and the Caligraph ; it has been schemed with the 
object of filling as far as possible the wide range of 
requirements we have just enumerated. We shall 
take an early opportunity of illustrating and de- 
scribing this machine which is a very beautiful 
piece of mechanism, and we shall endeavour to 
show how far it has achieved its purpose and what 
are the imperfections in it which have yet to be 
overcome. 


THE COMPRESSED AIR SYSTEM OF 
PARIS. 

NEARLY two years ago (see ENGINEERING, vol. 
xlvii., pages 163, 638, 685, and 715) we published a 
somewhat exhaustive account of the very extensive 
installation successfully at work in Paris, in which 
air compressed at a central station, is delivered 
through a long and complex system of mains, to the 
establishments of power users where it is utilised in 
motors of different sizes, ranging from one quarter 
of a horse-power to 150 horse-power, the available 
remaining energy at the point of delivery being 
sufficient to secure a marked degree of economy as 
compared with separate power installations, besides 
presenting many distinct advantages, such as facility 
of application, absence of trouble, ventilation, a 
supply of cold air, &c. Both at that time and since, 
the opponents to the system which had been so 
successfully worked out by Mr. Popp, denied the 
truth of the results claimed, and foretold an early 
and certain disaster to the industry. So far from 
these forebodings having been fulfilled, the demand 
for compressed air as a motive power is constantly 
increasing in Paris; the company, according to its 
official reports, is financially prosperous, and it 
seems difficult to understand how it should con- 
tinue as an actively going concern, unless it at all 
events paid its way. The central station of St. 
Fargeau, originally started on modest lines, for 
maintaining a uniform time by pneumatic pres- 
sure throughout Paris, has grown rapidly to 
very large proportions, though it has never been 
able to supply the demand made on it for power ; 
and at the present time a second and still larger 
station is being constructed in another part of 
Paris. We confess that we do not understand why 
such large sums of money should continue to be 
spent if the enterprise is not commercially a sound 
one, nor how men of such eminence in the scientific 
world as Professor Riedler should, without hesita- 
tion, risk their reputation on the correctness of the 
system, if it were the idle dream of an enthusiast, 
as many persons—chiefly those interested in electric 
transmission—have declared it to be. 

In our previous articles upon this subject we 
limited ourselves strictly to recording statements 
made to us by Mr. Popp and his engineers ; so 
far as we know, none of those statements, 
remarkable as many of them were, have ever been 
disproved ; on the other hand, they were, to a 
large extent, distinctly confirmed by Professor 
Kennedy, who made an exhaustive examination 
of the subject in 1889, and embodied the results 
of his inquiry in a paper read by him before the 
British Association, the same year. Following a 
similar course, in describing the developments 
that have taken place during the last two years, 
we shall confine ourselves entirely to the details 
of a report recently made on the subject by 
Professor Riedler. As soon as it became evident 
that a very largely increased installation was 
necessary, it was determined that the new 
central station should be as free as possible from 
the defects of the first one. These defects, which 
were the natural results of the somewhat hasty deve- 
lopment of an experimental system, were of several 
kinds. In the first place so large a growth had not 
been contemplated, and the extensions were made 
more or less piecemeal, instead of being on a 
regular plan; the location of the central station 
itself was very unfavourable, both as regards the 
facilities for obtaining coal and other supplies ; 
the cost of water was excessive, and the amount 
available, inadequate. This evil was partly 











remedied by elaborate arrangements for cooling 
the injection water so that it could be re- 
peatedly used, a device costly and ineffective, 
aud resulting in extravagant working, to say 
nothing of the high charges made by the Paris 
company for supplying water. To these drawbacks 
had to be added others of an even more serious 
character. The engines first laid down were not 
economical, and the compress« rs employed gave but 
a very inferior result; with cach extension of the 
plant, the , clliciency of both engines and com- 
pressors was increased, the most satisfactory; we 
believe, having been those supplied by the Société 
Cockerill, and one of which was exhibited at the 
Paris Exhibition in 1889. Still it was clearly 
recognised that much better results were possible, 
results which Professor Riedler claims have been 
attained and which will be embodied in the new 
installation now in progress. This central station 
is located on the left bank of the Seine, close to the 
fortifications, opposite Vincennes and not far from 
the terminal stations of the Orleans and the Paris, 
Lyons, and Mediterranean Railways; the plan, 
Fig. 1 (see next page), shows the position. The 
works are separated from the river by the quay, 
over which a bridge will be constructed for the 
transfer of coal from the landing stages belonging 
to the company, into the works ; as will be readily 
seen from the plan, it would be quite easy to run 
junction lines to the two adjacent railways, but 
with all the advantages given by water carriage, 
it was considered unnecessary to incur the expense. 
The river also affords a constant and unlimited 
water supply, so that none of the difficulties exist- 
ing at St. Fargeau Station in imperfect condensa- 
tion and cooling, will be met with. 

The new installation, called the Central Station 
of the Quai de la Gare, is laid out on a very large 
scale, the total generating energy provided for, 
being no less than 24,000 horse-power ; of this 
it is intended that 8000 horse-power will be in 
operation this year, and an extension of 10,000 
horse-power in 1892; the power now in course of 
completion comprises four engines of 2000 horse- 
power each. Four batteries of boilers will provide 
steam for these engines. Figs. 2, 3, and 4 show 
the first section of the installation now in pro- 
gress; the four groups of engines (three-cylinder 
condensing) are shown at 1, 2, 3, and 4; the four 
groups of boilers ranged behind them-at F, F ; the 
feed-water heaters belonging to each group at V V. 
The end of the building abuts against the Seine, 
and the position of the water conduits for inlet and 
discharge, are indicated at C and A respectively. 
The installation, when completed, will include 
very extensive arrangements for transporting and 
storing coal, and the interior of the boiler-houses will 
be furnished with an overhead system of rails and 
carriers for handling the coal automatically, as far 
as possible. All the principal mains and steam 
pipes are made in duplicate, not only for greater 
security, but in order that each set of engines and 
boilers may be connected interchangeably without 
delay. The Seine supplies an ample quantity of 
water, but not in a condition either for feeding 
the boilers, for condensation, or for the air com- 
pressors. Special provisions have therefore to be 
made to filter the water efticiently before it is used. 
For this purpose the water is led to a group of four 
filters (see Tt. Fig. 4); from them it passes into 
the tanks J J, andis pumped into the heaters. The 
filters can be rapidly and automatically cleaned by 
reversing the flow of water through them. Figs. 5 
and 6 show the general form of the type of engine 
adopted, as well as the engine-house, some of the 
mains, &c. They are vertical triple-expansion en- 
gines, and are being constructed by MM. Schneider 
et Cie, of Creusét, with a guarantee of coal con- 
sumption not to exceed 1.54 lb. per horse-power 
per hour, with a penalty of 2000 francs for every 
100 grammes in excess of this limit. It is evident 
that with this restricted fuel consumption, a large 
margin for economy will exist at the new works, 
as compared with the St. Fargeau Station, where 
the best engines cannot show anything like this 
result, while some of the earlier ones are distinctly 
extravagant, and the whole installation is handi- 
capped with imperfect means of condensation. 
Moreover, according to Professor Riedler, the con- 
sumption of steam by the new Schneider engines 
will be only 5.3 kilos. per horse-power and per 
hour as compared with some of the large engines 
requiring 9 kilos., and the Cockerill engines using 
8 kilos. per hour, not to speak of the older 
motors that are very extravagant in the use of 
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steam. The St. Fargeau Station is worked 
under a further disadvantage. The constantly 
increasing demand from subscribers, taxes the 
resources of the station to their fullest extent, so 
that practically there is no reserve power. In the 
new installation the work will be equally constant, 
but care will be taken always to have a sufficient 
reserve. Electric lighting will form a considerable 
part of the duty to be done from this station, and 
in all cases it is intended to work with accumulators, 
so that the resistance to be overcome by the 
engines, so far as this part of the duty is concerned, 
will be well known and uniform. The engineers 
of the Compressed Air Company of Paris have 
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| one set of engines; as will be seen each cylinder is |The relative positions of the engine and _boiler- 
on 4 separate frame connected by girders; imme- | houses are indicated in Figs. 2 to 5, where F shows 
diately above the cylinders are the two low and the | the end of one group of boilers ; the air supply for 
one high-pressure air cylinders b', m!, and h!| the compressors is led from the central raised por- 
respectively. The former deliver the air compressed | tion S of the roof. 

to the first’ stage into the receiver T' (see Fig. 5),| Professor Riedler’s first experiments in improving 
whence it passes into the third compression cy-/ the efficiency of air compressors were made with 
linder, and thence by a main into the cylinders R' one of the Cockerill compressors in use at the St. 
R, which are in direct communication with the Fargeau Station, and considerable difficulty attended 
delivery mains; these mains terminate in the| this work because the machinery was necessarily 
subway T. The water for condensation is brought kept almost in constant operation. These compres- 
into the engine-house by the channel C, and the} sors were designed by MM. Dubois and Frangois, 
condenser pumps a draw direct from this supply ;| of Seraing. Two of their leading features were the 
| the discharge main back to the river is shown at A. | delivery of the compressed air at as low a tempera- 
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during the last five years acquired an experience 
which could only be attained at a high price and 
at the expense of a certain amount of failure ; this 

eriod, it is claimed, is new passed, and in the new 
installation it is possible to put into practice all 
the valuable lessons learned at St. Fargeau, to say 
nothing of the more favourable natural conditions 
under which the extension is being started and the 
improvements in the compression of the air made 
by Mr. Popp and Professor Riedler, and to which 
we shall refer later. 

Chiefly in consequence of the high value of the 
ground, vertical engines were adopted at the new 
station; the proximity to the river made the foun- 
dations somewhat costly, and the risk of occasional 
floods rendered it desirable to set the level of the 
engine mr oe 20 in. above the floor of the 
building ; the foundations of the engines are con- 
tinuous, but are quite independent of the building. 
There are three compressing cylinders in each set 
of engines, one being above each steam cylinder. 
Two of these are employed to compress the air to 
about 30 1b. per square inch, after which it passes 
into a receiver and is cooled ; it is then admitted 
into the third or final compressing cylinder and 
raised to the working pressure at which it flows into 
the mains. In the illustrations, h, m, and bare the 





high, intermediate, and low-pressure cylinders of |. 





TABLE I.—PERFORMANCES OF COMPRESSORS AT THE St. FarcEAU CENTRAL STATION. 





























| : 
' Amount of | Quantity of 
Revolutions | Horse-Power Air Passing | Air Passing Poveareh wha Final Air 
Compressors. of Engine per | Absorbed by | Efficiency. |through Inlet} through = | power and per| Pressure. 
Minute. Compressors. | Valves each | Valves per Baur 
| Revolution. Hour. ‘ 
pe Sturgeon arenes. : cubic feet cubic feet Ib. per sq. in. 
ameter of cylinder, 23.62 in. 90 
. 37 802 87 41.67 91,507 261.3 
aa et oy 87 258 ‘87 88.13 84,650 276.1 90 
2. Cockerill Compressor. 
40 337 -83 46.61 111,864 281.83 90 
he 45 353 83 46.61 125,844 sg S 
Diameter of cylinder, 25.98in. ; 40 242 88 49.48 ego 298.77 90 
troke, 47.24 i 46 377 85 48.02 132, . 
an oe 38.67 324 89 116,434 306.19 90 
38.5 337 89 60.14 115,818 294.18 90 
38.6 329 91 50.84 117,740 305.13 90 
8. Riedler Compressor. 
Diameter of low-pressure cy- 52 615 -985 77.34 241,300 853.50 4 
linder, 42.91 in.; diameter 60 | 709 -985 76.98 277,128 50 4 
of high-pressure cylinder, 38 422 -985 77.34 176,330 376.12 e 
26.38 in. ; stroke, 47.24 in. 39 | 424 -985 7 181,030 384 
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COMPRESSED AIR STATION ON THE QUAI DE LA GARE, PARIS. 


Fig.2. 
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ture as possible, and with a relatively high piston 
speed of about 400 ft. a minute. The former 
object is attained by the injection of a very fine 
water spray at each end of the air cylinder, and 
its rapid removal with each stroke ; the free, as 
well as the compressed air, flows through the same 
passages, one at each end of the cylinder; the 
inlet valves being placed at the side of these 
passages, and the outlet or compressed air valves 
at the top, the compressed air, entering a chamber 
above the cylinder, common to both valves, and 
passing thence to the reservoir. The compressed 
air valves, which are 7 in. in diameter, are brought 
back sharply to their seats at each stroke, by a small 
piston operated by compressed air flowing through 
a by-pass from the chamber. The illustrations 
published by us on page 686 of our forty-seventh 
volume show the construction of these compressors. 
The engravings on page 683 of the same volume 
illustrate the compressors used ina somewhat older 
art of the installation; they were made by M. 

lanchod, of Vevey, and a passing reference may 
be made to them. The air is admitted through 
valves in the cylinder, and is forced out through 
spring-loaded valves ; water is admitted into the 
cylinder to cool the air. 

Fig. 7 indicates the modification made by Pro- 
fessor Riedler in one of the Cockerill compressors ; 
a receiver A was placed under the two compressing 
cylinders B and ©. The first stage is completed 
in the large cylinder B, the air being compressed to 
about 30 lb. per square inch; from this it is dis- 
charged into the receiver A, through the pipe B', 
where it meets with a spray injection that cools 
it to the temperature of the water. The final stage 
is then effected in the smaller cylinder C, which, 
drawing the air from the receiver through the pipe 
C', compresses it to about 901b. and delivers it 
through the pipe d to the mains. We hope shortly 
to publish drawings of this compressor in its final 
fori; in its elementary stage Professor Riedler 
claims to have obtained some very remarkable 
results. He says that the waste spaces in his modi- 
fication were much smaller than in the Cockerill 
compressor, while the efficiency of the apparatus 
was largely increased. The actual engine duty per 
horse-power and per hour was raised, as a maximum 
to 384 cubic feet of air at atmospheric pressure, and 
compressed to 90 lb. per square inch, a marked 
increase on the duty of the compressors in use at 
the St. Fargeau Station. The Cockerill compressors 
experimented on at the same time showed a maxi- 
mum duty of 306 cubic feet of air. A considerable 
advantage is claimed in drawing clean and cool air 
from the outside of the building, and beyond the 
main feature of carrying out the compression in two 
stages, Mr. Riedler appears to have shown great 
skill in introducing several minor alterations and 
magenta in the plant. 

‘igs. 8, 9, and 10 are diagrams showing the com- 
parative efticiency of the three types of compressors 
at St. Fargeau—Fig. 10 being a diagram of the 
Riedler compressor—and indicate the gain derived 
from the intermediate cooling. The loss is shown 
to be only 12 per cent., as compared with a loss of 
43 per cent. in a large part of the plant, and of 105 
= cent. in the earlier compressors of the St. 

othard type. The Table on the preceding page 
contains a summary of trials made by Professor 
Guthermuth, and are intended to show the com- 
varative results of an extended trial with three 
inds of compressors at St. Fargeau. 

The results thus obtained were so satisfactory 
that the designs were prepared for the great com- 
pressors to be operated at the new central station 
on the Quai de la Gare by the 2000 horse-power 
engines. In another article we shall deal in greater 
detail with Professor Riedler’s investigations on the 
compression of air and its utilisation by the respec- 
tive motors distributed along the line of canalisation. 
We should add that the mains intended to supply 
subscribers to the new station are already laid. 

(To be continued.) 





LITERATURE. 


An Introduction to the Study of Metallurgy. By W. C. 
Roserts-AvsTeN. With numerous Diagrams. London : 
Charles Griffin and Co. 1891. 

For some time past, the metallurgical world has 

been informed, through the medium of advertise- 

ments, that the volume now before us was on the 
eve of appearing, and from the yarious anticipatory 
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expressions of opinion which came under our notice 
there appeared to be a very general feeling, in 
which we shared, that something momentous would 
result from the labours of so eminent an authority 
as Professor Roberts-Austen. When, however, 
the volume reached us, its small size — crown 
8vo, 282 pages—and its modest and quite unpre- 
tentious appearance, gave rise to a suspicion that 
after all our anticipations were not to be fulfilled ; 
but a glance inside was sufficient to allay this sus- 
picion and to foretell that a more careful inspec- 





tion would, as it has, result in the ample realisa- 
tion of the first expectations. : 

It is unquestionably true, as stated in the pre- 
face, that ‘‘the literature of metallurgy is rich, 
but the works at the disposal of the English reader, 
whether they treat of the metallurgy of one metal 
or of a few metals, or of the art in general, can 
scarcely be regarded as more than mere monographs 
or collections of monographs of different metals. 
For even in the treatises on general metallurgy the 
varioys sections exhibit little connection with one 
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another beyond being bound in the same volume or 
series of volumes, and having occasional references 
to so and so on such and such a page in some other 
portion of the work. This fragmentary character 
and lack of coherence in works on metallurgy have, 
doubtless, much to do with the development of an 
impression that metallurgy was not entitled to the 
distinction of being regarded as a separate and defi- 
nite subject, but that it was rather a name given 
to that particular branch of practical chemistry 
which deals with the extraction of metals. More- 
over, the effect of this literature on the student is 
unsatisfactory, for although much of the matter 
in many of these works on metallurgy, inter alia 
the works of Percy, Phillips, Bauerman, Lowthian 
Bell, &c., is of the highest importance, and in fact 
indispensable to those who aspire to any proficiency 
in the subject, yet we have noticed that the effect 
produced on the mind of students by reading them 
is in most instances similar to that produced by the 
perusal of encyclopedia articles, and an impression 
is acquired that metallurgy consists of various in- 
coherent descriptions of processes with no other 
link to hold them together, except the fact that a 
furnace of some sort plays some part in each de- 
scription. It seems that the present volume is 
intended to check this unsatisfactory state of 
things. 

The object of the present volume, sv appro- 
priately named ‘‘ An Introduction to the Study of 
Metallurgy,” we gather, is to inculcate into the 
mind of the reader the principles upon which the 
art of metallurgy in general is based. In fact to 
provide the student henceforth with a logical, sub- 
stantial, and general foundation upon which he 
will be able to erect, out of the material supplied 
in the treatises already referred to, a mental metal- 


lurgical edifice in which all the various branches]. . . 


will be gathered together and united in intimate 
association under one roof, and supported on the 
same solid foundation of identical principles. The 
subject matter therefore, instead of being arranged 
under the names of the metals, in the manner to 
which we are accustomed, is subdivided in the fol- 
lowing manner: The relation of metallurgy to 
chemistry; physical properties of metals; alloys; 
the thermal treatment of metals ; fuel; material 
and products of metallurgical processes; furnaces ; 
means of supplying air to furnaces; typical metal- 
lurgical processes ; economic considerations. 

In the opening chapter the objects of metallurgy 
are explained; whilst the antiquity and gradual 
development of the art and the indebtedness of 
chemistry to it are tersely impressed on the reader 
in a historical sketch, relating to the recorded 
observations on the behaviour of lead under the 
combined influence of heat and air, extending 
from periods most remote up to the present 
age. And the reader is led to regard metal- 
lurgy as distinct from chemistry, for although 
it admittedly makes liberal use of that science, 
yet it serves other sciences just the same, 
and in fact its eclecticism constitutes one of its 
characteristics; for instance, Dr. Percy has said in 
connection with the many contributory sciences 
called into the services of metallurgy that the list 
is calculated to excite not a little apprehension in 
the mind of the metallurgical student when he com- 
mences his labours. The reader of the present 
volume may, however, proceed fearlessly, inasmuch 
as this diverse knowledge, whether chemical, 
physical, or mechanical, is suitably systematised 
and prepared ready for the digestion of the metal- 
lurgist. 

The second chapter furnishes information relating 
to the characters of useful metals, more especially 
those properties of practical utility which have to 
be developed and kept constantly in view by the 
metallurgist when preparing the metals for general 
or particular purposes ; we are glad to see that 
among these the measurement of tensile strength 
is duly included and considered. In the next 
chapter the properties of metals when in mutual 
association are extensively and forcibly discussed ; 
it also includes the elucidation of the interesting 
phenomena of the variations produced in the pro- 
perties of metals by minute quantities of impurities, 
a subject which the author has made particularly 
his own, and it is clearly demonstrated that whether 
they be due to allotropism or to other causes, the 
phenomena are manifestly of considerable import- 
ance to the metallurgist ; the following, page 74, is 
an interested example of the vagaries of allotropism: 

A quantity of buttons consisting mainly of tin, 
and intended for the adornment of military 





uniforms, were safely delivered by the manufac- 
turer and placed in store. On inspection, how- 
ever, the military authorities found nothing but a 
shapeless mass of grey powder, for the tin had 
assumed its allotropic form and the buttons had 
disappeared.” An ingenious and _ fascinating 
mechanical explanation based on the relative 
atomic volumes is given for the occurrence of these 
derangements in the molecular structure of metals 
by the application of homoopathic doses of im- 
purities. ‘This section of the book must prove of 
interest to all readers whether regarded from a 
metallurgical or chemical point of view. A pleasant 
little digression, which, however, is worked in as 
an example of the flow of metals, introduces some 
of the results of the author’s researches in the 
region of Japanese art metal work, and this in- 
teresting chapter is brought toa close with a list of 
the compositions of several of the most important 
alloys employed in various industries, 

In the chapter on the behaviour of metals under 
thermal treatment, which next receives attention, 
the historical portions are of much interest. The 
molecular movements of iron as influenced by heat, 
the origination of the idea of a and 8 iron, of 
hardening and combined carbon and of recalescence 
as well as the present views on these points, are 
successively and lucidly dealt with ; perhaps a few 
more words might have been profitably devoted to 
the diagram, page 101. The classification of steels 
upon a hardening and tempering basis is set forth 
with due prominence, and its importance demon- 
strated ; take as an example the description, page 
117, of the remarkable effect of a little carbon more 
or less ‘“‘in the highly carburised steel used for 
the manufacture of dies, such steel should contain 
0.8 to 1 per cent. of carbon and no manganese. . 
and a really good die will strike 40,000 coins 
of average dimensions without being fractured or 
deformed, but if the steel contain 0.1 per cent. too 
much carbon, it would not strike 100 pieces without 
cracking, and if it contained 0.2 per cent. too little 
carbon, it would probably be hopelessly distorted 
and its engraved surface destroyed in the attempt 
to strike a single coin.” Interesting, too, to the 
practical man is the industrial application of the 
phenomenon or recalescence, page 110. 

The reader is now transferred from the region 
of hard thinking to the more practical department, 
such as the measurement of heat and the various 
materials available for its production and the modes 
of employing them ; then the materials at the dis- 
posal of the metallurgist for the: preduction of 
metals, ores, and fluxes, and the products they give 
rise to, are fully discussed, and lead in due course to 
the consideration of furnaces, charges, and various 
processes by which numerous desired results may be 
attained and incidentally the industrial value of 
slags is referred to. There isa laudable endeavour 
on the part of the author to restrict the terms 
‘* wasting” and ‘‘ calcination,” page 173, to distinct 
operations, but, nevertheless, we notice that it 
does not appear compatible with the significance 
already attached to those words in practice, q.v., 


‘pages 242-244, 250, 264, &. 


A new departure is taken at this stage ; hitherto 
in the book the chemical and physical requirements 
of the metallurgist have heen dealt with, but now 
some of the other requirements are presented to the 
reader, and furnaces, their various forms and 
characters, and the ways and means of supplying 
them with air, are duly described, illustrated, and 
explained. Finally, the practical application of the 
principles laid down is exemplified by brief, in fact 
too brief, notices of some typical and more com- 
plicated metallurgical processes in use not alone 
in our own country, but also in other parts of the 
world. The diagrammatic representations are an 
excellent introduction, and demonstrate very clearly 
the relation of the various sub-departments to one 
another, and to the general plan of operations in 
the various work, but altogether this portion of the 
book cannot be considered as successful as the pre- 
ceding sections, principally on account of excessive 
condensation. 

The author’s views on metallurgical instruction 
are good and are in accord with our own. The 
concluding chapter contains some useful economic 
consideratious relating to: The relative position 
of capital, knowledge and labour in industry ; the 
product of metals and their market prices. It 
appears that as regards metallurgical works various 
methods have‘been adopted for giving the workmen 
a prominent interest in the works ; in the most suc- 
cessful of the arrangements enumerated the men 





receive a share in profits, part of which is distri- 

buted annually, the remainder being invested. 

There are many good illustrations, and the very 
large number of references to original memoirs not 
alone constitute of themselves a valuable aid to any 
who wish to pursue their studies, but also give some 
idea of the enormous amount of care and trouble 
the author has expended in the preparation of this 
work, 

We have thus endeavoured to indicate the scope 
and character of this little volume, which is remark- 
able for its originality of conception and for the 
large amount of information it contains, including 
as it does notices of views dating back to remotest 
antiquity and of researches of more recent times, 
whilst the burning questions of the day, far from 
being neglected, are dealt with in a manner suit- 
able to their importance. 

We consider, therefore, that Professor Roberts- 
Austen, to whom already metallurgy is deeply 
indebted, has now rendered another valuable ser- 
vice to this highly important art. To those conver- 
sant with the professor’s lectures and contributions 
to metallurgical learning this small record of 
some of his work and views will be most welcome 
and requires no recommendation, and to others we 
cannot but recommend everybody who desires infor- 
mation on the subject not alone to consult but also 
to study the contents of this book. 
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Horcukiss Quick-Firinc Guns—continued. 


Fias. 639 and 640 (see next page) show another 
form of carriage for the 10-centimetre gun; it is 
formed with parallel plate-iron sides mounted on 
coned rollers, which traverse around a circular deck 
plate ; the upper side of the carriage is inclined 
and forms slides for the gun, up which it mounts 
under the action of the recoil; the movement is 
checked by the combined action of a powerful 
spring secured to the carriage, and by pressure 
cylinders which are charged with vaseline. 

The illustrations show this arrangement clearly, 
as well as the training gear and protecting shield. 
Referring to the carriage for the 10-centimetre gun, 
published by us in our last issue (see page 273), we 
should mention that this design, as well as some 
others adopted by the Hotchkiss Company, is due 
to Messrs. Armstrong and Co., of Newcastle. 

It was in 1886, after considerable experience had 
been gained with the smaller calibres of rapid-firing 
guns, that the first attempt was made by the Hotch- 
kiss Company to considerably increase them, and 
the gun we have just described, as well as the 
65-millimetre (2.56-in.), was the result. The main 
condition in design that was kept in view in 
constructing these larger natures, was that they 
should be built, not only on the same principle 
as the smaller ones, but that so far as possible no 
deviation should be made in detail, except that of 
size. We have described the changes which in- 
crease of bore and weight made necessary for 
the 10-centimetre gun, and it will be seen 
that for the 2.56-in. their differences were yet 
more trifling. As regards the gun itself, the 
material used was the same—oil-tempered Creusdét 
steel, of high resistance and large elasticity ; the 
inner tube is, however, reinforced by one jacket 
in a single piece, and on which the trunnion rings 
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are forged (see Fig. 567, page 181 ante); the forward | 
end of this jacket is terminated by a light finishing 
ring carrying the forward sight ; of the breech- 
closing mechanism it is not necessary to speak 
here, as it has been already fully described. The 
duty for which the gun was designed was to throw 
a projectile weighing about 91b., with an initial 
velocity of 2016 ft. and a maximum rapidity of 
twenty shots per minute. The total dengtli of bore 
is 111.14 in. and the extreme length of gun 
119.09 in. ; the number of grooves is twenty-six, 
the width 5.9 millimetres, the depth .4 millimetre, 
and the pitch increasing from 0 deg. to 6.30 deg. 
Fig. 642 and Figs. 633 to 638, page 273 ante, 
show methods of mounting this gun, the form 
of carriage employed being also used for some of 
the mountings of smaller calibres. The stand 
rests on a steel deck ring, and flat bars rising at 
varying angles are bolted to it, converging at the 
top where they are bolted to a heavy socket cast- 
ing, within which the foot of the mount rests ; this 
foot is supported by a step in the base of the 
socket, and is free to turn in any direction horizon- 
tally, while it can be locked at any desired angle 
by a screwed lever in the socket. The upper part 
of the support terminating in the foot is forked and 
provided with trunnion bearings to carry the trun- 








nions of the cradle in which the gun itself is mounted. 

The cradle, as in that of the 10-centimetre gun, is pro- | 
vided with two flat slides on which the gun trunnions | 
rest; to the castings carrying the trunnion are con- | 
nected the brake cylinders similar to those already | 
described, and illustrated in Fig. 633 ; the capacity 

of the hydraulic cylinders, in which oil is used, is | 
about 2¢ quarts ; the proportion of these cylinders | 
and the strength of the compressor springs are | 
arranged to limit the recoil to 5 in. No training | 


gear need be applied to this gun, as the elevation | 
and direction can be given wholly by the shoulder- | 
The firing arrangement consists of a tube | 

shoulder-piece, 


piece. 


attached to the and through 
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which the firing lanyard is passed, so that it is| 
ready to the hands of the gunner as soon as| 
the gun is brought to bear (see Fig. 642). Of) 
course the shoulder-piece is attached to the side of | 
the cradle, and is quite unaffected by the recoil of | 
the gun. We shall speak of the firing performance | 
of this gun on another occasion, but meantime we | 


jappend the principal particulars of the piece, its | 


ammunition, and mount. 


| 
| 
Taste XCVII.—Particulars of 65-Millimetre Rapid- | 
Firing Gun. 

| 


1, Gun: 
Diameter between lands __... ae 2.56 in 
e of rear of powder chamber 3.15 ,, 
s trunnions ee ave 3.54 ,, 
ee face of muzzle ... 3.94 ,, | 
Length of rifled part of bore 91.85 ,, 
Total length of bore ... i oss jie, 
Length of travel of projectile in bore 94.49 ,, | 
Extreme length of gun ae (ee OOO | 
Length from face A gol to end 
of shoulder-piece , —_ .. 144.68 ,, 
Length from trunnion centres to end 
of shoulder-piece_... Fe oh 60.16 ,, 
Length from face of breech to end of 
shoulder-piece . us ‘es 34.56 ,, 
Number of grooves 2 
Width of grooves re 23 in 
Depth __,, dis as : BD. 55 
Pitch of rifling, increasing from 0 to 6.30 deg. 
Length of line of sight sae yt 50.55 in. 
Distance of line of sight from axis of 
bore; horizontal... os ae 4.13 ,, 
Distance of line of sight from axis of 
bore ; vertical ss ats is 5.05 ,, 
Weight of breech-block a ae 73 Ib. 
Total weight of gun ... a oss Og 
2. Mountings: 
Weight of frame stand 836 ,, 
” pivot 308 ” 
ie cradle = 528 ,, 
a shoulder-piece ie 
Total weight of mount +s oe 1745 ,, 
4 ‘ gun and mount in 
position a “ts she ia 93s, 


van! & 








VA 


Height of trunnion centre above 
deck : 


55s ds sts 43.5 in. 
Vertical range of fire ... 


es +or—15 deg, 
3. Ammunition : 
(a) Steel shell : 


Total length ... a es ee 9.8 in. 
Ratio of weight to cast-iron ball of 
same diameter ... ’ 4.02 ,, 
Weight of empty shell 8.25 Ib. 
ig bursting charge Ol ye 
ss TORO) ous ie 4: 
Total loaded weight SS 4, 
(b) Common shell : 
Total length ... ae 9.4 in. 
Weight of empty shell 8.42 lb. 
a bursting charge es cae és 
" uze am ‘ Pi ae 
Total loaded weight “s . 
(c) Case shot : 
Number of balls _... 169 
Weight of each ball... 1.1 02. 
- case shot... a 9.39 Ib. 
Weight of empty cartridge case SS 45 
ne powder charge 3.63.5 
> wad ... eg se He ae 
< loaded cartridge (steel 
shell) ... - a eae x 15.75 ,, 
Weight of loaded cartridge (common 
al ae rr az ui 15.75 ,, 
Weight of loaded cartridge(caseshot) 16.25 ,, 
Total length of cartridge (steel shell) 26.69 in. 
” ” (common 
shell) ... Ni owe kee a RES b5, 
Weight of empty ammunition box... 50.6 Ib. 
” bse ’ 99 «88 176 ” 
Number of rounds held in each box 8 


The maximum pressures in the powder chamber 
of this gun range below 15 tons per square inch, 
and the penetrative power at a range of 100 yards 
is equal to 6.3 in. of wrought-iron plate. , 

Fig. 641 is an illustration of a 3-pounder quick- 
firing gun mounted on a Hotchkiss recoil carriage, 
and intended for the same kind of service as the 
Elswick mount shown in Fig. 642. The pivot circle 
is a single casting of gun-metal, which is either 
bolted to the deck or secured to it by holding-down 
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rings ; a short pivot projects from the centre, and 
through this passes a holding-down bolt. The base- 
plate is formed of a single gun-metal casting, which 
is free to turn on the pivot circle, and is kept in 
place by the holding-down nut and clip placed at 
the front and rear ; gun-metal rollers are placed 
under the front part of the plate to reduce friction, 
and to aid in supporting it. The centre and rear 
of the plate bear direct on the circle, and the front 
is extended and turned up to form two arms that 


support the trunnions of the hydraulic cylinder. | 


| corresponding positions at the rear are recesses to| 


receive the recoil springs. The holding-down clip | 
at the rear serves as a compressor, by means of a 
tightening clamp on the upper end, project- 
ing through the baseplate; to the baseplate 
the shoulder-piece is bolted and it also carries the 
socket of the elevating screw. The recoil cylinder is 
held to the baseplate by small trunnions at its rear 


end. It is closed at the upper end bya stuffing-box, | 


and a feed hole is provided, closed with a screwed 
plug. ‘The piston is of smaller diameter than the 








rod passes through the cylinder and its front 
end is attached to the rocking arms by a bolt. 


The rocking arms are made of a gun-metal 
casting and turn on the shaft carried by the lugs 
in the baseplate ; they are connected above by 
a crossbar through which the piston-rod of the 
brake cylinder passes. Brackets project from the 
rear of the arms, as shown, and bear on the coiled 
springs; these throw the gun forward after recoil. 

he elevating gear is shown in the engraving, and 


|a bar supporting the breech of the gun is pivotted 


In front of the pivot, projections are cast on the cylinder, so as to allow the fluid to pass around it| to the elevating bar, the upper end being attached 
plate to carry the shaft of the rocking arms, and in | during recoil, instead of through holes; the piston- | to a plate bolted on the left-hand side of the breech. 
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THE HOELLENTHAL RACK RAILWAY. 
(Concluded from page 153.) 

Rolling Stock.—A large number of main line car- 
riages, besides those specially built for the line, run 
over the Hoellenthal Railway. The wheel base 
of such vehicles must not, however, exceed 
4500 mm. The rolling stock specially designed for 
the line is of two kinds: (a) vehicles fitted with 
the rack brake, and (b) vehicles not so fitted.* 

We will first examine those fitted with rack 
brakes, some particulars of which can be seen in 
the following Table : 








the Zeitschrift des Vereines deutscher Ingeniewre, and 
in the Organ fiir die Fortschrittedes Eisenbahnwesens, 
written by the same gentleman. 

Working Regulations of the Line.—The engine 
always draws the train on both rack and adhesion 
sections. In working the line the weight of a train 
must never exceed a certain fixed amount, As the 
same locomotive must run through from Freiburg 
to Neustadt this amount is determined by the 
power of one engine on the steepest incline, 7.e., on 
the rack. Two locomotives drawing a train are 
never allowed on the rack, as the couplings cannot 
carry the load two engines are able to pull, the 
weight due to gravity being so much greater there. 























| Number of § & Should an exceptionally heavy train run over the 
| Comper laze g adhesion section it must be divided before it enters 
a a oe Jee 3 mei the rack. The greatest weight of a train on the 
‘ ofa 3 different parts of the line is fixed as follows : 
2nd_—s 3rd $6 x NRA R tah at DS EE PA Ie ete eee 
as) ' on = 
a sevsatl — ate eres | Up Journey Down Journey. 
mm. | 
Passenger ..| 3 32 4250 One compartment for = S S c 
| 16, twocompartments i ‘3 2. ‘3 
| for 8 passengers. re : | fe | a Be | a 
ro ; 2 2 36 4000 |Two compartments for Section of the Line. | sh | 3 3 & so: 
8, three compartments | 2s Se as pac 
| for 10 passengers each & 3 £3 & 3 £3 
” 2 45 4000 One compartment for of 3G 4 | 3G 
20, one compartment nd ad S- | BY 
for 25 y gers. | 
°° an 1 45 4000 |One compartment. | tons tons tons tons 
Luggage vans ++ 4000 | Freiburg-Freiburg- Wiehre ; 160 200 250 | 400 
Post vans 4250 | Freiburg -Wiehre-Littenweiler| 140 160 250 | 350 
Covered goods Littenweiler-Kirchzarten 115 130 250 | 300 
wazons 4000 | Kirchzarten-Hirschsprung ..| 110 100 | 160 | 200 
. Open — goods Hirschsprung-Hinterzarten ..| 100 100 100 110 
wagons ..| .. . -» | 3900 | Hinterzarten-Neustadt.. | 140 160 140 | 160 


Besides these there are carriages with open sides 
nse built to enable passengers to see the scenery 
they pass through to the best advantage. These have 
a wheel-base of 3900 mm. and carry thirty passen- 
gers. All passenger coaches are built on the 
American system, and are fitted with screw brakes 
acting on each wheel. These brakes can be applied 
by hand or by means of the Schmidt arrange- 
ment, 

Rack Brake Arrangement.—The brake pinions 
and discs are similar to those on the engine which 
has already been described. The open goods 
wagons are fitted with two pinions, all other 
vehicles have but one. The shaft on which the 
pinion and brake discs are fitted is carried by the 
underframe, and must be arranged so as not to par- 
take of any vertical movement of the vehicle due 
to the springs. With the engine this is done by 
carrying the pinion frame on the axles. This is, 
however, not possible with the rolling stock, as the 
distance from the centre to the centre of the axles 
is too great, so nothing remained but to attach the 
er to the underframe and rigidly connect the 

atter with the axles. The body of the vehicle is 
then connected by spiral springs to the under- 
frame. 

A little consideration will show that there is a dan- 
ger of one corner of the frame lifting and relieving 
one wheel of its load when running round curves, 
owing to the difference in the height of the rails, 
&c., the vehicie being then supported on three 
wheels. As this would be a fruitful source of 
derailments it was determined to guard against 
the danger by fitting ordinary longitudinal springs. 
These springs are of such a strength that the 
four together can only carry about half the 
weight of the vehicle. Between the top of the 
springs and the underframe, wood blocks are fitted 
which transmit the weight of the carriage to the 
axle box just as if no springs were used. In fact 
the springs are not intended to carry any weight 
when the carriage is running in normal condition. 
Should, however, one corner of the vehicle lift 
when on a curve, the wood block rises with it, and 
now the spring has part of the weight to carry, 
—- as it were the wheel which otherwise would 

ift down on the rail. This arrangement has been 
found to be most effective, ani all the vehicles, 
except the open goods wagons, are fitted with it. 

The locomotives, carriages, and all the rolling 
stock, racks, &c., were designed under the direc- 
tion of Herr Bissenger, of the Baden State Railway 
Direction in Carlsruhe. The writer takes this 
opportunity of expressing his sense of the courtesy 
shown him by this gentleman, who kindly placed 
all necessary drawings at his disposal, and fur- 
nished him with information on many points. 
Some information has been taken from a paper in 





* [lustrations of a passenger carriage will be found on 
our two-page plate of February 27, and of a goods wagon 
in the two-page plate with this issue. 





With these loads the speeds are, on inclines of 
1 in 50, 25 km. per hour in each direction, on 
inclines of 1 in 40, 18 km. up hill and 22 km. down 
hill per hour, on the rack—1 in 18.8—9 km. up 
hill and 10 km, down hill, The greatest allowable 
speed is 30 km. per hour. 

The time occupied by the journey Freiburg- 
Neustadt 34.9 km., is 2 hours 11 minutes and 
1 hour 58 minutes returning. Including stops at 
all stations the time is 2 hours 24 minutes and 
2 hours 10 minutes respectively, so that in the 
latter case the average speed per hour is 14.5 km. 
up hill and 16.1 km. down hill. 

The traffic is worked by three kinds of trains : 
(1) passenger, (2) goods, (3) mixed trains ; all run- 
ning at the same speed. The greater number of 
trains are of the third description, i.e., have pas- 
senger coaches and goods wagons. With such 
trains the goods wagons are placed next the engine, 
then comes the luggage or post van, after which 
the passenger coaches. Ifthere happen to be two 
luggage vans one is placed at the end of the train. 
For precaution the last one or two carriages must 
be fitted with the rack brake when going up hill. 
With passenger trains the carriages with and with- 
out the rack brake should be placed alternately, 
the last vehicle always having the rack brake fitted. 
Goods trains are arranged as follows: A covered 
goods wagon with rack brake follows the engine, 
then come the ordinary wagons, and lastly a rack 
brake wagon. The train is run in this order on the 
adhesion section. When it comes to the rack 
a covered goods wagon with brakes on two 
rack pinions is placed at the end of the train. This 
wagon, as a rule, only runs on the rack section, 
seldom going beyond the stations Hirschsprung and 
Hinterzarten. With all trains the ratio of axles 
fitted with ordinary brakes to axles without brakes 
must be: For section Freiburg-Littenweiler 1.5, 
Littenweiler - Hirschsprung 1.4, Hirschsprung - 
Hinterzarten 1.2, Hinterzarten-Neustadt 1.5, and 
these brakes must be applied. On the rack section 
at least, half the weight of the train, excluding 
locomotive, must be carried on braked axles. Pas- 
senger trains on this section must have half the 
total number of carriages fitted with the rack brake. 
Passenger and mixed trains have the Schmidt, a 
sort of improved Heberlein brake, fitted on all 
passenger carriages and luggage and post vans. 
This brake is applied to the first part of the train 
from the engine, and to the last part from the last 
carriage. The rack brake is applied by hand, and 
is only used in case of necessity, when anything has 
gone wrong with the air brake, or when the train 
has to come to a stand on the rack. For stoppages 
in stations the Schmidt brake is used. The speed 
when running is regulated by the air brake already 
described, together with the Schmidt brake. 
Should a coupling give way, any backward motion of 
the part of the train belowit can beat once stopped by 
means of the rack brake on the last vehicle; and 





there is, therefore, no danger in placing the engine in 
front of the train. In this respect the Hoellenthal 
differs from other mountain railways. Besides this, 
as soon as the brake cord is broken, the Schmidt 
brake is automatically applied. With goods trains 
all brakes are applied by hand. Carefully con- 
ducted experiments have shown that the rack brake 
fitted on one pinion can safely hold a train weigh- 
ing 55,000 kg. on the 1 in 18.8 incline ; can control 
it down hill at any speed up to 15 km. per hour, 
and can stop it in 50 metres when running at a 
speed of 12 km. per hour. The brake fitted on 
two pinions can stop a train of eleven vehicles, 
equal 110,000 kg., in 50 metres, when running at 
12 km., and a train of 152,000 kg. in a slightly 
longer distance on the same incline at 10 km. speed. 
The pinions then showed no tendency to climb the 
rack, nor did the Y brake discs become too hot. It 
will thus be seen that the brake arrangements-—the 
most important point to be considered on a moun- 
tain line—are sufticient to meet every possible con- 
dition of working. 

With most rack railways it is usual to set the rack 
engine slowly in motion just before entering the 
rack, in order to prevent undue wear of the en- 
trance pieces. On the line under notice this is not 
necessary, and is indeed forbidden, eng sehr 
ing all danger of injury to the pinion. The train 
enters the rack at a speed of from 6 km. to 7 km. 
per hour. A signal board is placed 15 m. above 
the end of the first fixed rack length, and as soon 
as the driver passes this he admits steam to the 
rack cylinders. When leaving the rack steam is 
shut off at a signal board in a corresponding posi- 
tion at the other end. When returning—down 
hill—the air pressure in the rack cylinders is re- 
leased and the link motion put in forward gear 
at the same signal. 

Fuel Consumption.—For the run Freiburg- 
Neustadt-Freiburg with a train of 100 tons, about 
1000 kg. of coal, and 1970 gallons of water, includ- 
ing 110 gallons used for cooling the cylinder when 
working with the air brakes, are consumed. This 
includes the coal used to get up steam and for 
shunting purposes in Neustadt station. During 
the runs Freiburg-Hirschsprung about 400 kg. 
coal and Hirschsprung-Hinterzarten 350 kg. coal 
are used. 

Cost of Railway.—The estimated cost of the line 
was as follows : 








£8. dd. 

‘Surveying expenses 3,193 10 0 
Cost of land 6 - Si 40,850 0 0 
Permanent way ... de ... 126,207 10 0 
Bridges at Es es 50,750 10 0 
Rails, sleepers, and racks 63,600 0 0 
Station buildings ae 38,108 10 0 
Fencing, &c. at a fy 1,865 0 0 
Miscellaneous expenses ase 12,290 0 0 
Total . 336,865 0 0 


The actual cost was, however, 25,0001. less, which 
makes the average cost per kilometre about 9000I. 

In concluding, this description of the Hoellen- 
thal Railway, it may be remarked that the line 
possesses many points of interest worthy of the 
attention of engineers engaged on railway work 
for mountainous districts, and an inspection of the 
same could not but result in valuable ideas and 
experience being obtained. 





THE CENTRAL LONDON RAILWAY BILL. 

Tue following is the more important portion of the con- 
cluding evidence given with regard to this Bill before the 
Select Committee of the House of Commons, of which 
Mr. Hanbury was chairman : 

Sir Benjamin Baker, in examination by Mr. Freeman 
(for the Bill), stated that he was engaged under Sir John 
Fowler on the Metropolitan and District Railways, was 
one of the consulting engineers to the City and South 
London Railway, and was one of the engineers of the 
present scheme. As the result of great experience in con- 
nection with the London underground railways, railways 
in Paris, Berlin, Vienna, and New York, he said he had 
no doubt that this line would work advantageously, and 
he proceeded to explain that he and Sir John Fowler and 
Mr. Greathead had come to the conclusion that the ele- 
vated railways would never receive the assent of the 
London County Council, or other public bodies, and also 
that an underground railway constructed in the same 
manner as the original underground railways, would be 
greatly resisted by the local authorities on account of 
interference with sewers, and of the greatly increased 
road traffic which now existed as compared with that in 
1864-65. They, therefore, decided that the only way of 
carrying out a railway through the heart of London 
would to take it entirely clear of sewers, and to 
construct it without any temporary shafts and without 
any interruption of the road traffic. The present scheme 
was accordingly adopted. As designed this line could be 
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constructed without injury to adjoining buildings. He 
had been convinced of this in the case of the City and 
South London Railway, and that operation had been 
fully borne out by the result, for in that case they had 
gone close to the foundations of London Bridge and up 
the centre of streets only 12 ft. wide without doing any 
injury. He was satisfied, after careful consideration of 
what had been done in this country, in New York, and 
elsewhere, that with the shield process and an iron tunnel, 
they could go past any building however weighty with- 
out causing injury ; and further, he was convinced that 
such a line could be worked well and safely by electricity. 
As the opponents of the Bill last year contended that 
American experience showed that this could not be done, 
he had while in America last autumn carefully investi- 
gated the question, and his observations had entirely con- 
firmed his own view, and the working of the South 
London line had yet further confirmed his opinion. 

Dealing next with the details of this scheme, Sir 
Benjamin Baker said that having laid out the line and 
having decided what the train service should be, viz., 
a three-minute service; what the speed should be (an 
average of 15 miles an hour), and having estimated what 
the probable traffic would be, he calculated that 1 horse- 
power of electricity would be required to each ton weight 
of trains on the line to perform the whole journey. They 
would require eighteen trains on the line to do a three 
minute service, and trains of 120 tons weight, and this 
worked out to 2160 electric horse-power. Dr. Hopkinson 
had brought it out at 1800 horse-power instead of 2160, 
and that difference about represented the difference 
between what they had realised on the South London 
line, and what they hoped last year. They were in fact 
at least 10 per cent. better than they were by their 
evidence last year. The gradients against the load were 
very favourable, and the plans showed that the line was 
favourable in respect to curves. It was a splendid line 
to work, and for that reason they could get up to the 
speed mentioned, which was 25 per cent. better than on 
the ordinary Underground Railway. There would also 
be no difficulty in working a two-minute service if re- 

uired. In 1889, in New York, when there was a sort of 

entennial celebration, the Sixth Avenue Elevated Rail- 
road alone carried over 330,000 passengers a day, the trains 
consisting of from four to five cars, each car having forty- 
eight seats. The trains on this proposed line were in- 
tended to consist of six carriages, having fifty-six seats 
each, so that over a double line of railway with those cars 
and with the engines to be provided, they would be able 
in an emergency to carry 350,000 people a day. 
_ Replying to the Chairman, the witness stated that the 
Sixth Avenue line was worked by small steam locomo- 
tives, but the speed was not so high as it would be in this 
case; and in further examination he expressed the con- 
viction that the line would prove remunerative. He had 
taken care that they should have sufficient power and 
sufficient carrying capacity in the trains to carry a highly 
remunerative traffic, and he ‘had no doubt that as they 
offered facilities the: public would avail themselves of 
them. Ifthe saving of time that would be effected as 
against omnibuses along this route was considered, it 
would be found that it would pay a labourer at 4d. an 
hour to go by this railway, and the average City man’s 
time was worth more than 4d. an hour. 

Mr. Pope, Q.C., reserved his cross-examination on 
behalf of the Gaslight and Coke Company, with a view to 
an arrangement being arrived at, and added that he had 
no questions to ask on the part of the London County 
Council. 

Mr. Cripps, Q.C., briefly cross-examined the witness on 
behalf of Lord Portman. In the course of his replies 
Sir B. Baker said he had had great experience in these 
matters and he had never had any difficulty about sub- 
soil rights. There had been no complaints of vibration 
from the working of the South London line, although 
there had been some question about vibration from the 
generating engines. Holborn Viaduct would be the most 
expensive part of theline, but there would be no difficulty 
about it. 

By Mr. Bidder, Q.C., rising to cross-examine, 

The Chairman said the Committee could not hear him as 
he had not been preeent during the examination in chief; 
but his junior, Mr. Moon, had been present and could 
conduct the cross-examination. 

Mr. Pope, Q.C., on behalf of the Bar, respectfully 
protested against the ruling of the chairman. It was, he 
observed, a new practice, which was discussed last year 
before a committee on a very important Bill, and after 
consultation with the authorities of the House the pro- 
posal was abandoned. The decision of the chairman 
would affect not only the Bar, but also clients, as they 
would be obliged to engage more counsel. 

Mr. Saunders, Q.C. (for the promoters), supported the 
protest, but 

The Chairman, while taking a note of the objection, 
adhered to his decision. 

Mr. Bidder thereupon said that although he must bow 
to the ruling he must retire from the room. It was not 
the practice of the Courts ; there was no Standing Order 
to support it ; it was not the practice of the other House, 
and it was not the practice of this House in other cases. 

The Chairman replied that it was simply to save time, 
for it often happened that a counsel came into the room 
who had not heard anything of the examination in chief, 
and he asked a lot of questions which would never have 
been asked if he had heard the examination in chief. 

Mr. Pope again interposed, suggesting that if the chair- 
man would interfere when counsel was going over ground 
which had already been covered, that it would have the 
desired effect. 

Eventually, after deliberation, the Committee decided 
to allow Mr. Bidder to proceed “‘on this occasion.” 

In answer to Mr. Bidder, Sir B. Baker explained that 





the promoters in their estimate had included not the usual 
10 per cent. for contingencies, but 15 per cent. That was 
done because they had reason to suppose that unforeseen 
works would have to be constructed. They had also added 
120,000/. at the end of the estimates for general contin- 
gencies, and in that they followed the precedent of the 
Glasgow Central Railroad, which was an underground rail- 
way. In that case a sum of 100,000/. was put down forspecial 
contingencies, and it seemed to give the opponents satis- 
faction, as they regarded it as a sort of insurance fund 
out of which compensation for damage or anything else 
of that kind would come. The promoters would not, 
however, spend the money if they did not require it. They 
had provided for all the works which the Parliamentary 
forms required them to mention, but the Parliamentary 
estimate form did not profess at all to represent the 
whole cost of the works; it only represented certain 
items. 

The Chairman : Does it provide for the whole of the 
equipment, supposing yourun your trains as frequently 
as you anticipate ? 

itness: The Parliamentary form does not require 
us to mention equipment, or management charges, or 
cost of building the stations, or rebuilding the stations 
over our one-story buildings; but we have provided for 
these in our Parliamentary estimate. 

Replying to Mr. Marshall, Sir B. Baker stated that the 
opinion he gave last year that the user of the line would 
not cause damage had not been falsified, for the property 
adjoining the City and South London Railway had not 
suffered from vibration. If there were signs of damage 
from the user of the line it would arise in this way: In 
making the tunnels for the stations they made timber- 
lined tunnels, taking out the earthwork and lining with 
timber. Timber was very elastic, and the pressure of the 
clay inside would squeeze out the timber and draw the 
ends into the softclay. That would cause a general settle- 
ment of the ground, not to a great extent, but for2 in. or 
3 in., enough to disturb the ground, and it might be some 
months before the ground became firm again. But in the 
present case they had abandoned wood and brick tunnel 
construction and adopted the shield and iron. This 
method had not yet. been adopted anywhere for exactly 
the same size. In the construction of the St. Clare 
Tunnel in Sarnia, shields of 21 ft. diameter had been 
used, and here the shields would be 24 ft. in diameter, 
but it was practically the same thing. Clauses were 
provided forbidding pumping, and for the use of com- 

ressed air to exclude water. In the caseof the St. Clare 

unnel there was 50 ft. of water overhead and it was kept 
out by compressed air just in the same way as they would 
keep out the few pailfuls of water that might get in here. 
As to vibration the witness repeated that there would be 
none—at least no more than was caused by an ordinary 
omnibus. On the Underground Railway there were 47-ton 
locomotives running, sometimes within 3 ft. of the sur- 
face, and that was done without vibration; and under 
this scheme they would go 20 ft. down. 

By the Committee: The iron in the 21 ft. shields was 
1 in. in thickness, and that was the same as in this case. 

Dr. John Hopkinson, member and ex-president of the 
Institute of Electrical Engineers, was the next witness 
called in support of the Bill. In examination by Mr. 
Saunders, Q.C., he said he had had large experience in 
electrical engineering ever since it came tothe front as 
an important industry, and he had advised upon both 
the City and South London Railway Bill of last year, 
and upon the present scheme, in regard to the electrical 

art of it. ‘oo upon experience gained from the 
A marge t Electrical Railway, he had come to the conclusion 
that this line would be a success, and the experiment with 
the City and South London line had confirmed and 
strengthened his opinion. The loaded trains on that line 
weighed 39 tons, and the locomotives drew those trains 
satisfactorily, although the same locomotives had been 
intended for only 30 tons. The Board of Trade has 
sanctioned electric power up to 500 horse-power for the 
line, and occasionally they + worked up to full pres- 
sure, but the average was only 400 horse-power. ,The 
engines and dynamos were tested before being put to 
work, with the result that 79 to 80 per cent. of the 
indicated horse-power of the engines was found to be 
useful electric power outside the dynamo engines. In 
other words there was a loss of only 20 per cent. The 
80 per cent. did not exercise this useful power on the rails, 
but was delivered from the dynamo machine to the con- 
ductors which went to the rails. There was a further re- 
duction from that between the dynamo and the rails ; 
that was to say, there were two conductors going to the 
rails which supplied the current to the motors ; one of 
these went toa point nearer to the generating station, 
and the other to a more remote point. Taking the 
case of the more remote one, the loss would 10 
per cent. of the 100 originally indicated by the en- 
gine. They could tell to the most minute point of 
accuracy what the efficiency of the dynamo machines 
would hes but not quite so accurately what the effi- 
ciency of the engine would be. They had one gene- 
rating station, and there they h three sets of 
engines and dynamos, two of which worked at the same 
time. Referring to the slight hitches which had occurred 
on that railway, he said they were but trifling, and were 
easily remedied, and were gradually diminishing. One 
cause was the inexperience of the drivers at first, and 
nothing had occurred to shake his confidence in the line. 
That experience had also confirmed his opinion that the 
line could be worked as cheaply as he had originally sup- 
posed. : 

With respect to the projected Central Railway Dr. 
Hopkinson explained that the circumstances of the case 
were in some points more advantageous than those of 
the South London line. It would be longer ; the trains 
would be more frequent, the trains would be heavier, the 


gradients would be less severe, and the curves would not 
be so quick as in the other case. All the points in fact 
were in favour of easy working. On the South London 
line they could take a loaded train, including the loco- 
motive, of 120 tons; by this scheme they could take a 
heavier load, but they had adopted that as the basis of 
their calculation. ‘o run a three-minute service twenty 
trains would be required on the line at the same time, 
and there would not be the slightest difficulty in supply- 
ing the electricity for that number. The generating plant 
would be based upon that calculation. 

In reply to the chairman the witness stated that the 
two tunnels would connect at each end, and answerin 
Mr. Saunders he said there would be a cross-over ro 
beyond the station at each end, and there again they had 
an advantage over the South London line, because at the 
Stockwell end of that line there was a “‘ scissors” crossing 
in the station between the rails, whereas in this scheme 
the crossing would be made beyond the station just far 
enough beyond to turn. It could be made longer to enable 
a heavier train to be taken over from one line to the other 
at either end. 

By the Committee : That plan would avoid danger even 
when the longest possible trains were being run at the 
busiest times. 

Examination resumed: The maximum power each 
train would require would be about 300 horse-power. At 
all events that was what they allowed, though he did not 
think it would work up to that. The total power at the 
generating station on the average would be 3000 horse- 
power ; and they proposed to work the line at 500 horse- 
— as the maximum pressure. With regard to cost 

e put the cost of boilers, steam engines panty 
dynamos, conductors in the tunnels fixed in plates, and 
locomotives, at 335,000/., allowing thirty locomotives to 
run the twenty trains. There would be some spare trains 
of course; two in use in addition to the twenty hauling 
the trains, and others in case of accident and repairs. His 
estimate of the cost per train-mile came out at 8,4d., but 
it might be taken that 9d. per train-mile would be the 
superior limit of the cost of running these trains. __ 

> cross-examination by Mr. Pope, Q.C., Dr. Hopkinson 
stated that he would not quite like to say that there was 
any limit to the weight electrical traction could take, but 
at all events they were well within such limit. Electrical 
power could be applied to locomotive engines for ordinary 
traffic, but the cost in comparison with ordinary locomo- 
tives would be considerable. The trains in those cases 
did not run so frequently and the distances were much 
longer. A continuous current was required to make the 
working favourable. Therefore, so far as ordinary rail- 
way traffic was concerned, it varied from time to time 
both in weight and in frequency; and that was a condi- 
tion unfavourable to the application of electricity. But 
there were cases where it would be advantageous, as for 
instance where there was water power in the neighbour- 
hood for generating electricity. There they could save 
the coal bill at the expense of putting down turbines. 

Replying to Mr. Roger Wallace, who appeared for the 
Western Electrical Supply Corporation, the witness said 
he did not know that the dynamos and engines of the 
corporation were on one bed-plate of concrete, but taking 
it to be so, and that through pumping or subsidence that 
block of concrete was cracked or put out of repair, the 
effect of the working on the dynamos might S detri- 
mental, and they might have to be reset or readjusted ; 
but that would not stop the supply of electricity through- 
out the whole area of the corporation’s station. he 
engineer would be quite competent to deal with that. 
If anything went wrong with the foundations, even if 
that stopped the engines of the corporation, they could 
overcome the difficulty, for foundations did not give way 
suddenly, and anything of that sort could be stopped 
pre as it was detected. Finally he expressed the 
conviction that there would be no subsidence at this point 
and that any disturbance could be easily remedied. 

In answer to Mr. Walter, the witness next explained 
that there would be twenty trains in the tunnels at the 
same time, and that they would be worked by a con- 
ductor laid down in each tunnel, from which the locomo- 
tives would draw their supply of electricity, and the 
return would be by the rails, bg ey in this case by 
copper conductors, because the rails by themselves would 
be inadequate. They had not at present any provision 
for preventing trains on one rail while stopping at a 
station from being run into by trains on the same section ; 
that would be worked in the ordinary way. As at present 
arranged there would be one continuous circuit runnin 
through each tunnel, and the two separate circuits woul 
be connected up. On the South London line the con- 
ductors were placed between the two rails below, but they 
were not protected. To guard against a breakdown of 
the supply from the generating station they would have 
six dynamos working at once, and there would also be 
three others in reserve. 

Mr. A. T. Walmsley. C.E., engineer to the Dover Har- 
bour Board, and who had been engaged during the pro- 
gress of the South London line to watch the interests of 
persons having property on the route, gave evidence to 
show that no damage to buildings had resulted from the 
construction works or su uently. 

Mr. Robert Vigers, a land surveyor and agent in the 
city of London, was examined on the question of pay- 
ment for subsoil, stating that during forty years’ expe- 
rience he had never known a case in which a railway com- 
pany orany other company had to make such payment. 

Mr. James Edmiston, architect and surveyor, and one 
or-two other witnesses were called (Mr. H. Smith, C.E., 
for example, on financial points), and then 

Sir John Fowler, C.E., was examined. He was, he 
stated, one of the engineers of this scheme, as he was 
also of the City and South London Railway. He had 
carefully considered the route of this proposed line and 
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he entirely agreed with Sir Benjamin Baker and Mr. 
Greathead that it would prove practical and remunera- 
tive. It was a very complete scheme in fact in one 
important respect it was specially in accordance with his 
own personal views as expressed last year, that was that 
the line was now extended further west in order to have 
the generating station away in the country. In another 
respect it was also more complete than it was last year, 
viz., with regard to its City terminus being opposite 
the Royal Exchange. A third improvement was that the 
station near St. Paul’s would now not be opposite the 
cathedral, and the opposition on that point had in conse- 
quence been withdrawn. He was quite satisfied that the 
line would not injure the adjacent buildings, nor interfere 
with the user of the roads during construction. It was 
yet another important point that this system would secure 
pure —— To insure perfect safety to the build- 
ings, he added, and the effectual working of the line, 
they intended to construct and equip it in the 
best possible manner, and although that would in- 
volve considerable outlay at the beginning, still such a 
work must be carried out in the most efficient way. The 
— over the estimate for land and for the equipment 
of the line for a three-minute service was one which ex- 
perience had shown to be necessary, if they were to secure, 
as he considered necessary, sufficient capital to carry out 
the undertaking, instead of probably coming to Parlia- 
ment again for preference and pre-preference shares, 
which had been the ruin of man aline undertaking. 

At the close of this evidence Mr. Pember stated that he 
had thought of calling Sir F. Bramwell, but the case for 
the Bill was now sufticiently before the Committee, and 
he would call no further evidence. He mentioned at the 
same time that the promoters had settled with the Gas- 
light and Coke naan 2g and with the owners, lessees 
and occupiers in Cornhill. 

Mr. Littler, Q.C., Mr. Bidder, Q.C., and other counsel 
addressed the Committee in opposition to the Bill, mainly 
_ on the subsoil question and other interests of property 
owners ; and Mr. Pope, Q.C., on the ee of the London 
County Council, asked that if the Bill were passed, the 
promoters should accept a clause empowering the iocal 
authority to acquire the undertaking at the end of forty- 
two years if they chose. 

The Committee passed the preamble of the Bill on the 
condition that the work should be carried out in its 
entirety, and that the Commissioners of Sewers should 
not be able, as they would be under a clause agreed upon 
with the promoters, to veto the railway beyond Holborn 
Viaduct. They also refused to accede to Mr. Pope’s 
claim to eventual purchase, and deferred the question of 
payment for the use of the subsoil. 

hen the Committee met again, Mr. Pember stated 
that the promoters and the Commissioners of Sewers had 
agreed upon a modification of the clause (48) re- 
ferring to Holborn Viaduct, by virtue of which any dis- 
nite on that point should be settled by arbitration. 

e subsequently argued the subsoil question, and the 
Committe decided against him, holding that the pro- 
moters could not claim to take the subsoil absolutely with- 
out payment, and leaving the matter under the general 
law as to claims for compensation. 

A further adjournment took place for dealing with 
clauses, and on Wednesday the Bill was finally approved 
by the Committee with amendments and certain new pro- 
visions either agreed upon between the parties or imposed 
by the Committee, one of the latter requiring the company 
to run three workmen’s trains each way per day, instead 
of two, and at a maximum fare of 1d. for the whole dis- 
tance. 





Frencu Srest Ratts.—The French steel works have been 
obtaining some orders upon export account. The Nor- 
thern onl Eastern Steel Works Company has secured, for 
instance, a contract for 3000 tons of steel rails for Brazil. 


Urroxeter Water Works.—Mr. W. H. Radford, 
C.E., of Nottingham, was lately instructed by the 
Uttoxeter Rural Sanitary Authority to prepare a scheme 
for the improvement of the water supply to the town of 
Uttoxeter. The present water works belong to a charity. 
The works are badly designed and in a very bad condi- 
tion. The reservoir and filter beds are too low in level 
to supply the town efficiently. The mains are shallow 
and partially stopped up, and otherwise in bad condition. 
The authorities have not had sufficient powers to exercise 
proper supervision over the consumers’ fittings. The 
ary supply is taken from a spring about a mile and a 

alf from the town. The ne is of good quality, but 
insufficient in quantity. etween the spring and the 
reservoir the water flows down an open brook where it is 
liable to contamination. There are a number of private 
rights of supply along the course of the brook. Mr. 
Radford advises the abandonment of the present reservoir 
and filter beds and the taking uy of the present water 
mains, A portion of the present spring would be used 
for compensation water and the remainder conducted into 
@ new covered reservoir to hold 150,000 gallons, and to be 
placed at a higher level near the spring. New water 
mains would laid through the town, such of the 
penet pipes as are suitable being re-used. Consumers’ 

ttings would be tested and replaced where defective. 
An additional supply of about 32,000 gallons a day is 
likely to be required. Mr. Radford advised the authority 
to acquire certain springs at Somershall Herbert, about 
34 miles from the town. These can be brought to the 
town by gravitation. This part of the scheme can be 
left until the necessity for the additional supply is 
actually proved. The population of Uttoxeter is 5000. 
The cost of the new scheme for works only is estimated 
at 3800/. If the additional supply is required the extra 
cost will be 1650/. The sanitary authority propose to 
proceed with the first part of the scheme. 





SUSPENSION 


PNEUMATIC POWER HAMMER. 


CONSTRUCTED BY MESSRS. THWAITES BROTHERS, LIMITED, ENGINEERS, BRADFORD. 





Fig, 1. 


We publish on this and the opposite page illus- 
trations of a Thwaites suspension pneumatic power 
4-cwt. hammer of a new design, for planishing pipes and 
plates. As indicated in the perspective view (Fig. 1) 
the mechanism is supported at the centre of a cross- 
girder resting on two cast-iron square pillars, box sec- 
tion, each bolted down to the foundations by four 1} in. 
diameter bolts. The measurements of these columns 
and girders are given in Figs. 2 and 3, the former an 
elevation of the hammer and the latter a plan, partly 
in section, of the cross-girder, while Fig. 4 is a cross- 
section showing the arangements for operating the 
hammer. In the centre is a cast-iron guide for work- 
ing the ram, the guide being extended on two sides to 
receive the disc-crank journals, 2in. in diameter by 
34in. long. The disc-cranks are connected to a hollow 
steel ram by a connecting-rod. The ram is divided 
inside into two compartments, each having a phosphor- 
bronze air-piston. These are connected together by a 
steel piston-rod, the top air-piston forming a connec- 
tion for the small end of the connecting-rod. The out- 
side diameter of the ram is 3? in., and the diameter 
of the air-pistons 2? in. and 2] in. respectively. Cot- 
tered into the bottom of the ram is a steel pallet- 
holder with a dovetail, so that the pallet can be renewed 
or exchanged for one of another shape when required. 
Keyed on to the crankshaft is a flanged pulley 
10 in, in diameter by 3} in. between flanges, There is 
also an overhead countershaft with strap shifting 
arrangement. At the side of one of the columns a 
hand lever and quadrant is provided, as shown in the 
perspective view and on Fig. 2, for working an 
arrangement for tightening the belt when the machine 
is working. To this arrangement is connected a 

werful brake which stops the machine in a few revo- 

utions. It will be seen that the brake is applied as 
the belt is slackened for stopping the machine. For 
planishing pipes or tubes a long wrought-iron mandrel 
is provided mounted on two cast-iron carriages, each 
having four flanged wheels for running on rails. The 
hammer is arranged so that tubes 4 ft. in diameter can 
be worked for planishing plates. A pallet is fastened 
on the top of one of the mandrel carriages, Figs. 5 to 8 





showing the details of the carriages. The general 





dimensions are: Distance between pillars, 6 ft.; height 
under girder, 5 ft.; height from ground to top of man- 
drel, 4 ft. 12 in.; and length of stroke, 5 in. This 
machine is capable of delivering 500 blows per minute, 
The constructors are Messrs. Thwaites Brothers, 
Limited, Bradford, Yorkshire. 





MANCHESTER SHIP CANAL. 

ON page 310 we give two more illustrations of the 
works in progress, The locks at Irlam, situated 
about 7 miles from Manchester, are in no way diffe- 
rent from the others, but provision has to be made 
at this point for the largest amount of passage way 
for flood water, of which enormous quantities gather 
in the vicinity and drain into the channel of the 
Irwell. At a short distance below the locks the 
latter is joined by the River Mersey. There are 
here five sluice gates, each 30 ft. in width (Fig. 11) ; 
the openings are clearly marked by the six sets of 
upright iron girders, in which the large gates move 
up and down. These girders are completely built into 
piers of brickwork masonry and concrete, with stron 
cutwaters up and down river, and against the secon 
set of uprights the lower courses of one of the piers 
are distinctly seen on the illustration. The two locks 
are situated to the left of the furthest upright ; the 
latter is, in fact, built into the side wall of the lock. 
On the extreme right, again, it will be seen that the 
nearest upright is fuilt into a strong wing wall of con- 
crete faced with stone, and this wall comes up to the 
immediate foreground line. Close in front upon the 
platform the labourers arepreparing and mixing thecon- 
crete in measured quantities. A large square measure 
is filled with gravel, and upon this several sacks of Port- 
land cement are thrown. The mass is then turned over 
and mixed—in the dry, and afterwards with a suffi- 
cient quantity of water added. The mixture so pre- 
pared is shovelled into wheelbarrows, and from these 
tipped direct into the space between the facing wall, 
be is always built a few courses ahead, and the 
side of the excavation in the bank which, when 
necessary, is protected by planking. With a view to 
economy large blocks are thrown into this mass of wet 
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SUSPENSION PNEUMATIC POWER HAMMER. 
CONSTRUCTED BY MESSRS. THWAITES BROTHERS, LIMITED, ENGINEERS, BRADFORD, 
(For Description, see opposite Page.) 
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and plastic concrete ; but the number of such blocks | walls of masonry inclose the largest of the three ‘further bank upon the same side, is the flood water 
is limited, and they are placed at least half a foot | locks—600ft. in length and 80 ft. wide. One of the channel. Only two sluice gates, 20 ft. each in width, 
apart in all directions. The portable steam crane |immense lock gates solidly constructed of green- are required here, as most of the flood water comin 
brings forward and sets the large stones, and moving heart timber, and weighing some 90 tons when com- | down the canal is discharged through several tida 
on a service line deals with all kinds of material in any | plete, is in course of construction in the recess left for | openings higher up the canal. To the left of the left- 
manner required, All the operations described are |it in the masonry. Even there the wall is not carried , hand wall is seen the excavation for the second lock, 
shown in our illustration. |to full height yet, but still requires the fender and 350 ft. long by 50 ft. wide, and further to the left 
We have already in Figs. 3 and 4* given views of upper courses. A large half-rounded opening is still, although not in the illustration, will be the third 
portions of the Eastham locks, and Fig. 12 will convey | shown in the front of each wall; these are the outlets | and smallest of the locks—-150 ft. long by 30 ft. wide. 
a fair idea cf the progress made within the last | through which the water from behind the great gates All three locks give a fall of 9 ft.6in. Our illustra- 
eighteen months upon this point. The two great | is discharged when a vessel leaves the canal to enter | tions are from photographs taken by Mr. Harrison 
* See Enorvgerine, vol. 1., pages 748 and 749. into the estuary. Between the right wall and the | Garside, of 21, Cannon-street, Manchester, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market opened with a 
flat feeling last Thursday, and fora time an active busi- 
ness was done. There was again steady selling by holders, 
together with ‘‘bear” covering, but not to the same 
extent as that which took place on the preceding day. 
Scotch iron closed in the forenoon at 46s. 34d. per ton 
sellers, and hematite and Cleveland warrants were easier 
in sympathy. Several large lots of Scotch iron were dis- 
posed of for London and the north of England. There 
was no improvement in the tone of the market in the 
afternoon, which closed weak at 46s. 2d. for Scotch ; but 
a fairly active business was done. The settlement prices 
at the close were—Scotch iron, 46s. 14d. per ton; Cleve- 
land, 42s. 74d. ; hematite iron, 50s. 3d. per ton. The tone 
of the market on Friday was dull, with very little inclina- 
tion shown to do business, and there was a severe decline 
in prices. A large amount of business was done, with 
considerable realising by holders. Scotch iron declined 
in price in the forenoon to 45s. 64d. from 46s, 14d. per 
ton, being a fall of 7d. per ton from the closing price 
on Thursday. Hematite iron was 7d. down and Cleve- 
iand 9d. per ton lower. The tone was flat at the open- 
ing in the afternoon, but the latter feeling set in, which 
was due to covering big ‘‘shorts.” Towards the close the 
tone again became very weak, the last price for Scotch 
iron being the lowest of the day—namely, 45s, 54d. per 
ton ; and the price of hematite iron fell to 49s, 5d. cash. 
A good business was again done, It was rumoured 
during the day that the Pig-Iron Warrant Bill had been 
withdrawn, and the market was affected to some extent 
by that circumstance, The closing settlement prices 
were—Scotch iron, 45s. 44d. per ton; Cleveland, 40s. 9d.; 
hematite iron, 493. 44d. per ton. At the commencement 
of business on Monday forenoon the tone of the market 
was flat, and Scotch iron fell in price to 45s, 1d. per ton. 
That and various other circumstances, including the 
general distrust in the financial world, created a very bad 
impression. Later on the price rallied when it became 
apparent that warrants were short. A fairly active 
business was done, Scotch iron opened at 45s, 3d. per 
ton, fell to 45s. 1d. and rose to 45s, 5d., closing with 
sellers over at 45s. 55d., and buyers at 45s. 44d. per ton. 
Business was rather quieter in the afternoon, and the 
tone was dull, Scotch iron receding to 45s. 4d., from which 
there was a slight improvement. The closing settle- 
ment prices were—Scotch iron, 45s. 44d. per ton; 
Cleveland, 40s. 74d.; hematite iron, 49s. 6d. per ton. 
London operators were credited with being the ab- 
sorbers of the iron that changed hands, but the 
same parties have been named as buying warrants 
for the last month or two, and the conclusion is that if 
they had held to only one-half of what they are said to 
have bought, they would, long ere this, have possessed 
the entire stock. It is evident, however, that there has 
been a leakage somewhere. Owing to a certain degree of 
tightness in warrants, the price of Scotch iron stiffened 
somewhat rsd forenoon, but towards the close of the 
market a decidedly easy tendency set in, and the close 
was dull at the lowest. Scotch iron relapsed from 45s. 54d. 
to 45s. 4d. per ton, the same as on Monday afternoon. 
In the early aco of the afternoon the market was rather 
firmer, but later on’ the tone became dull, and only a 
moderate amount of business was done. The settlement 
srices at the close were—Scotch iron, 45s. 44d. per ton; 

leveland, 40s. 74d.; hematite iron, 49s. 6d. per ton. 
The market was fairly steady this forenoon, partly in 
consequence of the large wibiel of iron from the 
warrant stores yesterday. A moderate amount of busi- 
ness was done in Scotch iron at 45s. 4d. to 45s. 6d. per 
ton, and then back to 45s. 54d. cash. Both Cleveland 
and hematite iron were steady in price. Inthe afternoon 
the market was very excited, with a large business done 
at rapidly declining prices. It was reported that London 
operators had disposed of a wmiionile quantity of iron 
between hours. Scotch iron declined in price to 44s. 104d. 
per ton. Cleveland and hematite iron lost 1d. and 3d. 
per ton respectively. Last week’s shipments of pig 
iron from all Scotch ports amounted to 2880 tons, 
as compared with 6822 tons in the corresponding week of 
last year. They included 110 tons for the United States, 
100 tons for Canada, 100 tons for South America, 133 tons 
for Belgium, 286 tons for Spain and Portugal, 155 tons for 
China and Japan, smaller quantities for other countries, 
and 1685 tons coastwise. The number of blast furnaces 
in actual operation has now increased to twenty. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores yesterday afternoon stood at 540,607 tons, 
against 545,786 tons yesterday week, thus showing for 
the week a decrease amounting to 5179 tons. 


The Pig-Tron Warrant Bill.—Towards the close of last 
week it was confidently anticipated by members of the 
Glasgow “iron ring” that the Pig-Iron Warrant Bill, 
which had been introduced into th» House of Commons, 
and toa certain extent with the sanction of the Govern- 
ment, had been withdrawn. Influence had been brought 
to bear on the Government, it was said, by a deputation 
from the Scotch Pig-Iron Trade Association, by Mr. 
William Jacks, ex-M.P. for Leith Burghs, and himself 
largely Se ed in the pig-iron trade, and by Mr. John 
Wilson, M.P. for Govan. That the Bill has not been 
withdrawn may be seen from the following letter, which 
appears in a Glasgow paper to-day : 

** House of Commons, March 9, 1891. 

‘*Sir,—I observe references in your paper to the above 
Bill. Pemit me to ask you to publish this letter. I think 
it but right that it should be known how the British Iron 
Trade Association was induced to withdraw its support 
from the Bill. There was a meeting of fourteen fem i 


out of a total of nearly ten times that number, and a 
A great weight 


majority of eight to six settled the point. 





of opinion was produced in the shape of letters—mostly 
hostile—but this was due to the promoters not puttin 
forward many letters in support. Since that was decid 
I brought forward before the Associated Chambers of 
Commerce a resolution to support the Bill. This was 
carried in a full meeting with but one dissentient. The 
West Coast ironmasters support it almost toa man. The 
Bill, therefore, will be proceeded with, and I am happy to 
think that it is within the bounds of probability that lan- 
guage will be found to meet the objections raised, and yet 
to effect the suppression of injury to the iron trade which 
certainly is now prevalent through illegitimate ‘ wager- 
ing’ transactions. I believe Mr. Jacks will admit that 
we have endeavoured to meet him fairly.—Thanking you 
in anticipation, I am, yours faithfully, 

‘* William G. Ainslie.” 


In another Glasgow paper of yesterday it was stated 
that the Bill had only been postponed till the 21st April, 
and that it will be heard of again this session. 


The Clyde and American Steamship Trade.—The State 
Line Steamship Company, of Glasgow, has for some time 
ast been in a very depressed condition, owing to the 
osses incurred in the steam trade between the Clyde and 
New York, and latterly it has been resolved to pro- 
ceed to liquidation. There is a belief, however, in other 
quarters that a good passenger business can be cultivated 
on the route now renounced by the owners of the State 
Line. The Anchor Line Steamship Company have brought 
their City of Rome round to the Clyde to get a complete 
overhaul preparatory to commencing to run from Glasgow 
to New York ; and Messrs. J. and A. Allan, of this city, 
have resolved to put a number of their fastest steamers on 
the same route. 


New Shipbuilding Contracts.—It has been stated within 
the past few days that the Greenock Steamship Company 
(Limited) have placed with Messrs, Caird and Co. an 
order for a large steamer of 5000 tons for their ‘‘Gulf” 
line of traders. The same firm have at present under 
construction two steamships of the same tonnage for 
the company named. It is also stated that Messrs. 
Caird and Co. have secured a contract to build 
two steamers of 4500 tons each for a Hamburg com- 
pany, and which are to be employed in the passenger 
service between the Continent and New York. he 
Campbeltown Shipbuilding Company have just contracted 
with an English firm of shipowners to build a screw 
steamer to run on the Mediterranean and Baltic trade. 
She is to carry about 1850 tons deadweight on a small 
draught of water. Messrs. Kincaid and Co. Greenock, 
will supply the engines for this steamer. It has been 
officially stated that the Fairfield Shipbuilding and Engi- 
neering Company have not been intrusted with an order 
to build two new Cunard steamers. Perhaps the announce- 
ment that the order had been placed with the Fairfield 
Company was only premature, for the newspaper in which 
it first appeared is understood to have an intimate con- 
nection with Fairfield. 


Iron Ore Imports at Clyde.—-The import of Spanish iron 
ore at the Clyde during the month of February has again 
been very light, only nine vessels, with 9970 tons, being 
a decrease of 30,124 tons as contrasted with the import in 
same month last year. Of the two months the import 
was only 14,510 tons, being a decrease of 54,106 tons as 
contrasted with that for same two months last year. 
Since the blast furnaces were blown out on October, 1 last 
year, the import on the five months has been only 62,688 
tons, as against 196,085 tons for same period in previous 
year, being a decrease of 133,397 tons. The returns, 
especially made up, are : 


Month. Two Months. 
Vessels. Tons. Vessels. Tons. 
1891... sie 9 9,970 14 14,510 
1890... ore 28 40,094 47 68,616 
1889... 17 25,530 37 57,244 
1888... 22 31,068 57 75,206 
1887... 35 45,573 62 79,011 


Fatal Disaster at Govan Iron Works.-—An explosion, 
attended with the loss of at least five lives, occurred yes- 
terday forenoon at the Govan Iron Works, belonging to 
Messrs. William Dixon and Co., Limited. The manager 
of the works (Mr. John S. Millen), the foreman engineer, 
and several other workmen, were preparing to pass the 
gas from the blast furnaces (for the first time since the 
strike) through the condensing towers for the recovery of 
the pa hs ammonia, when, so far as is known, without 
any premonition, a most violent explosion occurred in one 
of a stack of four gigantic condensers, about 130 ft. in 
height and 20ft. in diameter. With one exception, all 
the persons present near the condensers at the time were 
killed, including the manager and foreman engineer, and 
no person is left whocan give any reliable information as 
to the true cause of the awful disaster. 


Fatal Explosion at Blochairn Steel Works.—Farly this 
morning, in the smithy at Blochairn Steel Works, four 
men were injured by an explosion of a steel tube 44 ft. 
long and 44 in. in diameter, and formed of fin. plate, and 
used as a hydraulic rammer. It had got bent in use and 
was being heated for the purpose of being straightened 
when it burst with terrific violence. It was closed at 
both ends, and it is thought that some water had leaked 
into the interior. One of the men has since died. 


The Institution of Civil Engincers. -The fourth general 
meeting of the Glasgow Association of Students of the 
above Institution was held on Monday night in the Insti- 
tution Rooms, 207, Bath-street, Mr. Robert Robertson, 
vice-president, in the chair. A paper on the Dalmarnock 
Bridge was read by Mr. John Cowan, Jun. 


The Cunard Steamship Company.—A dividend of 4 per 
cent. per annum has been declared. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Heavy Industries.—There is a marked improve- 
ment in the demand for steel castings and heavy goods 
generally, so far as the South Yorkshire district is con- 
cerned. Some branches of the trades are exceptionally 
well employed. The wheelmakers in this district 
are not so well situated, because of the Argentine 
orders on their books, which were stopped some time 
ago, not having been resumed. Many railway com- 
panies build freely themselves, and their demand keeps 
the makers of tyres, springs, and axles busily engaged. 
There is no alteration in the prices of finished material, 
which are: Locomotive tyres, 12/. to 13/.; carriage and 
wagon tyres, 10/. 10s. to 10/. 12s. 6d. ; springs, 10/. ; 
special Bessemer and Siemens billets 5/. 17s. 6d. to 6U. 
per ton. The rolling mills are not quite so well em- 
ployed as they were this time last year. Inquiries are 
plentiful, but buyers are holding off in the expectation of 
a fall in the price of fuel. There is, however, very little 
prospect of this taking place, as buyers of fuel cannot 
place forward contracts at even — prices. The 
demand for the commoner sorts of steel, such as spring, 
octagons, and tyre steel, is growing larger every day, 
and some very heavy orders are expected for the spring, 
when trade is generally brisk in these classes of goods. 
Old rails for re-manufacture are quoted at 3/. 10s. and 
3l. 15s. per ton, new crops are worth about 41. 5s. 


Development in the Glass Bottle Trade.-—Progress is 
rapidly being made in the glass bottle manufacturing 
industry, which is carried on extensively in this district. 
Messrs. Waddington Brothers (Mexborough), who con- 
template the erection of large works, have purchased large 
premisesuntil lately used as boat yards, and intend to use 
the ground for the purpose named. It is an admirable 
site for such an object, being contiguous to the labyrinth 
of canals that abound in this district. 


The South Yorkshire Coal Industry.—The condition of 
affairs at present existent cannot be looked upon as satis- 
factory to those connected with the coal trade of this dis- 
trict. Prices have not further altered, but there is a 
weaker tendency noticeable, and at not a few of the large 
pits of the district the output has been very largely 
reduced by ‘‘ play ” days, not the ordinary stopping away 
from work by the men, of which so much complaint is 
made, but a regular setting down of the pits for two and 
in a few cases even for three days in the week. It is 
noticeable, however, that stocks are not being accumu- 
lated, so that the present apparent weakness will be 
readily got over when the steam coal season fairly 


arrives. There is not so much doing in house 
coal of the best qualities for any market at present, 
but prices have not made any further decline. The ton- 


nage forwarded to London is about an average, but sales 
are not brisk, and in some cases sacrifices have had to be 
made to clear. Best qualities make from 10s. to 11s. per 
ton at the pits, thin seam coal 1s. per ton less. A steady 
tonnage is forwarded to the Humber ports, and the rail- 
way companies are also maintaining a good demand for 
best qualities of hard coal. Good qualities of engine slack 
maintain their value, and there is a steady demand also 
for the lower classes of fuel, inferior slacks and smudge, 
which realise from about 4s. upwards. There is nothing 
new to note with regard to coke, which is in moderate 
demand. There is some feeling of weakness about the 
trade, however, caused by the pressure of supplies from 
centres where smelting furnaces have lately been damped 
down. Severaldisputes between men and employers, which 
were in a threatening position, have been tided over, 
and it is evident that the joint committee of arbitration 
and conciliation is doing a good work. 


Strike at Oughtibridge.—The miners employed by the 
Yorkshire Silica Firebrick Works, Oughtibridge, have 
now been on strike five weeks. Both sides seem resolved 
to fight to the bitter end. Up to the present the struggle 
has been carried on with good feeling on both sides, not- 
withstanding this determination. In addition to their 
union pay the men are getting pretty well supported by 
the different collieries in the district. They are arrang- 
ing for collecting expeditions, so that a prolonged struggle 
seems inevitable. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIbDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is very little business 
doing in the iron trade at present, neither buyers nor 
sellers being much disposed to enter into contracts. The 
fact of the strike of blast furnacemen having terminated 
has not had much effect upon the Cleveland market, 
slthough it has to some extent weakened prices. It was 
generally expected, however, that so soon as the Scotch 
strike was settled quotations would fall much more than 
they have done. Yesterday there was only a moderate 
attendance on Change and business was practically sus- 
pended. Makers would not do business at market 
quotations. There were merchants ready to sell No. + 
.m.b. Cleveland pig iron at 41s. for prompt f.o.b. 
Salivecr and business was recorded at a rather lower 
figure for one or two small lots. Buyers, as a rule, 
were steady and a few of them were willing to give 
more than 40s. 9d. for No. 3. Middlesbrough warrants 
were 40s. 7d. cash buyers, but the figure was quite nominal, 
there being no sellers, and consequently no business. The 
lower qualities were fairly steady though the demand 
was only moderate, and quotations were rather easier 
than when we last repor' About 40s. was asked for 
y forge and 40s. 6d. for foundry, but less would not 
ave been refused by some firms. Hematite pig iron was 
quiet, and local brands were obtainable at a rather less 
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figure than we quoted last week. About 53s. was 
generally quoted for Nos. 1, 2, and 3 east coast 
iron, but the price varies a good deal, some firms 
asking as much as 2s. above the foregoing figure. 
To-day our market was steadier and more settled, but 
only a sinall amount of iron changed hands. Inquiries, 
however, were rather more numerous than on the previous 
day, and the feeling generally was more satisfactory. 
No. 3 was quoted 41s. for prompt delivery, but buyers 
would not offer more than 40s Middlesbrough 
warrants closed 40s. 6d. cash buyers with nothing at all 
doing in them. Most people connected with the staple 
industry regard prospects as fairly encouraging, and 
predict an improvement in quotations so soon as the ship- 
ping season gets into full swing. 


The Fuel Trade.—All classes of fuel are in pretty good 
demand. Coal is firm, and there is a good deal of inclina- 
tion to buy ahead. At Newcastle to-day, best North- 
umbrian steam coal was in very good demand, and 12s. 
f.o.b. was the general figure for prompt delivery. For 
forward delivery a rather higher figure was asked. Second- 
class steam coal was steady at 10s. 9d. tolls. Gas coal 
was in large request, and 9s. 6d. to 10s. 6d. f.o.b. was 
quoted, the price varying according to the position of the 
colliery. Bunker coals were dull, and manufacturing coals 
were quiet, the supply being very abundant. Coke was 
— 17s. to 18s. f.0.b. About 15s. 6d. is now vg) ema 

gure for good blast furnace coke delivered at Middles- 
brough furnaces, 





NOTES FROM THE SOUTH-WEST. 

Gas at Bristol.—A_ Bill promoted by the Bristol Gas- 
light Company came on for hearing before a committee of 
the House of Lords on Friday. Mr. J. W. S. Dix. 
chairman of the company, deposed that the authorised 
capital of the undertaking was 511,250/., and that its Act 
allowed it to pay 10 per cent. on that amount, which had 
been paid for some years. Of the authorised capital, 
444,250/. had been issued by auction clauses. He believed 
that the company was the first to adopt auction clauses. 
The amount of premium yielded by auction clauses was 
210,415/., making a total capital of 664,668/., so that 
instead of the capital yielding 10 per cent. on the whole 
it worked out 6/. 15s. per cent. at the company pro- 
posed, if it obtained its Bill, was to change each existing 
1002. share which received 10 - cent., to two 100/. shares 
to receive 5 per cent. The object was to do away with 
the prejudice which existed generally against a 10 per 
cent. dividend. He believed the idea of the workpeople 
of the company that the shareholders received 10 per cent., 
led to a recent disastrous strike. The Bill would also give 
the company additional powers to issue debentures by 
which money could be obtained at 5 per cent. per annum, 
an advantage to theconsumer. The committee declared 
the preamble of the Bill proved, Fr weird at the same 
time a somewhat higher standard of illumination. 


Newport Tramways.—The directors of the Newport 
(Mon.) Tramways Company have decided to pay an 
interim dividend at the rate of 11 per cent. per annum on 
the past half-year. 


The Electric Light at Bristol.—Mr. Preece has presented 
an elaborate report to the Bristol Town Council upon the 
introduction of the electric light at Bristol. Mr. Preece 
observes: ‘‘I recommend that a complete electric light 
installation be — in Bristol capable of supplying 
electrical energy to light up at one and the same time-100 
arc lamps for public street lighting, and 10,000 glow 
lamps, each of 16 candle-power, for private and internal 
lighting. This means the provision of boilers and engines 
capable of developing 1200 indicated horse-power with 
dynamos, and all the requisite instruments and mains to 
convert this power into the form of electrical energy, and 
to distribute it continuously from a single central station 
to be erected along the water side in Temple Backs. I 
have kept well in view the ultimate extension of the 
system over the whole of the borough, and my estimates 
for mains are based on the assumption that the extension 
will sooner or later be carried out. The site selected for 
the central station in Temple Backs is admirable. The 
space is ample for the purpose, and being on the water 
side we shall secure all the advantages of i 5 transit in 
coals and easy disposal of cinders and a supply of water 
for engine purposes. In my estimate I have not allowed 
anything for the purchase and preparation of the site, 
but I have put down 50007. for buildings and alterations. 
I estimate the capital expenditure necessary for carrying 
out the installation at 66,0000.” 


St. Vincent’s Rocks Railway.— On Saturday, the 
Mayoress of Bristol (Lady Wathen) fired the first blasting 
charge in connection with the construction of the Clifton 
Rocks Railway, an undertaking promoted by Mr. G. 
Newnes, M.P., whose name, it will be remembered, is 
associated with the Lynton Cliff Railway. Mr. Newnes 
also proposes to supply Clifton with a spa and pump room. 


The Sliding Scale.—On Saturday, at a colliers’ delegate 
meeting at Aberdare, it was announced that arrangements 
had been made with the employers to continue the slidin 
scale for the present year, irrespective of a notice whic 
had been given for its withdrawal, 


Cardif.—The steam-coal trade has been active, the 
best qualities having been more particularly in demand 
at 14s. 6d. to14s. 9d. per ton. Dry coal has been making 
13s. 6d. to 18s. 9d. per ton. Patent fuel has been in fair 
request. There has been a slight improvement in the 
bituminous coal trade; No. 3 Rhondda large has made 
143. 6d. per ton. No improvement is likely to take place 
in coke, while the manufactured iron and steel trades 
remain depressed. 





MISCELLANEA. 
Mr. W. H. Wurre, Director of Naval Construction, 
has been appointed a C.B. by Her Majesty. 


Mr. Stanhope has given formal notice of his intention 
to move the rejection of Sir E. J. Reed’s Bill for a 
tubular channel railway across the Straits of Dover. 


The Russian Finance is, it is stated, about to propose 
a tax of one rouble per ton on every foreign vessel arriving 
at or leaving a Russian port. 


In answer to a question in the House of Commons on 
Tuesday, Mr. E. Stanhope stated that the new magazine 
rifle was tested for range in August last at Romney Hoy, 
by the Committee on Explosives. The extreme range was 
found to be about 3500 yards. 


In an article on the prospects of railway construction 
in the United States in 1891, Engineeriny News states 
that there are 18,814 miles there in new lines on which 
work has either been already commenced, or, in all proba- 
bility will be, before January 1, 1892. 


The gross receipts of the twenty-three principal railways 
in the United Kingdom, for the week ending March 4, 
amounted, on 16,244# miles, to 1,292,053/., and for the 
corresponding period of 1890, on 16,149? miles, to 
1,250,411/., an increase of 95 miles, or 0.5 per cent., and 
an increase of 41,642/., or 3.3 per cent. 


The Manchester Town Council, at a special meeting 
yesterday, adopted the report of the Special Committee, 
which has already appeared in our columns, advising that 
the Corporation should assist the Manchester Ship Canal 
Company by advancing two and a half millions to com- 
plete the canal. A Bill giving effect to this will be intro- 
duced into Parliament. 


The electric tramway which Messrs. Siemens and 
Halske have put down at Buda-Pesth, has proved a great 
success, though the fares are higher than in the horse lines 
there. The line is 4.9 miles long, and traverses the prin- 
cipal streets of the cities. On ordinary days there are 
twenty cars in use, which is increased to twenty-four on 
Sundays. The speed is about eleven miles an hour. 


It has been determined to re-engine the Indian troop- 
ship Euphrates at the end of the present trooping season. 
From first to last she will illustrate the progress of marine 
engineering. She was completed with simple horizontal 
engines, after which she was fitted with compound ver- 
tical engines, and now she is to be provided with engines 
of the triple-expansion type. 


The ninth general meeting of the Graduate Section of 
the North-East Coast Institution of Engineers and Ship- 
builders was held in the rooms of the Institution on 
March 4, Mr. F. T. Marshall presiding, when Sir N. 
Barnaby’s paper on ‘‘The Merchant Service and the 
Royal Navy,” read before the Institution of Naval 
Architects in 1887, was discussed by the graduates pre- 
sent. : 


At the last meeting of University College Engineering 
Society, held on Tuesday, March 3rd, Mr. G. U. Jule 
read a paper on ‘‘ Alternate Current Motors,” in which 
most of the different forms devised by inventors were 
described. The next meeting of this Society will be held 
on Tuesday, March 17th, when Professor Hudson Beare 
will deliver an address. The annual dinner of the Society 
took place last night at the Holborn Restaurant. 


We are informed by Mr. G. F. Lyster, the engineer to 
the Mersey Dock Estate, that 142,000 tons of sand have 
been removed by dredging from the Mersey bar since the 
work was commenced last autumn. This, however, he 
states is such a comparatively trifling amount, compared 
with the total to be dealt with, that he considers it pre- 
mature to say anything yet as tothe results of the expe- 
riment. A second dredger will, however, be shortly put 
to work. 


Another advance in the practical application of electric 

wer has been made at the Wednesfield Works of the 
Messiaen Company, Limited, who now depend exclu- 
sively upon that power for their supply of phosphorus, 
A new plant of 700 horse-power was officially inspected 
in full work on Monday last by the directors and officers 
of the company and of the Electric Construction Corpo- 
ration, Limited (the contractors for the ~— when the 
results both as to quality of material and cost of produc- 
tion were considered to be eminently satisfactory. 


Messrs. H. F. Joel and Co., of 31, Wilson-street, Fins- 
bury, London, have completed the electric lighting of the 
National Sporting Club, in the short space of three 
weeks. The installation consists of 160 glow lamps, but 
provision has been made for extending the system to 300 
lamps. The work was carried out after the completion of 
the decorations, which were not damaged in any way. The 
mains, tested on the completion of the work, showed the 
very high insulation of 5,000,000 ohms. The current is 
to be supplied by the Metropolitan Electric Light Com- 
pany. 

The ordinary monthly meeting of the Leeds Associa- 
tion of Engineers was held on Thursday, the 5th inst , in 
the chemical lecture theatre of the Yorkshire College, 
when the secretary, J. A. Tempest, read a report stating 
that subscriptions for the purpose of placing the Associa- 
tion in premises of its own, were coming in satisfactorily. 
After the reading of the report Professor Smithells, of 
the Yorkshire College, delivered a lecture on “‘ Rust,” 
dealing with the causes producing it and the various 
means of prevention and cure, that have from time to 
time been devised by inventors and chemists. 

The eighth ordinary meeting of the Liverpool Engi- 
neering Society was held on Wednesday evening, March 
4th, when Professor H. 8. Hele-Shaw read a paper on 





“The Education of an Engineer.” The paper was partly 
historical, ‘he lives of various leading engineers in the 
past being briefly dealt with. But the author also dealt 
with the Technical Education Act of last year, stating that 
a committee had been appointed by the Council of the 
Society to exert what influence they could on the dispo- 
sition of such funds as might be voted under the Act - 
the Liverpool City Council. The discussion on the paper 
will be taken on Wednesday, the 18th inst. 


The Corporation of Birmingham have commissioned 
Mr. Mansergh, C.E., of London, to ascertain the cost and 
racticability of obtaining a supply of water from the 
lan Valley, and a large staff of engineers are now em- 
fo ae in making surveys for that purpose, under the 
irection ot Mr. Mansergh, Jun. It is proposed to dam 
the Elan at a point about four or five miles from 
Rhayader, Radnorshire. It is stated that the scheme will 
secure a drainage area of nearly 50,000 acres. The aque- 
duct from the Elan Valley to Birmingham will consist 
enya of a covered canal, the wide valleys being crossed 
y means of —- made of steel pipes, and the high 
ranges met with being freed by tunnelling. It is hoped 
that the preliminary work will be completed in time for 
the reports to be submitted to the Birmingham City 
Council early in May. 


We have received from Sir Henry Doulton a short 
pamphlet giving an account of the recent strike at his 
potteries. The dispute rose out of an attempt on the 
part of a trades union to limit the number of apprentices 
to one for every seven journeymen employed. Sir 
Henry very justly pointed out to a deputation of his work- 
men, that had this rule been in force hitherto, but few of 
them would have had an opportunity of learning the 
trade ; and that at the present time the proportion of 
learners in the works was less at any time for the past 
fourteen years. In spite of this, however, a strike was 
—- which, after lasting for twelve weeks, and 

ing backed up by all the modern methods of intimidation 
and picketting, has finally collapsed, the men returning 
to their work under the same conditions as previously. 





THe New Macazine Ririe.—Speaking on Tuesday 
evening to the members of the North London Rifle 
Club, at the Holborn Restaurant, Sir Henry Halford, 
one of the committee who selected the magazine rifle, 
referred to the criticism upon that weapon which has 
recently been made, and to which the members of the 
committee could not reply in the newspapers. He would 
not say that defects had not been found in the weapon, 
but they were not.due to what he called its engineering, 
but to the mode of carrying out the details. The worst 
defects were broken main springs, but these worked 
though broken, and had been known to act perfectly 
when broken into twenty pieces. This breaking, how- 
ever, was due to different qualities in the steel used, steel 
being very difficult to deal with in manufacture, and 
every batch of it requiring different treatment. Objec- 
tion had also been made to the bolthead and its fitting, 
but one bolthead at least had stood the test of firing 
36,000 rounds without failure. But the bolthead had now 
been altered, and it was believed that when riflemen had 
the opportunity of using the weapon they would be well 
pleased with it. It had been said that so small a bullet 
could not possibly do the work required of it, and he for 
a long time had been of that opinion. But one day’s 
experiments upon the carcases of horses, donkeys, and 
sheep had proved to him that it could, and that the power 
of the new rifle was superior to that of the Martini- 
Henry, and very slightly inferior to that of the best 
Express rifle. There pane | be no fear of the weapon, and 
when it should be fully and fairly tried upon an enemy 
it would be found to be the best rifle ever produced. 


An ELECTRIC PINNACE FOR THE CHATHAM DockYARD.— 
On Tuesday last was launched from the works of Messrs. 
Woodhouse and Rawson, at Chiswick, a new type of 
vessel. This vessel, the Electric, is a wooden pinnace, 
built for the Royal Engineers, to carry soldiers from 
Chatham to Sheerness and back. She is 38 ft. 6 in. long 
over all by 8 ft. 9in. beam. Her mean draught is 2 ft. 
3 in., with all machinery in position and 40 persons on 
board. The hull is built of mahogany and is unpainted. 
The motive power is electrical, the following being stated 
to be the particulars of the machinery and performance : 
There are 70 accumulators of the K.P.S. type, having 19 
plates each. They have a discharging current of 1 to 40 
amperes and 120 amptre-hours. The power is trans- 
mitted from the accumulators to a motor discharging 
32 amperes at full power, the propeller rotating at 800 
revolutions. The propeller is 22 in. in diameter, and is of 
Delta metal. The maximum brake horse-power is 5}; 
this is said to give a mean speed through the water of 8} 
miles per hour. The motor is a single magnet machine, 
designed specially for marine propulsion. The boat 
will run from 8 to 12 hours with one charge. The 
total weight of all machinery is 24 tons, the displace- 
ment being 4} tons. The ease with which this vessel is 
worked is, of course, a notable advantage over a steam 
craft. There are two masts each carrying a balance lug- 
sail, there being also a stay-sail forward. The sail spread 
is about 350 square feet. With the effective lead ballast, 
given by the accumulators, the boat should perform well 
under canvas, especially in view of the small propeller 
that is characteristic of electrical vessels. The balance 
lug is quite a new rig for service vessels, and it remains to 
see how far this up-river sail will suit the open reaches of 
the lower Medway. As the Royal Engineers have all the 
requisite appliances and machinery for charging the cells 
ready to hand, and established in any case at Gillingham, 
an electrical boat is especially suitable for the work of the 
station, and should succeed there if it can in any position. 
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NOTICES OF MEETINGS. 

Tue INstiTUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, March 17th, at 8 p.m. Adjourned discussion upon the 
re by Mr. John Thornhill Harrison on ‘“‘The Subterranean 

ater in the Chalk Formation of the Upper Thames.”—Stu- 
dents’ meeting, 7 ee 13th, at 7.30 p.m. ‘The Lanark- 
shire and Ayrshire Railways,” by Mr. W. A. P. Tait, Stud. 
Inst. C.E. Sir Douglas Fox, Member of Council, in the chair.— 
Students’ visit, Wednesday, March 18th, at2 p.m. To the Goods 
Depét of the London, Tilbury, and Southend Railway at White- 
chapel. Assemble in the board-room, Fenchurch-street Stati 

ROYAL METEOROLOGICAL SocteTy.—Wednesday, the 18th instant, 
at 25, Great George-street, Westminster, at 7 p.m., the following 
pee will be read: ‘*A Contribution to the History of Rain 

auges,” by Mr, G. J. Symons, F.R.S. Mr. A. W. Clayden, M.A. 
F.R. Met. Soc., will afterwards exhibit (by a lantern) many slides 
illustrating meteorological phenomena. The meeting wili be 
adjourned at 8.30 p.m. in order to afford the Fellows and their 
friends an opportunity of inspecting the exhibition of rain gauges, 
evaporation gauges, &c., and of such new instruments as have been 
invented and first constructed since the last Exhibition. 

INSTITUTION OF MECHANICAL ENGINEERS. — Thursday evening, 
March 19th, and Friday evening, March 20th, at 25, Great George- 
street, Westminster. The chair will be taken by the President, 
Mr. Joseph Tomlinson, at 7.30 p.m. on each evening. The follow- 
ing papers will be read and discussed as far as time permits: 
‘*Fourth Report on the Research Committee on Friction: Ex- 
periments of the Friction of a Pivot Bearing.” ‘‘On Recent Trials 
of Rock Drills,” by Mr. Edward H. Carbutt, Past-President, and 
Mr. Henry Davey, of London. 

INsTITUTION OF NAVAL ARCHITECTS.—Meetings will be held in 
the Hall of the Society of Arts, John-street, Adelphi, on Wed- 
nesday, March 18th, morning at 12 o’clok ; on Thursday, March 
19th, morning at 12: and evening at 7 o'clock ; on Friday, March 
20th, morning at 12 and evening at 7 o’clock. The Right Hon. the 
Earl of Ravensworth, President of the Institution, wil occupy the 
chair.—Wednesday, March 18th. Morning meeting at 12 o’clock. 
1. Annual report of Council. 2. Election of officers and the 
Council. 3. Address by the President. The following papers will 
then be read and discussed: 1. “Future Policy of Warship 
Building,” by the Right Hon. Lord Brassey, K.C.B.—Thursday, 
March 19th. Morning meeting at 120’clock. 1. ‘‘Onsome recent 
American Warship Designs for the American Navy,” by Mr. J. H. 
Biles, Member of Council. 2. ‘‘On Boiler Deposits,” by Professor 
Vivian B. Lewes, Associate, 38. ‘‘Study of Certain Phenomena of 

pression,” by Monsi M. Marchal, Member, Evening meet- 
ing at 7 o'clock. 1. ‘‘ Boiler Construction suitable for withstand- 
ing the Strains of Forced Draught,” by Mr. A. F. Yarrow, Member 
of Council.—Friday, March 20th. Morning meeting at 12 o’clock. 
1. ‘‘ Recent Improvements in Armour for Vessels,” by Monsieur 
Barba, Chief Engineer of Messrs. Schneider and Co., Creusdt. 
2. ‘*On the Alteration in Form of Steel Vessels due to Different 
Conditions of Loading,” by Mr. Thomas Phillips, Member. 3. ‘‘ The 
Internal Stresses in Steel Plating,” by Mr. J. A. Yates, Member. 
Evening meeting at 7 o’clock. 1. ‘‘Certain Details of Marine 
Engineering,” by Mr. Thomas Mudd, Member. 2. ‘‘OnCombined 
Orank, Crank and Intermediate Shafts, for Marine Engines, and 
on their Liability to Fracture,” by Mr. C. H, Haswell, Member, 
3. ‘* An Assistant Cylinder for Marine Engines,” by Mr. David Joy, 
Member.—The Annual Dinner of the Institution will be held on 
Wednesday, March 18th, at the Holborn Restaurant, High Hol- 
born, at 7.15, 
InstTITUTE OF PATENT AGENTS.—Wednesday, the 18th inst., at 
7.15pm. Business: 1. To read and discuss ° by Mr. E. 
Morton Daniel, Assoc. Inst. P A., ‘‘On Patent Medicines.” 2. To 
read and discuss a paper by Mr, P. Jensen, Fel. Inst. P.A. on “A 
Few Notes on the Patent Office Library” (postponed at last ordi- 
nary meeting). 
CuemicaL Society.—Thursday, March 19th, at 8 p.m. ‘The 
Molecular Refraction and Dispersion of Various Substances,” by 
Dr. J. H. Gladstone, F.R.S. ‘Contributions to our Knowledge 
of the Aconite Alkaloids. Part I. The Crystalline Alkaloid of 
Aconitum Repullus,” by Professor Dunstan and Dr. W. H. Ince. 
‘The Crystallographic Character of Aconitine from Aconitum 


Napellus,” by A. E. Tutton. 
Paves. Society.—March 20th. 1. ‘The Theory of Dissocia- 
uences,” by Mr. S, U. Pickering, 


tion into Ions and its Co 

F.R.S. 2. ‘‘Some Points in Electrolysis,” by Mr. J. Swinburne. 
8. ‘*The Variation of Surface Tension with Temperature,” by Mr. 
A. L. Selby, M.A. 4, “‘ Magnetic Proof Planes and Proof Pieces,” 
by Professor S. P. Thompson, 

THE JUNIOR ENGINEERING Society.—Friday, March 20th, at 8 p.m., 
at the Westminster Palace Hotel, Victoria-street, 8.W. Paper to 
be read and discussed: ‘‘ Iron from the Ore to the Casting,” by 
Mr. Henry J, Young, Jun., Member of Council. 

Tue Surveyors’ InstirvTION.—Monday, March 16th, when a 
paper will be read by Mr. Walter Clode, Associate, entitled ‘‘ Some 
——— of Law arising out of the Occupation of Houses in Flats.” 
e chair to be taken at 8 o’clock. 

Tue Soutn STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS 
MANaAGERS.—Saturday, March 2ist, at the Mechanics’ Institute, 
Dudley. The following pove will be read: ‘‘Smoke Prevention 
and Gaseous Fuel,” by Mr. J. W. Sheel, Harborne, ‘The Manu- 
facture of Basic Steel by the Open-Hearth Process, with Special 
Reference to some of the Furnaces Employed,” by Mr. G. A. Mill- 
ward, Wednesbury. Chair to be taken at 7 p.m. 
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IMPERIAL DEFENCE. 
Tue discussion on the Navy Estimates, which 
has occupied two nights of the House of Commons, 
differs from those of the last few years, inasmuch 


T7las it dealt with a question of statesmanship and 


wide national policy rather than with the details of 
men and materials. Of course, some one brought 
in the 110-ton gun, which is to be regretted. No 


9| body is more anxious to have this unhappy piece 


of naval ordnance dead, buried, and forgotten than 
are the Government officials and Parliamentarians 
who are perforce constrained to keep it still above 
ground. If the weapon could have been quietly 
dropped when it was first found to be practically 
ae we should have heard no more about it ; 


95 | but when critics began to ask questions, the officials 


had to uphold the design or confess themselves 





wrong in adopting it. The remarkable thing is 





that the latter course is never followed. It is 
evident that in a science like that of artillery, 
development, where the advancing steps are made 
without precedent, the adoption of a new type of 
gun must be largely tentative. To make improve- 
ment one must risk failure. An official who would 
not do so would be unfit for his berth. In certain 
walks of public life it would seem that English 
officials are like children who had been bullied by 
their parents and schoolmasters. They have not 
the courage to acknowledge to the smallest and 
most pardonable mistake, and will have recourse to 
any amount of equivocation rather than confess 
even an error of judgment. The parallel is further 
carried out by the transparency of these endea- 
vours to deceive. The 110-ton gun, even if suc- 
cessful, is not wanted as a naval weapon. The very 
best authorities, distinguished officers of the Royal 
Navy, have said this in so many words. But the 
gun is not successful, not even practicable ; that 
has also been said on the best authority—the testi- 
mony of the gun itself. For the Government 
officials to continue to say they are right in sticking 
to this nature of weapon is like the schoolboy who 
is caught red-handed in the orchard, with the 
apples in his pockets, and persists that he didn’t 
come to steal. 

It is a relief to quit this unpleasant subject and 
turn to Sir John Colomb’s statesmanlike review of 
the relation of this country and the colonies in 
naval matters. Sir John first pointed out the vast 
increase, both comparative and actual, in the trade 
of our colonies since Her Majesty came to the 
throne. The figures are so pregnant with mean- 
ing that we may well quote them. In 1837 the sea 
commerce of the United Kingdom was about 
155,000,000. Now it is 744,000,000/. These 
figures apply to the United Kingdom, and are 
sufficiently surprising ; but if we take the corre- 
oo statistics for the outlying portion of 
the empire, we have the following still more 
startling results : The sea trade was in 1837 under 
23,000,000/., now it is 460,000,000/. It will be 
seen, therefore, that while the sea commerce of the 
United Kingdom has increased during the last fifty 
years or so about five-fold, that of the outlying 
empire has increased twenty-fold. During the 
same period the revenue of the outlying empire has 
increased five-fold, and that of the United Kingdom 
one and ahalf times. At the time of our last great 
naval war the Navy Estimates were 22,000,000/. a 
year, as compared to the fourteen million odd of 
the presenttime. The commerce of Australia alone 
at the present time exceeds that of the Federal 
States of America at the time of the outbreak of 
the Civil War. 

The trade of the outlying empire may be con- 
veniently divided into two parts, that carried on in 
amos with the United Kingdom, and that 
transacted independently of the mother-country. 
The amount of the former is 187,000,000/. a year, 
whilst the latter is 273,000,000]. a year. The 
latter figure represents eleven times the total trade 
of the British Empire, exclusive of the United 
Kingdom in 1837, and is one and three-quarter 
times the total trade of the United Kingdom at 
the commencement of the present reign. A com- 
parison of these statistics with those correspond- 
ing to some foreign countries brings out still more 
forcibly the vast strides and ever-growing import- 
ance of the trade of Britain’s colonial empire. The 
seaborne trade carried on by the outlying portions of 
the empire, exclusive of the trade with Great Britain, 
is, as stated, 273,000,000/.a year. This is about 
four times the seaborne commerce of Russia, it is 
equal to that of Germany, three-quarters that of 
France, about two and a half times that of Italy, 
and nearly one a half times that of the United 
States. At the present rate of progress it is 
evident that the seaborne commerce of the colonies 
will soon exceed that of the mother-country, and 
there is little doubt that such will be the case. The 
net expenditure incurred by the outlying empire 
in support of the Navy is for the present year only 
381,546/. ; in other words, out of every pound now 
spent for the naval protection of the whole empire, 
the outlying portion would spend 6}d., the United 
Kingdom contributing the balance. 

The drift of these figures is apparent, but Sir 
John Oolomb, for the present, contented himself 
with moving that statistics of a similar nature, 
referring both to the British Empire and to other 
countries, should be in future added to the Navy 
Estimates. The motion was not pressed, but Lord 
George Hamilton agreed in substance to the pro- 
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sal. We will, however, quote a few more of Sir 
en Colomb’s interesting facts before we pass on. 
The revenue of the outlying empire is one and one- 
eighth times more than that of Russia, two and a half 
times that of Germany, more than three-quarters 
that of France, about four and a half times that of 
Italy. The naval expenditure of Russia is 5 per cent. 
of hertotalrevenue, of Germany 4per cent., of France 
8 per cent., Italy 4 per cent., and the United States 
3 per cent. ; whilst corresponding percentage expen- 
diture of the outlying empire is practically nil. The 
naval expenditure of Russia on every pound value of 
her sea-borne commerce is 1s. 9d., of Germany 1d., 
and France 5d. ; that of the outlying empire could 
not be expressed by an appreciable fraction of a 
farthing. Taking the national shipping entered 
and cleared at the national ports, it is found that 
Russia spends on her navy 5/. 10s. per ton of ship- 
ping, France 1l. per ton, and the United States 10s. 
The: outlying parts of the British Empire do not 
lay out for a similar purpose an appreciable fraction 
of a farthing. The annual sea commerce of Russia 
represents 10s. per head of population ; the corre- 
sponding figure for Australia is 30/. per head. 

It is impossible not to be impressed with the 
great importance of the figures here quoted. As 
Sir John Colomb states, the sea commerce of Aus- 
tralia could be shut up like a telescope by the fleets 
of Chili or Japan, in case of war with those states, 
were it not for the protection of the mother country. 
It is difficult to decide whether these facts are 
fraught with greater importance for Great Britain 
or her colonies; but certain it is they requir- 
ing emphasising at home. A few years ago 
it used to be taken for granted that Britain’s 
greatness rested on her sea commerce, but now 
we find the man who aspires to be the.premier of 
England, he who has filled the serious position of 
Chancellor of the Exchequer, speaking with a light 
heart of the extinction of British mercantile ship- 
ping : ‘‘ The honourable and gallant member seems 
to imagine,” said Sir William Harcourt in the House 
of Commons, ‘‘ that in the event of England being 
engaged in a war her enormous commerce would at 
once be threatened by some belligerent power . 
. . . The honourable and gallant member must be 
aware, however, that neither a single ton of im- 
ports nor exports would be affected by war. By 
the Declaration of Paris the whole trade of belli- 
gerents would be absolutely safe, and the imports 
would come under a neutral flag into England. 
It is true that the great carrying trade of Eng- 
land would be lost..... There would be a 
transfer of ships from British to neutral flags. 
. . . « Sir William did not believe for a moment 
that any multiplication of expenditure on the Navy 
could create such a cruising fleet as would enable 
belligerent commerce to be carried on in belligerent 
bottoms.” Want of space prevents us giving Sir 
William Harcourt’s remarks in full, but we have 
not garbled the sense of what he said by the omis- 
sions in our quotation, and we think that more 
mischievous remarks have been seldom made by a 
prominent English politician. Lawyers are by no 
means agreed as to the interpretation that may 
be put upon the terms of the Declaration of 
Paris, and doubtless it would be no difficult 
feat for a triumphant power to drive a coach 
and four through most of its provisions, were it 
thought necessary to go through such a formality. 
Again, who shall decide what is contraband of war ? 
We have allowed rice to come within this category, 
why not corn? But were the declaration abso- 
lutely definite and ideally favourable to Sir Wil- 
liam’s arguments, it will be a bad day for us when 
we come to rely on any parchment defence for the 
maintenance of our national existence. Almost 
universal experience, extending back since nations 
began, tells us that treaties are observed so long 
only as the parties to them lack the power or the 
inclination to break them. Sir William says the 
powers of neutrals are extending and those of belli- 
gerents are becoming more circumscribed; but 
where are the neutrals who would find the money 
to purchase the vast bulk of British mercantile 
shipping? and where are the crews that could navi- 
gate the vessels ? 

Sir William Harcourt’s statement that no amount 
of expenditure on the Navy would enable us in time 
of war to carry British commerce under the British 
flag is by no means the self-evident proposition 
that he imagines ; indeed, the teachings of history 
are directly opposed to this theory. In past times 
the English losses, the destruction of commerce, 
during the wars with France, were indeed enormous, 





and far in excess of those we inflicted on 
the latter country. In spite of this, so long as 
our fleets maintained their superiority on the 
seas, the additional trade that came to our flag far 
more than compensated for what we lost. A state 
of war necessarily means loss, but it may also mean 
gain; and the latter may preponderate. Our 
enemy’s cruisers will slip out of port, even when 
we hold the sea, and may inflict great damage on 
our mercantile marine ; but in striking an average 
of gain and loss it may be said that, warship for 
warship, one vessel is an answer to another of equal 
ower, so the nation holding the balance in her 
avour will be the victor and her seaborne com- 
merce will be safest. It is the fashion to argue 
that any war in which England will be engaged 
will be of the nature of a duel such as the 
Franco-German struggle of twenty years ago. 
Nothing is more improbable. It is the nature 
of maritime wars to involve neutrals. The sea is 
an open territory, and two maritime nations op- 
posed carry their belligerent operations over the 
whole face of the navigable globe and to the sea 
frontiers of all nations. There are delicate ques- 
tions of neutrality constantly involved, and the very 
Declaration of Paris, upon which so much reliance 
is placed by a certain school of politicians, must 
prove a most fruitful source of contention. 

It should require no elaborate argument, how- 
ever, to show how rotten a staff to lean upon 
treaties and declarations will prove when we come 
to a struggle for national existence. When the 
hour of trial comes England will have to depend on 
the right arm of her might ; and that right arm is 
her fleet. The power of belligerents may be less, 
‘*war may be carried on with more formality,” but 
there is no reason to suppose that the nations of 
the world will form themselves into a police to pre- 
vent a stronger power from crushing a vanquished 
foe. We have no modern precedent for knight 
errantry of this kind ; indeed, the great military 
powers seem to grow more selfishly inclined to pass 
by on the other side year by year. 

As Britain’s right arm of power is her Navy, so 


.|isher Navy founded on and dependent upon the 


sea commerce. Without the supremacy of her mer- 
cantile marine, England’s power and prosperity 
would be no more than commensurate with her 
territorial area ; it would be the history of Holland 
repeated with tenfold emphasis. Even France 
with access to all Europe on the landward side, and 
a large and fruitful territory within her borders, 
owed her loss of power to the decadence of her 
maritime commerce, and the consequent decline 
of her Navy. With the unrivalled chain of mili- 
tary stations encircling the globe, with our friendly 
colonies which would act as supports—in the way 
that the thirteen North American colonies so 
effectually did before we lost them—England could 
be so supreme upon the seas that her commerce 
would be maintained so long as her Navy was un- 
conquered. Single cruisers might carry on for a 
time a guerre de cowrse, but their fate would be sooner 
or later to be captured if they attempted to keep 
the sea. The teachings of history remain still in 
force, unchanged in fundamental principles, 
although steam has revolutionised the tactics by 
which operations will be carried on. The ocean 
remains the same, an open country without cover 
for hiding on its level face; a vessel must be 
driven to its confines for concealment, and take 
refuge in a friendly port. So far as the operations 
of commerce destroying are concerned, steam has 
immensely lessened its possibilities with a weaker 
naval power. In the days when masts and sails 
alone supplied the motive power a cruiser could 
keep the sea so long as provisions lasted, now a 
fortnight’s steaming may reduce her to the con- 
dition of a helpless hulk, unless she can re- 
plenish her coal. Steam, too, has made the world 
so much smaller, and has vastly eliminated the 
element of chance which is ever the mainstay of a 
weaker power contending with a stronger. The 
telegraph is even a more important factor in this 
respect. Indeed, from whatever point we view 
the question, so far as the conditions are changed 
at all, we find steam the ally of the stronger 
power. 

The career of the Confederate cruiser Alabama 
is a good illustration of these facts. Her opera- 
tions were directed against sailing vessels, and her 
opponents had a Navy miserably inadequate for the 
work it was called upon to perform, yet the Ala- 
bama at last fell a prey to a war vessel of almost 
insignificant power. The commerce destroyers of 





the future will be far different vessels to the 
Alabama ; swifter and better armed, but they will 
have ships of proportionately increased efficiency to 
deal with them. The difference between our case 
and that of the Federal States would be that we 
shall have, if we are true to our interests, warships 
on every one of the main trade routes ; we shall 
have bases of supply closed to our enemies all over 
the world ; and the merchant vessels upon which 
our foes will look to prey will be steamers like the 
attacking craft. These are conditions which will 
alter the tactics of the future, and render Alabamas 
hostile to us impossible in coming wars. 

The question remains is our naval power strong 
enough for the great duty that may be thrown 
upon it, how soon no one can tell? Those who 
speak with an authority not to be gainsaid main- 
tain that it is not, but it is unlikely that the nation 
will consent to much increase in the Navy Esti- 
mates so long as war appears distant, and when it 
is near the time for preparation is past. It is a 
fact the people of the ‘outlying portion” of 
the British Empire would do well to consider. 
They have a large and increasing commerce. 
Will they pay something to insure its stability, 
or will they continue to depend on the per- 
haps inadequate protection of the mother country ? 
Whilst forming a dependence of the British 
Crown the colonies would be subject to the 
attack of Britain’s enemies; separated from the 
empire they would be an easy prey to even Chili 
or Japan. Is that a foundation upon which a rich 
and attractive country should be built? Even the 
United States, with its enormous population and 
vast resources, finds it necessaryto have a powerful 
fleet and is making every effort to build up its navy. 
Is it not time for the British colonies to do more 
than has been done for their own safety ? 

That we take it to be the meaning of Sir John 
Colomb’s motion, although not so expressed in 
words. A more momentous question was never 
asked in the House of Commons. 








AMERICAN STEAMERS SUBSIDY. 

TuE Senate and the House of Representatives, 
which constitute the Legislative Houses of America, 
have passed what is called the Postal Subsidy 
Bill, which may be more accurately described 
as a Bill to subsidise American-built steamers. 
Originally there were two Bills before the Legis- 
lature, one of which gave bounties for shipbuilding 
and the other subsidies for the carrying of mails. 
The subsidy was based on the mile run of the 
steamers, and it differs from that paid by this 
country in respect that the vessel must be of 
American build. The Bill, giving builders a 
bounty, came down from the Senate and was 
rejected in the House of Representatives, the 
Mail Subsidy Bill being preferred and adopted 
by 142 against 120 votes. The third reading 
was agreed to by 147 to 145 votes, and in the 
Senate the voting was equally close, 37 being 
for the Bill and 33 against. There was an 
attempt to carry a free ship clause, allowing 
American registry to foreign-built ships, but this 
was defeated by 172 to 117. Shipbuilders and 
shippers of protective principles are not quite satis- 
fied with the measure passed, but they were afraid 
of losing all, and therefore concluded to accept the 
concession made. 

The measure gives a large subsidy—although it 
is only two-thirds what was first proposed, and 
divides the subsidised steamers into four classes. 
The first is the Transatlantic steamer, similar to 
the Etruria but rather faster, a 8000-ton vessel 
with 20-knot speed ‘‘in ordinary weather,” and the 
subsidy is four dollars, about 16s. per knot or 24001. 
for each voyage from America. This is the maxi- 
mum; should there be competition it may be 
materially decreased. The second class of steamers 
is for the Pacific, to compete with the Empresses 
building at Barrow for the Canadian Pacific, but 
they are to be of smaller size and speed—5000 tons 
and 18 knots speed. Their subsidy is two dollars per 
knot, equal to 17001. or 18001. for the Pacific voyage 
to Yokohama. The third-class vessels for the South 
American trade are of 2500 tons, and get one dollar 

er knot, while the fourth class, for the Gulf of 
Rianiec and the Caribbean Sea, are to be vessels of 
1500 tons, and the subsidy is 66 cents. ‘The subsidy 
is only given in the outward voyage from America. 
The estimated amount to be paid annually is about 
245,000/., and this expenditure has already been 
authorised for ten years. A weekly service to 
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Britain would absorb annually 125,000/.; whereas 
at present the Americans on the average send 
mails four times a week, so that if the present 
number of despatches be maintained, either the 
amount paid per mile will have to be reduced, or 
a greater annual expenditure will be involved. 
A weekly service on the Pacific would require over 
90,000/. per annum. These two having been paid, 
30,0001. is left for other services, so that the 
Legislature may not even intend to afford a weekly 
service all round, otherwise they must give British 
steamers the mails. In any case it is likely that 
the present mail arrangement and expenditure will 
continue, or at all events it will not be greatly 
decreased. The British shipowners, however, look 
with equanimity on the additional protection law. 
The running of four or six more fast steamers on 
the Atlantic cannot affect them, more especially as 
these are financially handicapped by increased 
capital outlay, and so far as British builders are 
concerned, their apathy in this matter is sufficient 
indication of their want of fear. The conditions of 
living in America, the protection now so dearly 
loved, require wages to be higher, and it is very 
doubtful if that ingenuity, of which the average 
American is undoubtedly possessed, will balance 
the labour account. All material, too, is dearer, 
and the future depends on the exigencies of political 
thought and opinion, which is ‘‘as the shifting 
sand of the sea shore.” These points may account 
for British calmness. For the present no Atlantic 
liners are spoken of. The investing public has 
concluded that the Pacific Mail Company will get 
100,000/. from new contracts, and the shares have 
gone up considerably. The company, too, it is said, 
is ordering three or four steamers, but the increased 
cost of these, as compared with the Empresses 
with which they will have to compete, does not 
make the mail subsidy such a large increase to 
as may be supposed. New steamers may 

ring prestige, and in the first flush of newness 
and originality all may be well, but British deter- 
mination may soon beat the American competitor 
and necessitate still newer and faster vessels. We 
do not question the American marine constructor’s 
ability ; but the cost may affect the capital of the 
company in such a way as to damp the share- 
holders’ enthusiasm. 

Having stated the general provisions of the Bill, 
it is pertinent to ask what effect the measure will 
have on shipping. Was there need for such a 
scheme? The ostensible purpose is to foster 
mercantile shipbuilding—a laudable ambition. But 
does the end justify the means adopted? Is the 
probable expenditure likely to foster an industry 
of such magnitude as to affect the whole American 
population, and therefore to justify the Legislature 
in employing the taxpayers’ money ? 

It is scarcely necessary to point to the decadence 
of American shipping. The proportion of American 
international trade carried in their own vessels in 
1870 was 35.6 per cent. ; in 1875, 25.8 per cent. ; 
in 1880, 14.76 per cent. ; in 1885, 14.76 per cent. ; 
and in 1890, 12.29 per cent. And yet has the 
export trade of the States suffered? In twenty 
years it has increased by one-third. Itis not—one 
might say it cannot—be argued that trade has 
suffered owing to the requisite shipping facility 
being wanted. No country in the world has such 
an extensive fleet at call. Nor can it be con- 
tended that the freight rates asked militate 
against the development of trade. Often, indeed, 
have British steamers taken grain as ballast. No 
one can quarrel with the idea of ‘‘American money 
for the Americans.” But we fear that the only part 
of the money retained in the States will be that paid 
to the artisans in the shipbuilding yards, and the 
prospects are that a greater sum proportionately 
may be spent abroad. It does not follow that it 
must be American capital which finds employment. 
Just as British capital finds lucrative field for in- 
vestment in the State-aided industries of America, 
it may enter the shipping trade ; but only if it pays. 
British capital goes in search of plums, not of Dead 
Sea apples. The ships must be manned, and there 
are restrictions as to crew. The Bill, we under- 
stand, provides that for the first two years, one- 
fourth of the sailors must be American citizens, then 
a third, and subsequently a half. American labour 
at present commands a higher wage than in this 
country ; the vagaries of the protection policy de- 
mand it, consequently the shipowner will require 
to give higher wages than the British owner, and if 
he pays the American sailor, who is presumably in 
his probationary years, a higher wage than the 


present average, he may have to give an equally 
augmented remuneration tothe British A.B. Thus 
more money leaves the country, for Jack, whether a 
son of Jonathan or John Bull, will spend his money 
in the first port of call, and on this principle New 
York and other American ports gain immensely. 
Provisions and coal can only be carried for one 
voyage as at present. In fact, so faras these points 
are concerned, the money spent in America will 
only be the same as if the ship were American 
owned, but built in Britain or Timbuctoo for that 
matter. So far as finance is concerned, therefore, 
the shipbuilder would be the chief, perhaps the 
only gainer. Exceptional subsidies seem to indicate 
that American builders cannot thrive without 
them ; we do not know but that they might if they 
earnestly tried. With Government help they 
may, but it should be borne in mind that no great 
trade can be maintained by subsidies. American 
owned ships can prosper without the exceptional 
subsidy. Recalling the great success of the Inman 
and International Line, and that their vessels, the 
City of Paris and City of New York, are probably 
the premier steamers for average speed on the 
Atlantic, and noting that the vessels are American 
owned, is sufficient to indicate that the State- 
owned vessels may prosper. 

There are one or two undoubted advantages 
gained under the Bill, apart from the fostering of 
an industry, but they could easily have been got 
without violating a sound principle of political 
economy, for the upholding of which we have con- 
tended. With fast steamers carrying the American 
flag, the States Navy may be augmented should the 
occasion arise. It is also provided in the Bill that 
officers are to be trained in the subsidised steamers, 
so that they may be available for warships. It is 
contended that with ships carrying the American 
flag the products of America would not be interfered 
with, provided the other shipping nations, notably 
Britain, were at war with a naval power. Admit- 
ting all this, we do not see why the case would not 
have been met by the adoption of such a free ship 
clause as was suggested, whereby foreign-built ships, 
if owned in America, like the Inman vessels, should 
be classed as American and carry the stripes and 
stars. This would not result in the inequitable 
appropriation of the money of the agriculturists and 
others to subsidise an industry whose ramifications 
must be confined to a small part of the coast of a 
country with such a vast area. The enormous in- 
dustrial vitality excuses the belief that America 
may in time become a maritime nation ; but we do 
not think this will be brought about by subsidies 
or bounties. The need of dependence, if insisted 
on, usually kills the spirit of independence. 





THE INTERNATIONAL CONGRESS OF 
HYGIENE. 

TuE seventh International Health Congress is to 
be held in London this year during the week end- 
ing August 17th. This very important Association 
summons a convention usually every second year, 
and six such meetings havealready been held, at Brus- 
sels, Paris, Turin, Geneva, the Hague, and Vienna. 
This last meeting was held in 1887, four years ago, 
and the biennial series was interrupted because it 
was decided by the authorities of the Paris Exhibi- 
tion of 1889, to hold a Hygienic Congress inde- 
pendently of the Association. It was therefore 
undesirable for the last-named body to have their 
usual meeting, and at the close of the Vienna Con- 
gress, a four years’ interval was decided on, and 
London was selected as the place of meeting. The 
Vienna conference was a very important and bril- 
liant one. No less than sixteen European govern- 
ments were represented by official delegates, while 
Egypt, Japan, Persia, the Argentine Republic, and 
Uruguay also sent commissioners. Other govern- 
ments sent representatives, Great Britain, the 
United States, Canada, Greece, &c., and altogether 
more than 2000 persons took part officially in the 
proceedings of the Congress. It is probable that 
the approaching Congress will be as numerously 
attended as that of Vienna, and it may reasonably 
be hoped that the meeting will be of even more 
value and importance, since England may fairly 
claim, not only to be the parent of sanitary science, 
but that she still keeps the lead in hygienic engi- 
neering. An important organisation has been for 
some time completed, and is engaged in making the 
necessary arrangements for the approaching Con- 
gress, one special feature of which will be the large 





number of visits to places of interest connected 





with the subject. The following is the arrange- 
ment of the preliminary programme. The work 
of the meeting is classified in two main divisions. 
The first of these referring to Hygiene, contains 
nine different sections. Section 1, of which Sir 
Joseph Fayrer is president, deals with Preventive 
Medicine ; Section 2, Sir Joseph Lister president, 
Bacteriology ; Section 3, Sir Nigel Kinscote presi- 
dent, Relation of the Diseases of Animals to those 
of Man; Section 4, Mr. J. R. Diggle president, 
Hygiene of Infancy and Childhood ; Section 5, Sir 
Henry Roscoe president, Chemistry and Physics 
in Relation to Hygiene; Section 6, Sir Arthur 
Blomfield president, Architecture in Relation to 
Hygiene; Section 7, Sir John Coode president, 
Engineering in Relation to Hygiene ; Section 8, 
Lord Wantage president, Naval and Military 
Hygiene ; Section 9, Lord Baring president, State 
Hygiene. Division 2 deals with Demography—a 
study of the vital conditions of communities, chiefly 
by the aid of statistics. 

The various committees, which are under the 
general presidency of the Prince of Wales, are 
large and influential; they include an Organ- 
ising Committee, of which Sir Douglas Galton, 
K.C.B., F.R.S., is chairman ; a Finance Committee, 
with Surgeon-General W. R. Cornish at its head ; 
and a Reception Committee, with Sir Spencer Wells 
as chairman. The Marquis of Salisbury has for- 
warded through the Foreign Office, a letter ad- 
dressed by order of the Prince of Wales, to Ministers 
for Foreign Affairs in various countries, calling at- 
tention to the approaching Congress and expressing 
the desire that official representatives, as well as 
delegates of learned societies abroad, will be in- 
structed to be present, and take part in the pro- 
ceedings. Similar letters have been sent to the 
different British Colonies and to India, and com- 
munications have been opened with the corpora- 
tions and county councils of the United Kingdom, 
especially with the view of making arrangements 
for excursions to sanitary works, or places coming 
within the scope of the meeting, but also with the 
object of securing the presence of representatives 
from their bodies. There is no doubt that these 
applications will be largely responded to, both 
from at home and abroad. Indeed, at the present 
time some 120 learned, scientific, municipal, educa- 
tional, and other bodies and societies have nomi- 
nated each two delegates, while the Local Govern- 
ment Board, the Geological Survey Department of 
the United Kingdom, the Government of Victoria, 
the Government of New Zealand, and the Govern- 
ment of the Straits Settlements, have already 
appointed their representatives. There can be no 
doubt about the success of the Congress, the chief 
difficulty attending which will be dealing with 
the number of communications that will be pre- 
sented, and the variety of places put at the dis- 
posal of the Organising Committee for excursions. 
Papers will be read and discussed in Burlington 
House, and it is intended that the proceedings 
shall be published in three languages. Apparently 
no funds are provided from any official source to 
meet the very heavy expenses which this under- 
taking will involve, and all liabilities will have 
to be defrayed by subscriptions. We believe that 
about 15001. have already been received, but such 
a sum is but a small proportion of the total amount 
required, and it is to be hoped that the public, 
and municipal bodies especially, will aid liberally, 
so that the only possibility of failure may be re- 
moved. An exhibition of Applied Sanitary Science 
will be held during the term of, and in connection 
with, the Congress, and it is expected that this will 
prove a feature of much interest and value. Those 
who are desirous to learn more of this important 
undertaking should communicate with the honorary 
secretaries of the Organising Committee, Messrs, 
W. H. Corfield and G. V. Poore, 20, Hanover- 
square, London. 








THE INSTITUTION OF NAVAL 
AROHITECTS. 

THE annual meeting of the Institution of Naval 
Architects, which will be held on the Wednesday, 
Thursday, and Friday of next week, promises to be 
of more than usual interest. The meetings of this 
Institution are always important events in the 
annals of the shipbuilding and marine engineering 
world. From the meeting being held on the 
days preceding Easter it brings the first period 
of the shipbuilders’ year to a fitting termination, 
and calls a large number of members up to 
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town from the great centres of shipbuilding in 
the north. The fact that there is generally 
but one meeting a year naturally endows the 
single session with an enhanced importance ; but, 
as this is the strength of the sole annual meeting, 
it is the weakness of the Institution as a whole. 
Since the Institution of Naval Archictects was 
founded thirty-one years ago the good it has done 
to the shipbuilding and marine engineering indus- 
tries is incalculable, and its Transactions include 
memoirs, of both practical and scientific interest, 
second to those of no other technical society. 
Socially—for these institutions have their social 
aspect—it is one of the pleasantest of all the 
institutions ; there is a breezy good-fellowship 
about its meetings which seems to smack of a sea 
occupation. But it has one great fault. Through- 
out its career it has held but four provincial 
meetings; two in Glasgow, one in Liverpool, and 
one in Newcastle. As a result of this single 
meeting policy, the agenda is always unduly 
crowded, and a good paper does not have the time 
devoted to its reading and discussion which its 
merits demand. We believe the Institution of Naval 
Architects gets through in its one meeting as much 
ag reading as any of the other kindred societies, 
his is distinctly bad ; an over-concentrated diet 
is as unwholesome for the body institutional as 
for the body physical; but, worse than this, it is 
not often the husk and draff of discussion which 
is rejected. The most alert of chairman cannot 
keep the bores from appropriating an undue 
share of time, and as those who know least 
are generally ready to say most, it too often 
follows that cutting short a discussion means re- 
jecting the choicest parts. One has only to com- 
yare the time given to an important paper at the 
nstitution of Civil Engineers—where the author 
may be the hero of three whole sittings—with 
that which is accorded to it at the meetings of 
other institutions, to appreciate why the former 
society is so popular. There is another evil 
attached to these concentrated gatherings—one 
which we feel keenly—the strain put upon those 
who follow the proceedings throughout. The Presi- 
dent, with the ozone of breezy northern heaths 
and spinneys fresh in his lungs, endures wonder- 
fully, and sustains his vigilance to the end ; but the 
listless appearance of those conscientious members 
who last until the finish, and the sigh of relief 
which arises from the benches when the Presi- 
dent at last pronounces the welcome formula, 
‘*Now, gentlemen, it only remains our pleasing 
duty to, &.,” are eloquent of mental and 
physical powers overtaxed. Doubtless it is not 
to be expected that the same time can be given 
to & paper at the Naval Architects as is often 
accorded at the Civil Engineers, but much could 
be done to reduce the over-pressure. In 1886 
an autumn meeting was held in Liverpool, and 
for three years there was a second session in the 
provinces, It appeared then as if the practice 
was well established ; but the French Exhibition 
came in 1889 and had the effect of breaking the 
series. Last year it seemed at one time as if 
there would be a second meeting in the north, 
but the negotiations fell through. The whole work 
of the year was consequently crowded into the 
three days of the spring meeting. There are 
undoubtedly many exceptional difficulties in 
the way of the Naval Architects holding pro- 
vincial meetings, so long as meetings are con- 
ducted on the old plan; and, indeed, so long as the 
old plan is followed provincial meetings of this 
Institution must of necessity be rare. The custom 
in vogue among scientific and technical societies 
holding provincial meetings, is well known, An 
invitation is sent from some public body connected 
with the town to be visited, and a local committee 
is formed, At Liverpool, in 1&66, the mayor pre- 
sided over the Reception Committee. At New- 
castle there was the North-East Coast Institution, 
and at Glasgow the Clyde engineers and ship- 
builders. All these three cities are wealthy 
and important shipping centres, but, having ex- 
hausted them, it is difficult to name another port 
where there is a sufficient shipbuilding and marine 
engineering interest to support a body capable of 
entertaining the Institution. Last year the Wear 
and Tees district was suggested, but, as we have said, 
the matter fell through. The difficulty, of course, 
is the ae In the first place the Recep- 
tion Committee have to dip their hands pretty 
deep into their pockets, and, in a small centre, 
where the burden falls on a few, it is very 


heavy. Lunches have to be provided, steamers 
or coaches hired, and many other things done which 
run the bill into thousands. In the case of an in- 
stitution like the British Association, where the 
interest is widespread and the town benefits largely, 
there is no difficulty in raising the funds. The two 
kindred societies to the Naval Architects, the Insti- 
tution of Mechanical Engineers and the Iron and 
Steel Institute, also seldom lack an invitation for 
their provincial meeting, the trades they appeal to 
being so much more universal ; although even with 
these important societies there has been of late often 
a little doubt and difficulty. 

The fact is this system of ‘‘ standing treat” to 
technical societies has outlasted its time. Like all 
promiscuous hospitality it is essentially primitive 
in its character, and, as the primitive stage passes 
away, it gets abused. If a number of gentlemen, 
naval architects or mechanical engineers, wish to 
visit a provincial town and hold a meeting, there is 
no reason why they should not do so, and pay for 
their own lunches, railway fares, and carriage hire. 
The lunches especially are an abuse because of the 
waste ; and it is often simply marvellous that any 
of the guests should get up from the table sober, 
considering the amount of champagne that is 
in the bill: another instance of how much comes 
‘*to those who wait.” The majority of the members 
would be quite content with a simple lunch of cold 
beef and a bottle of Bass. Indeed, it has become 
the custom of late for many of the best class of men 
to cut the invitation feed and slip back to the 
hotel to get a quiet lunch. Of course it would 
not be possible in the majority of cases to depend 
on the casual accomriodation of the neighbouring 
hotels ; but that is no reason why those who eat 
should not pay, rather than trust to the by-no- 
means ungrudging disbursements of strangers. 

Were such a reform introduced as we have 
shadowed forth, there is no reason why the Insti- 
tution of Naval Architects should not hold a meet- 
ing, say, in Southampton and Portsmouth ; read 
papers, visit the yacht and shipbuilding establish- 
ments, go over a warship or two, spend a day in 
the Royal Dockyard—where there is matter to 
interest an intelligent naval architect for a week— 
run over to Cowes and see some of Mr. John Samuel 
White’s beautiful craft, and finish up with a trip 
round the island. 

It is, however, not necessary in the present year 
that the Institution should go to the provinces for 
a second meeting, in order to relieve a congested 
programme, as there is a pressing reason why an 
autumn session should he held in London. On 
May 2 there will be opened an Exhibition which 
will be of special interest to all who are connected 
with seafaring; we allude, of course, to the 
Royal Naval Exhibition. As this will not be open 
until after the coming meeting, there probably will 
be few of the provincial members who will not 
make a second journey to town, if only for the sake 
of seeing this Exhibition—which, we may add, pro- 
mises to be of unusual interest and excellence. It 
would be as well, therefore, that these visits should 
be duly organised, so that members may have those 
special facilities which such an institution as that of 
the Naval Architects could expect from the execu- 
tive of the Exhibition. The Foams is no longer a 
shipbuilding river, but if this autumn meeting 
were, according to custom, made a visiting meet- 
ing, there is plenty to interest naval architects 
and marine engineers. We still have a remnant 
of our ancient shipbuilding trade; and members 
from brand new shops in the north might 
take an antiquarian interest in some of the plant 
still surviving with which we manage to turn out 
warships of the very latest type. Asnorth country 
engineers are also aware, orders for warship machi- 
nery are occasionally secured by firms within easy 
distance of London, Chatham, too, is within an 
easy journey, whilst there are the big guns and 
other marine monsters at Woolwich. In fact, for 
any institution of this kind London is always a safe 
draw, and with the Naval Exhibition running it 
will have especial interest for naval architects. 

Glancing from the Institution in general to the 
forthcoming meeting, the programme of which will 
be found in our announcement column, Mr. Yarrow’s 

per will be, of course, the feature of the meeting. 

he Council has gone to the unusual course of 
setting apart a whole sitting for the reading and 
discussion of the memoir. The subject is one of 
the highest importance just now, and there is no 
one better fitted to deal with it than an engineer 





who has been so eminently successful in the use of 





forced draught. It is whispered that Mr. Yarrow 
is going to make a clean breast of it, on this boiler 
question, on Thursday evening next, and if so, the 
meeting will be one of the most profitable a marine 
engineer could attend ; for certainly there must be 
a great number of special points in Mr. Yarrow’s 
boiler practice to have enabled him to score so 
many successes where others have failed. Lord 
Brassey’s paper has a popular title, and should lead 
to a good discussion. r. Biles has also chosen an 
interesting subject, although we could wish to have 
seen it taken up by an American constructor. The 
Schneider paper naturally arouses interest, but 
may prove disappointing. Mr, Mudd’s paper is 
sure to be good. On the whole the programme is 
of exceptional excellence, the only feature with 
which we are inclined to find fault is the absence 
of Mr. White’s name. This is a distinct loss. The 
Director of Naval Construction, from his position, 
apart from his great professional ability and natural 
parts, is able to contribute at least one good paper 
every year to the Institution of Naval Architects, 








NOTES. 
BrakE TRIALS 1N AUSTRALIA. 

On page 612 of our last volume we gave an 
account of the brake trials which took place in 
South Australia on October 9, 10, and 11 of last 
year. It will be remembered that although four 
competitors signified their intention of entering the 
lists, yet at the last only the Westinghouse Brake 
Company ee. the Vacuum Brake Company, 
the Eames Vacuum Brake Company, and Messrs. 
Tadman and Barling having, for various reasons, 
withdrawn. Consequently the result was an exhi- 
bition and not a contest. All the usual tests were 
gone through with most satisfactory results, the 
brake fully answering all requirements. The Board 
appointed to consider the matter has now reported 
that a continuous brake is necessary and should be 
fitted with the least possible delay to all the rolling 
stock, and that they recommend the Westinghouse 
quick-acting automatic brake as the standard brake 
for the colony, ‘‘ or any other that may afterwards 
be proved to be superior that will couple and work 
withit.” All five members signed the report, but two 
of them added subsidiary reports. Mr. T, Roberts 
conceived that the Westinghouse brake should be 
fitted to the broad gauge stock, but for convenience 
of interchange with the systems of Queensland and 
Western Australia he proposed that the selection 
of a brake for the narrow gauge stock should be 
deferred until the authorities of the other two 
colonies could be consulted, with the view of all 
three coming to the same choice, Mr. J. Quan 
suggested that the ordinary and not the quick- 
acting brake should be selected, and that for goods 
and mineral traffic hand brakes should be retained. 
The authorities of New South Wales are about to 
hold brake trials at which more than one competitor 
will be present, and thus the entire question will 
be reopened. It is to be desired that the new 
quick-acting device of the Vacuum Brake Company 
will then emerge from the obscurity which sur- 
rounds it, and enable the railway world to form a 
judgment of its capabilities. 


THe Hoipina Power or Drirt Botts. 

In a recent issue of Engineering News we find 
some interesting particulars of experiments made 
in America on the holding power of drift bolts. 
The most extensive series of these experiments were 
made by the United States Government about 15 
to 16 years ago, and brought out some very im- 
portant facts. In the first place it was shown that 
the resistance of all drift bolts increased with age, 
being 10 per cent. greater at seven months after 
driving than if drawn at once. The resistance to 
drawing a bolt through the hole is only 60 per cent. 
of that required to draw it out. Smooth bolts 
were also found to have much greater holding 

wer than ragged ones. In fact, the resistance 
is diminished by ragging by from 25 per cent. to 
50 per cent. As regards the size of hole, it ap- 
peared that the holding power of an inch rod was 
greater when driven in an }} in. hole than when 
driven in to any larger hole. With a ? round bolt, 
however, the resistance was greater in a }? in. hole 
than in either a ; in. or an }}in. hole. It was 
also ascertained that a round bolt was, weight for 
weight, 25 per cent. more efficient than a square 
one. With 1 in. round bolts driven into a {# in. 
hole in white pine the holding power was found to 
be 10,000 Ib. per linear foot of bolt. In Norway 
pine the resistance of a similar bolt was 9000 per 
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THE SERPOLLET STEAM CARRIAGE. 
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foot. Experiments were also made in connection 
with the Brooklyn Bridge on the same subject, 


when a holding power of 12,000 lb. per linear foot 
was found for 1 in. bolts driven into a }§ in. hole 
in Georgia pine, which was increased to 15,000 lb. 
per foot when the hole was }¢in. With lighter 
timber containing less pitch the holding power was 
20 per cent. less, and in very dense wood, con- 
taining more pitch, about 10 per cent. more. A 
third set of experiments were made by Mr. J. B. 
Tscharner in the testing laboratory of the Univer- 
sity of Illinois, who found a holding power of 
6000 Ib. per linear foot for a 1 in. round bolt driven 
into a {f in. hole in pine. In oak, under the same 
conditions, the holding power is, he states, 
15,600 lb. per foot. If the bolt is driven parallel 
to the grain the holding power is reduced almost 
exactly by one-half. As regards the effect of the 
size of the holes Mr. Tscharner found that if the 
holding power of a1 in. rod in a }% in. hole was 
considered unity the resistance would be 1.69 in a 








14 in, hole, 2.13 in a }3 in. hole, and 1.09 in a 
% in, hole. 


Tue Hours or Lasour or Ratway SERVANTS. 

The Select Committee of the House of Commons 
—— to inquire into the hours of labour of 
railway servants has got into working order under 
the chairmanship of the President of the Board, 
Sir Michael Hicks-Beach. At the first meeting on 
Tuesday, the 10th inst., Mr. Courtenay Boyle, 
assistant-secretary to the Railway Department of 
the Board of Trade, was cuealiel: and gave some 
statistics deduced from the last Parliamentary 
return which we fully analysed a month ago. In- 
formation, he said, had been received through the 
Foreign Office from countries abroad as to the 
practice adopted by the railway companies in work- 
ing their servants, from which they learnt that in 
Spain the companies made their own terms unre- 
servedly with their servants, but in Switzerland 
there was a very definite Act upon the subject. 
That Act dealt with railway servants and steam- 
ship servants. They had no return from the 
United States. No information was officially got 
as to the hours worked by men who happened to 
meet with accidents. Major-General Hutchin- 
son, inspector to the Board of Trade, stated, 
that during the last three years he had conducted 
inquiries into about 200 accidents on railways, and 
did not remember more than one case in which the 
accident could be directly attributed to working 
overtime ; although, of course, in many other cases 
considerable overtime was found to have been 
worked by servants who had been connected with 
accidents. Still, it was very diflicult to say that 
that was the cause of the accidents. In one 
instance, from the long period of hours which the 





engineman and fireman had been on duty—16 hours 
—he formed the impression that they had not been 
keeping so vigilant an outlook as they might have 
done if they had been fresher men. The witness 
quoted from his reports several cases in which, 
though the accidents where not directly attributable 
to overtime, it was proved that long hours had been 
worked, and said that he thought in about thirty- 
five of his reports he had referred to such cases. 
Every day ought to be considered by itself in work- 
ing a 12 hours’a day system. In an important 
signal cabin 12 hours’ duty was too long, and where 
there were four lines the Tease should not exceed 
Shours. An engine driver's day ought not to exceed 
12 hours with the occasional days in the shed, or 
from 60 to 65 hours per week. Of recent years the 
strain on the drivers had decreased, but it had in- 
creased in the case of signalmen. The Committee 
adjourned till April 10. 


Exectric Rarway SIGNALLING. 

Messrs. Martin and Theodor Perls, of 62 and 63, 
Basinghall-street, London, have invented a system 
of railway signalling in which, if two engines come 
on the same section of line, bells are automatically 
set ringing in each engine by an electric current. 
To do this it is proposed to lay lengths of conductor 
alongside each rail, each separate length being 
entirely disconnected from the preceding and fol- 
lowing one on the same side, though each length on 
the left-hand side is connected to the one im- 
mediately in advance of it on the opposite side by a 
suitable conductor. The lengths on the two sides 
are laid so as to break joint. An additional con- 
ductor, perfectly continuous from end to end 
of the line between two stations, is laid centrally 
between the rails. Each engine is fitted with a 
powerful electric battery, one terminal of which 
is connected to the metal work of the engine, 
so that a current can reach the rails through the 
wheels. The other terminal is connected to a 
brush running on the conductor near the right-hand 
rail, In addition each engine carries an electric 
bell, one terminal of which is connected to the 
metal work of the engine, whilst the other is 
attached to a resistance coil, the other terminal of 
which has two wires connected to it, one leading to 
a brush riding on the left-hand conductor, and the 
otherto a brush riding on the central continuous con- 
ductor already described. Suppose now two engines 
approaching each other in opposite directions, then 
when they come near enough to each other, the 
current passes from the battery on the engine by 
means of the right-hand conductor to the brush on 
the left of the second engine, and through it to the 
bell resistance box, where the current splits, part 
going to ring the bell whilst the remainder passes 
by the central brush and line to the nearest station, 
where it rings a bell and thus informs the officials 
there of the fact of two engines being on the section. 
If the engines come on the same section whilst pro- 
ceeding in the same direction, the current from the 
one engine passes down the right-hand brush as 
before, but reaches the bell of the second engine by 
the cross connections between the two sets of 
conductors already referred to. Thus, no two 
engines, whether proceeding in the same or in 
opposite directions, can enter the same section with- 
out both the drivers on them and the officials at 
the stations at the ends of the line being warned 
by electric bells. It will be seen that the same 
arrangement also allows of telephonic communica- 
tion between the drivers on the engines and between 
them and the signalmen, and this also the inventors 
have provided for in their scheme. 


Tue Serpottet Steam CARRIAGE. 

The steam carriage was born with the railway 
locomotive and yet it has not yet got out of its 
swaddling clothes. The reason is twofold, legisla- 
tive and physical; though the latter element is 
Jargely dependent on the former. If the law did 
not veto all efforts to introduee steam on com- 
mon roads no doubt safe and practical steam 
carriages would be common objects of the high- 
way at the present time; so common that the 
most frisky and ill-broken horses would not regard 
them with alarm. The soundness of this statement 
is strongly supported by the latest example of 
steam carriage Saabebeced’ into this country, which 
comes to us from France, and which we intro- 
duce in Figs. 1, 2, and 3 on the present page. 
This is the steam phieton of M, Serpollet, of Paris, 
upon which we had the pleasure of making a very 
short trip afew days ago, and which is being intro- 
duced into this country by M. J. Pierson, of the 
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firm of J. and O. C. Pierson, of 103, Rue La 
Fayette, Paris, but who is now residing at the 
Royal Hotel, Blackfriars. The exigencies of the 
English law confined our excursion to the limits of 
Messrs. Bryan Donkin and Sons’ works at Ber- 
mondsey, but though we lost an exhibition of 
speed, which averages 16 to 18 miles an hour, the 
very remarkable manceuvring properties of the car- 
riage were most strikingly brought forward. The 
illustrations we now publish give a good idea of the 
carriage itself and the general arrangement. Later 
on we hope to give more detailed drawings of the 
motive machinery, and will therefore confine our- 
selves for the present to an outline description. 
The carriage takes the form of a mail pheton. The 
boiler is of the Serpollet type, and consists of three 
rings of flattened steel or iron tube. The engines 
possess no special features of novelty. The pro- 
ducts of combustion and exhaust steam are carried 
out at the rear as shown. The exhaust is super- 
heated before it escapes so that it is invisible. In 
France the prejudices of the authorities against 
steam on the road have been overcome, and 
there are several of these carriages in ordinary 
use in Paris and elsewhere. The speed is, how- 
ever, restricted to ten miles an hour in the 
city. The experience is that horses are not 
frightened at all, as indeed there is no reason they 
should be. Some horses will shy at anything, 
others have their pet aversions; but these are ill- 
broken animals that are a far greater danger to 
the public than any number of steam carriages. It 
is, of course, unnecessary to point out to engineers 
that a decently designed steam carriage is far more 
under control than a horse-drawn vehicle, both in 
the matter of turning, stopping, and starting. The 
gain in space would also be enormous could mecha- 
nical appliances take the place of horse traction. In 
spite of this we have not much hope that the two 
gallant Frenchmen who are attempting the task will 
be able to move our authorities. We do so hate 
anything that is new and strange in this country. 


Tue DrarnaGe or LOnpon. 


Sir Benjamin Baker and Mr. Alexander R. 
Binnie, have prepared a report for the County 
Council, on the drainage of London. The main 
drainage on the north side of the river is effected 
by three large intercepting sewers. Two of them, 
particularly the low level sewer, are inadequate, 
and there is occasional flooding in the Isle of 
Dogs, Poplar, Hackney Wick, and Westminster 
districts. This would be still worse were it not for 
storm overflows, but these discharge crude sewage 
into the Thames. Other two sewers of equal 
capacity are suggested, providing for an outflow 
of at least 44,000 cubic feet per minute, and 
discharging by gravitation. The southern sewers 
are also insuflicient, and it is proposed to construct 
a new southern outfall sewer extending from 
Greenwich and Deptford to Crossness. To improve 
the drainage and prevent floodings in the Becken- 
ham, Dulwich, Lower Norwood, Streatham, Bal- 
ham, and Brixton districts, an additional new high- 
level sewer is recommended. While draining the 
districts at greater altitude it would also tap and 
discharge the flow in ordinary rainy weather of the 
waters brought down by theold Falcon Brook stream, 
the upper part of the Effra, and the flow as far as 
vonible of a portion of the Ravensbourne Valley. 

he total discharging capacity at Crossness would 
be increased to 57,000 cubic feet per minute, as 
compared with 19,000 cubic feet per minute at the 
present time, or, say, more than 510,000,000 
gallons per day, as compared with 170,000,000 
gallons. The suggested new system of sewers 
would carry one-third of an inch of rainfall per 24 
hours over the 60 square miles of drainage area, 
and at the same time would accoramodate the maxi- 
mum discharge of sewage at .ny time due to a 
population of about 7,000,000 on the south side of 
the river. The cost is put at 24-millions sterling. 
No time, the engineers think, should be lost in 
proceeding with these works. As to the removal 
of the present outfalls further down the river, there 
is not the same urgency. The new works at Bark- 
ing and Crossness, which were begun in 1888, are ap- 
proaching completion and may be in full operation 
at the end of the year. Already 16 million gallons of 
sewage is treated daily at Crossness. The engineers, 
while not prepared to say that precipitation affords 
the only or a final solution, or is not capable of im- 
provement, recommend the continuance of opera- 
tions. Without anticipating what the exact results of 
the experience may be, they pointoutthat the removal 





of the solid impurities by precipitation must neces- 
sarily do away with many of the evils most seriously 
complained of, and they have little doubt that a large 
volume of the effluent water may continue to be dis- 
charged with impunity at Crossnessand Barking. The 
whole of the future sewage, however, should not be 
dealt with at those outfalls. An outfall must be found 
for a portion of it at a lower point in the river, 
where the effluent may find its way more directly 
to the sea. As to carrying the sewers to sea, the 
engineers state that there is no point where the 
whole volume could be discharged in a crude state 
without risk of returning up the Thames and other 
rivers, and of offensive deposits and consequent 
evils arising therefrom. If works were put down 
far out to sea the cost would be eight millions 
sterling, with 80,000/. of annual outlay, and the 
results would not be proportionately as good as 
with works for discharging the sewage in a clarified 
state, say at Thames Haven, and taking the sludge in 
hoppers to sea, requiring a capital expenditure of 
1,600,000/., with 50,000/. of annual cost, exclusive 
of the cost of precipitating at Barking and Crossness 
and of depositing it at sea, as is done at present. 


ANGLO-AMERICAN Mart SERVICE. 


There has been issued a Parliamentary return de- 
signed to show the time occupied by the passages 
both outward and inward during 1890 of each of 
the steamships carrying Her Majesty’s mails be- 
tween Queenstown and New York and between 
Southampton and New York, the names of the 
steamers, and whether under contract. While it 
may serve the purpose for which it was intended 
to indicate the disadvantages of the present 
British mail contract system, it is misleading as 
a record of transatlantic passages. Usually the 
time taken is for the run between Roche’s Point 
and Sandy Hook, when the vessels have a clear 
sea ; but in this return the times given are reckoned 
from the hour the mails are put on board until they 
are delivered at the New York Post Office, and in 
the homeward run—‘‘at the post office at the port 
of arrival,” whatever that may mean. From the 
time given it is certainly not London, but probably 
Queenstown or Southampton. Of course the time 
elapsing between the arrival of the steamer and 
the delivery of the mails will vary very consider- 
ably. Besides, no allowance is made for difference 
in longitude, so that about five hours have to be 
deducted from the home passage and added to the 
outward passage to arrive at the real time. We 
intend shortly to publish some articles on Atlantic 
records, in which we hope to give the recent 
actual performances of all fast Atlantic steamers, 
so we need not attempt here to further analyse 
the figures in the return so far as speed is con- 
cerned. It is interesting to note, however, that 
during the year 210 vessels sailed from Queens- 
town, all British owned, and 211 returned, while 
from Southampton there sailed 125 steamers, all 
German owned, and 111 returned. For America, 
therefore, 335 steamers left this country, and 322 
returned. All carried mails. Of the Queenstown 
steamers two per week, on Wednesdays and Satur- 
days, carried mails by contract, the others carried 
the letters specially indorsed ; while on the home- 
ward steamers, on an average four mails per week 
were despatched, taking all letters posted to date, 
and that by the fastest of the steamers leaving. 
On nine occasions the mails were delivered at New 
York within six days, apparent time, of the steamer 
getting them at Queenstown, and on 34 occasions 
within‘seven days. From Southampton it is rather 
a longer sea voyage, but this is made up by the 
shortness of the railway journey from London, so 
that if the time were taken from the metropolis the 
mails would be delivered vid Southampton within 
eight days on 32 and vid, Queenstown on 43 occa- 
sions. To London the times within eight days 
would be 40 vid Queenstown and 37 vid Southamp- 
ton. The American authorities always send their 
mails by the fastest vessels leaving port on the 
day of despatch, and the day of despatch is 
often made to suit the vessel. The British 
authorities send them with steamers belonging to 
the contracting company, whether it be the fastest 
or slowest vessel, and while the Cunard and White 
Star have splendid vessels, it often happens, parti- 
cularly in the case of the latter, that much faster 
vessels are leaving on the same day. It is anomalies 
of this nature that the return reveals. One or two 
may be specified. On 6th February the Britannic 
and City of Paris left Queenstown together, and 
the latter delivered a few bags of specially inclosed 





letters at New York practically two days before the 
former with all the mails. The same with the Ger- 
manic and City of New York in May. In Aprilletters 
posted in London on the 24th of April arrived in 
New York in the Lahn vid Southampton a day be- 
fore those posted on the 23rd, sent by the Britannic 
vid Queenstown, and yet the latter carried by con- 
tract. So also with the Lahn vid Southampton, and 
the Adriatic vid Queenstown, the difference being 
nearly 2} days. These differences were of fort- 
nightly occurrence. The Arizonaand Alaska have 
beaten the Servia with the mails, and the City of 
New York has arrived frequently beforethe Teutonic. 
Of course there are no such anomalies, at all events 
they are not of regular occurrence, in connection 
with the mails to Great Britain. By this year’s 
arrangement too, the White Star mail steamer from 
Queenstown every alternate Wednesday takes two 
days longer than the Inman steamer leaving at the 
same time. If the Government would discontinue 
the contract system they could have the mails sent 
by fast vessels—seven days between London and 
New York post offices—every Wednesday vid 
Queenstown, every Thursday vid Southampton, 
every Saturday alternately vid Southampton and 
Queenstown, and occasionally a 74 day to 8 day 
every Tuesday vid Southampton. The convenience 
would be great and the cost proportionately small. 





THE BOILER INSPECTION AND REGIS- 
TRATION BILL, 1891. 


Tue following is the text of Sir William Houldsworth’s 
Bill now before Parliament, and which we shall take an 
early occasion of discussing : 


A BItt To PRovIDE FOR THE INSPECTION, LICENSING, 
AND REGISTRATION OF BOILERS. 


1. Every boiler to which this Act apples shall be 
examined, certificated, and licensed according to the 
provisions of this Act. 

2. (1) The examinations shall be made and the certificate 

given by the agency of such inspecting association or 
boiler insurance company, or by such person, whether 
in the employ of the owner of the boiler or not, as the 
owner may select as being competent for that purpose ; 
or the owner of the boiler, if competent, may make the 
examinations himself and give the certificates, and any 
such inspecting association or boiler insurance company, 
by whose agency, or any such owner or person by whom 
any such examinations are made and certificate given, is 
in this Act referred to as an inspector. 
_ (2) The owner of a boiler shall be responsible for select- 
ing a competent inspector, and the inspector shall be 
deemed to be the agent of the owner for the purpose of 
the examinations and the giving of certificates under this 
Act ; and nothing in this Act shall diminish the responsi- 
bility of the owner for the fitness in every respect of his 
boiler, or for the pressure at which it is worked, or for 
its general keeping, treatment, and management. 

3. With respect to the examinations of a boiler, the fol- 
lowing provisions shall have effect : 

(1) At least one steam examination and one entire 
examination of the boiler, and such other examinations (if 
any) as may be necessary in order to ascertain the actual 
condition of the boiler, shall be made within six months 
before the certificate is given. 

(2) Thesteam examination shall be such a full and 
complete examination of the boiler when under steam as 
may be necessary, in conjunction with an entire examina- 
tion, to ascertain whether the condition, construction, 
and fittings, as well as the setting, general equipment, 
and surroundings of the boiler, admit of its being wane 
— at the desired pressure and for the desired lengt 
of time. 

(3) The entire examination shall be such a full and com- 
plete external and internal examination of the boiler when 
at rest and with the manhole cover and other covers re- 
moved, as well as such a full and complete flue examina- 
tion, if there are any flues, as may be necessary, in con- 
junction with a steam examination, to ascertain whether 
the condition, construction, and fittings, as well as the 
setting, general equipment, and surroundings of the 
boiler, admit of its being safely worked at the desired 
pressure and for the desired length of time. 

4, With respect to the giving of a certificate and the 
issue of a license for a boiler the following provisions 
shall have effect : 

(1) The certificate shall state the date on which each 
examination required by this Act was made, and also the 
description of each examination, as well as the pressure 
of steam per square inch at which, and the period (not 
exceeding the — allowed by this Act) during which 
the boiler may be worked, and the inspector before giving 
the certificate shall satisfy himself from the examinations 
that the condition, construction, and fittings, as well as 
the setting, general equipment, and surroundings of the 
boiler admit of its being safely worked at that pressure 
and for that period, and the certificate shall contain a 
declaration by the rye ag to that effect. 

(2) The certificate shall be forwarded to the Board of 
Trade, accompanied by an application in btige. | for a 
license and a tee of 1s., and the owner may elect whether 
he or the inspector who gave the certificate shall make 
such application and receive the license ; and : 

(a) Should the boiler owner elect to make the applica- 
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tion to the Board of Trade and receive the license him- 
self, he shall accompany the application by 

(i.) a declaration stating that the inspector by whom 
the certificate is given was selected by him as being com- 
petent to make the examinations and give the certificates 
required ~ this Act, and that he accepts the said in- 
spector as his agent ; and 

(ii.) a request that the Board of Trade shall forward the 
license to himself at his address given in the application. 

(b) Should the boiler owner elect that the inspector who 
gave the certificate shall make the application to the 
Board of Trade and receive the license on the boiler 
owner's behalf, the boiler owner shall forward to the 
Board of Trade a letter authorising the said inspector to 
inake applications and receive licenses for the boiler until 
such authorisation is withdrawn, and shall accompany 
such letter by 

(i.) a declaration stating that the said inspector, by 
whom the certificates are to be given and the applications 
for the licenses made, was selected by him as tains com- 
petent to make the examinations and give the certificates 
required by this Act, and that he accepts the said in- 
spector as his agent ; and 

(ii.) a request that the Board of Trade shall forward the 
license to the said inspector at his address given in the 
application. 

(3) The Board of Trade on receipt, in the form required 
by this Act, of the said certificate, application, and de- 
claration, together with the said fee, shall issue a license 
authorising the working of the boiler at the pressure and 
for the period specified in the certificate, and shall forward 
such license 

(a) to the boiler owner if requested so to do by him in 
the application for the license, and to the address of the 
boiler owner given therein, or 

(b) to the inspector if requested so to do by him in the 
application for the licence, and to the address of the in- 
spector given therein, provided that a letter has been 
received from the cwner of the boiler, and has not been 
withdrawn, authorising the inspector to make applications 
en = licenses and receive the same on the boiler owner’s 

nalf, 

And may forward such license in either case by post or 
otherwise as they may think fit. 

(4) The period for which a certificate and license may 
be given under this Act shall not exceed thirteen months 
from the date of the last entire examination of the boiler ; 

Provided that— 

(a) Where the entire examination is made within seven 
days before or after Easter Sunday in any year, the cer- 
tificate and license may be given for a period expiring not 
later than seven days after Saw Sunday in the follow- 
ing year, and where the entire examination is made 
within seven days before or after Whit Sunday in any 
year, the certificate and license may be given for a period 
expiring not later than seven days after Whit Sunday in 
the following year, although that period may exceed 
thirteen months. 

(b) Where the entire. examination for a new certificate 
and license is made within one month of the expiration 
of the current certificate and license, the new certificate 
and license may date from the expiration of the current 
certificate and license. 

(5) For the purpose of allowing an inspector sufficient 
time for forwarding to the Board of Trade a new certifi- 
cate for a boiler which has been licensed under this Act, 
the expiring license shall (unless notice is served on the 
owner of the boiler by the inspector or the Board of Trade 
that the new certificate or license is refused, continue 
in force for one month after the expiration of the period 
for which the expiring license was granted, but this enact- 
ment shall not.apply unless the examinations required for 
the new certificate have been made before the expiration 
of the said period. 

(6) For the purpose of allowing the Board of Trade 
sufficient time for forwarding a license for a boiler to the 
owner, or inspector (as the case may be), a license shall, 
subject to the provisions of this Act respecting the refusal 
of a license, be deemed to be in force from the date at 
which the certificate and application for such license were 
received by the Board of Trade, but this enactment shall 
not authorise the working of a boiler after notice has been 
served on the owner that the license is refused. 

5. Where the owner of a boiler desires to change the 
— of the year at which annual certificates for the 
oiler are given, and for that purpose to postpone in an 
year the entire examination required by this Act until 
after the date at which the current license will expire, he 
shall, subject to the provisions of this Act, be entitled to 
receive from the Board of Trade a license (in this Act re- 
ferred to as an extension license) authorising him to 
work the boiler for a further period not exceeding six 

months : 

Provided that 

_(a) The Board of Trade shall not issue an extension 
license for any boiler unless an application for such 
license is made in writing before the current license has 
expired, and is accompanied by a fee of 1s. and a certifi- 
cate _ by the inspector by whom the last preceding 
certificate under this Act with respect to the same boiler 
was given, stating that he has made a steam examination 
of the boiler within six months before the date at which 
the current license will expire, and has satisfied himself 
from the examinations of the boiler that the term of the 
current license may safely be extended, and stating the 
period (not exceeding six months) for which it may be so 
extended; and 

_(b) The Board of Trade may refuse to issue an exten- 
sion license if they are of opinion that an application 
under this section is not made bond fide for the purpose 
above in this section mentioned, or if repeated applica- 
tions for an extension license are madein respect of the 
same boiler. 





6. (1) The Board of Trade shall cause a register to be 
kept of all boilers licensed under this Act, and for the 
purpose of keeping the register and of issuing licenses 
and performing the duties of the Board under this Act 
and otherwise enforcing the execution of this Act, the 
Board shall appoint an officer (in this Act referred to as 
the registrar), and make such arrangements as are neces- 
sary to enable him to discharge the duties of his office. 

(2) The registrar shall perform the following duties : 

(a) He shall issue licenses for boilers in accordance 
with the provisions of this Act, after satisfying him- 
self in all cases before the issue of the licenses 
that the certificates, applications, and declarations re- 
quired by this Act are in due form, and if in any case the 
certificate, application, or declaration is not in due form 
he shall refuse to issue a license for the boiler, and shall 
forthwith serve on the owner of the boiler notice of his 
refusal, with the reasons for it ; 

(b) He shall keep in the prescribed form a register of all 
boilers licensed under this Act, and shall record therein 
the entire examinations and steam examinations made, 
the certificates given, and the licenses issued, so as to 
show whether every boiler to which the Act applies is 
duly examined, certificated, and_ licensed onnertine to 
the provisions of this Act, and shall include any other 
particulars within his knowledge respecting the working 
of this Act which are required for the purpose of the 
annual report hereinafter mentioned, or are prescribed as 
being of general interest to the public; 

(c) He shall in either of the following cases— 

(i.) where he has reason to believe that a boiler to 
which this Act applies is being worked without a 
license, or 

(ii.) where the period for which a boiler was licensed 
has expired without the proper application having been 
made for a new licence (unless he has reason to believe 
that the boiler is no longer worked), 
serve notice on the owner of the boiler warning him that 
he is guilty of an offence under this Act if he allows the 
boiler to be worked without having a license for it ; 

(d) He shall enforce generally the execution of this Act, 
and for that purpose take proceedings against owners of 
boilers, inspectors, and other persons acting in contra- 
vention of any of the provisions thereof ; 

(ec) He shall prepare an annual report stating in a conve- 
nient tabular fom, as far as the information at his dis- 
posal enables him to do so, the particulars mentioned in 
the second schedule to this Act. 

(3) The Board of Trade shall cause the annual report 
by the registrar to be completed, printed, and published 
with as little delay as possible after the completion of the 
year to which it refers, and shall present copies thereof to 
both Houses of Parliament, and also to such free libraries 
and public institutions as they think fit, and shall cause 
copies to be offered for sale to the public at a reasonable 

rice. 

. (4) The registrar shall in the performance of his duties 
under this Act comply with any directions of the Board 
of Trade. 

7. Every boiler to which this Act applies shall have an 
index number permanently and conspicuously marked 
thereon near to the firing end thereof, or in such other 
position as may be convenient for the notice of the in- 
spector, and an inspector shall not give a certificate for 
any boiler which appears to him not to be marked as 
aforesaid. 

8. (1) If at any time a boiler to which this Act be ane 
is worked without being at the same time licensed and 
numbered in accordance with the provisions of this Act, 
the owner of the boiler shall be liable on summary convic- 
tion to a fine not exceeding 1/. for every day during which 
it is so worked, and if any such boiler not being licensed is 
worked after notice has been served by the registrar on 
the owner warning him that he is guilty of an offence 
under this Act if a allows the boiler to be worked with- 
out having a license for it, the owner shall be liable on 
summary ccnviction to a fine not exceeding 5/. for every 
day during which it is so worked after service of the 
notice. 

(2) If any owner of a boiler, inspector, or other 
person— 

(a) knowingly gives a false certificate, or makes a false 
declaration or application, or forges or falsifies a certi- 
ficate, declaration, application, or license for the pur- 
poses of this Act ; or ; 

(b) for the purpose of obtaining or assisting any other 
person to obtain a certificate or license under this Act, or 
of affecting any of the conditions of such certificate or 
license, wilfully makes any false statement, or does any 
fraudulent act or thing; or 

(c) falsifies or fraudulently alters the number marked 
on a boiler as required by this Act ; y 
such owner, inspector, or person shall be guilty of a mis- 
demeanour, an shall on conviction on indictment be 
liable to imprisonment, with or without hard labour, for 
a term not exceeding twelve months, or to a fine, or to 
both fine and imprisonment, and on summary conviction 
be liable to a fine not exceeding 200. : 

(3) If any inspector gives a certificate under this Act 
for a boiler which has not an index number marked thereon 
as required by this Act, he shall for each offence be liable 
on summary conviction to a fine not exceeding 1/. 

(4) If any inspector gives a certificate under this Act 
for a boiler except after the examinations and in accord- 
ance with the conditions required by this Act, he shall for 
each offence be liable on summary conviction to a fine not 
exceeding 20/. ; 

(5) A prosecution for an offence under this Act shall 
not be instituted except by or with the consent in writing 
of the Board of Trade or the registrar. d 

9. (1) Where an offence for which the owner of a boiler 
is liable under this Act toa fine has in fact been com- 
mitted by some servant, workman, cr other person, such 








servant, workman, or other person shall be liable to the 
same fine as if he were the owner. 

(2) Where —7 such owner is charged with an offence 
under this Act he shall be entitled, upon information duly 
laid by him, to have any other Lege whom he charges 
as the actual offender brought before the court at the time 
appointed for hearing the charge, and if, after the com- 
mission of the offence has been proved, such owner proves 
to the satisfaction of the court that he had used due dili- 
gence to enforce the execution of this Act, and that the 
said other person committed the offence in question with- 
out his knowledge, consent, or connivance, the said other 
person shall be summarily convicted of such offence, and 
such owner shall be exempt from any fine or punishment 
under this Act. 

10. It shall be the duty of any inspecting association, 
boiler insurance company, or person having cause to 
believe that any boiler to which this Act applies is being 
worked in contravention of this Act, or that the pro- 
visions of this Act are being evaded in any way, to give 
notice of the fact to the registrar. 

1l. Any act or thing required by this Act to be done 
by the owner of a boiler may be done on his behalf by his 
agent or servant authorised by him for that purpose, but 
this section shall not relieve the owner from any liability 
in respect of anything done or omitted to be done in con- 
travention of this Act. 

12. All fees received by the Board of Trade under this 
Act may be — in payment of expenses incurred by 
the Board in the execution of this Act, or of the Boiler 
Explosions Acts, 1882 and 1890. 

13. For the i of this Act notices may be served 
on any person by being either delivered to him personally 
or by being sent addressed to him at his place of business 
or his usual or last known place of abode by post or other- 
wise. 

14, (1) The forms contained in the first schedule to 
this Act shall be used in the cases to which they respec- 
tively apply ; provided that the Board of Trade may by 
order alter the said forms in such manner consistent 
with the provisions of this Act as the Board think 
expedient, and any such forms for the time being pre- 
scribed by the Board shall have effect as if they were 
contained in the said schedule. 

(2) Any order made under this section shall be laid 
before both Houses of Parliament within three weeks 
after the making thereof, if Parliament is then sitting, 
and if Parliament is not then sitting within three weeks 
after the beginning of the then next session of Parliament. 

15. The rd of Trade may make such arrangements 
as they may deem fit for having the forms in use for the 
purposes of this Act suitably printed and rendered acces- 
sible to the public for purchase at a reasonable price, and 
any person may print and sell those forms, and any 
inspector may print his own name, trade mark, or device 
thereon, subject to the approval of the Board of Trade. 

16. This Act shall apply to every boiler used in the 
United Kingdom or on board any British ship within the 
territorial waters of the United Kingdom with the 
exception of 

(a) boilers belonging to or used exclusively in the ser- 
vice of Her Majesty, and 

(b) boilers used on board steamships certificated by the 
Board of Trade, and 

() boilers used by railway companies as locomotives, 
an 

d) boilers used exclusively for domestic purposes. 

rovided that the Board of Trade may at any time by 
order declare that any boiler or boilers, or class or classes 
of boilers which may appear to be of an exceptional 
character shall, and the same shall Pamela be 
exempt from all or any of the provisions of this Act, and 
that either absolutely or subject to such conditions as 
may be imposed by the order. 

17. For the purposes of this Act, unless inconsistent 
with the context, the ne expressions shall have the 
meanings hereby assigned to them respectively, that is to 
say : 
** Boiler” means any closed vessel used for generating 
steam, or for heating water, or for heating other liquids, 
and includes the fittings as well as the setting and genera] 
equipment of the boiler ; 

‘*Owner ” includes any person who, under any contract 
or otherwise, has the possession of a boiler ; 

‘* Inspector ” means any inspecting association or boiler 
insurance company, by whose agency, or any person by 
whom the examination of a boiler is made and a certificate 
given for bp se of this Act ; 

‘* Prescribed ” means prescribed by order of the Board 
of Trade ; 

“Summary conviction” means conviction by a court 
of summary jurisdiction in manner provided by the Sum- 
mary Jurisdiction Acts, 

18. On and after the first day of January, one thousand 
eight hundred and ninety-two, the registrar shall be pre- 
pared to receive certificates of safetyand to grant licenses 
and on the first day of July, one thousand eight hundred 
and ninety-two, this Act shall come into full operation. 

19. This Act may be cited as the Boiler Inspection and 
Registration Act, 1891. 





THE ‘‘TEUTONIC.” 
To THE Eprror or ENGINEERING. 

Srr,—A controversy was a short time ago raging 
betwixt ‘‘ Engineer” and Mr. B. W. Gunsberg in the 
columns of your valuable journal, and it seems unfair, to 
uy the least, to let these two have the field all to them- 
selves, and to let “‘B. W. G.” stand alone to defend the 
new White Star liner from the slurs cast upon her 
splendid performance and doubts raised concerning it 
when she toe the Atlantic record last year. 

‘“‘Engineer” admits that the Teutonic may have 
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crossed the bar at Sandy Hook before the telegraph 
operators there saw her, owing to its being yet dark at 
such an early hour in the aw. Very well. It now 
only remains to be proved that the Teutonic passed the 
eastern terminal point of her voyage at the time given in 
her log and asserted to be correct by commander, officers, 
passengers, and the White Star Company. On Thursday, 
August 7, 1890, the Teutonic, according to her log, was 
abreast this point (Roche’s Point) at 2.15 p.m. as she 
started on her “record” voyage. ‘‘ Engineer” should 
know that sometimes Greenwich time and sometimes 
Queenstown time is given by the telegraph operator at 
Roche’s Point. As a matter of fact, it was generally 
Greenwich time which was given there about that time. 
There can scarcely be a doubt that the time given by Cap- 
tain Irving when his ship was abreast Roche’s Point was 
Queenstown time. Now the time, according to Lloyd, 
was 1.47 p.m. Take this to be Greenwich time, as there 
isn’t a doubt it is, What is the difference between Green- 
wich and Queenstown time? Queenstown time is twenty- 
eight minutes slow of Greenwich. What is the difference 
between the time given by Lloyd’s people and the Tev- 
tonic’s log? Twenty-eight minutes ! Eioyd’s pee 
operator signalled the Teutonic by Greenwich time, the 
time in the Teutonic’s log (as is only natural) was _— 
by Queenstown time ; and as that is slower than Green- 
wich, the Teutonic (according to Lloyd) only seemingly 
— the point before she was stated to have done so by 
er captain. This statement, I consider, verifies the 
time given on the Teutonic’s log to be correct, as well as 
the signal station time. As the times at the two terminal 
ints of the weynge are now admitted to be right, the 
Teutonic therefore broke the Transatlantic record when 
she arrived off Sandy Hook lightship at 4.20 a.m. on 
Wednesday, August 13, 1890. 

There are two telegraph men (I may add) at Sandy 
Hook. They both disagree with the time given by the 
Teutonic’s log for the crossing of the bar. ey do; and 
furthermore, they disagree amongst themselves (as 
‘* Engineer” took care not to mention). One gives 
5.10 a.m. as the time, and the other 5.40 a.m.! Surely 
the time ascertained by the captain, verified by the 
officers, and checked by the passengers on the Teutonic, 
with the lightship close, so that the time could be taken 
so exactly that the lightship would be abreast the beam, 
is to be accepted before that of two telegraph men at a 
distance away, and in the dark; and, to crown all, who 
disagree with each other ! 

As for the sighting of the Teutonic by the City of New 
York on August 9, when the Teutonic, according to the 

osition given on the log for noon that day, should not 
1ave been in sight of the teed boat for some time after- 
wards ; all that one can say is either that the officers of 
the City of New York were mistaken or that there was 
an error made in obtaining the latitude and longitude of 
both or one of the ships at noon that day. Clearly the 
only thing that can now be done is to invite any one who 
-—_ this communication in the columns of your 
widely-circulated journal (in whatever country he may 
now be), and who may have been a passenger on one or the 
other of the ships, who can remember being on deck at 
1.40 p.m. on Saturday, August 9, or at midnight, to 
write to this journal if he observed the rival vessel (and 
was sure it was she) at those times, or, indeed, at any 
time on that day. However, the sighting at sea is by no 
means so important as the start and finish of the voyage. 
If the vessels actually were in sight of one another on the 
date above mentioned, it only infers that the City of New 
York covered a longer route or the Teutonic a shorter 
route (or both) than their logs registered. 

The disinterested public may now judge whether or no 
the Teutonic’s log is correct, in the matter of terminal 
times at least. Iam one of those who are perfectly sure 
of it, and, furthermore, I have no interest whatever in 
the welfare of the White Star Company or its servants. 
T see no reason why people should be so unwilling to 
admit that the Teutonic broke the Transatlantic record 
when she did so for the first time. Had the City of New 
York not been racing with her I believe that her log 
would have been accepted as correct. Had the Umbria, 
say, been racing with the City of Paris, when the latter 
for the first time broke the record, I doubt if the Paris’s 
time, according to her log, would have been accepted, 
not agreeing with the telegraph operators’ times. It was 
accepted because no boat was racing with her. The first 
voyage, I may incidentally mention, that the City of 
Paris made in less than six days was 5 days 23 hours 38 
minutes in duration; while the first made by the Teutonic 
in wnder the six-day limit occupied only 5 days 21 hours 
55 minutes. Had the City of Paris not existed before 
her, even this passage would have, by far, broken the 
record, 

Regarding the ‘terminal times” and sighting of the 
City of New York and Teutonic on the August westward 
aoraee last year, ‘‘ Engineer” seems to think that the 
log of the City of New York agrees with the telegraph 
operators at both ends. The City of New York, accord- 
ing to her log, cleared Roche’s Point at 1.30 p.m. on 
August 7. Yet Lloyd's telegrams stated that the time 
was 1.51 p.m. And 1.5 p.m. and 1.25 p.m. are stated to 
be the time of departure from different sources. Why is 
there no row about this? 6.37 a.m. and 7 a.m. were tele- 

raphed as her time of arrival at Sandy Hook on Wednes- 

ay, August 13. Besides 5.10 a.m. and 5.40a.m., 5.15a.m. 
was stated as the time of the Teutonic’s arrival. How con- 
flicting all these are ! In an account of the voyage, from 
an American paper, obtained from passengers of the City 
of New York, it is stated that some time after tea on the 
night of the 8th (Friday) the City of New York’s officers 
admitted to the passengers that the Teutonic (which had 
been for some time far ahead and nearly hull down) had 
succeeded in getting out of sight. They state that she 
was not seen by them again until Tuesday (the 12th), 





when both ships were within a few hundred miles of 
Sandy Hook. ; 

In closing this letter, I may mention that there were 
in all ten “‘ races” between the Teutonic and City of New 
York in 1890. ‘‘ Engineer” states that the City of New 
York won seven of them. Of this I will have more to 
say hereafter, as I am afraid I have already trespassed 
quite enough upon your valuable space for one issue. 


Yours, &c., 
February 16, 1891. Wurte Star. 





OUR GUNS. 
To THE Eprror or ENGINEERING. 

Str,—Your correspondent, a ‘‘ Practical Gunner,” 
might as well write his letters on this subject in an un- 
known language for the influence they will have upon the 
British Ordnance authorities, and the letters might as 
well never have been written. 

But if the British Ordnance authorities are blind and 
indifferent, the foreign authorities are not, and the 
criticisms that have appeared from time to time in your 
columns have had some effect in ation 2 foreign 
governments from any further following our lead, and 
they are not only quite aw courant as to the measure of 
vulnerability of our armour-clad systems, but they also 
know too well the treacherous character of the system on 
which our guns have been built up to within quite recent 
years. 

The sooner the suggestion made in your columns that 
our armour-clad systems be tested to destruction on a 
floating target ship is carried out, the better ; one such 
series of tests ae settle finally the relative invulnerable 
value of the various armour-clad systems introduced by 
the different naval constructors, and be worth any num- 
ber of naval manceuvres ; and the earlier the authorities 
recognise that a gun is only a form of a thermo-dynamic 
motor, and that there are the effects on the molecular 
structure of the gun of the residual heat, varying in 
measure according to the sum of the thermic values of 
the combustible charge, and that the more freely the 
piston or projectile moves, the greater the transformation 
of the thermic value into dynamic energy, the better for 
the character of our offensive and defensive armaments. 

Fancy the effect of working a gas engine without cool- 

ing its sides. The residual heat, accumulated in the 
cylinder sides, would soon show itself, and the arrestation 
of the projectile by the rifled chases increases the trans- 
ference of the heat to the sides of the gun, and reduces 
the proportion of actual thermo-dynamic transposition 
“7 seriously. 
_ No doubt the gun of the future will be one that 
impels by a expansion a high explosive, so that 
we shall, like other governments, have to commence the 
formation of an offensive armament de novo, but in the 
interim, a European or Transatlantic war would leave 
us with an unenviable sense of uncertainty as to the 
behaviour of our heavy weapons of offence, and our 
armour-clad line of defence. 

Fortunately, we have at the head of the Ordnance De- 
partment an ardent student of thermo-dynamics, and one 
also who has given, if theoretically, a serious attention to 
the molecular structural characteristics of steel, so that 
the guns of the future should be constructed on more 
rational principles than have hitherto obtained. 

Yours faithfully, 
: B. H. Tuwalrte. 

Liverpool, March 7, 1891. 

To THE Eprtor or ENGINEERING. 

Str,—In this week’s issue of ENGINEERING, 282, 
there is a paragraph you draw attention to as of much 
interest concerning the rapidity of fire of the Trafalgar’s 
guns, which loses much of its interest when it is seen that 
no mention is made of whether there was a target ; and, 
if so, whether it was hit. 

I would venture to draw your attention to a far better 
proof of rapidity and accuracy of fire, though with a 
smaller gun, viz., the 46-ton, 12.5 in., worked entirely 
by hydraulics, in H.M.S. Colossus. In 87, ’88, and ’89, 
during the annual prize firing, one of the turret guns of 
that ship fired four rounds in six minutes, and though 


the ship was steaming 8 ep bee a vem ig distance of | Den 
e 


1800 to 1500 yards, in each of these years, the target was 
hit three times out of the four rounds. is fact is well 
known at the Admiralty and by most foreign powe 
having been much commented on at the time; aat 
should like to add that this result is more than a proof of 
the efficient Sane of the hydraulics; it is also the 
effect of continuous drill and hearty co-operation on the 
part of the officers and men concerned. It has been said 
that it was made too much of by reason of the gun being 
loaded before commencing ; but that fact is made up for 
when I say that the gun was also loaded at the end of the 
run, the fifth round not being allowed to be fired, the six 
minutes having elapsed since firing the first round. 
Yours truly, 
Lewis Barty, Lieut. R.N. 
H.M.S. Vernon, Portsmouth, March 7, 1891. 





OVERHEATED FURNACE CROWNS. 
To THe Eprror or ENGINEERING. 

Srr,—At 290 of the last number of ENGINEERING, 
of Mr. Hletcher's report to the Manchester Steam 
Jsers’ Association is given. Considerable difficulty 
appears to have been experienced in determining the 
exact temperature to which the boiler crowns were raised. 
May I suggest that a thermo-couple, made of platinum 
and platinum-rhodium wires, ps, a galvanometer, are 
all the apparatus necessary to measure accurately tempe- 
ratures from 1000 ~. . downwards? The wires are 
twisted together for a length of a quarter of an inch, the 





rest of the wires being kept apart by a covering of 
asbestos. The ends, remote from the junction which is 
heated, are joined to ae wires, the junctions being 
kept cool in a glass of alcohol, and the copper wires are 
connected to a retz D’Arsonval galvanometer. The 
galvanometer is calibrated by placing the thermo-couple 
into melted metals at their known melting points. 

As the galvanometer is dead beat, the changes of tem- 
perature are instantly determinable. I have worked in 
our laboratory with this arrangement for some time, 
while examining the well-known recalescent points in 
steel. In order to get a permanent record of the results, 
the light reflected by the mirror of the galvanometer acts 
on a moving band of photographic Paper 5 the curve thus 
[area gee rgd drawn shows all the changes of tempe- 
rature which have taken place during the experiment. 
While the trace is —— made, a time trace is also made 
on the band, so that the change of temperature during 
any interval of time is at once shown. 

The thermo-couple wires and galvanometer were sup- 
plied to the ne ge by the well-known French engi- 


neer, M. Carpentier, of Paris. 
Yours truly, 
Frepertck J. Sarri. 


Millard Engineering Laboratory, Oxford, March 10. 








TRIAL OF H.M.S. ‘‘LATONA.” 
To THE Eprtor oF ENGINEERING. 

Srr,—After reading Mr. Mansel’s letter in ENGINEERING 
of the 6th inst., I must at once withdraw the statement 
regarding 6000 horse-power not having been mentioned by 
the Admiralty, and apologise to him for having made it. 
All I can say in excuse, or rather mitigation of the error, 
is that 7000 horse-power was that required on the trial, 
and not having available the same means of reference as 
Mr. Mansel, I hastily concluded that 6000 had not been 
mentioned at all ; still another contributory cause was the 
use of the term ‘‘ natural draught ” for these trials, which 
are not really natural, but only restricted forced draught ; 
the 6000 appears to be the real natural draught power at 
sea, producing the sea speed of 18 knots of which I spoke 
in my last letter, while the 7000 is the ‘‘ natural draught 
trial” power. 

I trust Mr. Mansel will consider this some mitigation 
of the offence, although it cannot excuse it, for in making 
the definite statement without having had the opportunity 
of consulting the original description, I fully p+ mat my- 
self quite in the wrong. 

Now, after this, will Mr. Mansel allow me to object 
once more to his statement that the speed was not 19.051 
but was 18.92 knots? I do not think he quite appreciates 
the objection, which I will try to put more clearly. Mr. 
Mansel’s statement comes to this: Because the speed at 
9000 horse-power is estimated at 20 knots, and at 6000 
horse-power is estimated at 18 knots, and because by his 
formula these would correspond at 7242 horse-power to 
18.92 knots, therefore the speed was 18.92 and was not 
19.051 knots, 

Now the objection to this has nothing to do with the 
correctness of Mr. Mansel’s formula, or with observers’ 
errors or tidal drift—points mentioned both in the letter 
and article—but refers to the simple fact that estimating 
to get 20 knots is an utterly different thing to obtaining 
20 knots without one decimal of difference. I should 
very sorry to assert that the speed was exactly 19.051, 
no matter how accurate the observers may have been or 
how exact the tidal drift allowance, but I should be still 
more sorry to assert on the basis of two estimated speeds 
and a bo pa age formula that the speed was exactly 
18.92 and neither more nor less, , 

I assume in the foregoing that perfect exactness is what 
Mr. Mansel claims, otherwise there would be no sense in 
objecting to 19.051 in order to substitute 18.92 ; and may 
I again here state that no such minute exactness could 
ever probably be attained in any, and certainly not in 
Admiralty trials ; for example, the horse-power given was 
the mean of eight hours, while the speed was the mean of 
four runs on the measured mile, all taking place in about 
one half-hour out of the sixteen the whole trial occupied. 
If Mr. Mansel requires data to prove the correctness or 
otherwise of his formula, he must seek it at such firms as 

ny’s, and others on the Clyde, who use the ogy ive 
trial system ; but even then I am doubtful if he will find 
it very profitable to argue about .1 of a knot. 
ours truly, 
Tue WRITER OF THE ARTICLE. 





VictortaN Rattways.—During the past year about 
430 miles of additional railway were opened for traffic in 
Victoria. 

Tur First-Ciass Cruiser ‘ Hawke.”—There_ was 
launched on Wednesday, 11th inst., from Chatham Dock- 
yard, the first-class twin-screw protected cruiser Hawke. 
The vessel was commenced in June, 1889, some delay 
having taken place in her completion in consequence of 
the steel and other plates not having been sent in by the 
contractors. The principal dimensions of the Hawke are: 
Length, 360 ft.; breadth of beam, 60 ft.; and displace- 
ment, with all her weights on 7350 tons ; with a 
mean draught of ft. Her ling power will be 
of 12,000 horse, and she is expected to realise a speed, at 
f draught, of 20 knots. The engines are being con- 
structed by the Fairfield Company at Glasgow. For 
offensive purposes she will mount an armament of broad- 
side and ovendett firing guns of a couple of the 22- 
ton 9}-in. guns for a right ahead and astern fire, with ten 
of the 5-ton 6-in. guns. Her stowage capacity will enable 
her to receive 800 tons of coal in her bunkers. The 
Hawke will be at once completed in readiness for being 
commissioned. : 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig Iron Warrant Markets.) 


DeEcEMBER, 1890. JaNnuARY, 1891. 


Frsrvuary, 1891. 














( 





6 19 2 a 

Norr.—Each vertical line represents a market day, and each horizontal line represents 1s, in the case 
of hematite, Scotch, and Cleveland iron, and 11. in all other cases. The price of quicksilver is per 
bottle, the contents of which vary in weight from 70 lb. to 80 1b. The metal prices are per ton. Heavy 
steel rails are according to Middlesbrough quotations. 





A NEW SPRING WASHER. | American railroads for use in the fish bolts of their rail 


Tue spring washer we illustrate below is now being | J°its. 
introduced into this country by the Positive Nut Lock | 
Washer Company, Limited, of 1, Charlotte-street, Tur Sournern Srares anp Evropg.—A concerted effort 
Bedford-square, London, W.C. As will be seen from | is now being made in the Southern States to establish direct 
our engraving, it differs from the ordinary spring | steamship communication with Europe. Many difficulties 
washer in having a rib of A section where it abuts | will have to be overcome There is no trouble in getting 

| outward freights during the cotton season, five months in 

the year, but for the other seven months business must be 

uncertain. Another obstacle is the small volume of im- 

ports. The times are now believed, however, to be more 

ropitious, as Florida and Texas invite immigrants. 

laeaver a direct trade in cotton has been established 
from Rome, Macon, Atlanta, and other interior cities. 











GERMAN Crt1Es.—The population of Berlin in Decem- 
ber, 1890, amounted to 1,574,485, as compared with 
1,315,000 in 1885. The population of Hamburg is 
returned at 570,534, showing an increase of 99,524 
as compared with 1885. In 1885 Leipsic had 193,772 
inhabitants ; in December, 1890, it numbered 353,272. 
The population of Munich is returned at 344,895, 


against the nut, which, when the nut is screwed home, 
cuts into and round the threads of the bolt, and 





materially assists the spring in locking the nut. The 
attempt has been made in this washer to combine the 
spring system of locking a nut with the system of 
jamming the threads, both of which systems have 
long been in use independently. We are informed 
that the device has proved very successful in practice, 
having been adopted by many of the principal 





showing an increase of 83,000, as compared with 1885. 
Germany has three cities with populations ranging 
from 200,000 to 300,000 each, viz., Cologne 282,537, 
Dresden 276,085, and Magdeburg 200,071. Cologne shows 
an increase in its population of 43,000, as compared with 
1885, Dresden an increase of 30,000, and Magdeburg an 
increase of 40,000, 





FOOT PRESS. 

Tue drawing represents a foot press largely in use 
in Birmingham by jewellers, makers of light fancy 
brasswork, buttonmakers, &c. It is useful for all pur- 
ee where it is necessary for the operator to have 

oth hands at liberty. The press is usually fixed upon 
a wooden bench about 24 ft. high. The treadle is 
fixed to the floor by two small brackets having centre 
pins between which works the iron bar carrying the 
treadle board. The treadle is connected to the fly- 
wheel by a small connecting-rod, and when the machine 
is at rest this rod and treadle occupy the position 
shown in dotted lines. The centre of the top of the 
connecting-rod first comes to one side then tothe other, 
the balance weight in the flywheel coming, of course, 
to the bottom. The motion given by the foot partly 












































rotates the flywheel, the momentum given to it being 
sufficient to carry it over the centre and do the work 
between the tools. The balance weight in the fly- 
wheel then gravitates to the bottom, and lifts the 
treadle ready for the next stroke. The flywheel is 
keyed on to the shaft, which at the opposite end has a 
crank forged upon it. This crank-pin works in the 
vertical ram, giving the necessary reciprocating motion 
toit. The top of this ram is connected to the sliding 
head, which carries the top tool, the bottom tool being 
fixed to the body of the press. The sliding head works 
on circular guide pegs, and any wear may be taken i 
by the set pin shown at the right hand, acting through 
a splitend. The press is manufactured by Mr. R. J. 
Richardson, 49, Alston-street, Ladywood, Birmingham. 





INDUSTRIAL NOTES. 

Ir has been observed by an authoritative writer 
upon labour questions that the new unionists are re- 
markable for surprises. Further illustrations of this 
fact have been given during the t week by the 
action and attitude of the Dockers’ Union. It was by 
this union and its leaders that the system of, what has 
been called, sympathetic strikes was first instituted, 
with threats of a general strike if the terms and con- 
ditions demanded by the union were not conceded. 
But this was when the dockers were the parties 
cameras, and when other trades were expected to 
follow their lead and to strike at their call in support 
of the Dockers’ Union. The executive and officers 
have now discovered that it is unwise to engage in a 

eneral strike out of sympathy with other workmen. 

hey have therefore withdrawn their forces from the 
Cardiff strike of the Seamen and Firemen’s Union. 
The fact is that the railway men, the miners, and also 
one of the local unions of Cardiff engaged in dock work, 
resolutely refused to embark in strikes of sympathy. 
The unwisdom of this method of industrial warfare has 
often been urged in Industrial Notes, and the total 
collapse and failure of the system have been prognosti- 
cated over and over again. The conduct of the 
dockers’ leaders and of the stevedores will go far to 
dissolve the delusion that general strikes, in support 
of a specific strike fora special object, are commend- 
able as a peter, or that they can readily further the 
ends sought. Doubtless the dockers were well advised 
in the decision they arrived at. The end will be that 
the Seamen and Firemen’s Union will suffer a defeat 
in a conflict which was undertaken on the supposition 
that all the other unions would stand by them in the 
struggle initiated at Cardiff. 

Another surprise has been effected in London. 
Dockers’ Union and the other unions engaged in dock 
and riverside work, have been working hard for the 
past two years to establish a federation which was 
destined, in their opinion, to control the entire labour 
of the port of London. The folly of relying upon any 
such federation has often been pointed out in Industrial 
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Notes. It has been shown that the interests of different 
classes and grades of workmen are not so absolutely 
identical as to insure complete accord upon all points, 
either as to wages, conditions of employment, or even 
hours of labour. At best those interests only approxi- 
inate to similarity; absolute identity is not possible. 
This has been shown in a variety of ways during the 
last twelvemonths ; the conditions of labour during the 
last few months have accentuated this conclusion. 
Nevertheless, the power of federation was believed in 
to such an extent that the plans for a federation were 
completed, and the federation of dock and riverside 
labour was effected. After an experience of only a 
few months the federation has gone to pieces, by the 
withdrawal of the dockers, the stevedores, and others, 
the final result of which will be not only a dissolution 
of the partnership, but some heart-burning on account 
of the manner, and by reason of the circumstances 
when che withdrawal took place. If not too late, 
the troubles and defeats recently experienced may 
ultimately lead to a more conciliatory course of action. 





Although the entire aspect of the shipping dispute 
both at Cardiff and in London has undergone a change 
the troubles are not yet over. At Cardiff the total 
number on strike, paid by the Seamen and Firemen’s 
Union at the end of last week, was 1100, the amount 
disbursed being about 800/., inclusive of picket money. 
That union has to bear the brunt of the expenditure, 
even for the coal tippers. ‘The further negotiations 
between the Shipping Federation and the strike 
leaders, towards the end of the week came to an abrupt 
termination, Mr. Wilson threatening a prolonged 
struggle in opposition to the federation ticket, even to 
the extent of a general strike at all the shipping ports. 
But the latter is impossible. The railway men have 
condemned the strike as at present continued, while 
the miners have determined to assist the men. 

At the London Docks the men generally resumed 
work wherever vacancies could be found, the union 
men and the federation men working side by side with- 
out collision. The joint committee of the labour 
unions being for all practical purposes dissolved, the 
men will be under the more immediate control of the 
executive of their own separate societies in future. A 
more peaceful attitude is now maintained by all 
parties, 

The March report of the Steam Enginemakers’ 
Society states that the number of unemployed is 
slightly less than reported last month. In shipping 
districts full industrial activity is maintained, but in 
stationary engine shops there is a tendency to slacken- 
ing off in a few districts. Ordnance work for the 
Government is said to be less brisk at Woolwich, and 
at the private firms at Gateshead and Sheffield. Au 
advance of Is. per week has been conceded by one 
firm at Newton, and an application has been made for 
a further advance of 2s. per week at Belfast. At 
Middlesbrough and at Barrow the notices of a re- 
duction have been withdrawn before their expiry. 
In the latter case the withdrawal is only tem- 
porary, the contracts running from week to week, 
the management havin sanel that a week’s notice 
only will be given of future changes in wages. The 
total number out of work is only 61, of which 25 are 
erectors or fitters, 12 turners, 13 patternmakers, 4 
millwrights, and 7 sea-going engineers. There are 
also 142 on the sick list and 104 superannuated 
members. The total on the funds is less by 20 than in 
the previous month, 

The strike of the blast furnacemen in Scotland is 
over. The men have yielded not only as regards 
Sunday labour, for which they demanded extra pay, 
but they have been compelled to submit to 20 per 
cent, reduction in wages. For nearly six months the 
dispute has dragged along at great cost to the union 
and with some suffering to the men. The restarting 
of some of the furnaces, the importation of Polish 
workmen, the threatened eviction of the men, the 
stoppage of other iron works in England, the large 
stock of iron in hand, and falling prices, constituted 
a combination which the men could not withstand. 
Then, again, the drain upon the funds of the union has 
been enormous during the long dreary winter. Those 
still out will be supported a little longer until they 
have found employment. 





The condition of the engineering trade throughout 
Lancashire shows no material change in any branch, 
but there is just a perceptible tendency in the direc- 
tion of decreasing activity on the whole. All the 
leading industries are still kept well employed upon 
work in hand, but new work is not so freely coming 
forward as it was, and is, indeed, reported to be diffi- 
cult to obtain, certainly at the prices at present quoted. 
The iron trade is even more Xe mend than it was, 
there being a general absence of buying, and a further 
downward tendency in prices. The manufactured iron 
trade is very depressed, low prices being taken for 
prompt deliveries to keep the works going. 

Just at a time when a partial slackening off is being 








manifested, the members of the various trade organi- 
sations in Manchester connected with the engineering 
industries, have sent out a combined circular request- 
ing that the working hours shall be reduced from 54 to 
53 hours per week. The demand has come upon the 
employers with some surprise, and is thought to be 
both ill-timed and needless. It appears that the extra 
hour is wanted for the Monday mornings, as though 
required to work off the Sunday rest. One extensive 
— asked what sense there was in it. Was it 
desirable to have a paltry dispute about ten minutes 
per day, which could be made up by enforcing the 
time of commencing, without allowing grace of five or 
six minutes on each morning? ‘‘If,” he said, ‘‘you want 
the —— hours, let us discuss it, but do not imperil 
our relations over a short day on Monday, for there is 
no principle in it.” So far the movement is limited to 
Manchester, but if the demand is conceded in that case 
the movement will spread to and embrace all the engi- 
neering centres in Lancashire. In the Manchester 
district, and at Oldham, trade continues very good, 
but at Bolton, and in some other towns, there isa 
slackening off. Any pressure, therefore, at this 
moment would be regarded as somewhat questionable, 
even asa matter of policy. 


The condition of trade in the Sheffield and Rother- 
ham district is showing signs of depression, chiefly 
owing to the M‘Kinley tariff, the exports being very 
quiet in most of the cutlery branches. The depres- 
sion is also felt to some extent in the heavier trades, 
especially as regards heavy steel castings. The large 
orders recently given out for railway material have 
prevented the lull being felt to any large extent as yet, 
but it is experienced somewhat. Some reduction in 
the price of fuel is anticipated, which may react 
favourably upon the iron and steel industries. The 
district is pretty free from labour disputes. 





The stoppage of the Bessemer and mill departments 
at the Rhymney Works, South Wales, has thrown 
about 1000 men out of employment. Even the services 
of the managers are to be dispensed with at the end 
of the three months’ notice. The reasons for the 
stoppage are not precisely known, except that it is 
thought to be unremunerative prices. It is thought 
that there will be a long spell of idleness at these im- 
portant works. 





The London and North-Western Railway Company 
have been making concessions and changes with re- 
ference to working hours, &c., to the men’s advantage. 
The shunters have been put on the ten hours’ system, 
involving an increase of men to the large extent of 30 

er cent. Other changes are anticipated for the 
etter regulation of the working hours for other 
grades of workmen. 





Mr. Harford, the secretary of the Amalgamated 
Railway Servants’ Association, is about to become a 
candidate for one of the Blackburn divisions of Lan- 
cashire, though it is not by any means a great railway 
centre. 

It is said that there is great difficulty in obtaining 
evidence before the Select Committee on the working 
hours of railway men, from the employés’ point of view. 
Some such difficulty was experienced when the ques- 
tion of employers’ liability was before the House of 
Commons, The men are timid of the results, 


The puddlers’ dispute at the Stockton Iron Works 
was of short duration, the men by ballot determining 
to accept the employers’ terms, namely, to abolish the 
level hand system, and to have only one full hand and 
one under hand to each furnace. It seems that the 
men were by no means unanimous on the subject in 
the first instance, as the principle contended for was 
not general. 

The notices of a 5 per cent. reduction given by 
Messrs. Cockrane, Grove, and Co., at the Ormsby 
Works, in the rates of wages of all grades of workmen, 
numbering about 1000, have been withdrawn. A depu- 
tation waited upon the employers, who agreed to sus- 
pend the notices for a month in the hope that trade will 
meanwhile improve, 





A rather extensive strike took place at the shipyard 
of Messrs. Sir Raylton Dixon and Co., of nearly 2000 
platers and others against a reduction in rates of the 
pay per weight of plates. The men claim that the 
extra thick plates and the extra thin plates should be 
set off one against the other. The firm offered that 
the work should be done by time on the thicker plates, 
but declined to make any alteration in the rates for 
other plates. As the men and the firm could not 
agree, a strike took place. 





The dispute at the Longacres Mine with the miners 
has been settled amicably, by the referees and the 
representatives of the miners. The tonnage rates in 
No. 1 East is reduced by }d. per ton ; and in No, 5 dis- 
trict by 4d. per ton. Other claims were withdrawn. 
The banksmen were advanced ld. per ton on No. 2 








Bank, and by 3d. per ton on No. 3 Bank ; the changes 
to take place from the 2nd inst. 

Messrs. Sir Charles M. Palmer and Co. have given 
notice of a reduction of the rates of ironstone miners 
by 1.78d. per ton. The men contend that the proposed 
reduction is too much, but admit that the output by 
the Walker machines is large. The matter has been 
referred to arbitration, so that no actual stoppage of 
work is anticipated. In most other respects, the 
labour market is pretty free from actual disputes in 
the Cleveland district. 





The Coal Mines Act Amendment Bill, introduced by 
Mr. Pickard and others on behalf of the Miners’ 
National Federation, has been so changed since the 
original draft was prepared and adopted that all chance 
of its becoming law has vanished. In the Bill as first 
drafted the prohibition as to working in mines more 
than eight hours per day was restricted to persons 
under 21 years of age. ‘The clause as it now stands 
extends the prohibition to all workers in the mine. 
Mr. Pickard agrees that this change was an unwise one, 
and destructive of all chance of the Bill passing. 
Another clause is scarcely less objectionable. It 
proposes that no one shall be allowed to work in a 
mine who {has not commenced so to work in the 
mine before the age of 16. If, therefore, a lad 
has been working on the bank for a time he must 
not be transferred into the mine after he has reached 
16 years. The Bill appears to have been ill-considered 
oe badly drafted, all possibility of its passing having 
been destoyed by overweight, where there was no 
need of the extra cargo. 

The Factory Bills are not likely to be considered by 
the Grand Committee this side of Easter; Sir Henry 
James requires some time in which to prepare his 
amendments and to arrange his case. There is a rather 
confusing element in Mr. Sydney Buxton’s Bill and 
that of Sir Henry James; the latter provides for a 
certain definite quantity of fresh air being admitted 
each hour into the factory; the former provides for 350 
cubic feet of space for each person in the workroom. 
The laundry workers are up in arms against the latter 
proposal, and the needlewomen are likely to follow 
suit. The question is whether it is possible, all at 
once, ‘to enforce 350 cubic feet of space, in all cases, 
Another questionis whether this should be the abso- 
lute minimum ; experts differ somewhat on the latter 
point, and therefore some authoritative declaration 
on the subject is required. 


The evictions at Silksworth Colliery were the subject 
of a debate in the House of Commons when the con- 
duct of a few of the police was severely condemned by 
several of the speakers. Mr. John Wilson’s speech 
was warmly commended for its moderation and good 
sense. It was admitted that the police were pro- 
voked, but it was contended that they lost temper and 
struck out wildly, hitting those who were mere lookers- 
on and not participators in the mé/ée. Some new light 
has also been thrown upon the origin of the dispute. 
It is denied that the members of the Durham Miners’ 
Association initiated the dispute. The unionists 
allege that the deputies were allowed formerly to 
belong to the association; that there was no real 
opposition en their part to join or become mem- 
bers of the association, and that the managers 
sought to coerce them to leave the association. This, 
it is said, had been going on for some time, when at 
last they were told to sign a book declarative of not 
being members of the association. It was then that 
the association took steps to resist the action of the 
managers, and to compel all the deputies to join the 
union. The evictions having been stayed, it is hoped 
that arrangements will be made to effect a settlement 
of the dispute. Negotiations have been opened for 
that purpose, which it is hoped may be successful. 
But the miners are so wreetital of the conduct of the 
owner of the Silksworth Colliery that strikes have 
taken place at New Seaham and Rainton collieries, 
others being threatened in the locality. This policy 
is deprecated by the officials of the union, one of the 
chief of whom writes : ‘‘ This is not one of the cases 
where ‘company in distress makes the trouble less, 
the boot is on the other foot.” Some of the miners 
think that the system of housing on the estate should 
be changed, but others think that — misery 
would result. It is pointed out that if the men lived 
in houses hired from other landlords these would have 
distrained for rent long ere the eviction period had 
arrived. It is doubtful whether the men would wel- 
come any such change as has been suggested as the 
outcome of the Silksworth struggle. 





The strike of Welsh colliers at the Bryngroyn col- 
lieries has been settled amicably by a concession of 10 
per cent. advance, the matters in dispute being 
arranged at a conference of coalowners and miners 
representatives. The advance affects about 1500 
miners. At the Abernant and Aberaman collieries, 
where the men struck work for a reduction of working 
hours, a concession has been granted, the men resum- 
ing work. The concession in this case affects about 
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5000 men, including the enginemen and stokers who 
ceased work. 

The threatened strike of miners at the Hoyland 
Silkstone Colliery has been averted, the matters in 
dispute being referred to arbitration. The men de- 
manded Is. 9}d. per ton extra on the getting price in 
consequence of the increased thickness of dirt in the 
seam. One condition of the arbitration is that the 
men are to be paid the extra awarded from the date of 
the dispute. 

At the Worsborough Reservoir Colliery the strike 
has been settled, the men having resumed work. The 
strike lasted several weeks, but the concessions made, 
though not all that were asked for, have been accepted 
as satisfactory. 

At the Hucknall Colliery the matters in dispute 
have been arranged by mutual concessions. Some of 
the men were not satisfied, but the majority were of 
opinion that the concessions were fair and reasonable, 
and they accepted them generally. 


The strike of rivetters at Messrs. Penn and Sons’ 
Tron Works, Greenwich, has ended in an unconditional 
surrender of the men. The latter struck for an advance 
in wages, which the firm refused to grant. After a 
three weeks’ struggle the men resumed work at the old 
rates. Judging by the last monthly report of the 
society, this strike does not appear to have been 
officially sanctioned by the union, hence its collapse. 
No mention of it is made in the monthly report. 





THE PHYSICAL SOCIETY. 
AT the meeting of the Physical Society held on Feb- 
ruary 27, Professor W. E. Ayrton, F.R.S., President, 


in the chair, Professor A. Gray, M.A., was elected | Vv 


a member of the Society. 

The following communications were read : 

“© Proof of the Generality of certain Formule published 
for a Special Case,” by Mr. Blakesley. 

** Tests of a Transformer,” by Professor W. E. Ayrton, 
F.R.S., and Mr. J. F. Taylor. 

In 1888 Mr. Blakesley published a number of formule 
relating to the measurement of power, &c., in alternating 
current circuits by means of electro-dynamometers, one 
of which had its two coils independent and placed in 
different circuits. These formule were deduced on cer- 
tain assumptions, the chief ones being that the currents 
and magnetisations varied harmonically, and that the 
magnetic stress in the iron was proportional to the 
amptre turns, The present paper shows that the above 
assuniptions are not necessary to the truth of the result- 
ing formule. To take the case of a transformer, let alter- 
nating current ammeters be placed in the primary and 
secondary circuits, and.a direct reading ‘‘ split dynamo- 
meter” have a coil in each circuit. Let Dy, D,,and Dps, 
be the respective readings of these instruments, then 
whatever be the law of variation of the currents, 


p= /i faa 
P Vif A, dt 
Diz /2 fF a? at 
. Jaf. A, dt 


— 
Dr=/ef* ApAs dt 


where Ay and A, are the values of the primary and secon- 
dary currents at any instant, and T the time of one com- 
lete alternation. If ¢ be the total induction in the core, 
and S the numbers of turns of wire on the primary and 
secondary respectively, Vp and V, the terminal pressures, 
p the resistance of the primary coil, and s the resistance of 
the whole secondary circuit, then the following equations 
hold at any instant: © 


and 


di 
Vv, = A y gual 
= pAp + dt 
cue 
ae, 
Tee a 


Therefore, 
Vp = pAp + Eas ; 
Multiplying both sides by Ap we get 
Ap Vp = p AY +a Ap As 


8 
and integrating from 
; t=Otot=T 
and taking the mean 


ey yi r Pe f* 
4 Ap Vp dt=” A dt+=—: A 
rf, a A 7 bah Ee a ate 


or watts in primary 


= p D% + 4 8Dre 
quite independent of the laws of variation of A and V. 
The power lost in heating the iron core was also shown 


8 (3 Dp: -- Dp ): 


Other formule, such as that given by Mr. Blakesley, 
expressing the primary volts in terms of the dynamo- 
meter readings, are shown to be true generally. 

On the subject of transformer magnetisations, the 
authors state that it is desirable not to speak merely of 





the ampére-turns, but also of the self-induction, for they 
have reason to believe that the magnetising value of an 
ampere-turn varies. Defining the self-induction of the 
secondary by the equation 


aN 

dA,’ 

N being the total flux through the secondary, they show 

mang (assuming harmonic variations) that if Ls 
iminishes, the efficiency increases, and at the same time 

the phase angle @ between the primary and secondary 

currents, and the magnetic lag ¢, decrease. On compar- 

ing this theoretical deduction with the results of experi- 

ment they find a good agreement, as will be seen from the 

following table : 


Ls 


Efficiency. 0 
Frequency. “Per cent. * deg. deg. min. 
160 9.3 .0017 +113 O 24 
160 92 .0368 169 18 24 
160 85.4 .1241 174.6 45 36 


Similar results were obtained in different sets of experi- 
ments. It was also noticed that as the secondary current 
is increased, the efficiency rises toa maximum and then 
diminishes, whilst L, , 0, and ¢, diminish and then rise 
again ; the current which gives the maximum efficiency 
coinciding almost exactly with that which gives minimum 
values to Ls, 0, and ¢. 

The methods employed in making the tests are de- 
scribed in the paper, and the ema used in working 
out the results are there demonstrated. Amongst the 
facts deducible from the experiments are the nemng: 

a 


1. With constant frequency, the ratios_V* and 
P 


D 
increase as the primary volts rise. : 
2. With frequency constant, and primary volts constant, 


* decreases and D, increases as the secondary current 
P p 
increases, 

3. With constant secondary current, L; decreasesas the 
primary volts are increased. 

4. With small constant secondary currents the effi- 
a diminishes as the frequency increases. 

5. For large secondary currents the efficiency is ap- 
proximately independent of the frequency. 

6. Shunting the secondary with a condenser increases 
the efficiency. 

** Further Contributions to Dynamometry,” by T. H. 
Blakesley, M.A. The object of Mr. Blakesley’s paper 
was in the first place to show what sort of physical quan- 
tities could be advantageously evaluated by using electro- 
dynamometers of two coils of low resistance in circuits 
conveying electric currents. The meaning of a dynamo- 
meter reading was explained to be the mean value of the 
product of two currents, either steady, or undergoing 
any periodic variations with sufficient rapidity. In 
mathematical language, such an instrument measured 


—f- ¢, ¢g, dt, where ¢, and c. were the instantaneous 
o 

values of the currents in the two coils, including of course 

the common case where these currents are identical. 

Any physical quantity whose value was such a product 
¢}, ¢, multiplied into something which was independent 
of the time, and which therefore on integration came out- 
side the integrator, was well adapted to have its mean 
value given by such instruments. Power was such a 
quantity being merely (current)? x resistance. Thesquare 
of an electromotive force was another such quantity, but 
he did not wish to restrict the method to such evalua- 
tions. 

It follows that any quantity whose instantaneous 
value can be expressed by terms, each quadratic in current, 
and whose other factor was independent of time, could 
have its mean value expressed in dynamometer readings. 
In addition, the particular place and mode of coupling 
of the dynamometers was indicated by the instantaneous 
equation, as well as the factor to be applied to each read- 
ing. Thus the equations are made to indicate the prac- 
tical arrangement to be adopted, and the use to be made 
of the observations in each case. 

Examples were given for the cases of transformers in 
series and parallel, and special applications of the method 
were suggested in the measurement of the power employed 
in such diverse apparatus as—voltameters subject to direct 
or variable currents of any sort, welding machines, 
parallel generators, tuning-fork circuits, vacuum dis- 
charges, and ‘imperfect condensers. For parallel gene- 
rators, the power of each could be separately estimated 
and in the case of electric welders, the power employed 
in the welding circuit was shown to be measurable with- 
out introducing any resistance whatever into that circuit. 

r. J. Swinburne said the author’s assumption that 
there is no back or forward electromotive force in the 
primary and secondary circuits of transformers, except 


that due tof 7 where 7 is the total induction in the 


core, was unwarrantable, for in all real transformers 
there was a “‘ drop” due to waste field, and this made the 
split dynamometer method useless. It makes the full 
oad efficiencies too high, and this, he thought, accounted 
for the extraordinary results obtained by Professor 
—- and Mr. Taylor. If a dynamometer be used at 
all, it should, he said, be used as a wattmeter, the moving 
coil of one turn being joined in series with a non-inductive 
resistance and put as a shunt to the primary. The power 
absorbed by the instrument itself should be then deter- 
mined, and the power given out by the secondary 
measured by the same instrument, if the secondary be not 
non-inductive. Any errors due to self-induction in a watt- 
meter are, he said, equally present when it is called a 
split dynamometer, and in addition to this, the watt- 





meter as a split dynamometer precludes the possibility of 
measuring power. 

Mr. Mordey said the results obtained by Professor 
Ayrton and Mr. Taylor confirmed experiments he had 
made himself by an entirely different method, for he 
found that the losses in the iron decreased considerably 
as the secondary current increased, and this gave increased 
efficiency.” In his experiments he kept the load constant 
until the transformer attained a steady temperature, and 
then substituted a direct current for the alternating one, 
varying its strength until the same steady temperature 
was maintained. The power thus supplied is a measure 
of the loss in the transformer under the working condi- 
tion. A 6 kilowatt transformer tested by this method 

ave a loss of 110 watts at no load, and at full load 205. 

f this 205, 176 was accounted for by the loss in the 
eg coils, leaving only 29 watts as the iron losses at 
full load. Figures which he quoted from Professor 
oy and Mr. Taylor’s paper showed the same general 
result, 

“A Note on Electrostatic Wattmeters,” by Mr. J. 
Swinburne, and a paper on 

“* Interference with Alternating Currents,” by Professor 
W. E. Ayrton, F.R.S., and Dr. Sumpner, were post- 
poned, 





RED-HOT FURNACE CROWN 
EXPERIMENTS.* 
(Continued from page 292.) 

Experiment No. 5b.—This experiment was made on the 
same day as No. 5and No. 5a. The feed, however, instead 
of yy injected through an “ ordinary ” dispersion pi 
on the left-hand side of the boiler, and on one side of the 
furnaces, was injected through an “ i 
persion pipe (see Fig. 3, page 202 ante), which showered 
the water directly on to the right-hand furnace crown 
immediately over the fire. At 1.51 p.m. the blow-out tap 
was opened full bore, the water in the boiler standing 
64 in. above the level of the furnace crown. By 1.56} p.m. 
the water was brought down to the level of the furnace 
crowns, when the blow-out tap was shut, the fires being 
9 in. thick, the dampers full open, the draught gauge in 
the chimney indicating nearly 4 in. of water, the steam 
pressure being 28 Ib., and both safety valves blowing hard. 
After the blow-out tap was shut, the fires were charged 
the last thing before retiring from the front of the boiler. 
At 2.63 p.m., or ten minutes after the water had been 
brought ions to the level of the furnace crowns, it was 
lowered 14 in., thus laying the furnace crowns bare for a 
width of 14in. At this point the feed was turned on full 
bore through the ‘‘ experimental” dispersion pipe men- 
tioned above, the temperature of the feed being 47 deg. 
Fahr., the rate of injection 5} cubic feet per minute, the 

pressure of steam 311b., and the safety valves blowing 


experimental ” dis- 


ard. There was, however, no rise of pressure. On the 
contrary, it at once began to fall, and by 2.7) p.m. was 
redu to 301b. The maximum pressure during the 


trial was 31 lb. at 2.64 p.m. looking into the furnaces 
after the experiment a slight leakage was detected at the 
crown of the second and third seams in the right-hand 
furnace, but there was no appearance of distortion. 
Experiment No. 5c.—This experiment was made on the 
same day and under the same conditions as No. 5p, ex- 
cepting that it was mee to extend the interval 
between laying bare the furnace crowns and turning on 
the feed, from ten minutes to fifteen minutes. At 
2.25 p.m. the blow-out tap was opened full bore, the 
water standing 24 in. above the level of the furnace 
crowns. By 2.28 p.m. the water was brought down to 
the level of the furnace crowns, when the blow-out tap 
was shut, the fires being 9 in. thick, the dampers full 
open, the draught gauge in the chimney indicating nearly 
4 in. of water, the steam pressure being 294 1lb., and the 
safety valves blowing hard. After the blow-out tap was 
shut, the fires were charged the last thing before retiring 
from the front of the boiler. At 2.42 p.m., or fourteen 
minutes after the water had been brought down to the 
level of the furnace crowns, the movement of the index 
finger in the observatory indicated that the tin disc on 
the left furnace crown had melted. On this the feed was 
at once turned on through the ‘‘ experimental” dispersion 
pipe (see Fig. 3), which showered the water directly on 
to the right-hand furnace crown, the left-hand valve being 
shut. The temperature of the feed was 47 deg. Fahr., the 
rate of injection 54 cubic feet per minute, the steam pres- 
sure 28 lb. on the inch, and the safety valves were blowing 
hard. At the moment that the feed was injected the 
water in the boiler had been brought down 2# in. below 
the level of the furnace crowns, thus laying them bare for 
a width of 19in. There was, however, no rise of pressure 
on the injection of the feed. On the contrary, it at once 
began to fall, and by 2.435 p.m. was reduced to 27 Ib. 
The maximum pressure during the experiment was 31 Ib. 
At this point it remained stationary from 2.32 p.m. to 
2.37 p.m. On looking into the furnaces after the ex peri- 
ment a slight leakage was observed at the ring se: ms in 
each furnace. On making a more detailed examinacion 
of the boiler after it had been emptied and laid off, the 
following observations were made. In the left-hand fur- 
nace there were distinct signs of overheating on the fire 
side at the crown of the first, second, third, and fourth 
belts of plating for a width of 18 in, to 20in. circum- 
ferentially. The plates were of a rusty colour and quite 
free from soot. The discoloration commenced at about 
midway in the first plate and died out at about midway 
on the fourth plate, just over the firebridge. In the 
right-hand furnace tube there were also signs of over- 








* Report by Mr. Lavington E. Fletcher to the members 
of the Executive Committee of the Manchester Steam 
Users’ Association, 
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and fourth belts of plating, but the discoloration was’ were melted will be found in Figs. 19 to 21. 


not so clear and distinct as in the left furnace tube, R pts: 2 
excepting on the fourth belt of plating immediately over rD-Hor Furnace Crown Experiment No, 6. 


heating on the fire side at the crown of the second, third, Engravings showing the extent to which the fusible discs | safety valves began to blow was 25 lb. per square inch. 
| At 1.20 p.m. the blow-out tap was opened full bore, the 


| water standing at 6}in. above the level of the furnace 
crowns. By 1.254 p.m. the water was brought down to 


the firebridge, which was distinctly discoloured for a| The previous experiment was the first occasion on which | the level of the furnace crowns, when the blow-out tp 


width of about 6 in. 


the fusible disc had given warning of the overheating of was shut, the fires being 9 in. thick, the dampers f 


On examining the boiler internally it was found that the furnace crown, It was thought highly probable, as| open, the draught gauge in the chimney indicating grr 4 


both of the lead strips which were laid across the second 


there was an interval of only fourteen minutes between | 34 in. of water, the steam pressure being 28 lb., and bot 


and third belts of pers in the left-hand furnace, had lowering the water to the level of the furnace crowns and safety valves blowing hard. After the blow-out tap was 


melted through at t 





e middle, and fallen tothe bottom of the warning given by the index finger in the observatory, | shut, the fires were charged t 

| from the front of the boiler. At 1.43 p.m., 174 minutes 
from the time the water was level with the furnace 
crowns, the counterbalance weight in the observatory 
| connected to the tin disc attached to the left-hand furnace 
| crown suddenly fell, showing that the disc had melted 
}and become disengaged from the furnace crown. On 
|this signal the feed was at once turned on through the 
| right-hand feed valve, fitted with an ‘experimental ” 
| dispersion pipe which showered the water directly 
| upon the right-hand furnace crown, the left-hand valve 
| being shut. By this time the water in the boiler had 
| fallen 3in., thus laying the furnace crowns bare for a 
| width of 20 in. The temperature of the feed was 50 deg. 
| Fahr., the rate of injection 5.2 cubic feet per minute, the 
| eae of steam 31 lb., and the safety valves were 
| 


he last thing before retiring 


lowing hard There was however no rise of pressure. 


| On the contrary, it at once began to fall, and by 1.44 p.m. 
| it was reduced to 281b. The maximum pressure during 
| the experiment was 31 Ib. from 1.37 p.m. to 1.43 p.m. 


On examining the boiler after it had been emptied, it 


Fig. 16. Fic. 17. Fic. 18, ee : 
| was found that both the lead and tin discs were partially 
| fused, while each of the four lead strips laid across the 


| 
| 
| 
| 
| 





Fic. 19. 





Fic. 20. 


Fic, 22, 
—- > — —_—_—> 
{ o) ) ALLOY PLue LisemaTeo rn St mates ALLOY PLUG GABERATED NGA muMMTES | (9) 
WAOT IRON PLATE OV. REO NEAT WROT IRON PLATE ABLOOD REO HEAT \ 
“ X. 


Neate (\ ‘oS 
i! PLaNnor Furnace ano Fusiace Disc 


ATTACHMENT = FUSI@LE AL Lov Piucs — ig Artachment Ti Lean. ano Zinc Discs 
° ~, ‘ * 




















CAST (RON MUFFLE — 




















CAST IRON MUPPLE i ' 
ee ¥. = AOR orgy ‘ EEE i OR NBS Bee 
4 » 
r in - 
~~ Ee ~\ l Me f - 
Cone Fine " AS { . | al 
. \ fs A! \ L 
a \ F / ) t 
NX PT ¥Y SNS 22m . 
j 








Fic. 23. 


the boiler. The tin disc attached to this furnace tube whereas the fires had previously run for fifteen minutes | 
was also partly fused, sufficiently so as to allow it to be | after the water was brought down to that level, that the 
drawn over the heads of the three brass set screws by , fusible discs had been partially melted during experi- 
which it was secured to the furnace crown. The lead |.ments Nos. 5, 5a, and 5z, and therefore that it would be 
strip on the right-hand furnace tube on the second belt of | well to repeat experiment No. 5c with new fusible discs. 

plating had also melted through at the middle, separated,| As the fast experiment had shown that the dise could 
and fallen to the bottom of the boiler. But the lead strip | be trusted to give warning of the overheating of the fur- 
on the third belt of plating, which was immediately under | nace crowns, it was thought it would be well to carry on 
the dispersion pipe, was only partially fused through, and | the next experiment till the disc melted and gave warning 
not separated. The lead disc on the right-hand furnace | by the falling of the counterbalance weight, instead of 
tube, which was alsoimmediately under the dispersion pipe, | limiting it to a given number of minutes. ith this view 
ead i we ps d fused. A considerable quantity of granu- | experiment No. 6 was instituted, the lead and tin discs 
lated lead and tin was found lying at the bottom of the | being reinstated as before, and also two lead strips laid 
| across each furnace crown. The pressure at which the | 





boiler, along with the fragments of the lead strips. 








| furnace crowns was completely melted away at the middle 
for 8 in. or 9 in. There were, however, no very definite 
signs that the plates of the furnace crowns had been red- 
hot. They were not discoloured, but all along the crowns 
| of both furnaces on the fire side the hard soot was burnt 
| off in places 


Drawings showing the extent to which the fusible discs 


| were melted will be found in Figs. 16 to 21. 


Rep-Hor Furnace Crown Experiment No. 7. 
As the temperature at which tin or lead, of which the 


| fusible discs were made, will melt is very much below 
|a@ red heat, the question will arise, how far did they 


ive an indication that the furnace crowns had actually 
en red-hot. When lead is placed in a ladle over a fire, 


|itsown weight keeps it in contact with the bottom of 
ithe ladle. The lead discs, however, in the experimental 

boiler were suspended by a wire cord, as shown in Figs. 22 
and 23, which tended to draw them away from the furnace 
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crown. Assoon, therefore, as the disc began to fuse, the 
melted portion ran away, and contact between the disc 
and the furnace crown ceased. The remainder of the 
melting had to be done mainly by radiation, the disc had, 
as it were, to be toasted away, and that had to go on until 
the disc was sufficiently wasted round the three bolts 
by which it was secured to the furnace crown to allow it 
to pass over the bolt-heads and escape. A reference to 
Figs. 19 to 21 will give a better idea of the extent to which 
they were wasted than a mere description, and when all 
the circumstances of the case are considered, it is thought 
that the condition of the fusible discs warrants the con- 
clusion that the furnace crowns had been heated very 
much above the melting point of lead ; in fact that they 
had been red-hot. Still, however, positive proof was lack- 
ing, and this was unsatisfactory. Messrs, Crace-Calvert 
and Thomson, of Manchester, the well-known analytical 
chemists, were therefore requested to furnish if possible 
an alloy that would not melt at a lower temperature than 
a red heat. To meet this Messrs. Crace-Calvert and 
Thomson instituted a series of experiments and furnished 
several alloy plugs. 

On the receipt of these plugs, after they had been turned 
and chased, it was thought well to test them experi- 
mentally, along with discs of tin, lead, and zinc, before 


| adopting them in the boiler; subjecting them as nearly 


as may be tothe same conditions as they would be sub- 
jected to in the boiler itself. For this purpose the fol- 
owing apparatus was arranged : The fusible discs or alloy 
plugs to be experimented on were attached to a wrought- 
Iron plate, ins as they would be to the furnace crowns of 
the boiler. The plate was laid over a small coke fire, 18 in. 
in diameter, used as a brass furnace, a cord being attached 
to the fusible discs and alloy plugs, and carried over 
— toa counterbalance weight, soas to draw them away 
rom the plate. This was just a counterpart arrangement 
to that adopted in the boiler. (See Figs. 22 and 23.) The 
result was that the tin disc was liberated in threeminutes, 
though the wrought-iron plate was not visibly heated. 
The lead disc was liberated in 44 minutes, and the 
wrought-iron plate heated to a dull red. The zinc disc 
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was liberated in 10 minutes, and the wrought-iron plate 
heated to acherry-red. Also two alloy plugs, both of 
the same composition, were tried. One of them was 
severed in 5} minutes and the other in 6} minutes, the 
wrought-iron plate being heated to a dull red in the first 
case, and a blood-red in the second. 

It will be observed that although the melting point of 
zinc is between 700 deg. Fahr. and 800 deg. Fahr., yet the 
discs, when attached to the platein the way described, 
were not liberated till the plate was heated to a cherry- 
red. There could, therefore, be little doubt that the fur- 
nace crowns in the boiler would have to be red-hot before 
the zinc discs would be liberated. Under these circum- 
stances, and further, as there appeared more or less un- 
certainty about the behaviour of the alloy plugs, it was 
thought better to adopt zinc discs in the next exporiment, 
and this was, therefore, done. 

Engravings showing the extent to which the fusible discs 
were melted in the experiments just referred to will be 
found in Figs. 16 to 18. Added to the zinc discs, two 

lugs were screwed into each furnace crown, one of lead, 
the other of tin, so that warning might be given of the 
gradual overheating of the plates. e plugs were con- 





furnace had melted. At 6.59 p.m., 21 minutes after 
the water was brought down to the level of the furnace 
| crowns, the falling of another counterbalance weight in- 
| dicated that the tin plug on the left furnace had melted. 
| At 7.14 p.m., 234 minutes after the water was brought 
down to the level of the furnace crowns, the falling of 
another counterbalance weight indicated that the zinc 
disc on the right-hand furnace had melted. On this 
being observed, the feed was at once turned on through 
the right-hand feed valve fitted with an ‘‘ experimental ” 
dispersion pipe, which showered the water directly upon 
the right-hand furnace crown, the left-hand valve being 
shut. The water level at the time was 33 in. below 
the crown, thus laying bare a strip of plating about 
21 in. wide, while the temperature of the feed was 60 deg. 
Fahr., the rate of injection a little more than 44 cubic 
feet per minute, the pressure of steam 284 lb., and the 
safety valves blowing freely. 

Showering the feed water at a temperature of 60 deg. 
Fahr. on to the red-hot furnace crown was not attended 
with any sudden increase of pressure. On the contrary, 





had 


the pressure at once began to fall, and in 24 minutes it 
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nected by means of wire cords to index fingers traversing 
graduated scales in the observatory, and kept taut by a 
counterbalance weight just as in the case of the fusible 
discs already described. In addition to the fusible discs 
and plugs, a strip of lead, 4 ft. in length by 14 in. in 
width and ,; in. in thickness, was laid across the middle 
of each of the first eight belts of plating, to serve as an 
index, after the experiment, of the extent to which the 
plates had been heated. The precise position of the 
fusible discs and plugs, as well as the method of attach- 
ment, will be seen on reference to Figs. 24 to 27. With 
these preliminary explanations, a description of experiment 
No. 7 may now iven. In preparation for this experi- 
ment the fires in the boiler had been kept burning for 
about two days, so that the flues might be warm and the 
draught good. The experiment was commenced at 6 p.m.., 
when the fires were roused, the steam pressure gauge 
standing at zero, and the water being 94 in. above the 
level of the furnace crowns. At 6.23 p.m. both safety 
valves, which were loaded to 25 Ib. on the inch, began to 
blow. At 6.30 p.m. the blow-out tap was opened full 
bore, the water in the boiler standing 94 in. above the 
level of the furnace crowns. By 6.38 p.m. the water was 
ae down to the level of the furnace crowns, when 
the blow-out tap was shut. To secure the intensity of the 
fires being preserved as long as possible, they were re- 
charged after this, though the water was beginning to 
leave the furnace crowns. This being done, the observers 
withdrew from the front of the boiler, leaving the fires 
9 in. thick and burning briskly, with the dampers full 
open and the draught gauge showing a pull in the chimney 
— to a column of water of nearly f in. The pressure 
of steam by this time had risen to 294 Ib., and both safety 
valves were blowing off fiercely. At6.56 p.m., 18 minutes 
after the water was brought down to the Novel of the fur- 
nace ones the falling of one of the counterbalance 
weights, and the movement of the index finger in the 
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fallen from 284 lb. to 261b., when the safety valves were 
opened and the pressure further relieved. At 7.34 p.m., 
two minutes after the water had been showered on to the 
right-hand furnace, the falling of another counterbalance 
weight indicated that the zinc disc on the left-hand fur- 
nace had melted. The rate at which the pressure rose and 
fell during the experiment will be best seen by reference 
to the diagram on Fig. 28. On looking into the furnaces 
the ring seams over the fire were seen to be leakin 
freely. Thecrown of both furnace tubes was discolou 

on the fire side, the discoloration extending for a width 
of about 12in. and a length of 8 ft. in the left furnace 
and 9 ft. in the right furnace. The line of demarcation 
between the portion of the tube which had been over- 
heated, and that which had not, was quite distinct, the 
sides and haunches of the tube being coated with soot, 
while the crown was quite bare and of a brick-red colour. 
On making an examination the following morning, it 
was found that the overlaps of the first seven ring 
seams in each furnace were sprung at the crown, but 
the shape of the furnace tubes was practically un- 
altered, though the right-hand tube was slightly bulged 
in three places. Two of these bul were situated 
at the crown of the second belt of plating, one measuring 
12 in. by 7 in. by } in. deep at the middle, and the other 
12 in. by 9in. by 4 in. deep at the middle. The third 
bulge was situa just at the crown of the third ring 
seam, and measured 11 in. by 10 in. by #; in. deep at the 
middle. It was also seen that all the fusible discs and 
plugs on both furnace crowns had melted. But the gauge 
wires attached to the tin and lead plugs on the right-hand 
furnace had hung in the stuffing-boxes, which accounted 
for no warning being received in the observatory of the 
melting of these plugs during the test, though warning 
was received of the melting of the others. It was 
seen that the first five lead strips laid across the crown of 
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| the left-hand furnace tube, as well as the first six on the 


observatory, indicated that the lead plug on the left-hand 








| discharge would have been more rapid. 
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right-hand furnace tube, had melted through at the 
middle, the melted tin, lead, and zinc being found on the 
bottom of the shell in the form of shot. An indication of 
the extent to which the furnace crowns had been over- 
heated will be found in the fact that a lead strip laid 
across the right-hand tube at a distance of 14 ft. from the 
front of the boiler, that is to say, 7 ft. beyond the fire- 
bridge, was melted through. There can be no doubt, 
therefore, that the furnace crown had been red-hot. 

Fig. 3 shows the arrangement of the dispersion pipe 
and the manner in which the water was showered on to 
the furnace crown. Figs. 24 and 25 show the extent to 
which the furnace crowns were laid bare when the feed 
water was showered on to them. They also show the 
position of the various fusible gauges, and of the lead 
strips, as well as the extent to which each lead strip was 
affected, and the furnace crown discoloured by overheat- 
ing. Figs.19 to 21 show the extent to which the zinc 
discs were melted, and Fig. 28 the variations of pressure 
during the experiment. 





SUPPLEMENTAL. : 
If it be supposed that the water on falling on the fur- 
































































































































Fig. 25. 
— oad _e 
Time > REMARKS 
63504 I 
\ 6-353 PM WarTeR LEVEL WITH FURNACE CROWNS 
6-40PM. 
6-45 PM. 
6-50 PM. 
+—+ 
+ 
6-55 P Ti 
6-56 PM. LEAD PLUG ON LEFT FURNACE MELTEO 
= 
6-59 PM. Tin PLUG ON LEFT FURNACE MELTED 
7-0 PM. 
| 7-18 PM Zinc o1Sc ON RIGHT FURNACE MELTED 
y 7-2 PM FEED SHOWERED ON RIGHT FURNACE CROWN 
7-32 PM. Zinc OFSC ON LEFT FURNACE MELTED _ 
7-4 PM. SAFETY VALVES RELIEVED BY HAND 
7-5 PM 








Fig. 28, 


nace crowns assumed a spheroidal condition so that a 
more rapid generation of steam would have taken place 
had the st been less heated, it may be pointed out 
that the injection of the feed was continued from the first 
introduction of the shower until the furnaces were com- 
pletely covered, so that the plates through all the 
gradations from red heat down to the temperature of the 
water in the boiler. If it be asked: What would have 
been the result of making the experiment under a higher 
pressure of steam, say 801b. on the inch, it may be said 
that a furnace tube worked at such a pressure must have 
been strengthened with flanged seams, or other equivalent 
appliances. It could then have been dealt with under a 
pressure of 80 lb. with much ter safety than the expe- 
rimental boiler at 30 Ib., the furnace tubes of which were 
not strengthened with encircling rings. Had the experi- 
ments been conducted at a higher pressure, say at 50 Ib. 
on the inch, it is doubtful whether the furnaces would 
have stood the effect of brisk, heavy fires for 234 minutes 
after the water had left the furnace crowns, and if not, 
the plates would not have been made so hot as they were 
and the test would not have been made so complete, as 
the hotter the furnace crowns the greater the amount of 
steam which would be generated on the introduction of 
the feed. 

As a record of facts is always useful, several little 
matters of detail have been described in the report that 
would otherwise have been omitted. On reference t¢ 
experiment No. 2, it will be observed that with steam at 
a pressure of 40 lb. on the inch it took four minutes with 
the blow-out tap, 24 in. in diameter, open full bore, to 
blow the water down to the level of the furnace crowns 
from a point 6 in. above them, and four minutes more to 
bring the water down to about 3 in. above the level of the 
firebars. The waste pipe in this case was about 90 ft. long 
and had a bore of 3in. With a short waste pipe the 
Ten minutes 
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after the water had been brought down to the level of the 
furnace crowns the right-hand tube collapsed. This 
information might have been of service to the steam user 
who lost his life by the collapse of a furnace crown at 
Hull on Friday, July 31, 1874. In that case the blow-out 
tap had been opened and had stuck fast. The attendant 
was trying to shut it, but failing to do so collapse ensued, 
when both the attendant ont the boiler owner were 
scalded to death. The information that in the experi- 
mental boiler the furnace crown colla under a pres- 
sure of 40 lb. on the inch ten minutes after it was laid 
bare, may act as a useful warning to others in a somewhat 
similar position, while it should be remembered that with 
a higher pressure of steam the escape of water would be 
more rapid, and the collapsed hastened. 


Summary. 

The popgress of the experiments has now been traced 
up from the beginning, and it has been shown how, step 
by step, the final result was arrived at of baring the fur- 
nace crowns under steam pressure, and keeping the fires 
briskly burning until the plates were red-hot, and then 
showering a bath of cold water upon them. 

The experiments might have been extended further 
by way of confirmation but for the objections that were 
raised on the score of danger, the boiler being, as alread 
stated, within range of some public thoroughfare. Thoug 
the observers had confidence that no explosion would 
result from the injection of the cold water, yet, as pre- 
viously explained, the experiments were somewhat difti- 
cult to manage, and not altogether free from risk. Brisk 
fires and red-hot furnace crowns under steam pressure 
were elements not easily controlled, and the fear was lest 
a collapse should occur unawares before the feed was 
injected and scatter the furnace mountings and brick- 
work, as has been the case in several explosions arising 
from collapse of the furnace tube; while further it was 
urged by some that the failure of one of the furnace tubes 
might extend to the rupture of the shell, and thus result 
in the destruction of the entire boiler, when the frag- 
ments would be blown in all directions. It would have 
been well if the boiler could have been set in the middle 
of a large field, so that if it exploded it would do so with- 
out risk to any one but the experimenters. 

The results obtained, however, showed that showering 
cold water on to the furnace crowns when red-hot did not 
lead to their rending by sudden contraction either trans- 
versely or longitudinally, nor did it lead to a violent 
generation of steam which the safety valves could not 
control and the shell could not resist. On the injection of 
the feed when one of the safety valves was seated and 
the other open, the pressure rose in 1} minutes from 6b. 
to 12 lb., and when both safety valves were seated it rose 
in ? of a minute from 6 lb. to 27 lb., and then gradually 
fell. Onthe injection of the feed, when the safety valves 
were blowing, no increase of pressure could be observed. 
On the contrary it began to fall, and the hand of the 
pressure gauge to glide back. There was no collapse ; 
there was no rent, either in the furnace tubes or in the 
shell, and no movement of the boiler whatever. 

Such being the case, the question arises whether the 
experiments show that in the event of shortness of water 
it would be well to turn on the feed in every case ? 

The fact that when the feed was showered on to the 
red-hot furnace crowns with the safety valves blowing, 
as in experiment No. 7, there was no rise of pressure, 
but on the contrary a fall, would seem to show that if 
the engine were running, so that 4 small amount of 
steam that might be generated by the injection of the 
feed would be carried off, the feed could be turned on 
with advantage, as it would tend to lower the pressure, 
restore the water level, and at the same time cool and re- 
invigorate the furnace plates. This would afford the 
attendant more time for drawing the fires and thus act in 
his protection. 

On the other hand, however, the fact that when the 
feed was showered on to the furnace crowns with one 
safety valve seated and the other open, as in experiment 
No. 1, the pressure rose in 1} minutes from 6 lb. to 12 Ib., 
and when the feed was showered on to the furnace crowns 
with the safety valves seated, as in experiment No, 14, 
and thus with the steam bottled up, the pressure rose in 
3 of a minute from 6 lb. to 27 lb., suggests the question 
whether if the engine were standing and the furnace 
crowns red-hot, the injection of the feed might not cause 
arise of pressure of some 19 1b. or 201b., and whether 
this rise of pressure might not be sufficient to turn the 
scale and cause the furnace crowns to collapse, though it 
— not lead ‘to the rending or displacement of the 
shell. 

In reply to this it may be pointed out that in the ex- 
perimental boiler, when the pressure was rai from 
6 lb. to 12]b. in one case and from 61b. to 27 lb. in 
another, the feed was not injected through a single 
ordinary dispersion pipe at one side of the boiler, and 
behind the firebridge, as in general practice, but through 
two specially contrived experimental dispersion pipes 
which injected the feed directly upon both furnace crowns 
just over the fire. The cases, therefore, are by no means 
parallel, while if the precaution were taken to ease the 
safety valves so as to allow them to blow freely and 
slightly reduce the pressure before turning on the feed, 
and if the feed dispersion pipe were made long enough to 
extend well back behind the — an arrangement 
which is recommended for general adoption, the proba- 
bility of any increase of pressure on the injection of the 
feed would be very remote. 

At the same time, however, it is thought that the ex- 
periments hardly allow of a positive opinion being formed 
on this point, and that further experiments would be 
necessary before this could be done. These would have 
been made had it been practicable. There were diffi- 
culties, however, in the way. Attempts to meet with 


another boiler in an isolated position in which the experi- 
ments could safely prosecuted, even to the point of 
collapse, were advertised for and diligently sought, but 
without success, so that it was considered better to pub- 
lish the report of what had been done, as a contribution 
to the general store of knowledge on this recondite sub- 
ject, rather than to incur further delay. 

The experiments, as far as they have been carried, lead 
to the conclusion that in the majority of cases turning on 
the feed, when delivered behind the firebridge, would be 
the best thing to do. It would, as already stated, cool 
down the boiler, restore the water level, re-invigorate the 
plates of the furnace crowns, and be a safeguard to the 
attendant while he was drawing the fires. Still, it may 
be questioned if the experiments were of sufficient com- 
pass to meet every contingency that might arise in prac- 
tice and to admit of a hard and fast rule being laid down 
that might be adopted absolutely under all circumstances 
without consideration or discretion. Many, on studying 
the results attained, might be disposed to take a bolder 
view, but as the question is one affecting the personal 
safety of boiler attendants, the difficulties attending its 
solution have been regarded in their most extreme aspect, 
and very possibly their importance has been exaggerated. 


A Worp To BoILeR ATTENDANTS. 


It isan extremely difficult and an extremely responsible 
task to give any recommendation with regard to the treat- 
ment of a boiler when short of water and working under 
steam pressure, that shall be applicable to every case 
under every variety of circumstance. 
has no right to neglect his water supply and allow it to 
run short, nor has he a right to charge the fires without 
making sure that the furnace crowns are covered. Should 
he neglect these simple precautions, it is impossible to 
put matters right without some risk being run. A boiler 
with hot fires and with furnace crowns short of water is 
a dangerous instrument to deal with, and the atten- 
dant who has done the wrong must bear the risk. 

The ordinary © pe age of drawing the fires is by no 
means unattended with danger. In the majority of cases 
it is difficult to tell how near the furnace is to the point 
of rending. All the time the attendant is drawing the 
fire he is standing directly in front of the furnace mouth, 
and thus in the line of danger. Should the furnace 
crown rend, a torrent of steam and hot water would be 
shot upon him. Fatal illustrations of the truth of this 
are not wanting. 

At Clay Cross, near Chesterfield, on Thursday, 
January 14, 1869, the attendant was in the act of draw- 
ing the fire from a Cornish boiler, overheated from short- 
ness of water, when the furnace crown rent, and he was 
blown backwards to a distance of 25 yards, rake in hand, 
and killed on the spot. 

A similar case occurred at Gorton, near Manchester, on 
Tuesday, September 15, 1885. At half-past four o’clock 
in the morning the attendant discovered that the water 
had disappeared from the gauge glass, and immediately 
began to draw the fires. While engaged in doing this the 
crown of the left furnace collapsed, and the attendant was 
so severely scalded that he died the same day. 

Another case, though yg 4 not fatal in its results, 
which occurred on Tuesday, October 23, 1877, may be 
referred to. Ata quarter before two in the afternoon, 
when the boiler in question, which was one of a series, 
was in full work and the engine running, the fireman 
suddenly discovered on testing his glass water gauge, 
that he had mistaken an empty gauge glass for a fullone. 
He had only just discovered his mistake and got as 
far as the front of the adjoining boiler, when the left- 
hand furnace crown came down, and a torrent of steam 
and hot water ensued. Fortunately, as he was out of the 
line of fire, he escaped injury. he commenced to 
draw the fires, there is no doubt he would have been 
severely scalded, as in the cases referred to above. 

This will suffice to show that the ordinary practice 
of drawing the fires is sometimes attended with disastrous 
consequences. 

After all, the best advice the M.S.U.A. can give to 
boiler attendants on this subject is: Do not let shortness 
of water occur. Keep a sharp look-out on the water 
gauge. 

A Worp To BorLtER Owners. 


If boiler owners would take the simple precaution of 
adopting low-water safety valves, there would be far 
fewer cases of shortness of water to deal with. w- 
water safety valves have now been well tried. They 
have been in use at least a quarter of a century, and 
many thousands of them are now in work. They are 
applied to all Lancashire or Cornish boilers made to the 

.S.U.A. standard. 

The feed should be introduced so that it would not be 
shot on to the furnaces, but delivered well behind the 
firebridge. 

It would be of great service if a supplementary glass 
water gauge were provided and set low enough to show to 
what extent the furnace crowns were laid bare when the 
water was out of sight in the ordinary glasses. This 
would be a guide to the boiler attendant as to whether it 
would be safe for him to draw his fires on the occurrence 
of shortness of water. 


ConcLUSION. 


These experiments clearly put to the rout the ey 
entertained opinion that showering cold water on to red- 
hot furnace crowns would cause the ‘instantaneous dis- 
en ment of an immense volume of steam,” which 
would act ‘like . overpowering the safety 
valves, however efficient, tearing the outer shell of the 
boiler to pieces, and hurling the fragments to a consider- 
able distance. Yet these opinions have been repeated 


A boiler attendant | Th 


tended much to mystify the subject of steam boiler explo- 
sions, and by hodlar astray from the true cause, to per- 
petuate the recurrence of these disasters. Many a poor 
fireman has been blamed for an explosion of which he was 
perfectly innocent. : : 
It is trusted these experiments will be of public service, 
by helping to correct some of the mistaken views too 

nerally entertained with regard to the cause of steam 
Boiler explosions. It would have been well if they had 
been tried some fifty years ago, in the days when high- 
pressure steam was young, when the cause of steam boiler 
explosions was shrouded in mystery, and the easiest way 
out of the dilemma was to blame the stoker. 

Lavineton E. FLercHer, Chief Engineer, 
Manchester Steam Users’ Association 
9, Mount-street, Albert-square, Manchester. 
December 10, 1889. 


(Zo be continued.) 





LAUNCHES AND TRIAL TRIPS. 
THERE was launched on Wednesday, the 25th ult., from 
the Caledon Shipyard, Dundee (Messrs. W. B. Thompson 
and Co., Limited), an iron screw steamer of about 1350 
tons, named the Killarney, the latest addition to the 
fleet of the City of Cork Steam Packet Caer, 
Limited. Her principal dimensions are: Length, 
266 ft. 6 in. ; bi th, 33 ft.; depth in hold, 15 ft. 8 in. 
She is built in excess of the highest class at Lloyd’s. 
e engines, constructed at Messrs. Thompson’s Tay 
Foundry, are triple-expansion, having cylinders of 24 in., 
38 in., and 62 in. respectively, with a piston stroke 
of 42 in., each engine —— on a separate crank. 
Steam is supplied by two boilers for a working pressure of 
160 lb. on the square inch. Each boiler has six furnaces. 

She is fitted with an electric lighting installation. 





The steamer Gurly, sister ship to the Holfuin (s.), 
went down the Firth on Thursday, February 26, on her 
official trial. This steamer has en built by Messrs. 
Murdoch and Murray, shipbuilders, Port-Glasgow, to 
the order of Mr. Jacob Christiansen, Bergen, and is 
specially designed for the fruit trade between South 
America and New York. She is also fitted to carry 20 
first-class passengers. The principal dimensions are: 
Length over all, 210 ft.; breadth, 28 ft.; depth, 19 ft. 3 in. ; 
and of 829 tons gross register. She is supplied with two 
sets of triple-expansion engines by Messrs. Muir and 
Houston, Glasgow, and is propelled by twin-screws. The 
cylinders are each 14 in., 23 in., and 36 in. in diameter 
by 24 in. stroke, and of 1100 indicated horse-power. The 
steamer is fitted up with two oil boxes ay the patent 
of Mr. Schjolt, Bergen, Norge. From each of these boxes 
are conductors leading down the sides of the ship, so that 
in stormy weather a supply of oil may be run out for the 

urpose of sea-calming. ach of the lifeboats has also 

n provided with one of these patent boxes. Owing to 
the density of the fog the speed could not be fully deve- 
loped, but with + cargo of 500 tons deadweight a speed 
of 124 knots was attained running against the tide. 





There was launched on Friday, Februa: 
a powerful twin-screw patent hopper dredger, built an 
engined by Messrs. William Simons and Co., Renfrew, 
for the French Government. This vessel is built of steel 
to the requirements and under the inspection of Bureau 
Veritas. It has a hopper capacity of 500 tons, and will 
load itself with ordinary materials in an hour. The 
bucket ladder, which works in a central well, is fitted 
with an endless chain of steel buckets, and is adapted to 
dredge to a depth of fully 30 ft. under water level. The 
hull is constructed with the builders’ patent raised fore- 
castle which permits the buckets to dredge in advance of 
the hull, thereby strengthening the bow of the vessel and 
enabling it to encounter rough weather. The vessel is 
intended for service at Dieppe, France, and is the third 
hopper dredger which Messrs. Simons and Co. have con- 
structed for that port. 


27, commie, 





Messrs. William Denny and Brothers, Dumbarton, 
launched on Friday, February 27, a steel screw steamship 
of about 1500 tons nag register for the Union Steam- 
ship Company of New Zealand, Limited. She is in- 
tended for their Fiji service. 


On Monday, the 2nd inst., the s.s. Sophia Couppa, 
built by Messrs. Craig, Taylor, and Co., of Stockton-on- 
— to the order of Messrs. Gagliano Brothers, of 
London, and under the superintendence of Mr. William 
Law, consulting engineer, of Liverpool, was taken out 
to sea for her trial trip. The dimensions of the vessel 
are, 392 ft. by 37 ft. by 20 ft. 3in. Engines on the 
triple-expansion three-crank system were supplied by 
Messrs. Blair and Co., Limited, of Stockton. The 
cylinders are 21 in., 35 in., and 57 in. in diameter by 
39 in. stroke. Two large steel boilers supply steam of 
160 lb. pressure. During the trial a speed against a head 
wind of over 94 knots was obtained. 





On Tuesday, March 3, the s.s. Oilrivers, a handsome 
steel screw steamer which has been built by Sir Raylton 
Dixon and Co., Middlesbrough, to the order of Messrs. 
Elder, Dempster, and Co., of Liverpool, for the African 
Steamship Company, took her trial trip from the Tees. 
Her leading dimensions are: Length over all, 324ft. 9in.; 
breadth, 39 ft.; depth moulded, 27 ft. 54in.; with a dead- 
weight capacity of about 4300 tons. Her poor mad 
which has been fitted by Messrs. T. Richardson an 
Sons, Hartlepool, has cylinders 23 in., 38 in., and 61 in. 
in diameter, by 39 in. stroke. The vessel accomplished 








again and again; the credence they have obtained has 





11 knots on trial trip. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specisication is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. R8aDER LAck, Esq. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


4640. S. Fox, Leods. Manufacture of Steam 
Boiler Flues. (8d. 8 Figs.] March 25, 1890.—A steam boiler 
flue is made by pressing a heated plate x of mild steel by means 
of apparatus comprising a collapsible male die b and a female die 
a, having in its interior a series of annular ridges or surfaces of 
different internal diameters, that of the largest diameter being at 





WL 





or nearest to the entrance end, and the remaining annular ridges 
or surfaces being made of successively smaller and smaller dia- 
meter down to the innermost, which is succeeded by that portion 
of the die designed to impart the final shape to the metal operated 
upon, and whose fatesnel Gheemstar corresponds practically to the 
external diameter of flue or tubular article to be produced. (Ac- 
cepted February 4, 1891). 


4750. F. W. Crossley, Manchester. Centrifugal 
Governors. [6d. 2 Figs.) March 26, 1890.—The governor 
spindle A extends above the top of the sleeve B, and in this 
extended Pa is a central hole in which is a helical spring C, its 
upper end abutting against a plunger D. The counterpoise 
weight E is in the form of a horizontal disc with an elongated 
boss projecting up from its middle. The disc and its boss are 
bored nearly to the top with a hole freely fitting the spindle A, so 





that the weight E can slide up or down and rest on a shoulder of 
the spindle at a little above the top of the governor sleeve B. By 
screwing the plunger D down, the spring C is compressed, and 
thus the downward strain of the weight E is relieved, so that, 
when the governorsleeve B rises, and bearing against the underside 
of the weight E, tends to move the weight upwards, it encounters 
resistance to its ascent according as the spring C is more or less 
compressed. (Accepted January 28, 1891). 


ELECTRICAL APPARATUS. 


2876. H. E. Walter, London. Safety Ap tus 
for Preventing Danger from High Tension Electric 
Currents. [8d. 5 Figs.) February 22, 1890.—A low resistance 
electric motor is employed ina permanent ground connection 


$99 9 > Rol “. % 
999 9 9 Ldeam 











n—* 











‘ie — 
a 





n of the system and the earth. Suppose a 
ground connection to occur on the negative wire n at x. A ground 
circuit will thereby be formed by wires 1 and 2 through the arma- 
ture B and the moter will begin to run. If the ground connection 
was On the positive side the motor would begin to run in the oppo- 





site directon. It will thus be seen that a ground exists, and on 
which side it exists, and such ground cannot result in injury to 
the system since the motor forms a translating device preventing 
an excessive flow of current through the earth. The motor may, 
therefore, be allowed torun until the fault is located andremedied. 
The action of the switch E being retarded by weights I, such 
switch is not released by the age of current because, before 
it can act, the counter electromotive force of the motor has been 
thrown into the circuit and prevents the magnet from acquirin 
sufficient energy to lift the weights. If the accidental groun 
occurs on the neutral wire such ground will not affect the motor. 
(Accepted February 4, 1891). 


20,424. M. von Dolivo-Dobrowolsky and the 
Allemeine Elektricitats-Geselischaft. Alternating 
Current Motors. (6d. 5 Figs.j December 15, 1890.—This in- 
vention relates to electric motors that are driven by a plurality 
of alternating currents of respectively different phases. The con- 
ductors serving to receive the operating currents consist of a 
number of thick bars of copper, the number depending upon 
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the number of alternating currents employed. These bars are 
passed through a body @ of iron composed of discs from which 
they are inoclated, The bars are connected together at one end 
by a ring e, while tothe other ends are attached the wires that 
supply the currents. Insulating films 7% prevent contact between 
the various parts. The armature / is carried ona shaft g, which 
is mounted in bearings h. (Accepted February 4, 1891). 


21142. O. Y. Rhodes, Leeds. Miners’ Safety Lamps. 
(6d. 2 Figs.] December 29, 1890.—In this lamp the wick is 
lighted by an electriccurrent. The ordinary loose bottom C ispro 
vided with a lid a, rising from which is an oval tube c, carrying the 
wick d. The = ring ¢ carries two discs h and j soldered to an ex- 
tinguisher tube 7. The tude cis passed through the tube / which 
revolves with the loose bottom as it is screwed in and out, the 
discs h and j riding upon a shoulder on the ring i. The terminale 
eand/f are attached to the top disc h. The terminal f forms part 
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of the lamp circuit, and the terminal e is insulated from the two 
discs, and is also attached to an insulated piece of brass q fitting 
on the lower disc j. On the underside of the ring 7 is another 
insulation, beneath which is a disc m having a flange n. The in- 
sulated piece of brass q rides when revolving upon the disc m. 
To light the lamp the body of the lamp is placed upon one pole 
of the battery, an insulated piston o being pressed home by a 
device on the top of a battery, making contact against the flange 
n, whereby a complete circuit is established. (Accepted Feb- 
ruary 4, 1891). 


MINING AND METALLURGY. 


16,545. H. H. Lake, London. (0. B. Peck, Chicago, 
U.S.A.) Apparatus for Decom: Metallic Salts 
and ulphurising Ores. (8d. 6 Figs.) October 17, 
1890.—There is provided a revoluble receiving vessel V adapted 
to receive molten material to be treated. The neck or mouth has 
an opening for the discharge of the molten material, which is 
provided with one or more removable blocks H arranged in and 
along the sides of the opening and parallel therewith, Grooves 




















or channels are provided in the opening through which the 
molten material flows in discharging. A removable revoluble 
annular ring or plate L extends out around the neck or mouth of 
the receiving vessel, and prevents discharged material falling into 
the space K between the outer wall of the receiving vessel and an 
annular tube J which catches the discharged material. The 
vessel V is supported on a shaft A rotated at a high speed. (Ac- 
cepted February 4, 1891). 


GAS ENGINES. 


5005. S. Baxter, Sandiacre, Notts. (l. J. R. 
Holst, Paris.) Gas Engines, [lld. 5 Figs.) March 31, 1890. 
—The piston-rod e of the engine carries the piston / of the air- 
pump, by which air is forced into a reservoir + where it is 
stored at a constant pressure. The gas is compressed by a pump / 
into a chamber m which is separated from the reservoir i by a 
flexible membrane n. This membrane regulates automatically 
the i of the gas and air which should always be the same 
in the two reservoirsiand n. The distribution comprises two 
admission valves 0 and two escape valves p. The admission is 
operated from the motive shaft A by the intervention of the cam 
































B and lever C oscillating on a fixed axis D, which operates 
the distribution rod q of each side of the cylinder. The air arrives 
by the tube 01, and the gas by o? in the chamber o? where the 
mixture is effected before its entrance into the motor cylinder. 
The air orifices S are uncovered an instant before those for the 
admission of the gas, so as to clear out the products of combus- 
tion, the escape orifices being still open. The escape valves 
are operated by acam p! and a crossbar p? connecting the two 
valves by means of levers on the axes thereof. The motive force 
is transmitted to the shaft A by a swing lever E, connecting-rod 
4 . block I, and a short conmadianeel (Accepted February 4, 
891). 


6113. N. A. Otto, Cologne. Gas and Oil Motor 
Engines. (8d. 5 Figs.] April 22, 1890.—This invention relates 
to the opening and closing of the discharge valve of a four-stroke 
cycle engine. At the suction stroke of the piston e, explosive mix- 
tures willbe drawn into the cylinder through the mixing admission 
valve n; this will be compressed at the return stroke and will be 
fired by the igniter Z when the piston has arrived at the dead 
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centre. At the completion of the ing Mea | tat (ain 
Fig. 3) the piston will uncover the passage 7 so that the pressure 
existing in the cylinder will be transmitted to cylinder h, thereby 
effecting the opening of the discharge valve f, the parts being kept 
in this position during the expelling instroke by the closing of the 
et by the piston e, until the cavity g establishes a com- 
munication between i and & at the end of the stroke, and thus 
allows the discharge valve to close. (Accepted January 28, 1891. 


MACHINE TOOLS, SHAFTING, &c. 
4117. 8S. G., W., and E. Rhodes, Leeds. Grooved 
Pulleys. (8d. 15 Figs.) March 17, 1890.—The periphery of 
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the pulley or drum is formed of corrugated wrought-iron or steel. 
The corrugations are of the shapes at present used in cast-iron 
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pulleys for rope driving. The corrugated peripheries of the drums 
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are formed, in the case where the rope to be used is of considerable 
diameter, and where consequently the depth and width of a 
corrugation are considerable, by rolling the same out of flat sheets 
to the shape of the corrugations so that the thickness of the plate 
remains practically unaltered during the rolling. Owing to the 
comparatively great depth of the corrugations and the conse- 
quent lessening of the horizontal width of the plate, it is impos- 
sible to carry out the bending to the finished section at one opera- 
tion, and on this account the rolls are formed with the successive 
grooves increased in depth and lessened in width in going from 
one end of the rolls to the other. (Accepted February 4, 1891). 


GUNS, &c. 


16,941. A. Hans, Liege, Belgium. Magazine and 
other Small Arms, (6d. 7 Figs.) October 23, 1890.—At the 
rear part of the magazine is a groove C in which the cartridge moves. 
The cartridges are raised by a curved spring f which is held at the 
bottom of the magazine by a pin G. The magazine is charged 
from the top through the shoe, the cartridges being pushed in 
one after the other under the tongues A, A and B, B of the maga- 
zine. On pushing the bolt forward it strikes the rim of the 
uppermost cartridge ; the cartridge then slides upon the inclined 
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plane formed on the parts D, D, and is then pushed out of the 
magazine. Before leaving the magazine the cartridge enters the 
chamber, and by continuing the forward motion of the bolt, the 
forward end of the cartridge slides along the incline J formed in 
the breech and penetrates within the chamber, its rim being 
engaged by the hook o of the extractor. When the bolt is with- 
drawn, the rim of the fired cartridge being engaged by the ex- 
tractor hook o, the cartridge is brought against the point ¢ of the 
ejector and is thrown out. (Accepted February 4, 1891). 


MISCELLANEOUS. 

3511. H. Campbell, London. Machin for salting 
Brads and Nailing together Parts of Boxes. (8d. 
13 Figs.] March 5, 1890.—The action of the machine is as follows: 
The end of the coil of wire intended to form the brads is 
through the feeding apparatus and through the guide hole in the 
pieces Fl! and F!2, and between the gripper jaws E°, E6, While 
the jaws E5, ES, and nippers C!2, C13, Ve and hold the wire D, 
D! tightly, the cutter F descends obliquely by the movement of 


the studs F% in the grooves F}, cutting off the part D of the wire 
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and bending the upper end of it to form the brad head. The 
grip r jaws K°, E* then open, E> moving aside just clear of the 
D, but ES being moved further aside by the cam surface E10 
to allow the cutter F5 to descend between the jaws vertically. 
The lower face of the cutter pressing on brad D! forces the same 
downwards into the parts H and I of the box to be bradded 
ther, which is supported on a bracket or table. The cutter 
F® then retires again into the position shown in Figs. 1 and 3, 
being drawn up by the spring F15, (Accepted February 4, 1891). 
4401. J. es, and R. W. Kenyon, 
A (1ld. 7 Figs.) March 20, 1890.—The 
back jaw A is affixed to the bench hy the baseplate B, and has 
openings c and d through which the tightening screw C and the 
sliding bar D, which carries the front jaw-E, respectively pass. 
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The bar D is of L shape, and is provided in its lower member with 
a socket d! to receive a pivot e on the bottom of the jaw E, and 
the other member s up against the back of the jaw E and 
supports it. The jaw E is provided with a lug e! which fits into a 
groove formed in the upright part of the bar D,sothat the r 
part of the strain is thrown upon the sliding bar. To the back of 





the fixed jaw is attached a screwed sleeve a with which the 
threads of the screw C engage. The spindle of the screw C hasa 
close fit in the hole cl in the bar D, and is held therein by a pin 
F in a groove f, but passes loosely through the hole e111, (Accepted 
January 28, 1891). 


4509. D. Rylands and B. Stoner, Barnsley, Yorks. 
Machinery for the ufacture of Glass Bottles, 
&c. (87. 10 Figs.) March 22, 1890.—Fixed toa pillarAare two 
tables of disc shape, one of which, B, is stationary, the other, B!, 
being movable. On the outer edge of the table inner moulds E 
are affixed. These moulds may be placed either vertically or 
horizontally, and can be reversed automatically by friction rollers 
G. When the Ids E are in position for filling they are bottom 
upwards and the neck isclosed by a plug H. This plug H is used 
to form the internal shape of the bottle mouth. When the molten 
glass has been poured into the reversed inner mould E the molten 
glass fills the space between the plug H and the neck portion of 


























isa 





4 











the blowing mould D. A bottom J is then hinged over the press- 
ing mould E. The movable portion B! then travels tow: the 
pecasing and blowing apparatus K, and while so vpretins | the 
riction rollers G reverse the moulds. On arriving at the point K 
the plunger L is forced through the plug H into the molten glass 
by the lever M. When the’ plunger L has been withdrawn the 
mould E is removed and a movable bottom N is inserted, and the 
bottle is blown to the full size and shape. The Ly hy is then 
withdrawn by the handwheel O and screw Z and the blowing 
mould D (which is in halves) opened, thus leaving the bottle 
standing on the movable bottom N ready for removal. (Accepted 
January 28, 1891). 

4886. W. P. Thempeon, Liverpool. (J. L. Williford, 
Minneapolis, Minn., U.S.A.) Roller Mills. (8d. 12 Figs.] 
March 28, 1890.—The rolls are mounted in rocker arms 3, 5, each 
of the arms being normally held against two bearings by springs 
28. The axis of one of the rolls 4 is arranged above both its 
bearings 11 and 25, against which each of the rocker arms 3 is 
held, so that when a hard su nee s between the rolls 4 and 
6, the rocker arm 3 os the roll 4 will rock upon the bear- 
ings 25, which are nearest the roll against the tension of the 














springs, and permit the roll 4 to move away from the other roll 6, 
and allow the substance to pass. The other roll 6 is arranged 
between the bearings 11 and 35 of the rocker arms 5, and the arms 
5 are also held nst the bearings by springs 28. One bearing 35 
of this roll is made adjustable and arranged to permit the spread- 
ing of the rolls. The lower ends of the rocker arms 3 and 5 at 
each end of the rolls are arran upon acommon bearing 11, and 
this bearing at one or both ends of the roll is made laterally 
adjustable so as to permit of the ‘“‘tramming” of the rolls. 
(Accepted February 4, 1891). 

5007. E. Nunan, London. Hose and Pipe Coupling. 
(6d. 5 Figs.) March 31, 1890.—One end or half coupling B is 
formed with an annular groove near the extremity, andin the outer 

rtion of the other half coupling A are arranged two movable 
ugs E, the noses D of which are within apertures in the neck. 























The lugs bear against cam-faced reverse inclines J, K in the inner 

face of a ring I fitted loosely on the half coupling. The ring is 

limited in its movement circularly by the b est or thickest 

of the inclines which alternately act to close or n the 

jugs as the ring is turned to the right or to the left. (Accepted 
ry 4, 1891). 


18,669. O. Flohr, Buffalo, N.Y., U.S.A. Hoisting 





es. [lld. 9 Figs.] November 18, 1890.—A is the drum- 
shaft of the hoisting engine, B the driving gear fixed thereto, C 
the winding drum mounted loosely thereon, and D the fixed frame- 
work of the engine. In hoisting, the gear B is rotated by the engine, 
of which only the pitman O and crank U are shown. When 
the gear B is being driven directly from the crankshaft by the 
pinion J, the swing frame G is dropped so that the pinion w is 
out of mesh with the gear B, and the gear W is out of mesh with 
the pinion g. When it is desired that the drum shall be slow 














geared, the pinion J is loosened, and slid along on the shaft I 
until it is beyond the plane of the gear B, and the frame G is 
lifted to a position bringing the gear W and pinion w into mesh 
respectively with the pinion gy and gear B. The motion of the 
crankshaft is then transmitted through the pinion q to the gear 
W, and through the pinion w to the gear B, whereby the latter is 
driven in the direction of the arrow 11, and at a much slower 
speed than before, the precise speed beng Roememagrag by the pro- 
portions of the several gears, (Accepted February 4, 1891). 


20,675. F. Horn and T. Keet: Duisburg, Ger- 
many. Hydraulic Press. [8d. 10 s.J—The stamp a 
is fixed in a holder 6 attached to the hydraulic cylinder c, 
which is guided ina framed. The plunger e is suspended from a 
crosshead f. h is the steam cylinder to the piston-rod of which 
is fixed the stamp holder b, and by it the hydraulic cylinder c 
is moved up and down. This action is effected by a hand lever 
t connected to an unloaded piston slide valve. Upon raising 
the slide valve steam is admitted underneath piston k, the ex: 
haust steam passing out from the upper part of the cylinder. 
Upon lowering the slide valve the space above the piston comes 

















20615 


into communication with that underneath it, and the piston 
descends and with it the stamp, The plunger e¢ is hollow, the 
water for pressing down the cylinder c passing in and out at the 
top of the plunger. Upon the downstroke of the cylinder 4 
water from a reservoir passes past the valves of pressure pumps 
through a pipe m into the plunger, and through this into the 
cylinder. All the valves of the pumps work like suction valves. 
The further supply of water required for compression is obtained 
by working the pump J. The ascent of the hydraulic cylinder b 
ont place upon the discharge of water. (Accepted January 28, 
1891 





UNITED STATES PATENTS AND PATENT PRACTICE. 
a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





AMERICAN Biast FuRNACES.—The number of furnaces 
in blast in the United States at the commencement of 
December, 1890, was 340, their aggregate weekly pro- 
ductive capacity being 183,846 tons. The corresponding 
number of furnaces in blast at the commencement of 
June, 1890, was 345, their ——— weekly productive 
capacity being 180,791 tons. The number of furnaces in 
blast at the commencement of December, 1889, was 325, 
their aggregate weekly productive capacity being 169,151 
tons 
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THE COMPRESSED AIR SYSTEM OF 
PARIS. 
(Continued from page 300.) 

Tue transmission of the compressed air through 
the mains is unavoidably attended with a certain 
percentage of loss which, of course, increases with 
the length of the transmission, the presence of 
leakage at the joints, &c. Professor Riedler has 
devoted considerable time to the investigation of 
this source of waste, and we shall presently refer 
to the results he has recorded ; in the first place, 
however, we propose to consider what he has to 
svy on the subject of utilising the air at the points of 
delivery, and the meansemployed for obtaining from 
a relatively high efficiency in the motor. In the 
earliest stages of the Popp system in Paris it was 
recognised that no good results could be obtained 
if the air were allowed to expand direct into 
the motor; not only did the formation of ice 
due to the expansion of the air, rapidly accu- 
mulate and choke the exhaust, but the per- 
centage of useful work obtained, compared with 
that put into the air at the central station, was so 
small as to render commercial results hopeless. 
The practice of heating the air before admitting it 
to the motor, is quite old, but until a few years 
ago, it never seems to have been properly carried 
out; in several mining installations where this 
motive power had been long used, more or less im- 
perfect attempts had been made to heat the air ; 
in one instance only recorded by Professor Riedler, 
was an efficient means employed. In this case a 
spray of boiling water was injected into the cy- 
linder and mixed with the air at each stroke, 
with the result that a very marked economy was 
obtained. 

After a number of experiments, Mr. Popp 
arrived at the conclusion that the simplest mode 
of heating, if not the most eflicient, was at all 
events the most suitable, as it was a matter of the 
first importance that subscribers should not be 
troubled with the charge of any apparatus involv- 
ing complication or careful management ; he there- 
fore adopted a simple form of cast-iron stove lined 
with fireclay, heated either by a gas jet or bya 
small coke fire. It was found that this apparatus, 
crude as it was, answered the desired purpose, 
until some better arrangement was perfected, and 
the type was accordingly adopted throughout the 
whole system. It was quite recognised that this 
method still left much to be desired, and the 
economy resulting from the use of an improved 
form was very marked, as will be seen from the 
following Table, No. IT. 


TaBLe II.—Zffictency of Air Heating Stoves. 
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The results given in this Table were obtained 
from a large number of trials very carefully carried 
out by Professor Gutermuth; from these trials it 
was found that more than 70 per cent. of the total 
number of calories in the fuel employed was ab- 
sorbed by the air and transformed into useful work. 
Whether gas or coal be employed as the fuel, the 
amount required is so small as to be scarcely worth 
consideration ; according to the experiments carried 
out it does not exceed .09 kilos. per horse-power 
and per hour, but it is scarcely to be expected that 
in regular practice, this quantity is not largely ex- 
ceeded, rofessor Weyrauch has also carefully 
investigated this part of the subject and fully con- 
firms, if he, indeed, does not go beyond Professor 
Gutermuth. He claims that the efficiency of fuel 
consumed in this way is six times greater than 
when burnt under a boiler to generate steam. He 
goes so far as to assert that with a good method 
of heating the air, not only can all the losses due 
to the production and the transmission of the com- 
pres air, be made good, but also that it will 
actually contain more useful energy at the motor 








than was expended at the central station in com- 
pressing it. 

According to Professor Riedler, from 15 to 20 
per cent. above the power at the central station 
can be obtained by means at the disposal of the 
power users, and it has been shown by experiment 
that by heating the air to 250 deg. Cent. an in- 
creased efficiency of 30 per cent. can be obtained. 
Better results than those hitherto obtained may, 
therefore, be confidently expected with a more 
perfect and economical application of the fuel in 
heating the air, and a better means of regulation in 
admitting it to the motors. In his report Professor 
Riedler indicates a method by the use of which he 
considers considerable advantages may be secured ; 
this is the heating the air in two stages instead of 
at one operation, and passing it through two 
motors, to the first of which the air is admitted 
heated only to a moderate extent; the exhaust 
from this motor then passes into a second heater 
and thence into the second motor. A series of ex- 
periments with this arrangement were recently 
carried out, and the results obtained are summa- 
rised in the following Table : 

Taste III.—Performance oy Two Coupled Motors and 
Air Heated at Two Stages. 








i mo | a 1SSeu8 
| $ Temperature of | a3 ce 
3 Horse- | Air at Motor. ie a gm 
Motor. g | power rere 
- | eS |——_ 
he rake. | Admis- |... lem 
< sion, |Exhaust — 
| 
1b. per deg. deg. | 
i sq. in. Cent. Cent. i ft. 
an orse-power 
coupled ror | 82.5 6.11 110 65 | 720.46 
and air er 82.5 6.0 150 100 | 646.29 
twice os | | 











From this Table it will be seen that the consump- 
tion of air per brake horse-power was reduced from 
812 cubic feet per hour, a favourable duty in the 
single motor, to 720, and, in the best result to 
646 cubic feet with the two motors and double 
heaters. It should be added that these trials were 
carried out with steam engines but ill adapted for 
the purpose. It is to be regretted that the experi- 
ments of Professor Riedler could not have been 
conducted with more perfect appliances, but it 
must be borne in mind that the utilisation of com- 
pressed air, especially as regards the motors, is 
still in a very imperfect stage, and that a great deal 
remains to be done before the maximum power 
available at the motor can be be obtained. Investi- 
gations in this direction for a considerable time to 
come must be directed, therefore, towards improv- 
ing the design and construction of the motors, and 
the treatment of the air at the point of delivery 
into the engine. 

A large number of motors in use among the sub- 
scribers to the Compressed Air Company of Paris 
are rotary engines developing 1 horse-power and 
less, and these in the early times of the industry 
were extravagant in their consumption, to a very 
high degree; to some extent this condition of 
things has been improved, chiefly by the addition 
of better regulating valves to control the air admis- 
sion. The saving that has been effected in this 
direction is shown by Table IV., in which the efti- 


TABLE 1V.—The Consumption of Air in Small Rotary 
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ciency of the motors at the beginning is given in 
the first, and with improved regulation and expan- 
sion in the latter half of the Table. 





Asaltered, the 2 horse-power rotary motors, when 
employed as cold air engines, a method often desired 
in special industries, consume 1059 cubic feet per 
hour and per indicated horse-power ; with a mode- 
rate degree of heating, say to 50 deg. Cent., this 
consumption falls to 847 cubic feet. The efficiency 
of this type of rotary motors with air heated to 

deg., may now be assumed at 43 per cent., not a 
very economical result, it is true, and one that may 
be largely improved, yet it is evident that with such 
an efficiency the use of small motors in many in- 
dustries becomes possible, while in cases where it 
is necessary to have a constant supply of cold air, 
economy ceases to be a matter of the first im- 
portance. 


TaBLeE V.—Performance of Small Crankshaft Engines. 
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1 horse-power Journaux | 
engine .. ee .-| 283) 1.035 150 34 | 854 
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Table V. gives some results obtained with com- 
pressed air used in crank engines; it is to be re- 
gretted that with this, also, apologies have to be 
made for the imperfect design and construction ; they 
were old steam engines, some of those of 2 horse- 
power losing from 25 to 30 per cent. by their own 
friction; some of the others tried, however, were far 
better, a newer type losing only from 8 to 10 per 
cent., while the 80 horse-power referred to below 
showed an efliciency of 91 per cent. From these 
trials Professor Riedler deduces—assuming 85 per 
cent. efliciency —-a consumption of 611, 752, and 720 
cubic feet per brake horse-power. It is very evident 
from the foregoing that the Compressed Air Com- 
pany of Paris will never do itself justice until as 
much thought and care has been devoted to the 
economical; use of the motive power, as has been 
expended in the means of producing it, and Pro- 
fessor Riedler’s recent investigations should be 
especially useful in this respect. The question has 
indeed attracted the attention of more than one 
manufacturer, and reference is made to a particular 
type of small rotary motors which are being con- 


TaBLe VI.—Trials of a Small Rotary Riedinger Engines. 
| 








Numbers of Trial ‘ ee «s I. IL. 
Initial air pressure Ib. pa sq. in. 8&6 71.8 
‘i temperature.. +. deg. Cent. +12 +170 
Ft.-pounds per sec. measured on the brake 51.63 34.07 
Revolutions per minute es ae ee 384 500 
Consumption of air for one horse - power} 
per hour ee ee ee ee 1377 988 


TaBLeE VII.—T'rials of a .5 Horse-Power Riedin, er 
Rotary Engine. 








Numbers of Trials ee ee ast & IL. » gp BV 
Initial pressure of air ..1b. persq. in, 54 | 69.7 85 | 71.8 
»» temperature of air deg.Cent| 170 180 198 8 
Final fe a ae 25 2 .. 25 
Revolutions per minute . ee --| 335; 350, 310} 243 

— per second measured on 
brake ee - oe ee --| 271 | 477 3876) 316 

Consumption of air per horse-power| 
and per hour ee ry: es 791 900 | 1148 

| 





Tasie VIII.—Trial of an 80 Horse-Power (Nominal) 
Farcot Steam Engine. ———__ 





| | Consumption of 
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MODERN FRENCH ARTILLERY; HOTCHKISS QUICK-FIRING GUNS. 





Fic. 647. 12-pouNDER MOUNTAIN GUN CARRIAGE AND LIMBER. 


the circle formed by the trunnion seat and the cap 
squares. As is shown in Fig. 645, a circular base 
may be formed around the stand to contain a supply 
of ammunition. 

Fig. 647 is a general view of the Hotchkiss 76-milli- 
metre (2.99 in.) if sma mountain gun and lim- 
ber. The body of this gun, like that of the 42-milli- 
metre (1.65 in.) mountain gun, is made ofa single 
block of oil-tempered steel, the trunnion ring being 
screwed on. The breech mechanism is of the 
standard type, and is identical with that of the 
42-millimetre gun; the ammunition is made on 
the same plan, that is to say, with a metallic cart- 
ridge holding in one, the projectile and the powder 
charge ; the ignition of the charge is effected by 
means of an ordinary friction primer. On opening 
the breech the fixed cartridge case is ejected auto- 
matically and the gun is then ready for reloading. 
Three kinds of ammunition are made for this gun, 
viz., common shell with percussion fuze, shrapnel 
with combination time and percussion fuze, and 
case shot. The carriage is of steel throughout, 
except the wheels, which are of wood with gun- 
metal hubs and steel tyres. The cheeks of the 
carriage are flanged and are connected at the front 
end by a cast-steel transom forming the trunnion 
bearings and the axle-tree bed in one. In the 
middle, the cheeks are connected by another 
transom carrying the elevating gear, and at the end 
by the trail eye-piece ; rope toggle brakes are used 
to diminish the recoil. 

A light limber is sometimes furnished with this 
gun. It consists of a light steel framework, and 
carries four of the ordinary ammunition chests 
holding eight rounds each, besides entrenchin 
tools, &c. The limber is arranged both for manua 
draught and for mule draught, the shafts, which 
attach to the trail of the carriage, being also used 
for the limber when required. For its weight, 
which is well within the limits allowed for light 
mountain artillery, this gun is extremely powerful, 
and the rapidity of fire, which can be obtained with 
it is about eight to ten rounds per minute, The 
following are the principal particulars : 


Taste XCVIII.—Particulars of 76-Millimetre 12-Pounder 
Hotchkiss Mountain Gun, 





Fia. 648. 1-POUNDER MOUNTAIN GUN AND CARRIAGE. 








Gun: 
Diameter of bore ... wad ie «. 299 in. 
Weight of gun... rm ei «)! 0 
eae of bore (14 calibres) ... .. 41.84 in, 
Total length of gun ‘te 2 . 46.69 ,, 
Carriage : 
Weight of carriage without wheels ... 191.5 Ib. 
fe each wheel ... dies oon fe 
Diameter of wheels 37.64 in. 
Track é hie aad --- 28.35 ,, 
Height of trunnions above the ground 23.70 ,, 
Total weight of carriage Be ... 9814.6 Ib, 
WW BENET lata Limber : 
es a i Weight of limber body... .. .. 2618 ,, 
Fic. 646. 37-MILLIMETRE QUICK-FIRING GUN AND TORPEDO BOAT MOUNT. » Wheels a eee as | oS 
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Weight of each ammunition chest, 


empty... es 5 os 30.8 Ib. 
Total weight of limber with accessories, 
empty... ee os si ae 
Total weight of limber charged with 
32 rounds of ammunition _.. »>s 008.4: 5, 
Ammunition: 
Weight of common shell 11.99 ,, 
= bursting charge _..... oe .396 ,, 
& shrapnel f 5 11.99 ,, 
4 bursting charge... sap 110 ,, 
Number of balls in shrapnel is. 
Weight of case shot aay i vow: ROD. gs 
Charge of powder (black pebble) for 
three kinds of ammunition ... Rn x e 
Weight of entire cartridge loaded 14.08 ,, 
Length a * ... 14.05 in, 
Initial velocity of projectile (with 
black powder) ... ce ze Se 869 ft. 
Initial velocity of projectile with a 
charge of .462ib. of French smoke- 
less powder, type B.N.C. _... > Bt 


The gun and carriage we have described are the 
heaviest mountain type made by the Hotchkiss Com- 
pany ; the more ordinary size is considerably smaller, 
the lightest being a1-pounder. The construction of 
this presents no peculiarities, and the carriage is 
of the general field type, but it possesses several 
modifications introduced in order to give the gun 
the greatest possible mobility, command, and speed 
of fire. The special features are that the carriage 
has no recoil ; that it may be fought without the 
wheels, thus permitting the most difficult positions 
of ground to be occupied. Itmay be used either 
with or without its elevating gear, and in both 
cases it has a horizontal sweep, so that the aim may 
. be rectified without moving the trail. The body 
of the carriage is in two parts, to enable the 
material to be carried by the personnel of a column, 
each single part being light enough to be carried 
by one man without difficulty. This gun and car- 
riage are illustrated on Fig. 648. 

The Hotchkiss field carriage for quick-firing guns 
consists of two distinct parts—a main carriage and 
a top carriage. The main carriage is formed of two 
bracket sides, connected by transoms, bolts, and a 
trail plate ; a: slide for the top carriage ; an axle 
and field wheels. The bracket sides are of steel 
plate lined with angle steel. The trail plate is of 
the ordinary field carriage ‘pattern, being provided 
underneath with a stout spade for resisting recoil. 
The slide is of steel, provided with small buffers at 
the front and rear ends ; a pivot socket at the front 
end permits a lateral traverse of about 4 deg. to 
the right and left of the centreline. The axle is of 
steel, bedded in the brackets. The wheels are of 
wood with gun-metal naves and steel tyres. The 
top carriage is formed of two bracket sides, con- 
nected by transoms and held to the slide by stout 
clips at the bottom edge, and by stout steel springs 
attached diagonally to the slide in such a manner as 
to efficiently ease the firing strain on the body of 
the trail, and whilst allowing a good length of recoil 
to the top carriage to insure bringing it back to its 
normal position after firing. 

The docuiing gear is of an ordinary screw pat- 
tern, seated on the left bracket of the top carriage, 
and connected with the breech of the gun by an 
auxiliary piece bolted to the left cheek of the 
breech. The traverse gear of the slide consists of 
a screw seated in the brackets of the main carriage, 
and carrying a traveller bolted to the underside of 
the slide. A directing bar is pivotted to the top 
of the trail plate. The brake consists of two mal- 
leable cast-steel wheel chocks connected by a steel 
bar, which in turn is connected to the axle-tree by 
two steel bars, the whole forming a pivotting frame- 
work. When not in use the brake is hooked up 
under the trail; when in action the frame is 
dropped, the shoes being pushed under the wheels. 
In limbering up it is simply necessary to start the 
carriage forward slightly, when the brake comes 
free of the wheels, and can be hooked up at once. 
A tool-box is fitted between the main carriage 
brackets to hold the reserve parts and accessories. 

The body of the limber consists of four longi- 
tudinal frames, a splinter bar, foot-board, and plat- 
form board. The outside frames are of flat steel, 
the inside ones and the splinter bar being of angle 
steel; the platform board and foot-board are of 
oak. A cast-steel limber hook is rivetted between 
the inside futchells. A pole for double draught is 
bedded in the body, having a steel swingle-tree and 
steel splinter bars. The steel axle is secured to its 
bed in three bearings. The wheels are similar to 
those of the gun carriage. The limber carries an 
ammunition chest made of steel plate. Thecartridges 
are carried in boxes of convenient size for transport 








by two men. (The 3-pounder box holds 21 rounds.) 
The chest is so arranged that the boxes are drawn 
out from the rear. The top of the ammunition 
chest is fitted with a cushion and side rails for 
cannoneer seats. 

The requirements of naval landing service involve 
modifications in the carriage from the standard 
field types. The necessity for manual draught calls 
for the utmost saving in weight possible. Although 
a limber is provided, the carriage itself is fitted 
for hand draught, in which case the trail runs on 
the ground. Ammunition is always transported 
with the gun, and since in many if not the majority 
of cases where naval brigades are landed for a 
temporary service it would be inadvisable to takea 
limber, arrangements are made for carrying ammu- 
nition on the gun carriage. The landing carriage 
built by the Hotchkiss Company consists of two 
steel bracket sides connected by breast and middle 
transoms and a stout eye-piece. The axle is of the 
same type, and is connected to the body in the same 
manner as the axle of the field carriage. A light 
trail wheel is hinged to the trail-piece in such a 
manner that it may be unpinned and thrown up 
when the gun is in action. Shoe brakes are pro- 
vided to check the recoil, and a light steel frame- 
work is attached to the axle just outside of the 
bracket sides to hold a single ammunition box on 
each side. The limber provided resembles that of 
the field carriage. 

With this mount rapid fire cannot be secured, as 
it is not possible to so check the recoils to prevent a 
change of aim; it is assumed that for naval brigade 
work rapid artillery fire would be such a rare neces- 
sity as to be of secondary importance. The brigade 
should be provided with bullet-firing machine guns 
which furnish the defensive rapid fire demanded, the 
artillery proper being required only for such descrip- 
tions of fire as form the main object of heavy field 
artillery. 





THE INSTITUTION OF NAVAL 
AROHITECTS. 


TueE annual meeting of the Institution of Naval 
Architects commenced last Wednesday, the pro- 
ceedings being at an earlier date than usual on 
account of Easter falling so soon this year; it 
having always been the custom of this Institution 
to hold its meeting the week preceding the Easter 
holidays. 

The meeting was held as usual in the hall of the 
Society of Arts, lent to the Institution for the pur- 
pose. Lord Ravensworth presided. Lord Brassey’s 
paper was read and discussed at Wednesday’s 
sitting and occupied, together with the President’s 
address and the usual formal proceedings, the whole 
day. On the evening of Wednesday the annual 
dinner was eaten at the Holborn Restaurant, Lord 
Brassey presiding in the absence of Lord Ravens- 
worth. The papers of Messrs. Biles, Lewes, and 
Marchal were on the Thursday morning’s pro- 
gramme ; whilst Mr. Yarrow’s paper was the sole 
item for the Thursday evening. The remaining 
papers will be taken at morning and evening 
sittings of to-day. This year the offers of papers 
were more numerous than usual, and it was sug- 
gested at one time that there should be a Saturday’s 
sitting. This, however, was found to be inexpedient, 
and in place of it there is to be a second session in 
London later in the year. 

The report of the Council was read by Mr. G. 
Holmes, the secretary. The balance-sheet showed 
the income of the Society for the year to be close 
on 40001., and that a very respectable reserve 
has now accumulated. The following passage 
refers to the new departure at Lloyd’s with 
regard to the sub-committee for surveyors: ‘‘It 
was announced in last year’s annual report that 
the Committee of Lloyd’s Register of British and 
Foreign Shipping had met the general views of the 
shipbuilders and engineers throughout the country 
by admitting to the sub-committee for surveyors 
six members of shipbuilding firms and six members 
of engineering firms, for the purpose of assisting 
the Committee in questions relating to the framing 
of new rules or the alteration of old rules for the 
coustruction of ships and machinery. The election 
of the twelve members was to be vested in this 
Institution, the Institution of Engineers and Ship- 
builders in Scotland, and the North-East Coast 
Institution of Engineers and Shipbuilders. The 
Council of this Institution have recently proceeded 
to the election of four representatives, and have 
selected the following gentlemen, viz., Messrs. 





H. H. Laird and J. H. Biles as shipbuilders, 
Messrs. R. Sennett and A. D. Bryce-Douglas as 
engineers,” 

The next paragraph refers to the gold medal 
which the Council has decided to present for the 
best paper of the year. This matter has already 
been noticed in these columns, but it now appears 
that the presentation of a gold medal is to be 
an annual event, supposing papers of sufticient 
excellence are forthcoming. The medal will not 
be presented to members of Council, but is avail- 
able for ordinary members and associates. 

The subject of summer meetings of the Institu- 
tion has for some time engaged the attention of the 
Council. The meetings held in 1886, and the two 
following years, in Liverpool, Newcastle-on-Tyne, 
and Glasgow, not only proved very successful, but 
resulted in great advantage to the Institution. The 
report stated that negotiations were in progress for 
the holding of a second session during the current 
year. If circumstances should prevent this meet- 
ing taking place in the provinces, arrangements 
will be made to hold it in London in connection 
with the Royal Naval Exhibition. The Pre- 
sident subsequently stated that it had been de- 
termined that the important work of the Institu- 
tion could not be carried on at one meeting, and it 
had therefore been decided in future to hold two 
meetings a year, the second meeting to take place 
either in London or elsewhere. 


PRESIDENT’s ADDRESS. 


Lord Ravensworth, in the course of the usual 
annual address, referred to the loss the Institution 
has sustained in the death of Mr. William John, 
whose great abilities as a naval architect were well 
known to all present. He had, the President re- 
minded his hearers, gained a valuable prize in 
open competition for the best design of a war vessel 
for the United States. This ship was named the 
Texas, and was being built at the Norfolk Navy 
Yard. Lord Ravensworth also referred to the late 
Mr. Bernard Waymouth, of Lloyd’s, who wasa vice- 
president of the Institution. Some remarks as to 
the general position of the Institution next fol- 
lowed, Lord Ravensworth having in mind certain 
strictures which had been made by some anonymous 
letter writers, and which, it may be stated in passing, 
have a most remarkable family likeness to each 
other. The Institution is compared unfavourably 
with other bodies of a similar nature, the North- 
East Coast Institution being specially instanced 
as superior to what may fairly be called the parent 
Society. It is a curious fact that a few pages 
further on in the journal in which these letters 
appear there is a paragraph stating that a paper 
originally read by Sir Nathaniel Barnaby in 1887, 
had been re-read at a meeting of the North-East 
Coast Institution for the purposes of discussion. 
To read its papers is one of the greatest compli- 
ments an Institution of this kind can pay to another. 
It is a compliment which the Mechanical Section of 
the British Association has also paid to the Insti- 
tution of Naval Architects. It does not, however, 
require such facts as these to refute those who speak 
of one of our most flourishing and best conducted 
technical societies in the extravagant terms that 
have been lately used. Lord Ravensworth next pro- 
ceeded to deal with the chief items in the programme 
then before the members. As the papers have 
now mostly been read, it is not necessary to follow 
his lordship in his remarks. He also spoke of the 
recent utterances in Parliament on the question of 
commerce protection and the proposed whole transfer 
of our mercantile shipping to a neutral flag in time 
of war. As might be anticipated from those who 
know the manfulness with which Lord Ravens- 
worth has always upheld the policy of sea power 
for this country, both in the Navy and mercantile 
marine, such theoriesas have been lately put forward 
received nothing but condemnation at his hands. He 
pointed out by cogent reasoning how disastrous 
it would be if the nation ever built its faith on so 
poor a thing as the protection of a neutral flag. 
He also impressed upon his audience the necessity 
of a Government forming a war programme in time 
of peace and determining the amount of protection 
required for the seaborne commerce. It was right 
that the naval authorities at Whitehall should 
formulate some definite plan of operations, founded 
on actual facts, and in that way determine what 
would be the amount of war shipping required 
to protect the mercantile marine. If the country 
were in possession of that knowledge, disaster 
would be on the people’s own head if they did not 
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provide money enough to build and sustain the pro- 
tecting ships. 

Mr. Yarrow’s paper also received a good share 
of the President’s attention, he referring to it as 
dealing with the chief engineering problem of 
the day. He regretted that the paper on the steam 
lifeboat recently launched from Blackwall Yard 
was not to appear in the Transactions of the 
Institution, having been read before another 
society. The boat is decidedly a most interesting 
vessel and certainly does credit to Messrs. Green, 
and more especially to Messrs. Thornycroft, of 
Chiswick, the designers and. makers of the ma- 
chinery, which is naturally the great feature in an 
hydraulic boat. The general state of the ship- 
building trade received attention, the President 
quoting figures as to the present state of the industry 
and the prospects for the future. As we deal with 
this subject very fully in our usual course, it will 
be unnecessary to follow the speaker in the statistics 
he quoted. The past year was a good one in the 
trade, which is remarkable considering the lowness 
of freights and other adverse circumstances. No 
doubt there had been overbuilding, but in spite of 
this his lordship considered that the prospects for 
the coming year were good. The high price of fuel, 
his lordship considered, was good for the shipbuild- 
ing trade. So long as coal was not too cheap only the 
vessels with machinery of the highest fuel economy 
could survive. He considered that as improvement 
was made by engineers, so would more and more 
ships be laid by on account of being out of date, 
although perfectly sound in construction. Lord 
Ravensworth concluded his address by reference to 
the remarkable and agreeable change that had 
come over the manner in which shipbuilding opera- 
tions have been carried on in the Royal dockyards, 
paying a tribute to Mr. White, the Director of 
Naval Construction, and Mr. Elgar, the Director 
of Dockyards, both in the question of design and 
construction of warships. 

The first paper on the list was, as stated, that by 
Lord Brassey on the 

Future Poticy or WarsHie BuILpina. 

Lord Brassey commenced by pointing out that 
the definite programme laid down by the present 
Board of Admiralty was fast approaching comple- 
tion, and therefore it would be opportune to con- 
sider the claims of various types of vessels to their 
respective shares of the money that is available. 
The paper very truly says that a discussion of the 
construction of the future by a meeting of the 
Institution of Naval Architects should be of value. 
In considering the duties which our Navy will have 
to perform in time of war, the subject divides itself 
into two divisions : 

I. Defence against invasion. 

II. Protection of commerce. 

The author dismisses the first point in very few 
words, pointing out that the best means of carrying 
on defensive warfare is ‘‘ by placing British squadrons 
in the face of the enemy, wherever he may be.” 
With regard to the protection of commerce, there 
are two leading duties for the Navy to perform : 

(a) To sweep the English and Irish Channels and their 
approaches, and guarantee security over the entire space 
included between the coasts of Ireland and the Peninsula, 
The cruisers for this work may be of moderate dimen- 
sions. The Apollo, Medea, and Pallas classes, forming 
part of the ‘‘Hamilton” programme, provide a large 
instalment of the vessels required for this important 
service. 

(b) As the range becomes wider, protection must be 
given in the open ocean by patrol; inthe narrower seas, 
by convoy. 

Lord Brassey does not consider that the Atlantic 
trade will be the principal care of the Navy. ‘‘ We 
must anticipate a considerable transfer of tonnage 
to the flag of the United States. The ships which 
will remain under our national flag will be secured 
from the risks of capture by their superior speed.” 
The author is of opinion that the Eastern and 
South American route will need most care ; and, 
although we stand prepared to contend for the 
supremacy of the seas in the Mediterranean, it is 
concluded the route to the Kast will be round the 
Cape. As long distances separate the fortified 
coaling stations on the Cape route, the cruisers 
which protect it must have good coal endurance, 
and be able to keep the sea for long periods. They 
must therefore be of large size. From Ceylon to 
the Straits and up the China seas the distances 
between coaling stations are less, while the ports 
that could be used by an enemy are such that we 
could not rely on protection by patrol. Between 
Singapore and Shanghai there should be frequent 





convoys. The older ironclads, with improved coal 
endurance and the protected C class cruisers, 
would be efficient for this duty. India is looked 
on as secure by its geographical position. The 
trade with South America from off St. Paul’s to 
the River Plate should be conducted by means of 
convoys. 

The paper gives a summary of the strengths of 
the fleets of England, France, and Russia, from 
which we extract the following, the chief figures : 


BatrLe-SHIps, 


First Class. 
Tons Displace- 


: ment. 
England, 32 ships aggregating 354,950 
France, 14 ,, e 151,682 
Russia, 6 ,, a 57,617 
Second Class. 
England, 13 ships aggregating 89,000 
France,* 13 ,, re 98,101 
Russia, 4 ,, a sve 21,172 
* Seven built of wood. 
AUXILIARIES TO BATrie-Suips. 
Look-out Ships. 
Tons Displace- Speeds. 
ment. Knots. 
England, 19 ships aggregat- ; 
oe ats GP .. 86,390 164 to194 
France, 6 ships aggregating 7,740 17 ,, 18 
Torpedo Gun Vessels. 
England, 19 vessels aggre- 
gating ey wes ... 13,150 19 ,, & 
France, 15 vessels aggregat- 
Me... ae aed a 6,510 18 ,, 19 
Coast DrFrENcE SHIPs. 
Tons Displace- 
ment. 
England, 12 ships aggregating a 47,720 
France,* 23 ,, “o ‘is 83,727 
Russia, 24 ,, <a es 58,374 
* Your built of wood. 
ARMOURED CRrUISERS.* 
England, 18 ships aggregating 137,050 
France, 12 ,, a 63,446 
Russia, 8 ,, ‘ 62,223 


>’ 
* Six early ironclads are included in this list. 


PROTECTED CRUISERS, 
First Class. 


Tons Displace- 
ment. 
ingland, 11 ships aggregating 85,550 
France, 6 ,, ve 7” 29,779 
Russia, 1 ,, as a 5,000 
Second and Third Class. 
Tons Displace- Speeds. 
ment. Knots. 
England, 46 ships aggregat- 
ing ... “xs as .. 157,511 17 to20 
France, 8 ships aggregating 17,208 193 ,, 20 
Russia, 2 Ae ee Rag 5,900 15 


To the above must be added our Polyphemus, of 
18 knots speed and 2640 tous displacement. 

It is in the class of coast defence ships that Eng- 
land chiefly shows her weakness compared to the 
other two powers combined. In second-class battle- 
ships our tonnage is also somewhat low, but if 
we take out the seven wooden ships of the French 
the comparison is much more favourable to us. 
Our want of coast defence vessels is typical of 
the traditions of the country. The author, in 
an earlier part: of the paper, points out that: 
‘* The defence of the empire from invasion will be 
best secured by placing British squadrons in face 
of the enemy wherever he may be. _ By this offen- 
sive defence we bar the only possible line of attack 
in the most effective way. To use words quoted by 
Captain Cleveland by Lord St. Vincent, we must 
‘beard the lion in his den and never relax the 
grip.’” This is an undeniable proposition, and, so 
long as we are victorious, there is little need to go 
beyond it. Of course we ought to be victorious ; 
we ought to insure victory in peace time. Never- 
theless, in view of a school of politicians which 
seems to catch the ear of a considerable body of 
the electorate, it is well not to forget the possibility 
of a temporary check to Britain’s career of victory. 
In that case powerful vessels, not of the ocean 
voyage class, might form a useful reserve and afford 
a little breathing time. Some of the French coast 
defence ships are beyond comparison more powerful 
than any British ship on the list, and the class still 
receives attention, four having been recently laid 
down. These are of 6590 tons each ; far in excess 
of any of our vessels of a similar class. 

Lord Brassey points out the difficulty in draw- 





ing the line between protected and armoured 
cruisers, and it is time that the definitions were 
abandoned. In the paper the problem is so far 
solved that all the belted vessels are classed as 
‘farmoured,” whilst those with protective decks 
are styled ‘‘ protected.” The distinction is unsatis- 
factory, as it is obviously unfair to class one ship 
lower than another, when it may have more armour 
protection worked into its structure, simply because 
the armour is not placed vertically on the sides. 
In cruisers, on the whole, we have a satisfactory 
preponderance compared to the absolute number 
of vessels owned by the other powers. Whether 
the list is satisfactory, compared to the work it may 
be called upon to do, is another matter. 

The paper next proceeds to deal with the types 
of ships that are most desirable, and here we neces- 
sarily find a good deal of repetition of what has 
recently been said on this subject. Dealing with 
battle-ships, the virtues of a high bow are men- 
tioned, a point in which the French have had an 
advantage over us. A speed of 17 to 18 knots on 
the mile is looked on as sufficient when associated 
with high coal endurance. A thousand tons is put 
down as the minimum supply. The author, in 
speaking of armaments for battle-ships, says : 

In the main armaments of the battle-ships of the future 
the ponderous pieces which have of late been mounted on 
board ship will not be included. The objections to monster 
guns are the limited endurance, ditticulty of manufacture, 
excessive cost, slowness of fire, length, and hence lia- 
bility to be struck and possibly disabled, and dependence 
on hydraulic loading gear, perfect in its working under 
peace conditions, but too susceptible of injury for the 
practical purposes of war, and requiring armour for its 
protection. The naval advisers consulted by the Ad- 
miralty on the Hamilton programme considered that the 
heaviest gun for battle-ships should not exceed 50 tons. 
Admiral Scott places the hmit of weight at 30 tons. He 
stands by the principle that no gun too ponderous to be 
worked by manual power should be mounted on board 
ship. A 29-ton gun is relatively cheap, durable, and easy 
of manufacture. Its power of penetration is equal to 
21 in. of armour at 1000 yards, and is sufficient for all 
practical purposes. The number of heavy guns which 
can be carried must depend on the limits fixed for the 
displacement. A battle-ship should be able to carry at 
least four 29-ton guns. 


Speaking of quick-firing guns the author points 
out the value of such weapons in driving men from 
their guns at close quarters, and when endeavouring 
to ram, it being estimated that the battles of the 
future will commence with endeavours to ram as at 
Lissa. The discussion of the armour question does 
not enable the author to put the matter in any fresh 
light. He refers to the fact that the Huascar was 
struck by 70 or 80 projectiles from the Shah and 
received no serious injury, although, according to 
the table of penetration, the projectiles should have 
pierced the Huascar’sarmour. ‘The fact, of course, 
points to the moral that there is a great difference 
between target results and those which will be due 
to real fighting. The author considers that reason- 
able conditions of fighting efticiency would be met 
by 12-in. plates on the water-line in wake of 
machinery, boilers, and magazines, and on the 
turrets and conning towers. 

On the important question of size the paper 
states that: ‘‘The dimensions of the battle-ship 
of the near future should not exceed 10,500 tons, 
and the cost should not be 600,0001.” The French 
vessels, Barfleur and Centurion, now building, meet 
with the approval of the author; they ‘‘ Giving the 
nation as good value for the cost as, under existing 
conditions, it seems practicable to secure.” In 
support of these views the paper says: ‘‘ There are 
few admirals who would not make some sacrifice in 
individual power for a decided advantage in num- 
bers. No increase of displacement will guarantee 
invulnerability against the ram or torpedo, or 
strengthen the means of defence against the attack 
of a puny assailant under cover of fog or darkness. 
No practicable thickness of armour is impenetrable. 
Captains of ships and captains of guns must under 
all circumstances be exposed. In the Huascar’s 
conning towers three commanders were slain in 
half an hour. The best disciplined and most 
valorous crew must be paralysed, at least for a few 
moments, and, possibly in the very crisis of an 
engagement, by the loss of their commander.” 

In further illustration of this subject, Lord 
Brassey also quotes the following passage from a 
United States Government report: 

The process of reaching perfection is an experimental 
one, and is accompanied by many mistakes. The lack of 
important naval battles in recent years stands in marked 
contrast to the desperate efforts of European powers to 
equip extraordinary vessels designed to combine the 
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invulnerable and the irresistible; and to the rarity of | 
great sea fights may be indirectly attributed the super- | 
abundance of types, for we cannot but believe that a war 
of moderate duration between first-class naval powers 
would speedily settle such vexed questions as the utility 
of the wholly armoured water-line versus the citadel ship, 
and would fix irrevocably the status of such craft 
as the Esmeralda and the Giovanni Bausan. Such a 
war would doubtless demonstrate that the elaborate 
schemes of fleet tactics, which have been the theme of 
many essays by naval officers, have been chiefly valuable 
as a mental exercise ; and that although much importance 
may attach to a skilful disposition of forces in the be- 
ginning of an aoe yet in view of the rapidity 
with which vessels would be disabled by the tremendous 
means of offence antagonised, and the inability to see or 
obey signals amid the confusion and obstructing smoke, 
it is evident that such an engagement must present] 

become a pell-mell scrimmage. Such a war, or one suc 

battle, would prove what has long been the apprehension | 
of intelligent officers, that the warship of our day has be- | 
come far too complicated for the people who may be | 
called upon to work her; and that a balance of advantage, | 
unsuspected by many, rests with that vessel which has 





comparative simplicity, even though it be concomitant | 
with a greater exposure of life, a lower speed, and 
powers of offence. 

From the battle-ships the paper passes to the | 
auxiliaries, the use of look-out ships and torpedo 
vessels being insisted upon. 


**A fleet cannot un- 





(For Description, see Page 349.) 


Fig.89 


Le 


dertake to blockade, or even to mask a hostile port 
without the protection of a large fleet of seagoing 
torpedo gun vessels.” The necessity of the flotilla 


| of torpedo boats for coast defence is also insisted 


upon. ‘‘It will probably be well to have torpedo 
boats of two classes. The first-class, of not less 


‘than 150 tons, should be able to cruise with the 


fleet within a certain distance from the coast. The 
second-class boats, for harbour defence, may be of 
small size and cheap construction. In the condi- 
tions which favour the attack by the torpedo boat 
upon heavy ironclads blockading a port, a smalland 
cheap type will be almost as effective as one more 
costly. Of fifteen attacks with the spar torpedo, 
enumerated by Ledieu and Caudiat, seven were 
more or less successful.” 

The author next expresses his opinion as to the 
usefulness of putting heavy guns into cruisers. ‘‘ In 
cruisers superiority of speed and coal endurance 
are the prima 
subordinate. 


reduced | heavy gun of the battle-ship should have no place. 


An unarmoured cruiser can never engage an iron- 


qualities ; weight of armament is | 
n the armament of the cruiser the! called upon by the President to commence the 
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In the 


A aks . . 

giving more protection to lighter guns. 
French Navy the heaviest guns carried in cruisers 
are of 5 tons for the protected, and 8 tons for the 


armoured classes. Our Admiralty has wisely 
decided to substitute two 5-ton guns for the 22-ton 
originally proposed to be mounted in the bow of 
the new first-class cruisers.” The author strongly 
expresses his approval of the Blake class. 

Finally, as a five years’ programme, following 
the Hamilton programme, the author would pro- 
pose ten battle-ships, six armoured coast defence 
| vessels, Monitors ; six armoured rams, Polyphemus 
| type, improved, forty cruisers of the first-class, 
thirty look-out ships, and fifty torpedo gun-vessels. 
| The discussion on this paper was opened by Mr. 
|Holmes reading of a long letter from Admiral 
| Scott which the latter had addressed to the secretary, 
,and in which he set forth his views on the points 
| touched upon in the paper. 
Admiral Colomb was the first speaker, he being 





| discussion. He agreed that our naval policy should 
be one of defence ; but there was one point in the 


clad on even terms. The weight absorbed in the lecture upon which the author had not touched, and 


15-ton 
class might possibly have been better applied in 


and their mountings of the Mersey 


| which was often overlooked. This was the necessary 
condition of sequence of attack. One class of opera- 
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tions must follow another, for instance, it was im- 
possible to make an attack in force on the forts of 
the enemy, and defend our own shores at the same 
time. This was an important factor in the question 
of naval operations, as there were certain things 
that should be done first, under certain conditions, 
before going on to the second and third opera- 
tions. Admiral Colomb has, as every one is 
aware, made a study of the history of naval war- 
fare, and has devoted much time and research 
to applying the lessons of the past to the 

ossibilities of the future. He has a profound 

elief in the teaching of history for throwing light 
on the operations of the immediate future, should 
we be engaged in a great naval war. He stated his 
firm conviction that steam has not altered the con- 
ditions of naval warfare. He then went on to com- 
pare the ship designs of early days with those of more 
recent times. There was one point, however, in 
which his historical teaching was not in harmony with 
Lord Brassey’s views. He had spoken approvingly 
of the new big cruisers Blake and Blenheim ; 
these were equal to a 50-gun ship of the past, 
but the latter class had been absorbed either by 
the 74-gun battle-ships or the 38-gun frigates. 
The speaker was of opinion that the Blake and 
Blenheim would therefore disappear also. The 
author had said that thirty-two first-class battle- 
ships would require sixty-four look-out ships. There 
was high professional authority in support of this 
statement ; but in the past fleets of very large ships 
went tosea without manyauxiliaries. The teaching of 
history was therefore again contrary to the author’s 
views. Admiral Colomb was of opinion that a 
large number of auxiliaries would be embarrassing, 
and would therefore not be found with the fleet at 
sea. Coming to the question of blockade, the 
most important question was, What view was 
entertained of blockading? He was far from 
agreeing with the popular view that steam had ren- 
dered the operations of the blockade more difficult, 
for history proved the reverse. As time has ad- 
vanced the blockade has become more and more 
effective. Our naval manceuvres of recent years had 
given the public an idea that blockading was in the 

resent day a more difficult operation than of old ; 
but this was not so. The incident of the ships 
escaping, which was fresh in our memories, had 
its counterpart at any time in the operations 
which took place during our last great naval wars. 
Turning to the larger question of policy, Admiral 
Colomb was clearly of opinion that in case of war 
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we ought most earnestly to block the Mediterranean. 
It is currently reported that a determination had 
been arrived at to give up the Mediterranean and 
hold the Cape route. If so, what about the Suez 
Canal? For it would render India eighteen days 
nearer to our enemies than to us, even starting 
from the English Channel. In the matter of ord- 
nance he agreed with the author that we had gone 
too far in increasing the size of our guns, in push- 
ing them up to 110 tons. He also was of opinion 
that a medium thickness of armour was the right 
thing, and it was a mistake to plate only a small 
area with heavy armour and leave so large a portion 
of the ship exposed. The water line in times past 
was seldom struck, and it was far easier to hit it 
with round shot than with rifle projectiles. The 
former was often effective on the ricochet, but the 
latter, on striking the water, rose high in the 
air, and would bound over the vessel. The 
fact was well illustrated by experiments 
made from the Excellent when it was found 
that the water line could be destroyed with 
round shot when the rifle projectiles could not hit 
it. The author had said that future naval actions 
would be of the nature of a mélée, as in the battle 
of Lissa, but the speaker by no means agreed with 
this view. That it was so at Lissa was a fact, but 
there there was only the beginning of a fight. After 
the first onset the Austrians were getting into 
battle order, and it was only because the Italians 
were not prepared to continue the fight that the 
rest of the engagement was not carried on in this 
manner. Admiral Colomb agreed that the older 
warships should be renewed, but this involved a 
financial question into which he was not prepared 
to enter. 

Admiral J. L. Hopkins, the Controller of the 
Navy, was the next to take up the discussion, which 
he did with a most effective speech. He commenced 
by saying that no audience was better able to appre- 
ciate and discuss the important naval problems 
raised by Lord Brassey than that consisting of the 
members of the Institution of Naval Architects. 
The great question now to consider was how 
soon shall we dovetail the shipbuilding pro- 
gramme of the present on to that of the 
future. No one could be more obliged to the 
author for introducing this matter than was 
the Board of Admiralty. Lord Brassey himself 
was most competent to discuss the question, but 
beyond that it was recognised that his views em- 
bodied those of a number of young and distin- 
guished naval officers. The speaker would take up 
two or three points and say what the Admiralty 
had done and was thinking about upon them. It 
was said in the paper that ‘‘in a sea-keeping 
squadron under all conditions, and especially in a 
long chase, coal endurance was hardly less im- 
portant than speed. If the official expecta- 
tions had been realised a decided advance would 
have been made in this element of fighting 
efficiency. From the statements which had ap- 
peared in the press it would seem that on 
practical trial the coal endurance was greatly below 
the estimate.” This, Admiral Hopkins said, was 
a fact. In the matter of coal endurance they had 
not started true. It had been estimated that 1.5 lb. 
to 1.8 lb. of coal per indicated horse-power per hour 
would have been sufficient. This economy had never 
been attained. The coal may not have been of the 
best, the stoking may have been indifferent, the 
draught was inadequate without the fans, which 
were not allowed to be used; but the result was 
that double 1.5 lb. was nearer the mark. The 
author had said that ‘‘in the first-class battleships 
of the latest types a coal supply of 900 tons had 
been provided. It would be desirable to increase 
the supply to not less than 1000 tons.” 

The speaker was glad to say that they had been 
enabled to find room for 1100 tons, and he wished 
to say that all credit for this was due to his accom- 
plished colleague, Mr. W. H. White, to whom the 
country owed so much. Turaing to the question 
of armaments the author had said ‘In the main 
armaments of the battle-ships of the future the 
ponderous pieces which have of late been mounted 
on board ship would not be included.” The speaker 
agreed that we had, in making up our minds as to 
big guns, given perhaps undue weight to their peints 
of advantage and not sufficiently recognising their 
drawbacks. He was not concerned to defend the 
110-ton gun, which was not his child; but it must 
be remembered that gun armament was a theory. 
If, however, we were to come to actual warfare, 
and the 110-ton gun were to burst one of its enor- 





mous shells in an enemy’s ship and so settle the 
action, the pendulum of opinion would again swing 
back to its first position. In constructive details 
the 110-ton gun had not been fortunate, but had its 
manufacture been at first the success which had been 
anticipated, it would not have been condemned as 
at present. The author had said, ‘‘He stood by 
the principle that no gun too ponderous to be 
worked by manual power should be mounted on 
board ship.” Admiral Hopkins pointed out that 
the Thunderer, which had been commanded by the 
previous speaker, Admiral Colomb, had had the 
armament in one turret arranged to work by hand 
and the other by hydraulic power. After a com- 
mission the hand mechanism had been altered to 
hydraulic gear on the recommendation of the 
ofticers of the ship. Every one then said that 
hydraulic power was the thing for working 
these heavy pieces of ordnance. Now the pen- 
dulum of opinion had swung back to approval 
of the manual system. In connection with this 
question he would state that with the big guns of 
the Colossus four rounds had been fired in eight 
minutes. This he thought could be attained with 
well-trained crews. Speaking of the manner in 
which future naval actions would probably be 
fought, Admiral Hopkins looked on the quotation 
the author had made from a United States official 
paper—which we have given in full in our abstract 
—as one of the best bits of writing he had ever read. 
He did not agree with Admiral Colomb that fleets 
would reform after the first onset. To judge by the 
approval of this passage, which had been called 
forth by its reading from several gallant admirals 
present, we should gather that naval opinion is 
strongly at one with the opinions set forth. The 
author had said: ‘It is surely of great advantage 
to the British Navy that while the earlier ships 
built by foreign powers are beyond repair their 
British contemporaries, though obsolete in machi- 
nery and armament, are as sound in hull as when 
they were first launched.” To this the speaker 
would say emphatically ‘‘hear, hear.” Lord 
Brassey had continued: ‘‘In the distribution 
of armour these older vessels approached much 
more nearly than do their successors to the re- 
quirements which the introduction of quick-firing 
had imposed. The Alexandra, Hercules, the 
Achilles. and Audacious classes are well worth 
fitting with modern machinery and armaments.” 
This, the speaker said, the meeting would be 
glad to hear had met the approval of the Ad- 
miralty. Some of the old ships, however, could not 
be rearmed on the modern plan, as the long guns 
of the present day could not be run in, and the 
decks would be flooded at sea were the ports left 
open between decks. Some ships with upper 
batteries lent themselves readily, however, to 
the adoption of modern auxiliary armament. 
It was, however, indeed a question of money; but 
were the necessary funds voted, they would be well 
spent in the manner suggested. The author would 
deplore a final decision to abandon the Sultan to 
decay. This had likewise met with an emphatic 
‘*hear, hear!” from the distinguished naval con- 
tingent present. Admiral Hopkins would-be glad 
to hand over the Sultan toa contractor to re-engine, 
and to the Admiralty to re-arm, but that again was 
a question of money. He did not think that 
naval officers would follow the author in his 
advocacy of monitors. It was true the paper 
had said that they should be made sea- 
going by adding to their freeboard, but that 
would transform them into a different type of ship. 
Those who were present at the launch of the Royal 
Sovereign could not but have been impressed by the 
imposing appearance due to her high freeboard, 
which compared so favourably with the lower sides 
of the Admiral class. As to masts and sails, the 
author was justified in saying that naval opinion 
was averse to their retention, but here again there 
was a swing back of the pendulum. The fact was 
that coal endurance had not proved so favour- 
able as had been anticipated from the esti- 
mates formed of engine economy. The gallant 
admiral who had steamed with his fleet 1900 
miles south in the Atlantic and could not get back 
again without coaling, had been a victim to this 
delusion, and naturally formed strong opinions on 
this point. Now all war vessels except a few un- 
important craft are built with twin-screws. This 
system of construction is hostile to the use of sails. 
The question arose, therefore, whether we should 
not build a few single-screw, rigged vessels, to 
place on remote stations, where distances to be 














trolled are great and coaling stations far apart. 

e agreed that the Blake and Blenheim are most 
desirable vessels ; but their size, which made them 
powerful, also made themcostly, andit was a question 
whether a greater number of somewhat smaller 
craft would not afford a better outlay for the 
money available. In conclusion Admiral Hopkins 
said that the paper could not have been brought 
forward at a more appropriate time, and he con- 
gratulated both the author upon its production and 
the Institution upon having so valuable a memoir 
incorporated in its Transactions. 

(Zo be continued.) 








THE SPANISH CRUISER ‘‘PELAYO.” 

Tue first-class cruiser Pelayo, illustrated on page 
340, which has recently been added to the fleet of 
Spain, was constructed by the Compagnie des Forges 
et Chantiers at their works of La Seyne, near Toulon. 
All the plans for the hull of this ship were prepared 
under the direction of M. Lagane, director of the La 
Seyne Works, and the engines were designed by M. 
Orsel, chief of the Mepenti Works. The following 
are some of the leading dimensions of the vessel ; 


Extreme length _.. rep 346 ft. 54 in. 
Width at waterline... wes C38 4 
Depth of hull amidships... 24,, 13,, 
Draught of water, aft 24,, 92 ,, 
Displacement ee a ses 9900 tons 
Indicated horse-power, with 

natural draught... —... ae si 
Speed obtained during trials 

(natural draught) £. ae 15 knots 


The Pelayo is constructed of steel throughout, and 
all the metal employed, which was made in France, 
was subjected to the same tests as those prescribed by 
the French Navy Department. The lines of the ship 
are finer than is usually the case with vessels of this 
class ; the spur has only a moderate projection, and 
the stern overhangs sufficiently to afford considerable 
protection to the rudder post. The draught of water 
was limited to 24 ft. 9 in. when the ship is fully 
armed and equipped, in order that she might pass 
through the Suez Canal, From end to end of the 
hull, above the water line, is a steel belt of armour ; 
this belt is made up of a single row of plates 6 ft. 10 in. 
high, the thickness in the centre being 17.70 in. and at 
the ends 11.81 in. The protection of the vital parts 
of the ship is supplemented by a steel deck placed at 
the level of the top of the armour plates. All the 
openings made in this deck are surrounded with casings 
39 in. in height and 11.8 in. thick. Below the 
armoured deck the hull is divided into numerous com- 
partments, the most important of which is the double 
bottom that extends for nearly the whole length of 
the ship; it consists of an inner plating of steel, 
rivetted to the framing, which divides it into 98 water- 
tight cells. Above this double bottom the space is 
separated into ee by 16 water-tight trans- 
verse bulkheads; besides these, in the engine and 
boiler-rooms, as well as in the ammunition stores, a 
longitudinal bulkhead extending as high as the 
armoured deck, completes the subdivision. In all 
there are no fewer than 145 compartments in the 
ship, so that the destructive effects of attack 
from torpedoes or projectiles ought to be entirely 
local. All of the compartments, including those 
in the double bottom, can be emptied by means 
of a collecting channel about 12in. in diameter run- 
ning from end to end of the ship, and connected to 
two pumps, each of which has a discharging capacity 
of 500 tons an hour; various other pumps can also, in 
case of emergency, be employed to drain any of the 
compartments. The coal bunkers, which have a capa- 
city of about 800 tons, are arranged on each side of 
the stokeholds, and so constitute an auxiliary protec- 
tion to the armour-plate and the compartments under 
the water line. The dead works above the steel deck 
comprise two upper decks, the intermediate spaces 
being very commodious and affording ample accom- 
modation for the officers and crew. On the upper or 
battery deck are arranged the apartments of the ad- 
miral, the superior officers, and two hospitals; on the 
intermediate deck are the quarters of the subordinate 
officers and engineers. The seamen’s quarters are also 
very commodious, and the ship affords ample space 
for 600 men. 

The armament of the Pelayo is as follows: (a) A 
heavy steel spur which forms a part of the framing of 
the ‘ship. (b) Two Hontoria guns of 32 centimetres 
(12.60 in.) mounted, one forward and the other aft, in 
two Canet barbette turrets. (c) Two Hontoria guns 
of 28 centimetres (11.02 in.) on Canet mountings, and 

laced almost amidship, one on each side. (d) One 
eaters gun of 16 centimetres (6.29 in.) placed quite 
forward and available only for chase firing. (e) Twelve 
Hontoria s of 12 centimetres (4.72 in.) placed six 
oneach side in batteries, and mounted on Canet car- 
riages. (f) A large number of quick-firing guns and 
revolving cannon, distributed over the decks in the 
double tops of the military masts and other places, 
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(g) Seven torpedo firing tubes on the lower deck above 
the md | deck. The barbette turrets, in which 
the 32-centimetre guns are placed, are protected with 
steel plates 15.75 in. thick; the turrets are sup- 
ported on a framing also protected with steel plates 
7.87 in. thick pearee, Noes down to the steel deck, and 
serving asa Teaming passage for theammunition hoists. 
The forward turret for the 32-centimetre gun is placed 
at such a height that the axis of the gun is 31 ft. 2in. 
above the water line, and is so mounted that it has 
an angle of 250 deg. On account of the relatively great 
height above the water, this gun can be fired in any 
kind of sea. The rear gun, also 32 centimetres, has a 
total firing angle of 220 deg. The broadside guns of 
28 centimetres can each fire through an angle of 180deg., 
or parallel in each direction with the keel of the vessel; 
they are thus equally available in chasing or retreat- 
ing. By this arrangement, three heavy guns are 
always available in each direction, and three for 
broadside firing. A shelter heavily shielded on the 
upper deck is very completely fitted up with tele- 
graphic, telephonic, and other transmitting apparatus, 
as well as with a duplicate steering gear, so that the 
captain can fight his ship under the best conditions, 
and in comparative security. The ammunition stores 
are arranged in three groups, each corresponding to the 
turrets they are intended to supply; they are, of 
course, completely equipped with rails and carriers for 
transporting projectiles and cartridges. ‘The sail area 
of the Pelayo is less than 6000 square feet; she has 
two military masts of steel, with the few spars neces- 
sary for carrying the canvas and making signals ; the 
tops of the masts are arranged for machine guns. 

The engine power of the Pelayo is as follows: 1. 
Two independent sets of main engines, each driving a 
propeller, and each consisting of a pair of compound 
condensing engines, so coupled that they can be 
worked together or separately. 2. Two sets of 
auxiliary engines which drive the circulating and con- 
densing pumps. 3. Twelve return flue boilers, regis- 
tered for a working pressure of 82 lb. per square inch ; 
these boilers are divided into groups of three, placed 
in separate chambers. The stokeholds are ventilated 
by four large fans, which can, in case of necessity, be 
employed to create a forced draught. In addition to 
the main machinery there are a number of smaller 
engines for miscellaneous purposes. The more im- 
portant of these are a servo-motor placed under the 
armed deck of the ship within reach of the captain’s 
shelter, and connected with the large servo-motor 
which is placed aft, and which drives the steering gear ; 
an engine coupled to the large capstan ; two rotary 
steam pumps, each capable of lifting 500 tons of water 
an hour ; a smaller pump, with a capacity of 30 tons 
an hour; various steam winches ; the electric light 
plant ; pumps for feeding the boilers, &c. 

The official trials of the machinery were divided into 
three series. The first referred to the speed obtained 
with natural draught, and with the hatches of the 
stokeholds remaining open. A minimum speed of 
15 knots was guaranteed, this speed to be the general 
mean of four runs on a course of 6.712 knots. The 
second trials were with a moderately accelerated 
draught; in these the pressure of air forced into the 
stokeholds was not to exceed 30 millimetres of water, 
and the object of the trial was not to ascertain what 
increase of speed could be obtained, but that all the 
machinery, &c., worked well under the modified con- 
pan The third trials referred to the consumption 
of fuel. 

The results obtained were considerably in excess of 
the guarantee, 16.20 knots, instead of 15 knots, having 
been obtained with natural draught. The coal con- 
sumption at 12-knot speed and per twenty-four hours, 
was 45 tons, instead of the prescribed maximum of 
70 tons. At the normal draught of water the 
Pelayo can carry 800 tons of coal, a supply suf- 
cient, with a speed of 12 knots, to cover a dis- 
tance of from 4500 to 5000 miles; reduced to 
a speed of 10 knots, the steaming capacity would be 
7500 miles. The contract between the Spanish Go- 
vernment and the Forges et Chantiers de la Mediter- 
ranée was signed in 1884, and the Pelayo was launched 
in 1888. Considerable delay occurred before she was 
finally taken over, on account of her guns having been 
manufactured in Spain, the carriages, however, 
being all furnished by the Forges et Chantiers. The 
artillery trials proved as satisfactory as those of the 
hull and machinery had been, and on their conclusion 
the Pelayo was put in commission. We have so 
recently described these trials that there is no neces- 
sity for again referring to them.* 





ON THE CONSTRUCTION OF BOILERS 
ADAPTED TO FORCED DRAUGHT.+ 
By Mr. A. F. Yarrow. 
Introduction.—I have the honour to invite your attention 


this evening to the construction of boilers adapted to forced 
draught, and as the subject is obviously far too extensive 





* See ENGINEERING, page 715, vol. 1. 
t Read before the Institution of Naval Architects. 





to deal with at one meeting, I propose to confine this 
paper almost exclusively to the study of that branch of 
it which lately has given so much trouble, viz., leaky 
tubes. Our inquiry will be directed towards ascertaining 
what causes such leakages, this being the first step 
towards finding a remedy. + us first consider a few 
matters of detail which deserve far more attention than 
they generally receive. 

Workmanship.—A certain amount of trouble must be 
attributed to insufficiently good workmanship and 
materials ; for it must be borne in mind that with forced 
draught and higher pressures, boilers are far more severel 
strained than formerly, consequently, workmanship which 
— good enough but a few years ago, is nowquite unsuit- 
able. 

Quality and Condition of Tubes.—Firstly, with regard 
to the quality of the tubes. The best that are procurable 
are none too good; good tubes are of the most ductile 
material and carefully annealed at the ends, and will 
stand flattening and bending over without cracking, such 
as the samples which I have here. They should be 
a ae or if curved, as sometimes done, they 
should all curved alike, so as to maintain the same 
water space throughout their entire length and secure a 
uniform elasticity. This elasticity will enable all the tubes 
to take an equal share of the strain thrown on them. 
The thickness of the tube at the part where it is expanded 
must be the same all round ; this it frequently is not, and 
there should be no ridges inside caused by the weld, 
otherwise the expander will meet with inequalities, lead- 
ing to irregularity in the work. The outside of the tube 
where it passes through the tubeplate must be free from 
scale or oxide, and should be bright, so that when ex- 
panded, the metal of the tube should come in close contact 
with the metal of the plate. Tubes polished at the ends 
as supplied by the makers are generally well greased to 
protect them from rust. This grease, as well as the oil, 
remaining in the holes of the tubeplate after having been 
dritled, must be completely removed ; if this is not done, 
there will remain in places a film of grease between the 
two surfaces after the tube has been expanded. 

Method of Expanding Tubes.—The usual method of 
expanding is to bore parallel holes in the tubeplate and 
expand the tube with an pone which will give a taper. 
Now, in no other part of the machinery should we think 
of putting a taper pin into a ogee hole. If the hole is 
parallel an expander should used which will expand 
the tube so that it also becomes parallel, or if a taper 
expander be adopted then the hole in the tubeplate should 
be bored to correspond, so as to insure the perfect bearing 
of the tube throughout the entire thickness of the plate. 
Unless one of these courses is adopted we get a bearing 
of the tube in the plate which will vary according to the 
inclination of the workman ; no two tubes will be expanded 
equally, and the expanding will be carried out to an 
unknown and irregular extent. As an illustration of this, 
I have here a tube which has been expanded into a plate 
in a manner frequently met with. See Fig. 1. On 
the one side, as any one —— examining it will see, 
the tube and plate do not touch. This is partly due to 
adopting a taper expander in a parallel hole, and partly 
to the rollers not going sufficiently far through. See 
Fig. 2. Special care should be taken that the rollers 
of the expander pass well through the plate, so as 
to swell out the tube, not only throughout the thickness 
of the plate itself, but a little beyond, insuring thereby 
that the tube is in close contact with the plate through- 
out its thickness, and a slight swelling of the tube on the 
inside, forming, as it were, a small shoulder, and thereby 
preventing the tube from shifting in the hole when a 
compressive strain comes on it. This, in actual practice, 
is often neglected, the relative position of the rollers to 
the ee being left to the workman. In passing I 
would allude to an expander (Fig. 3) we use frequently. 
In it the rollers are Dar onipic for a length a trifle greater 
than the thickness of the plate, and are then slightly 
increased in diameter, thus insuring pressure coming 
on the tube throughout the thickness of the plate, 
and raising a very defined shoulder on the tube both 
inside and out. In this way a very firm job is secured, 
and the tube is prevented from being either pushed or 
pulled through the plate. This bead on the tube at the 
inner side of the plate is very desirable. On the London 
and North-Western Railway at Crewe, a tool is adopted 
which is specially designed for eg | this bead, and 
also at the Baldwin Locomotive Works, at Philadelphia, 
and many locomotive superintendents do practically the 
same thing by reducing the diameter of the tube where it 
passes through the tubeplate, thus forming a shoulder 
against which the tube is driven up. 

Assuming we have a Po gd expander, let us now deal 
with the way the expanding is carried out. The custom 
is for the boilermaker to settle himself down comfortably 
inside the box and work away at one side or at one corner, 
expanding a large number of tubes, and then shifting his 
position. This is objectionable ; because by expanding a 
great many tubes in one place a considerable strain is 
throw on the plate, which is stretched, and in this way 
severe local strains set up. The better plan is to expan 
three or four tubesin one locality and then shift to another 
expanding all over as gradually and uniformly as ible. 

me people advocate screwing the tubes into the tube- 
late, and expect by that means to make them tight. We 
ee done this and abandoned it, as it does not deal with 
the root of the evil; moreover, it presents practical diffi- 
culties, especially when the time comes to retube the 
boiler. Sometimes a thin copper sleeve, or ferrule, is 
put over the end of an iron or steel tube and expanded 
with it into the plate. This frequently reduces the 
leakage of tubes. e explanation may perhaps be found 
in the fact that with a rise of temperature the copper 
increases to a greater extent than the surrounding mate- 
rial and tends to fill up any gap which may occur. 





Stay Tubes.—With regard to stay tubes, for many years 
we have not used them, and have found no injurious 
result. On the contrary, I believe, so far as the leakage 
of tubes is concerned, they are In the first place 
they are invariably thicker than the surrounding ones, 
and to have rigid tubes alongside those which are elastic 
is clearly undesirable. If stay tubes must be adopted, 
they should be equally elastic with the others, and conse- 
quently of the same thickness and same material, only 
thickened up where they screw into the plates. 

Holding Power of Ordinary Tubes.—Some years ago we 
carried out a number of experiments with a view to ascer- 
tain the power required to withdraw from tubeplates 
tubes expanded in the usual way ; we found that a 2-in. 
tube had a holding power in a steel plate of from 8 to 12 
tons ; and a number of specimens from these tests are 
here. Ina firebox as shown in Figs. 4and 5,at a pressure 
of 209 lb. we have a total strain to separate the two tube- 
plates of 124 tons. Now the total holding power of the 
tubes to withstand such pressure, based upon 8 tons per 
tube, is 2300 tons, giving a margin of security of nearly 
20. It is for every one to use his own judgment in the 
matter of adopting stay tubes or not. With very few 
exceptions locomotive engineers in this country and 
America are adverse to them. 

Ferrules.—Concerning the use of ferrules, their adop- 
tion does not seem to affect the leaky tube question to 
any material extent. If the tubes leak without ferrules 
we have no reason, based on experience, to believe the 
ferrules will cure it. They do not strike at the root of 
the evil. They may be used with advantage for those 
tubes which are subject to the fiercest fire, as they inter- 
pose a resistance to the rush of flame by reducing 
the area and thus cause the heated products of combus- 
tion to pass more uniformly through all the tubes. 
Although I occasionally refer to locomotive practice, I 
would point out to those not familiar with the subject 
that an ordinary locomotive boiler is not applicable to 
marine purposes without considerable modification. 
Water that has passed repeatedly through a surface con- 
denser requires very different treatment to water such as 
is used on our railways, therefore the ordinary locomotive 
boiler must only to a limited extent be taken as a guide 
in the present investigation. 

Waterspace Stays.—With regard to the water space 
stays a inside and outside fireboxes, too much 
care cannot be exercised in arranging these with a view to 
secure for the inside firebox the necessary freedom of 
movement due to the variations in temperature. In the 
year 1878 we built a torpedo boat for a foreign govern- 
ment, and had no less than eight unsuccessful trials, in 
every case coming home with the tubes leaking. See 
Fig. 6. To ascertain exactly what was going on in the 
region of the tubeplate we removed the row of stays 
nearest to the tubeplate flange, on the sides and top of 
the box. We replaced these stays by others working in 
stuffing-boxes and having a nut on the outside, so that if 
a tensile strain had to be met they were there to receive 
it, while if the inside box wanted to expand it had free- 
dom to do sv. This experiment was most interesting ; 
every time the fire was urged, these stays would all 
move outward through their stuffing-boxes, owing to the 
expansion of the box. In some cases the movement was 
sufficient to enable a penny piece to be inserted between 
the nut on the stay and the gland. Each time the fire 
door was opened and the temperature reduced, these stays 
would move inward, and when the boiler was cool the 
nuts pressed hard on the glands. From the moment the 
new stays were fitted the boiler was altogether free from 
leaky tubes, and the boat was duly taken over by the 
Government. It is, of course, dangerous to draw a con- 
clusion from one isolated experiment, at the same time it 
seems more than probable that these stays, as originally 
fitted, had much to do with the leaking of the tubes, 
because it is evident that a tensile strain coming on a 
tubeplate, weakened by being perforated with a number 
of cies is likely to distort the plate. As a matter of 
fact, prior to the new stays being fitted, this tubeplate 
was more or less altered in shape after every trial. 
Fig. 7 shows exactly the change that took place on the 
first trial alone. It will be seen that between the points 
indicated on the diagram there was in one case an exten- 
sion of a quarter of an inch, and in the other an extension 
of three-eighths of aninch. I think we may assume that 
tubeplates should be free from external strains, and, as 
far as possible, be allowed freedom to moveas the changes 
of temperature require. With a view to carry this out 
we ake a practice of having the first row of stays at 
least 7 in. from the edge of the tubeplate flange, and even 
these stays in large boilers are so designed as to be free 
to move. : 

Elasticity.—It will be seen by reference to the drawing 
of the boiler, Figs. 4and 5, that the greatest possible elas- 
ticity is allowed for throughout. Special care should be 
taken that the flange of the tubeplate is made very thin, so 
as to secure elasticity and avoid the possibility of strains 
being thrown on the tubeplate itself where the tubes pass 
through, also to avoid a large difference of temperature 


d | between the inside and outside of the double thickness. 


To insure freedom for movement the water space should 
not be cramped, otherwise trouble will be met with by 
the leaking and breaking of the stays. In order to gain 
elasticity we follow the plan frequently adopted in loco- 
motives of turning the stays down between the plates. 
This insures any Tending of the stays being confined to 
the portion within the water space and prevents move- 
ment of the stay in the plate itself, thereby causing 
leakage. : 

Hollow Stay.—Perhaps I may be permitted to draw 
your attention to astay we occasionally use. It has been 
designed to meet a condition frequently occurring when 
several locomotive boilers are placed close together, and 
in consequence the stays at the sides are inaccessible for 
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repair orrenewal. Itis shown in Figs. 8 and 9, and isa mo- 
dification of what is adopted by Mr. Park, of the North 
London Railway. In his case holes are drilled a short 
distance into both ends of the stay, into which a drift is 
forced ; the stay is thus swelled out until it ode yn 
into the plate, thus making a thorough mechanical jo 

and, probably, sounder work than if the stay were 
rivetted over as usual. In the case of a locomotive, as 
both ends of the stay are accessible, the drift can be used 
at both sides, 

As will be seen, the new stay has been designed so as 
to be made tight at both ends, working from one side 
only. In a 1-in, stay we drill a 4-in. hole nearly all the 
way through, and then a @-in. hole for the remainder. 
The stay is screwed in from the inside of the firebox and 
a taper drift is passed through the lonuer portion of the 
hole and driven into the smaller, swe! ing the stay out 
and making it a tight fit at that end. A larger drift is 
then used for swelling out the end next the workman. 
By this means a stay can be put in or repaired, making 
it tight at both ends, the entire operation being per- 
formed from one side only. Mr. W. H. Maw has pro- 
posed to increase the diameter of the drift at the extreme 
end. This seems a decided improvement, as it causes 
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Alteration after heating 18 times. 
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the hole to be swelled out parallel, and also enables the 
Table I. A 
1-in. stay with a }-in. hole gives the same strength - a 
these 
stays can resist have been carefully tested, and the results 


drift to be more readily withdrawn. 


g-in. solid stay. The exact strains which bot 














areas shown. We have also here a water space having 
1-in. hollow stays and 4-in. centres, this, when tested by 
hydraulic pressure, gave way at 1650 Ib. per square inch, 
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TABLE I.—Experiments to Ascertain the Strength of 








Water-Space Stays. 
Length|  piameter of Sta Ultimat 
Description. {between ae ne 
Pp Plates Threads. Stress. 
Hollow stays in. ! Ib. 

screwed into 4,75 /1in. (hole yz in. and 4 in.)| 25,457 

plates and hole 4.64 |1,, ( ” Ys 1 99 Te» 20,992 
expanded .. 
Solid stays 

screwed into 4.80 j in. 22,008 

plates and 4.80 Pot 22,070 
rivetted over.. 














The above are taken as a fair average of numerous tests. 


soon as it arrives at the interior surface. Certainly oe | 
less than J in., or perhaps better still, 1 in. space shoul 

be adopted with 2-in. tubes, when burning say 80 lb. to 
100 lb. of coal per ge foot of firegrate ae hour. This 
amg will give ample room for good circulation, provided 
the latter be not restricted nor interfered with by any 
features in the design. Of late a number of unsuccessful 
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Tube Spaces.—The distance between the tubes should | marine locomotive boilers have been constructed with 


be determined with a view to insure an ample supply of | water bottoms. 
ing | ration whether the powerful upward current throughout 


water to the hot surfaces and to avoid the steam 


imprisoned between the tubes, especially in the region of 


It may be a matter worthy of conside- 


the water space round the firebox is not the means of 


the tubeplate, so that the heat should be carried away as | drawing from the lower part of the barrel a large quantity 
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of water, thereby robbing the tubeplate of a portion of 
— supply which it would obtain if there were no water 
ttom. 

Length of Tubes.—The length of the tubes should be of 
such proportion to their diameter as will insure the 
necessary elasticity. For this reason large tubes or short 
ones are objectionable, as they are too rigid. 

Alteration of Tubes when Raising Steam.—In reference 
to this portion of the subject, I will refer to a very inte- 
resting experiment we carried out with a view to ascer- 
tain exactly what was happening to the tubes during the 
process of raising steam and also when at work. I would 
call your attention to Figs. 10 and 11.* It will be seen that 
through three of the tubes, which are at different levels, 
there are fitted three bars ; the latter are fixed at the end 
next the fire, and also in the centre of the tube. The 
object of this experiment was to ascertain if the tubes 
remained straight, and, if not, to register the extent of the 
bending, which could be made apparent by the alteration 
in the position of the extreme ends of the rods. Almost 
immediately after lighting up it was found that the top 
row of tubes was evidently heated in advance of the 
rest. The hotter water, as might have been expected, 
was near the surface, the cold water at the bottom re- 
mained undisturbed, and the top of the boiler was also 
cold, owing to there being no steam to heat it. The water 
near the surface being raised in temperature, those tubes 
which passed through it strove to increase in length, but 
owing to the tubeplates being fixed, they were unable to 
do so, consequently there was a considerable bending of 
the tubes. This was made evident by the movement of 
the end of the rod. After the fire had been alight about 
ten minutes the second bar began to move as the water at 
the lower level rose in temperature. In like manner, 
after a further interval, the third bar moved, and the 
bars all continued to move until such time as steam began 
to rise. As soon as 10]b. or 15]b. were registered the 
pressure on the tubeplates began, apparently, to make 
itself felt, and forced them apart, throwing a tension on 
the tubes which straightened them. From thence up to 
160 lb. the tubes showed practically no curvature. ‘This 
experiment proves how necessary it is to provide ample 
elasticity in the tubes soas to conform to the conditions 
which have to be complied with in raising steam. 

Distortion of Boiler while Raising Steam.—The strains 
which boilers have to withstand when lighting up are 
well known to be very serious and of an entirely different 
character, and in some parts far more severe than those met 
with when at full work. As evidence of the strains caused 
by unequal expansion when lighting up, I would refer 
you to Table II. and Fig. 32, which show the longitudinal 

Tab_E II.—Expansion of Outside Shell when Raising 

Steam. 
Lit up at 10.20 a.m. ; 4 in, over firebox. 


| | | ee 
Time ... 10.30 | 10.40 16,50 11 11.10 11,20! 11.30 | 11.40 | 11.50 





| Ib. | Ib, | Ib, | Ib, | Ib. 
{ | 0 2% Go | 10e| 140 
Steam < 0 0 0 0 to to | to to to 
( | | 6 | 4 | 80 | 120) 160 
i } 





El.ngation of Barrel in Millimetres, Length Measured 

3 to 44=1028 Millimetres. 
Boiler shell at water 
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expansion of the boiler barrel at different parts and at 
varying periods during raising steam. Fig. 12 illustrates 
the movement of the inside box, and the third shows the 
changes of length in another example; these examples illus- 
trate that the distortion of form in some parts is greater 


during a than when steam hasbeen raised. With | P 


a view to reduce these strains and increase the temperature 
of the boiler as uniformly throughout as possible when 
raising steam, we make a poe in the case of a large 
boiler of filling it quite full, and as the temperature rises 
allowing the water to run out from the blow-off cock, so 
that by the time steam shows itself, the water is at the 
working level. In this way the upper part of the boiler 
is warmed up and the cold water at the bottom is got rid 
of, It is reasonable to suppose many boiler troubles 
might be avoided if this, cr some similar plan, were 
adopted. In cooling down the strains are not so great 
and are quite different in character from those met with 
in lighting up. One main principle must be borne in 
mind, that any changes of temperature should take place 
as slowly as possible. The sudden pulling out of the fire 
is heniiee bad and may cause tubes to leak. This would 
not occur if the fire were allowed to burn out very gra- 
dually, as it ought ; a fact which every locomotive driver 
knows perfectly well. The annealing of the tubeplate, if 
of iron or steel, should be effected with exceptional 
care, so as to reduce changes of fcrm when the boiler is 
first set to work. This annealing should of course be 
done when the plate is flanged, and possibly it might be 
desirable to do it after the tube holes are drilled, leaving 
a trifle to be rimered out finally. 

Air Pressure.—I would here say a few words with 
reference to the amount of air pressure. In the passage 
of the air from the stokehold to the funnel the greater 
part of the resistance to be overcome in most cases is due 
to forcing the air through the tubes; consequently, if a 
contractor be limited to a given amount of air pressure, 
the only means he has open to meet this condition with- 
out extra weight, is by augmenting the diameter of the 

* Tt should be understvod that in many cases the dia- 

ms referred to in this paper are exaggerated, so as to 
lustrate the reasoning more plainly, 





tubes, or reducing their length, thus producing rigidity» 
which I have already pointed out is bad. be oe a 
certain boiler does not stand a given air pressure without 
the tubes leaking, only proves that that air pressure is 
too much for that boiler, but does not prove that this 
air pressure is too much for every boiler, especially in 
face of the fact that locomotive engines are working 
all over the world at air pressures varying from 3 in. to 
8in. I would beg reference to Fig. 13, showing the 
vacuum in the smokebox of a Midland engine. This has 
been kindly given tome by Mr. Johnson. In confirma- 
tion of the high air pressure used on locomotives, I cannot 
do better than quote the following statement of a locomo- 
tive engineer of one of our leading lines: ‘‘ We do not 
consider from our experiments that a vacuum of 8 in. in 
a smokebox is anything exceptional, but should expect it 
when working full power, either going up a bank or draw- 
ing a heavy train on a level. In addition to the vacuum 
in the smokebox we register a pressure of air in the front 
of the ash-pan, due to the speed of the train, of 2 in. of 
water, making a total air pressure of 10 in.” With these 
facts before us there ought to be no condition impo: 
— the marine engineer limiting the air pressure. 
ould it not be good policy to leave the hands of the 
designer and maker free to adopt whatever air pressure 
he likes, so long as he gives security that the boiler he 
supplies will stand it? It is surely better to adopt a high 
air pressure and have a reliable boiler rather than limit 
the air pressure, and have a boiler which at any unex- 
pected moment may give way altogether; in other 
words, a low air pressure involves a rigid boiler, and a 
rigid boiler is not reliable. I think we may fairly con- 
clude that by limiting the air pressure the very best 
ssible inducement is held out to supply a bad boiler, 
use it leads toa rigid one. If it be wished to limit 
the temperature of the furnace, which I am ready to 
admit is desirable, I submit that this may be better 
effected by limiting the rate of combustion, and when it 
is ascertained what air pressure corresponds to such rate 
of combustion, a correct limit of air pressure can be de- 
termined for that particular boiler. 

Grease.—I nun not dwell upon the importance of 
avoiding grease gaining access to the interior of boilers, 
as this is well known. 

Starting New Boilers.—-The bringing into use of new 
boilers should take place gradually. An ordinary brick 
furnace when new is heated up very slowly, otherwise it 
cracks and falls to pieces. Were the same consideration 
extended to a steam boiler it would often avoid trouble 
by allowing the various parts to accommodate themselves 
to their new condition by slow degrees. Many trials have 
failed through over anxiety to work up boilers to their full 
power too quickly. 

Boilers when new, however, frequently give more or 
less trouble from leaky tubes at the commencement of 
the trials. To this we do not attach importance provided 
it is due to unavoidable changes of form, which are tem- 
porary. It need not be looked upon as of serious moment, 
as the leakage will soon disappear. Very frequently the 
tubes leak on cooling down, and if this happen only toa 
small extent, it deserves little attention, and is of every- 
day occurrence. Probably the best thing to be done is 
to leave the tubes alone. Often people take fright at this 
small leakage and start re-expanding, unnecessarily 
punishing the tubes. 

In the foregoing remarks I have simply drawn your 
attention to a few practical points which deserve considera- 
tion. There are many others which time will not admit 
of our dealing with, such as the position of the air inlet, 
the position and description of the firedoor, the thickness 
of the fire, and the best mode of stoking. These should be 
determined, as far as possible, with a view to reduce 
variations in the temperature of the furnace and avoid 
cold air coming in contact with the tubeplate. There are 
— other points of importance which we must also 
ass by. 

Elasticity of Tube in Tubeplate.—Now let us study 
exactly what takes place in expanding a tube into a tube- 
plate. The tube is increased in diameter and pressed 
against the sides of the hole in the plate, the pressure 
slightly increasing that hole. The two metals are not 
only in contact but are actually pressing against one 
another. The tube if it were free would become slightly 
larger, and the hole if it were free would become slightly 
smaller ; we know this from direct experiment (see Ties 
14 to 16). I have here some 24-in. tubes which have been 
expanded into plates, and then the plates have been cut in 
the manner shown, so as to enable the tubes to be removed 
without disturbing anything. On carefully measuring 
the diameters both of the tubes and the des a very 
a difference is found, and it is this difference 
which is to help us in keeping the tubes tight. Theactual 
collective elasticity of the tube to expand and the plate to 
contract amounts, with steel tubes and tubeplates, in one 
case to yy/5y in. and another to 4,555 in., and 74%, in. in the 
case of copper tubes and tubeplates. Assuming that a 
tube is well expanded it will remain tight in the plate so 
long as nothing takes place—such as a sudden reduction 
of temperature—to cause the tube to be reduced to a 
greater extent than the collective elasticity of the tube- 
— and the tube. Now, when steaming hard, if the 
redoor be opened, and a blast of cold air admitted, 
the tubes through which it passes, being thin, will feel 
the effect and contract before the thick tubeplate. The 
tubes will remain tight only so long as the chilling does 
not tend to reduce the diameter of the tube beyond the 
collective elasticity of the tube and the plate. Should 
this elasticity 08 be sufficient to make up for the change 
of form the tube will leak. If the tubeplate be thin, so 
that the rate of its contraction approaches that of the 
tube, difficulty from this cause will be reduced. Any- 
thing that can be done to increase the range of elasticity 








of the tube and tubeplate, allowing thereby larger differ- 


ences of temperature, is clearly desirable. One simple way 
in which this can possibly be augmented is by making the 
tubes a driving fit into the plate, and not simply rar | 
them loosely into the holes, a A the expander to do 
the work. Mr, Park, of the North London Railway, 
attaches great importance to making the tubes a very tight 
fit in the holes, 

Thin Tube and Thick Tubeplate.—To ascertain the 
effect of heating and cooling tubes in a tubeplate, we 
have tried some experiments, the results of which are 
shown on Figs. 17 to 19. We have here a 6,%-in. tube, 
ysin. thick, fitted into a 2-in. plate. The plate was 
carefully bored and the tube carefully turned and driven 
in tight. These extreme proportions were intentionally 
selected in order to ascertain clearly what takes place, 
Round the tubeplate we fitted some thin sheet steel form- 
ing atank. This was filled with water and placed over 
a smith’s fire, left there a few minutes, then removed and 
allowed to get cold; it was then replaced over the fire, 
this operation being frequently repeated. After the 
eighth time the tube commenced to leak, and after 
eighteen times Jeaked so badly that the experiment had 
to be stopped. Let us now investigate what has taken 
place ; the heat warmed the tubeplate and the tube, but 
owing to the tube being thin as compared to the plate, 
the tube got hot much more rapidly than the plate. It 
then tended to expand, but was prevented from so doing 
by the plate, which remained comparatively cold, conse- 

uently the metal of the tube was permanently crushed. 

he exact change of form is shown on the diagram, and it 
will be seen that the tube has been considerably altered 
from its original shape. 

Thick Tube and Thin Tubeplate.—We have here a 
thicker tube and thinner plate, the tube being an 4 in. 
thick and the tubeplate ;% in. thick. The same process 
was carried out as in the former case, and although 
heated and cooled forty times no sign of leakage took 
place. Now, in the first example we had a tube anda 
tubeplate differing greatly in thickness from each other, 
and therefore they were not heated up uniformly. is 
caused the crushing of the tube, its permanent deodinn 
of form, and consequent leakage. In the second experi- 
ment we had a tube and plate more nearly approaching 
each other in thickness and consequently heated up more 
uniformly, with an absence of leakage. From these ex- 

riments it is reasonable to infer that within certain 
imits the more nearly the tube and tubeplate approach 
in thickness to one another the more = will they 
contract and expand in harmony, and the less chance 
there is of leakage; as the tubes cannot be thickened up 
much and retain the necessary elasticity, it follows that 
to conform to these conditions the tubeplate should be 
as thin as other practical considerations admit. Some 
few locomotive superintendents have used steel tubes in 
copper tubeplates with success, and in our small experi- 
ence of this combination we have had good results, at the 
same time a very large majority of locomotive engineers 
prefer copper or brass tubes, or steel tubes with copper 
ends. The latter plan secures the advantage of copper 
in keeping the tubes tight in the plate, and also the 
advantage of steel in having the same rate of expansion 
as the boiler shell. With steel tubeplates, steel tubes 
are nearly always used, and I know of no reason 
leading me to believe that tubes of any other metal 
would be better under these conditions. On passing from 
this portion of the subject let us bear in mind that 
troubles due to the causes which we have up to now in- 
vestigated, may all be diminished by having thin tube- 
plates. This observation refers mainly to steel or iron 
tubeplates, as will be seen later on. 

Tendency of Tubeplates to Curve.—We will now pro- 
ceed to consider perhaps the most interesting cause 
of leaky tubes. It is one which seems to have been com- 
pletely overlooked 2 the marine engineer, though there 
is good reason to believe it is, perhaps, one of the chief 
sources of trouble. With a view to its investigation we 
have here a steel tubeplate 18 in. long, 18 in. wide, and 
Zin. thick. In it there are thirty-six tubes. Secured 
round the outside of this tubeplate are very thin sheet 
steel sides forming an open tank. This was filled with 
water and placed over the fire of a smith’s forge, with 
the following result: The bottom of the plate next the 
fire, always being hotter and therefore expanding more 
than the upper side, which was ke Sook by the water, 
caused the plate to take a curved form. It was impos- 
sible to accurately determine the intensity of the fire, but 
those of us who were present feel sure that the heat was 
certainly not greater, but considerably less than in the 
furnace of a marine boiler worked under forced draught. 
As stated, the plate curved, the extent of which was indi- 
cated by the inclination of the uprights as marked on the 
crossbars. The right-hand edge of the upright B moved 
from C DtoCE, Fig. 20. Fig. 21 gives a horizontal section 
through a boiler of a first-class torpedo boat. The dotted 
line shows the tubeplate set out with a curvature corre- 
sponding to that indicated by this experiment, being the 
shape it would take if free to move. It will be noticed 
that we are not dealing with small alterations of form, 
the amount of the curvature being no less than 1% in. 
Now in a boiler this plate is not free to move and is for 
to remain flat, or nearly so. Let us investigate what 
happens. 

Reducing Size of Wheel Tyre.—Every one here probably 
knows how a wheelwright reduces the diameter of a tyre 
which has become loose and too large to shrink on the 
wheel for which it is intended. So as to refresh our 
memory and make this operation rfectly clear, I would 
draw your attention to Fig. 22, which, to better indicate 
what takes place, is greatly exaggerated. The black line 
A B represents the tyre when cold, in its original state; 
the tyre is made red-hot and increases in diameter, as 
represented by the dotted line C D ; it is then immersed 





f its width in water. This cools the lower half, which 
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in consequence contracts, but cannot do so without pull- 
ing with it the upper half which is still red-hot, the two 
portions making a compromise and assuming a shape 
something like EB. Now the upper part, which has 
been reduced in diameter by force, on cooling is further 
reduced in diameter by reduction of temperature, and 
then assumes the form F Bas shown. This upper half 
consequently becomes permanently smaller in diameter 
than it was originally. The tyre is now passed through 
the same process reversed, the upper part in the first 
operation being the lower part in the second. This is 
repeated as often as necessary so as to reduce the dia- 
meter to that which is wanted. This example is intro- 
duced only to illustrate how permanent alterations of 
form may take place when plates are subject to differences 
of temperature on opposite sides. It may perhaps enable 
us to grasp what is going on in the case of the tubeplate, 
although, clearly, the conditions are dissimilar. Some in- 
teresting experiments bearing on this subject are described 
- in a paper read before the Iron and Steel Institute in 1879 
by Mr. Thomas Wrightson. 

Molecular Strains on T'ubeplates through the Two Sides 
being Subject to Different Temprratures.—The surface of 
the plate nearest the fire tends to expand ; the surface 
furthest from the fire wants to remain as it is, being kept 
cool by the water. The result is that these two portions 
of the plate, being unable to separate, are obliged to enter 
into a compromise, the effect of which is that the surface 
nearest the fire expands to the full extent due to the 
difference of temperature, except in so far as it may be 
prevented through its connection with the cooler surface 
which it permanently stretches. Now when the boiler 
is cooled down, what happens? The surface next the fire 
wants to contract, but that in contact with the water, not 
altering its temperature, does not want to contract. The 
two surfaces, therefore, enter into a fresh compromise, 
the result of all these compromises being, if the plate is 
thick and the variations of temperature are great, that a 
permanent distortion of the plate takes place through this 
differential expansion and contraction. The holes are 
drawn out oval, some in one direction and some in another. 
Let us look at this subject from another point of view. 
I think we will all agree that it would be undesirable to 
take a —_— say }in. thick, and bend it from the curved 
form shown in dotted lines in Fig. 21, then flatten it, 
then curve it again, and then flatten it again, frequently 
repeating this operation. We should certainly expect to 
find the plate permanently damaged. Now if we keep 
the plate flat when it wants to bend, as is the case with a 
tubeplate, we are doing very much the same thing, 
although not quite so apparently. When we consider that 
every time the firedoor is opened and closed, the plate 
wants to change its form, and cannot do so, and when we 
bear in mind that the firedoor in a large forced draught 
boiler is frequently opened and shut, say once in every 
minute, which in twenty-four hours corresponds to 1440 
times, it is easy to understand that the varying expan- 
sions and contractions set up severe molecular strains, 
and that the tubeplate is undergoing very harsh treat- 
ment. 

Distortion of Hole in Plate Repeatedly Heated on Bottom 
Side.—I will now describe an experiment which confirms 
this. We have here a plate which was kept flat, only 
being allowed to move longitudinally. It was heated and 
cooled on the lower side, water being on the upper. It 
thus approached the condition under which the plate 
would be in an ordinary boiler. The plate was 14 in. 
thick, and it had a hole very accurately Sond in it 3g in. 
in diameter. It was — over a forge arranged in such 
a way that a blast of hot and cold air alternately could be 
made to strike the plate on its bottom surface as often as 
required. After fifty times heating and cooling, the hole 

ame distorted as shown in Figs. 23 and 24, the hole 
at the upper surface, or water side of the plate, being 
longitudinally extended 13$5 in., and contracted trans- 
versely zz in., the hole at the bottom surface of the 
plate next the fire was much less altered, asshown. The 
black lines on the diagram indicate the original hole, and 
the dotted lines the distorted hole. So that the change ma 
be clearly seen, the alteration is considerably ex seated. 
Figs. 25 to 27 illustrate in another way this change of 
form. To withstand repeated strengthening and bending 
without damage we will all agree the thinner and more 
flexible a plate is the better, as the reduced stretchin 
due to alteration of form is then not so likely to pac 
the elastic limit of the material and produce permanent 
distortion. It is sound argument to conclude that a thin 
and flexible plate has, for the same reason, an advantage 
over a thicker one when heated on one side and not 
allowed to take up the altered form which it desires. 

Glass Plates Experiment.—I will illustrate in a simple 
manner the effect of thickness on a body the two sides of 
which are subjected to difference of temperature. We 
have here two glass plates heated by gas on one side and 
kept cool on the other by water, as in a boiler. 

To sum up the results I would sutmit that, not only 
on account of the strain on the tubeplate itself, which we 
have just investigated, but in order that the expansion 
and contraction of the tubes and the plate should take 
place as much in harmony with one another as_possible, 
which we previously considered, it has, I think, been 
= beyond all question how very essential it is to 

ave a thin tubeplate; and, I think, we may conclude 
that so long as marine engineers adopt steel as the metal, 
and thick plates, they must expect trouble from leaky 
tubes. Probably for the same reason all flat surfaces 
exposed to the intense combustion of a forced draught 
furnace should be thin, if of steel. 

Practical Conclusions.—To come to a practical determi- 
nation as to what the foregoing leads I would venture 
to say that any greater thickness in a steel or iron tube- 
plate than 4 in. will probably lead to trouble; ?in., or 
more, will certainly give trouble, and be always unreliable 


when worked in combination with forced draught. I 
would go a step further and say that whoever is bold 
a to adopt # in. tubeplate will, I believe, not regret 
it. There is no good practical reason of which I am 
aware why a tubeplate should not be made in accordance 
with this. As regards the width of the joint between the 
tube and the plate, we, as engineers, know perfectly well 
that in making a steam joint a narrow surface and a good 
one, say $ in. wide, is all that is necessary. As far as 
strength is concerned, I believe it is correct to state that 
no part of a boiler is so well supported and so strong, 
stayed as it is by all the tubes, as the tubeplate itself. 
Mr. Webb has drawn my attention to a change in the 
nature of the steel in ‘Gekeun subject to the influence of 
intense combustion. It appears the steel gradually 
absorbs carbon, and, therefore, alters its character, be- 
coming more brittle. In the same way that a smith in 
welding two bars of iron together often tells us that the 
weld is the strongest point. Ifthe weld is sound he is 
correct ; because that part of the bar which comes in con- 
tact with the fuel absorbs carbon, and, consequently, at 
the joint the iron has been converted into a species of 
steel. The effect on the tubeplate and sides by the con- 
tinual absorption of carbon mi se them brittle after long 
usage and causes them to crack. This is well known to 
everybody who has had experience with steel in com- 
bination with forced draught. 

Plastering Tubeplates.—We have heard of late much 
about plastering tubeplates over with a non-conducting 
cement. This is an old and long since abandoned plan ; 
none of us, I am sure, will consider it a practical solution 
of the problem. It is simply a temporary device and 
must be looked upon as worse than useless ; because it 
gives a power of fictitious value, and when some of the 
cement falls off, leaving part of the tubeplate bare, the 
heat is concentrated upon that portion, and possibly 
worse strains are set up than if the entire plate were ex- 
posed. Boilers may, doubtless, be got through their 
trials by such means, or by exceptional skill and careful 
nursing by experienced stokers; but these must be con- 
sidered as quite abnormal conditions. A boiler to be 
thoroughly satisfactory should undoubtedly be capable 
of management by men of moderate experience and 
such as, in case of emergency, would be available. It is 
obvious that a power which cannot be obtained on service 
without causing boilers to leak is a mere delusion. 

Setting out of Tubeplates.— With regard to the setting out 
of the tubes, Figs. 28 and 29 show two systems; in one 
they are zigzag, and in the other in horizontal and vertical 
rows. The areas of the two plates are the same and the 
number of tubes is nearly so. It will be seen that with 
the zigzag setting out we get lin. spaces, while with the 
other we get only Zin. spaces. From a leaky tube point 
of view I believe the former to be preferable. It will be 
seen in that case the plate is wounded in three directions, 
that is, there are three directions of least sectional area 
of metal, while in the other case there are only two direc- 
tions of least section, but the wounding of the plate at 
those two is greater than the wounding in the previous 
three. Bearing in mind the tendency of the plate to bend 
through being heated on one side, and that it is forced to 
remain flat, it follows that it is desirable to maintain as 
large a section of metal as possible, provided that section 
is not obtained by thickness. A corresponding example 
would be to take two bars of iron, into one make two nicks 
1 in. deep and into the other three nicks fin. deep. All 
will agree that the bar with three small nicks would be 
better able to withstand a transverse strain, and for this 
reason the zigzag setting out probably isthe better. This 
is confirmed by the locomotive practice in this country 
and America, 

Comparison of Copper and Steel for Tubeplates.—As to 
material for tubeplates, we have already seen that there 
is a tendency to produce curvature owing to the difference 
of temperature between the two sides of the plate. In 
selecting a material we must therefore keep in view the 
desirability of adopting a metal which has as little such 
tendency to curve as possible, and therefore will not be 
much strained when kept flat against its will. To 
test the relative tendencies of copper and steel to 
curve when heated on one side only, we have here two 
plates precisely the same in every respect—excepting that 
one is of copper and the other is of steel, Fig. 30. They 
are 24 in. long, 2 in. wide, and 1 in. thick. There 
are two uprights and crossbars arranged to each plate in 
such a way that as the plates bend, the amount of curva- 
ture will indicated the pointers. Now we have a 
row of gas burners below these plates and will subject 
them to the same treatment. On the top of the plates 
we have made tanks of light flexible sheet brass which 
contain water. Wewill light up, and on watching the 
pointers it will be seen to what a much greater extent the 
one plate curves than the other. We will now blow the 
flame away. This corresponds to opening the firedoor 
allowing cold air to rush in. Now let us put in a little col 
feed. It isinstructive to watch the much greater sensitive- 
ness of the steel plate as compared to the copper one, and 
when we bear in mind the intensity of the combustion 
in a forced draught boiler and the enormous fluctua- 
tions of temperature, as compared with what we have in this 
experiment, we cannot help being forced to the conclusion 
that copper is greatly superior to steel. In confirmation 
of this we have the entire locomotive practice of the 
country. Fig. 31 represents the respective curvatures of 
the two metals during such an experiment. We need not 
look far for the reason why a steel plate is so much more 
sensitive than one of copper. In Table TIT., you will see 
their relative conductive powers and the rates of expan- 
sion due to increase of temperature. Copper expands 
most with an increase of temperature, and is therefore 
inferior to steel in the proportion of two to three ; but as 
regards conductive power the copper is superior in the 





proportion of six to one. Consequently the figures o 


merit may be considered to stand ag ee as 
twelve in favour of copper and three in favour of steel. 
To put it more plainly, the copper, owing to its better 
cuuieies named aie ts heated to anything approach- 
ing the same extent as the steel, because the heat is con- 
ducted away from the surface exposed to the fire more 
rapidly. For these reasons we decidedly prefer copper, 
and have used it in all the torpedo boats we have built for 
foreign powers and in a few constructed for the British 


TaBLE III.—Approximate Comparative Rates of 


Expansion, 

Copper . ee oe se es ee 
Iron.. ee eo ee ee ee ee eo § 
Approximate Comparative Conducting Power. 
Copper fo ia wi died ee | ge. 


Iron .. es ° oe « 3 


Government, and we have had no reason to regret the 
selection of that material. It also shows why a tube- 
plate of copper may be much thicker than if made of steel. 
Summing up the comparative merits of copper and steel 
for fireboxes, every locomotive superintendent in this 
country, without exception, has far more confidence in 
copper. I have taken great pains to ascertain the results 
of actual working of the steel boxes adopted in the United 
States, and I am fully convinced they have more trouble 
from leaky tubes on the other side the Atlantic with 
their steel boxes than we have on this side with ours of 
copper. Our own experience in bye os boats is un- 
questionably in favour of copper, in addition to which I 
believe we have had the reason for its superiority clearly 
pointed out this evening. The only point I know of 
against copper fireboxes is their cost, which in the case of 
marine work may be estimated at from 2 to 4 per cent. of 
the total value of the completed vessel. It is not within 
my province to offer any opinion, but I submit that it is 
well worthy of the consideration of those whom it con- 
cerns to determine whether this small additional cost 
may not be advantageously incurred, in order to obtain 
more reliable machinery, which can withstand the extra 
se necessary when exceptionally high speeds are 
desired. , 

Galvanic Action.—The question has been sometimes 
raised whether galvanic action takes place in consequence 
of the contact of the two metals. Experience has proved 
that if there exist any such action it is toa very unim- 

rtant extent, and nothing like sufficient to counter- 
Felemes the advantages of copper. In proof of this there 
is the fact that many foreign governments for whom we 
have built torpedo boats with copper fireboxes many years 
ago now insist upon the adoption of the same material at 
the present time. ‘ 

Elasticity the Element of Success.—Every design is more 
or less a compromise, but the investigation which we have 
made this evening points to the importance of leaving 
nothing undone to insure a design conforming to the re- 
quirements of changes of form due to changes of tem- 
perature. It also points to the importance of adopting 
only the highest classes of material, so as to insure ample 
elasticity to help in conforming to these changes, some 
of which are considerable. In fact, success without elas- 
ticity is impossible. To secure this, however, people 
must be prepared to pay the price which such care entails, 
and herein lies one great difficulty, for in the present day 
many firms, and some governments, in their struggle for 
cheapness have in reality to pay for their false economy 
by failure. 

Conclusion.—I must now bring my remarks to a close, 
and only regret that time prevents my dealing with many 
other points which deserve attention affecting leaky 
tubes. I hope the few observations which I have had 
the honour of making may, together with the discussion 
to follow, point to a means of dispersing the cloud 
which we must all admit hangs over our reputation 
as marine engineers so long as we are unable to design a 
boiler capable of conforming to natural laws. I trust the 
way may be seen to insure to war vessels the speeds 
for which they were originally designed, and that naval 
officers may look upon forced draught not in the light 
they naturally do now, as an unreliable and dan- 
gerous device, but that they may consider it as one of the 
—— improvements of modern times. In conclusion, 

will take this opportunity of expressing my thanks to 
several members of our profession, who now and in the 
past have given me valuable information bearing on the 
subject, among whom I might mention Mr. Adams, of 
the South-Western Railway ; Mr. Aspinall, of the Lanca- 
shire and Yorkshire Railway ; Mr. Holden, of the Great 
Eastern Railway ; Mr. Park, of the North London Rail- 
way; Mr. Webb, of the London and North-Western 
Railway, and the manager of the Baldwin Locomotive 
Works, of Philadelphia; also I wish to thank those mem- 
bers of my staff who have helped me in this investigation, 


q|and you, gentlemen, for having spared me so much of 


your time, 





More AMERIcaN O1L.—Oil fields regarded as practically 
inexhaustible are being opened in a region extending 
300 miles east and west from Albuquerque, New Mexico, 

ANOTHER Rapip PassaGE FROM THE Capx. —The 
Castle Line Royal Mail steamer Dunottar Castle arrived 
at Plymouth on Saturday forenoon, and, in spite of a 
heavy northerly gale from Madeira, accomplishing the 
run in the remarkably quick time of 16 days 12 hours 45 
minutes. She was detained at Madeira 5 hours 15 minutes, 
and her net steaming time from the Cape to Plymouth is 
only 16 days 7 hours 30 minutes. The Dunottar Castle 
made the fastest passage on record from the Cape in 
December last, when she also encountered strong adverse 
winds and weather. He net steaming time on that occa- 
sion was only 16 days 6 hours, 
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TEN YEARS OF COLONIAL DEVELOP- 
MENT AND BRITISH TRADE. 


THE national stock-taking which takes place at | 


the end of each year almost naturally divides itself 
into three great branches, the progress made by 
the industrial and coment interests of the 
United Kingdom, the growth of our trade with our 
own colonies, and the progress or regress of our 
commerce with foreign countries. The first is 
naturally, again, dependent upon the other two, 
since Great Britain, unlike many other countries, 
is mainly affected by the character and extent of the 
demand made upon her industries by other countries. 
The reckoning for the year 1890 was, in the 
main, of a highly satisfactory description. The total 
exports and imports for the year were about 120 
millions sterling more than the total for 1886 (which 
may be taken as the low-water mark of the period 
of depression) and 6 millions more than the total 
for 1889, when our combined imports and exports 
reached a grand total of 6754 millions sterling. 
There is, however, an important difference between 
the year 1890 and previous years. The imports 
into the United Kingdom have hitherto grown 
at a more rapid rate than the exports from 
our shores. Between 1886 and 1889 our imports 
increased by the enormous sum of 78 millions 
sterling, or 22.3 per cent., whereas in the same 
period our exports only increased by 36 mil- 
lions, or 17 per cent. In 1890, on the con- 
trary, there has been a decrease of over 9 millions 
in our imports, and an increase of over 15 millions 
in our exports, which have reached by far the 
highest figure yet recorded. It is a common im- 
pression that a great deal, if not the larger part, 
of this expansion of our trade is due to the in- 
creased demands of our colonies, but the fact is 
that whereas between 1886 and 1889 the amount 
of our exports to foreign countries increased by 38 
millions, the sum of our exports to British posses- 
sions only increased by 8 millions. Similarly, 
while the sum of our imports from foreign 
countries within the same interval has increased 
from 267 to 330 millions, or a total increase of 63 
millions, the sum of our imports from British 
possessions has only increased by 15} millions. 
The colonies have long appeared to be the most 
promising field for British enterprise in the time to 
come, although they may not in the past have 
realised fully all the expectations formed concern- 
ing them, and that being so, it is important to con- 
sider how far their circumstances, present and pro- 
spective, appear to justify the belief or hope that 
they are about to cultivate increased business with 
the mother country in the future. This inquiry 
is, moreover, of importance, in so far as it relates 
to the colonies themselves, with their varying 
areas, populations, resources, systems of finance, 
and administrative control. 

Manifestly the future capabilities of the colonies 
for purchasing in the markets of the world, and for 
developing their own resources, will be determined 
largely by their revenues. If their income is 
steadily progressive and sufliciently elastic to 
respond readily to any demands that may reason- 


5| ably be made upon it for public purposes, the first 


requisite of sound credit and financial stability will 
have been met. Much also depends upon the 
methods whereby the finances required are raised. 
In some of the colonies the greater part of the re- 
venue is raised from customs duties; in others, 
only a comparatively limited proportion is raised 
from this source. Among’ the more important 


1} colonies the highest proportion of gross revenue is 


derived from customs in Newfoundland ; the least 
amount is so raised in the colony of New South 
Wales, keeping India and Ceylon out of the reckon- 
ing. The following Table shows how the various 





colonies compare with each other in this respect in 
the years 1880 and 1889 : 
Statement Showing the R of the Col. in 1880 and 


1889, and the Proportions thereof Collected from Cus- 
toms Duties in each Year. 


























Totals ee 


1880. 1889. | 
| Percentage 
lg , 3 | of Revenue 
iB |g iB |% trom 
— = Is = > | Customs. 
>. 158.) & 1S a 
eS E8s| es EE 
37 |E35| 37 (837) —— 
Ex EOn| B= |EO-| isso, | 1999, 
£ | & £ fos) | 
India .. .. | 68,483! 4,613] 91,696 | 3,606 6.7 | 3.7 
Ceylon .. .. «| 1,164| 247] 1,052 | 251) 01 | 93.8 
Straits Settlements ‘:| '437| .. 661 
Mauritius ..  -.| 782 ‘240| s74.| 241 90,7 | 27.5 
Hong-Kong 223; .. 380 | 
anada.. 4,855} 2,931) 7,969 | 4,875' 60 | 61 
Newfoundland. . «| 205) 177 284 259, 86 91 
Australia—Victoria ..| 4,621| 1,417| 8,676 | 2,8C1) 30.6 | 33 
New South Wales ..| 4,904) 1,199] 9,063 | 1,906 24 | 21 
South Australia --| 2,028} 517) 2,270 529 25 | 23 
Western Australia ..| 180) 94) 443 172| 52 | 38.8 
Tasmania. | 442} 219} 679 | 307! 49.5 | 45 
New Zealand .. | 8,285] 1,265] 3,992 | 1,473\ 38 | 36.8 
ueensland 1,612) 484) 3,615 | 1,467; 30 | 40 
est Indies 27] aag2]} @91| 1,624 | "793! 47.9 | 48.8 
Cape of Good Hope :.| 2537; 972} 3,836 | 1,132| 38 | 29.5 
Natal .. .. ../ 682) 261) 1,827 | “309 43 | 27.4 
| 


--|97,722/14,607 128,441 |20,271| 





According to this showing, it appears that the 
gross revenue of the colonies tabulated rose by 
about 30 millions over this period, and that the pro- 
portion derived from customs duties rose from 14.9 
per cent. of the whole in 1880 to 15.8 per cent. in 
1889. In some cases, there has been a very ap- 
preciable reduction of the amount raised from 
customs as between the two dates. The most 
marked decrease has occurred in India, which raised 
only 3.7 per cent. from this source in 1889, as com- 
pared with 6.7 per cent. in 1880; but India is, of 
course, in this exceptional position that her customs 
regulations and economic system generally are of our 
own making. Victoria appears to have become 
more markedly protectionist, and so also with 
Queensland, which has raised by 10 per cent. the 
aa of her revenue derived from customs ; 

ut on the other hand, the figures show that the 
other Australasian colonies, with Natal and the 
Cape of Good Hope, have been gravitating towards 
more absolute free trade. Canada has not hesitated 
to avow her leanings towards increased protection, 
with a view to the development of her iron and 
other industries, and the result becomes apparent, 
although not to a very marked extent, in the figures 
set opposite to the name of the Dominion. Indeed 
it appears to be pretty clear that more than one 
of the colonies have made up their minds that if 
they import the manufactures of the mother 
at ar it will only be because they cannot well 

elp it. 
ven more striking, however, than the increase 
of revenue in our colonial possessions is the 
enormous increase of their indebtedness during the 
last ten years. This is shown in detail in the fol 
lowing Table : 
Increase of the Public Debts of the British Colonies, &c., in 
1880 and 1889 (17. =1000). 























| Increase 
—_— 1880. | 1889. | ‘in 1889. 
£ £ £ 
India .. 160,362 206,619 46,257 
Ceylon 1,369 2,210 841 
Mauritius .. aa 817 772 
Straits Settlements 89 16 
Hong-Kong .. F Pe 200 200 
Canada e ; 31,760 48,307 17,047 
Newfoundland 302 861 559 
Australasia: 
New South Wales 14,904 46,646 81,742 
Victoria .. ee 20,056 87,627 17,571 
South Australia .. ee ac 9,865 20,435 10,570 
Western Australia aa a 361 1,371 | 1,010 
Tasmania .. P - P 1,943 5,019 3,076 
New Zealand 28,583 37,162 8,579 
Queensland ee 12,192 26,550 14,358 
Cape of Good Hope 11,391 | 22,490 11,099 
Natal .. oe oe 1,631 | 5,085 3,404 
West Indies .. 1,308 | 2,502 1,194 
Totals .. .. «.| 206,983 | 464,322 | 167,507 





A national or colonial debt has to be considered, 
not alone in reference to its absolute amount, but 
in relation, also, to the purposes for which it was 
incurred—especially as to whether they were pro- 
ductive or unproductive—and to the relative 
increase of income, trade, and population. Judged 
by this standard, the debts of the colonies assume 
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a very different appearance to what they would be 
likely to do, if estimated as we should do the debt 
of the United Kingdom. While the colonies have 
been increasing their debts by 167} millions they 
have been adding 18,912 miles to their railway 
systems, providing docks and harbours, carrying 
out works of irrigation, and devising other enter- 
prises of public utility and advantage. A railway 
system not much exceeding in mileage the exten- 
sions made to the colonial systems during the last 
ten years, has cost the mother country from first 
to last some 900 millions sterling, or fully five 
times as much as the total increase of the colonial 
debts within the last decade. It is true that the 
two systems are not strictly comparable, nor must 
it be supposed that all colonial lines are constructed 
out of public revenue ; but, even so, the proportion 
of the colonial debts spent in this direction is suf- 
ficiently large to suggest the comparison. The 
following statement shows how the colonial rail- 
way system has increased during this period : 
Length of Railways Opened for Traffic in the British 

___ Colonies in 1880 and at the End of 1889. 

















| Increase in 
— | 1880, 1880, | "1889. 
miles miles, miles. 
ee aa 0,308 16,095 6,787 
Canada és a ee 7,260 12,628 5,368 
New South Wales .. ~ 1,001 2,251 1,250 
Victoria 52 oe o° 1,247 2,341 1,094 
South Australia oe 832 1,774 942 
New Zealand oo Be 1,334 1,880 546 
ueensland .. . os 800 2,064 1,264 
asmania .. eb oo 167 374 207 
Western Australia .. ms 92 497 405 
Cape of Cood Hope oe 961 1,608 647 
Ceylon oe os 136 181 45 
Mauritius .. = <i 86 92 6 
Jamaica os oe ee 25 67 42 
Barbadoes .. oe a 10 24 14 
Trinidad a" oe ie 33 54 16 
British Guiana oe ae 21 a | , 
Newfoundland o - ae 109 109 
Natal sie oh 98 239 =| 161 
Malta ae - | 9 
Totals .. -.| 28,416 42,828 | 18,912 





This is a really satisfactory record, for it must 
not be forgotten that, although the British 
colonies have an enormous area, they are, with 
few exceptions, very thinly populated, and cannot 
make railway history so fast as the older nations of 
Europe, with their enormous populations and 
industries. In Europe, and in other older coun- 
tries, the trade and commerce usually precede the 
railway, whereas, in the colonies generally, the 
railway has to act as the pioneer of commerce. All 
the colonies, without exception, are fully alive to 
the importance of developing their resources by 
ag increased means of transport, but they 
1ave usually to borrow the money required for 
railway extensions, and they have, in some cases, 
rather injured their credit thereby. If the colonies 
are to get their loans cheaply, they must proceed 
slowly. Any suspicion of actual or prospective 
insolvency, such as was raised some time ago in 
reference to Victoria, would be likely to throw 
back the career of acolony very seriously. 

The growth of the trade of any country is very 
fairly reflected in the increase of its shipping busi- 
ness, and applying this test to the British colonies, 
for the period under consideration, we have the 
following results : 

Shipping of the British Colonies—Total Tonnage Entered 
__—____4nd Geared tn 1500 ond 1008, - 




















. | Increase in 
1880. 1889. 
tie | 1889. 
| 
/1=1000 tons/1=1000 tons|1=1000 tons 
SS | 6,983 1,280 
Straits Settlements | 4,808 | - - 
Ceylon oe oat 2,906 4,831 1,925 
Canada os - ++ 6 786 9,296 2,510 
Newfoundland os} 600 656 56 
New South Wales .. oe 2,433 6,322 2,889 
Victoria - a pal 2,180 4,599 2,419 
South Australia... oe] 1,201 1,959 7 
Western Australia... at 250 1,005 755 
Tasmania .. ee oe] 413 ole | 499 
New Zealand) :. || 820 119% | 9376 
Queensland .. .“ ws 1,255 1,001 oe 
Cape of Good Hope ots 1,609 2,783 | 1,174 
Natal .. os ee os 403 1,013 j 610 
West Indian Islands a 8,570 6,883 | 3,313 
Gibraltar .. e° se 6,443 12,516 | 6,073 
Malta .. oe oe ee 6,147 10,407 | 4,260 
Hong-Kong .. oe ‘ 5,078 8,972 | 3,894 
Mauritius .. ee oe 542 654 112 
Other Colonies ss]. ae 2,802 | 409 
Totals .. ..| 55.640 | 983,790 | $3,912 


| } 


Among the strictly British colonies the most 
notable advance of shipping business appears in the 





case of the comparatively free-trade colony of New 
South Wales ; the next largest is the Dominion of 
Canada, which is not so free-trade as formerly ; and 
the third most important increase appears in the case 
of the rather more than usually protectionist colony 
of Victoria. Gibraltar, Malta, and Hong-Kong, 
which show the biggest absolute figures, are in a 
different category, having no autonomous system 
of control. The increase found for shipping gene- 
rally is reflected, as a matter of course, in the 
returns of imports and exports, the former having 
advanced by 74} millions sterling, and the latter 
by 514 millions sterling since 1880. This is a clear 
proof of the increased purchasing power of the 
colonies generally, and to this extent it is satisfac- 
tory. But when we come to compare these figures 
with those that show the dealings of the mother 
country with the colonies, the result is not so much 
a matter for congratulation, inasmuch as, although 
the total imports into the colonies increased by over 
74 millions in the period dealt with, the imports from 
Great Britain do not appear to have increased by 
more than 9 millions, while on the other hand, 
although the exports from the colonies have 
increased by over 514 millions, only 4? millions of 
this increase appear in the British Board of Trade 
returns. 

The fact is, stated broadly, that while the trade 
of our colonies has increased by 1253 millions ster- 
ling during the last ten years, only some 14 mil- 
lions, or rather over 11 per cent., of that advance 
has fallen to the United Kingdom. In other 
words, 89 per cent. of the total increase in the com- 
merce of our colonies has fallen to other countries 
than our own. This relative decline may be taken 
to mean that, in some respects, English manufac- 
turers do not fully adapt themselves to the require- 
ments of our colonies, and it is perhaps worth their 
while to ascertain where the drawbacks to a more 
extended trade are to be found, and how they 
may be remedied. 





SIR JOSEPH BAZALGETTE. 

WE regret to record the death of Sir Joseph 
Bazalgette, which occurred last Sunday at his 
residence in Wimbledon.. This decease takes from 
our midst another of those engineers on whom 
fortune not only showered talents but also oppor- 
tunities. When the railway mania broke out in 
1845, he was already, although a very young man, 
established in practice. The older engineers, of 
course, took the cream of the new undertakings, 
but there was still a great amount left over, and 
Mr. Bazalgette obtained so large a share that the 
strain of work broke down his health for a time. 
When the teachings of experience had tempered 
the enthusiasm of the public for railways and 
ship canals, the introduction of a new system 
of dealing with sewage so completely altered the 
condition of our rivers, that an entirely novel 
branch of engineering was created, and in this 
the subject of our sketch took the leading 
position, which he retained to the last, execu- 
ting works which had never yet been rivalled, 
and which promise to last as long as our great 
metropolis shall exist. We refer, of course, to 
the main drainage system with its adjunct in the 
Thames Embankment. It is usual to attribute the 
necessity for these works to the growth of the popu- 
lation, but this, although true, only very partially 
explains how the Thames at Battersea degenerated 
in a few years from a stream sufficiently pure to 
supply drinking water to half London to a conduit 
filled with a mass of putrefying sewage that poisoned 
the surrounding atmosphere. The change was out 
of all proportion to the increase of population, and 
resulted from an alteration in anne views on 
sanitation. The early sewers were all constructed 
to carry surface water to various brooks that then 
existed, and up to the year 1815 it was penal to 
discharge sewage matter into the sewers. Every 
house had its own cesspool for the reception of its 
refuse. As time went on, it became customary to 
connect the overflows of the cesspools to the sewers, 
and this grew universal as the water flushing of 
domestic sanitary appliances increased. Even 
then, however, the fouling of the brooks, and even- 
tually of the river, was only moderate in amount ; 
but in 1847 the eight independent district com- 
missions of sewers, which regulated the drainage, 
were replaced by the Metropolitan Commission of 
Sewers, and this body, with the enthusiasm 
of a new corporation, abolished thirty thousand 





cesspools in six years, connecting the houses 





directly into sewers which delivered into the 
river. Many of these sewers were only open 
at low water, when their contents formed brook- 
lets across the foul mud banks, and were swept u 
to Richmond by the incoming tide, after whic 
they gradually oscillated seawards at the rate of 
half a mile a day. In a few years the condition 
of the river became terrible, and a universal out 
cry arose for its purification. It was in response 
to this cry that the main drainage works were 
carried out. 

Mr. Bazalgette had given considerable attention 
to the subject of drainage before he settled in 
London. When his term of pupilage with Sir 
John MacNeil expired, he went to the north of 
Ireland and took charge of some works that were 
being carried out to drain a district and reclaim a 
tract of land from the sea. The subject interested 
him so much that he afterwards made a tour to 
Holland to inspect the chief works there. On his 
return he superintended the construction of part of 
the Thame Valley Canal, near Birmingham, acting 
under Mr. James Walker. He was also for a time 
at Portsmouth Dockyard. The advent of the rail- 
way mania, however, diverted his attention tem- 
porarily to other matters, and it was not till 1848 
that he returned to the subject of drainage. In 
that year, at the age of twenty-nine, he obtained an 
appointment under the Metropolitan Commis- 
sioners of Sewers, the chief engineer being Mr. 
Frank Foster. Upon the death of this latter 
gentlemen in 1852, there was a competition for the 
post of general surveyor, and Mr. Bazalgette was 
chosen out of thirty-six candidates. Soon after he 
became chief engineer. 

The Commission of Sewers was a body that 
was appointed by Government, and was frequently 
replaced. In the course of nine years there were 
as many as six commissions, the fifth being in 
power when Mr. Bazalgette was elected. In 1856 
the last of the commissions resigned its powers 
to the Metropolitan Board of Works, who chose 
Mr. Bazalgette as their engineer, there being ten 
candidates for the post. He had already prepared 
plans for carrying the sewage beyond the metro- 
politan limits before it was discharged into the river, 
and there had been a sharp controversy in the Com- 
mission concerning it, some of the members oppos- 
ing him most strenuously. The Board of Works, how- 
ever, advertised for plans, and more than a hun- 
dred were sent in, but in the end Mr. Bazalgette 
was instructed to prepare a fresh design, which was 
carried out. The main features of this consisted of 
three great intercepting sewers—a high-level, a 
middle-level, and a low-level sewer—all of which 
unite at Abbey Mills, near Stratford, and thence 
run to Barking Creek, 14 miles below London 
Bridge. The high-level sewer runs along the 
southern slopes of the Hampstead and Highgate 
hills ; the middle-level along Oxford-street, with a 
branch from Piccadilly, while the low-level com- 
mences at Chiswick, and meeting the river at the 
railway bridge at Battersea, passes under the Em- 
bankment and up Queen Victoria-street, through 
the City. This work was carried out between 1858 
and 1865 at a cost of 4,000,0007. There were also 
two large sewers built on the south side of the 
river, delivering at Crossness. 

Closely connected with the low-level sewer are 
the Victoria and Chelsea Embankments. The 
former cost 1,250,000/., and reclaimed 35 acres from 
the river. Nothing finer of the kind was ever seen, 
the splendid granite wall being most impressive in 
its beauty and solidity. The bese Embankment 
cost 237,0001., and reclaimed 9 acres. On the oppo- 
site side of the river, the Albert Embankment cost 
1,020,000/., and reclaimed 7 acres. These works 
were executed between 1863 and 1874. Mr. Bazal- 
gette also built three bridges at Putney, Hammer- 
smith, and Battersea, and established a free ferry 
at Woolwich. He laid out Queen Victoria-street, 
and was also consulting engineer for large sani- 
tary works in Port Louis, Pesth, Glasgow, 
Dublin, Belfast, Brussels, Oxford, Cambridge, 
St. Leonard’s, Folkestone, Warwick, Cheltenham, 
and Weston-super-Mare. These projects were 
undertaken by permission of the Board of Works. 
Besides these important schemes Mr. Bazalgette 
had charge of all the minor matters that came into 
his office, not the least onerous being the inspection, 
and, if necessary, the opposition before Parlia- 
mentary Committees of projects that might prove 
detrimental to the interests of the inhabitants of 
London. 

The subject of our sketch was the son of 
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Captain Bazalgette, R.N., and was born at Enfield 
in 1819. He was created a Companion of the Bath 
in 1871 and a Knight Bachelor in 1874. He 
married in 1845, Maria, the fourth daughter of 
Edward Kough, of New Ross. and has had six sons 
and four daughters. In 1838 he became a graduate 
of the Institution of Civil Engineers, and in 1846 he 
was transferred to the class of members. In January, 
1884, he delivered his address as President of the 
Institution, and in 1888 he retired from the public 
service on the dissolution of the Board of Works. 

Ata meeting of the Institution of Civil Engineers, 
held last Tuesday, the President, Sir John Coode, 
gave expression to the general feeling of regret at 
the death of Sir Joseph W. Bazalgette, and moved 
a resolution of sympathy with his widow and 
family. His remarks were received and the reso- 
lution passed by the members in silence, all stand- 
ing. The funeral will take place to-morrow at St. 
Mary’s Church, Wimbledon, at one o’clock. 





THE WAR OF TARIFFS. 

THE horizon of English commerce, although 
brighter than for many years past, is still darkened 
by the shadows of coming misfortune. As the 
Premier lightly sketched out at the recent meeting 
of the Associated Chambers of Commerce, the 
revival of Protectionist feeling in the more demo- 
cratic and advanced nations of the world threatens 
to surround each nation with tariffs hostile to the 
goods of foreign nationalities, and to destroy that 
sentiment in favour of progressive industry and 
commerce, which has now for generations been 
the main hope for the true progress of the world. 
There is a general feeling of uneasiness as to 
the forecast in this direction. It may, then, not 
be untimely to recall briefly how matters stand. 
The coming year will certainly be an eventful one 
in commercial history. Europe will probably be 
convulsed throughout its length and breadth by a 
war of tariffs, the upshot of which is impossible to 
foresee. Our treaty with France, which was con- 
cluded February 28, 1882, comes to an end on 
February 1, 1892 ; that concluded with Italy, June 
15, 1853, terminates on the same day ; while the 
Spanish and Portuguese treaties determine next 
year on June 39 and June 22 respectively. But it 
must be borne in mind that no fewer than nine 
treaties are terminable at a year’s notice, viz., those 
between the United Kingdom and _ Russia, 
Sweden, Norway, Denmark, Holland, Belgium, 
Germany, Austria-Hungary, and Switzerland. 
Now France does not seek to hide her inten- 
tion to frame a tariff which shall be peculiarly 
hostile to English manufactures. The projet 
de loi, now before the French Chambers, is more 
than a mere measure of retaliation against the 
M‘Kinley Act. And France may be regarded from 
the tariff point of view as the barometer of com- 
mercial Kurope. Besides the countries which we 
have already mentioned, there are many others who 
may elect to join a hostile combination. Our pre- 
sent arrangements with Roumania, for example, 
come to an end on July 10 of the present year, and 
those with Montenegro and Bulgaria in May and 
January, 1892. There is, therefore, no use what- 
ever in shutting our eyes to the fact that our export 
trade is threatened with a most formidable combi- 
nation, 

The Government have not been blind to the 
serious character of the threatened commercial 
disruption. Last year a Special Committee was 
appointed in conjunction with the Board of Trade 
in consulting as to (1) the termination of the exist- 
ing commercial treaties; (2) the effects which 
would ensue with regard to British commerce ; and 
(3) the character of the new arrangements which 
can be made with the various countries. This 
Committee, moreover, which was held, and is still 
holding its sittings in private, has taken a vast 
amount of evidence. The Agents-General of all 
the colonies have either been, or will be, examined 
before it. The importance of our colonial trade, 
it may here be incidentally remarked, has yet to 
be generally realised. In 1889, for example, our 
imports from British possessions amounted to 
97,094,000/., or nearly a fourth of the total ; in the 
same year of our total exports 99,429,0001., out of 
a total of 314,705,000/., went to colonies of the 
Empire. But at the same time, as Lord Salis- 
bury expressed it in his remarkable speech at 
the Guildhall Banquet last November, ‘If hostile 
tariffs are erected against us we are powerless ; we 
have no retaliation to exercise because we have 





already reduced our tariff to the lowest point that 
revenue demands will permit us to accept.” We have 
to face this great world conflict of the future without 
weapons. We have to watch the nations formin 
resolutions and working out plans for limiting still 
further commercial intercourse and interposing, 
in Lord Salisbury’s not inapt phrase, new ‘‘ walls 
of brass” between the producers of one country and 
the consumers of another. It is not a pleasant 
prospect, 

Nor if we turn from the threatened evils to the 
remedies which suggest themselves is the outlook 
much more cheering. The Prime Minister, it is 
true, last November remarked that ‘‘it is an 
interesting subject of consideration for us whether 
that attitude will or will not be sustainable in the 
end, or whether the madness of our neighbours will 
force us to deflect in any degree from the sound 
and sensible position which we occupy at present.” 
Now, remonstrance, we are free to confess, is per- 
fectly useless. It is clearly futile, unless we are 
able to back up representations with consequences 
for non-compliance, to object to a foreign power 
raising its tariff so as to exclude our commodities. 
‘*When you tell them,” remarked the Prime 
Minister, ‘‘in reproachful tones that the effect of 
their policy will be to exclude your commodi- 
ties, the only result is that they will say, ‘Thank 
you, that is just what I intended.’” Free Trade 
is a sacred principle which is justified of her 
works. The M‘Kinley muddle affords an example 
of high protection reduced to an absurdity. But 
it must be confessed that our isolated position is 
one which naturally excites profound disquiet to 
the commercial world. Protection, no doubt, as 
Mr. Gladstone once put it, ‘‘inflicts the greatest 
injury in the country in which it is adopted, and 
whose people it plunders and defrauds.” It is no 
doubt true that each increase in a tariff cripples 
and diminishes the power of exportation. We 
must, therefore, set against the loss in one market 
the gain in others. This remark, however, 
does not apply with anything like the same 
force in the case of a combination of hostile tariffs. 
There is no doubt a margin of reserve force which 
will enable a commercial country to keep its hold 
upon if not its place in the markets of the world. 
We may well abstain from entering into the war 
of tariffs so long as we can. As for an Imperial 
Zollverein, or in other words a common tariff for 
the whole British Empire, it may be questioned 
whether it is practicable at all. There is something 
that is attractivein granting ‘‘most favoured nation” 
privileges to all subjects of the Queen, although the 
colonies do not show any great alacrity to adopt such 
an expedient. But would there not be something 
to say for a coalition of free trading countries? If 
the commercial arrangements of the world have to 
be recast, there are within the principles of free 
trade advantages which free trading countries 
might reserve for each other. It is not merely a 
question of tariffs. There is a reciprocity in com- 
mercial relations with which it is rash to meddle. 
England is the great mart for the world’s produce, 
as well as the great manufacturing power. If 
England’s commerce is turned aside from the gates 
of hostile countries, England can cease to be the 
customer she is. There is plenty of room, indeed, 
for an Imperial Zollverein, which shall be no less 
real because it does not insist upon absolute unity 
in fiscal policy. 

Another cloud, if as yet it be no bigger than a 
man’s hand, is also visible in the commercial 
horizon. Australasian Federation, which has as- 
sumed a greater urgency and a more definite form 
since the deliberation of the Convention, can only 
be regarded from a fiscal point of view as hostile to 
the mother country. Freedom of trade between 
the existing colonies of Australia, a cardinal point 
of Sir Henry Parkes’ scheme, is by no means help- 
ful as a’ half-way house to an Imperial Zollverein. 
There are, of course, immense difficulties in the 
way of constructing a Federal tariff which shall be 
equally agreeable to Victoria and to New South 
Wales and New Zealand. As Sir F. Dillon Bell 
remarked the other day, New South Wales imports 
justas much as she exports ; Victoria exports only 

alf as much as she imports, and New Zealand ex- 
ports more than she imports, so that to find a tariff 
which will satisfy all three will be exceedingly 
difficult. But inter-colonial free trade is widely 
regarded by colonists as promising increased advan- 
tages to their natural products. Queensland, for 
instance, would supply all Australasia with sugar. 
From all this it will be seen that the tendency of 





the movement is distinctly Protectionist. The 
concession of New South Wales and New Zealand 
to Victorian fiscal policy is absolutely indispensable 
to its success. Throughout Australasia the idea of 
admitting Great Britain into the compact com- 
mands no support. The Protectionist tariff will be 
as rigidly enforced against us as against the rest of 
the world. In short, the idea of an Imperial Zoll- 
verein is openly laughed at as purely chimerical. 
And it must be confessed that here again we are 
absolutely helpless. We have nothing to offer the 
colonies in exchange for such a concession. We 
can give them no commercial facilities they do not 
already possess in common with the rest of the 
world. They, on the other hand, constitute a 
market of constantly increasing importance to us. 
As we have shown, the ratio of exports to British 
ossessions to our total exports is increasing by 
eaps and bounds. And the colonies are perfectly 
wellaware of the value we set upon them as cus- 
tomers. In short, in this war of tariffs upon which 
we are entering, not the least anxious detail is its 
colonial developments. The commercial forecast 
cannot in any direction be regarded as propitious. 





HARBOURS, NATURAL AND 
ARTIFIOIAL, 

Tuis was the title of a somewhat discursive paper 
read before the Society of Arts on Wednesday by 
Mr. F. H. Cheesewright, with the intention of 
laying before the members drawings, charts, and 
details of some of the most notable of natural and 
artificially made harbours. Premising his paper with 
illustrations from the history of the Phcenicians, 
Greeks, Carthaginians, Romans, and modern nations 
to show that the advance of commerce depended on 
maritime supremacy, he proceeded to describe some 
natural harbours, the requisites being adequate 
depth, shelter from wave violence, good holding for 
anchors, and accessibility at all times. More than 
one entrance, with different exposures to the wind, 
was desirable, but seldom attained, even in purely 
artificial harbours. Amongst the natural harbours 
described were Rio de Janeiro, King George’s 
Sound, and Princess Royal Harbour in Western 
Australia, Port Jackson in New South Wales, and 
Nelson in New Zealand. But it is not necessary 
to enter into the details of these harbours. The 
examination of the subject brought out the 
fact that but few countries possessed such har- 
bours, so that around countries supported by 
shipping, artificial harbours become necessary. 
In the formation of a harbour the first thin 
to be done was to erect a breakwater, an 
to the construction of these the author of the 
paper practically confined his attention. The 
general method of construction had changed little 
from that of the ancients, who threw stones into 
the water so that their ‘‘ dug-out” might ride in 
safety. The only change was that now Portland 
cement was used and had proved of great service to 
engineers. Mr. Cheesewright then proceeded to 
describe various structures, giving details of works 
at Famagousta, Alexandria, Marseilles, with pierre 
perdu foundations, Algiers, Port Said, and Biarritz, 
with rubble mound and concrete-block mound 
breakwaters, Plymouth, Portland, Alderney, Dover, 
Tynemouth, Colombo, Cherbourg, Holyhead, Wick, 
Aberdeen, and Delaware Bay. It will be remem- 
bered that several of these constructions were dis- 
cussed at length in Mr. W. R. Kinipple’s lectures 
on pe age Foundations,” given in full in 
recent numbers, so that it is not necessary to enter 
into the matter at great length here. 

It is interesting to note, however, Mr. Cheese- 
wright’s general deductions from the examination 
of the subject. Tumble stone foundations, he 
says, are often faulty, requiring a great number of 
years to consolidate; covering a great extent of 
sea bottom, and are consequently liable to encroach 
upon the seaway into the harbour, while they assist 
the waves in destroying their own superstructure. 
The desideratum in a breakwater, the author con- 
siders, is a vertical wall, rising direct from the sea 
bottom. This has been nearly attained at Dover, 
Colombo, and elsewhere, with beneficial results. 
The Dover breakwater is a stone pier, in good con; 
dition, in a minimum depth of water of 45 ft. at 
low-water spring tide, and has no bar or shoaling at 
the entrance. The pier has a base of 92 ft., in 
order to obtain a clear roadway of 30 ft. in width. 
The sectional area is 4736 square feet, and the cost 
was 3601. per foot run. Notwithstanding the cost 
and care bestowed upon this work, it is said that 
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it has shown signs of failure at the base, from 
causes similar to those exhibited where the struc- 
ture consists of either masonry or concrete blocks, 
laid on a loose bottom, and built or put together under 
water, with the assistance of divers, and without 
cementing, dowelling, or otherwise connecting them. 
At Colombo also the foundation consists of tumble 
stone, or pierre perdu, the superstructure composed 
of large concrete blocks, varying from 16 to 33 tons 
in weight. The width of the wall at the base is 
26 ft. and only 24 ft. at the top. The total length 
of the breakwater is 1150 ft., and its depth is 40 ft. 
The average cost was 1701. per lineal foot. As at 
Dover, so at Tynemouth the cost was very great, as 
the courses beneath low water had to be set by divers. 
It has been thirty-five years in course of construc- 
tion and is not yet completed. The superstructure 
is, in Mr. Cheesewright’s opinion, practically fault- 
less, the weak point being therubble mound. The 
superstructure is composed of concrete blocks, of a 
unique form, made on shore, and thoroughly well 
aired before being lowered and set in their proper 
places by divers, This is, as well may be supposed, 
a very costly process ; but it has the advantage of 
being successful, so far as itself is concerned. But 
unfortunately the rubble mound, although consider- 
ably more than thirty years have elapsed since it was 
begun, still suffers materially during the continuance 
of heavy gales. 

As to the difficulty of securing continuity, Mr. 
Cheesewright states that ‘‘ there is not one single 
artificial breakwater the whole world round, which 
»ossesses this very important quality.” Even 
Portland, that may be described as one of the 
finest in the world, suffers from the defect, for in 
one gale as much as 3000 tons of it was swept away. 
Various methods have been adopted to add con- 
tinuity, as much as possible, to the component 
parts of a breakwater ; at Alderney huge bolts of 
gun-metal were employed, for binding together the 
large blocks of masonry, but all the ingenuity dis- 
played, he says, has not yet succeeded in producing 
a really continuous and satisfactory work. The 
usual method of construction required a great 
length of time, and of this Cherbourg was cited as 
evidence. It is the largest marine work yet under- 
taken. The plan ultimately adopted was dropping 
amass of loose rubble into the water, to find its 
own slope for the base, and béton and masonry for 
the superstructure, which system was carried on 
with considerable variations until it was finished 
in 1853, the total cost amounting to 2,600,0001., 
and nearly eighty-six years were spent in its con- 
struction. In other cases, where a fair amount 
of efficiency has been obtained in a comparatively 
short space of time, it has been at a proportionately 


high expenditure of money. Enormous cost, too, |-— 


was urged against the present method. A break- 
water taking twenty years to construct might cost the 
sum of 2000/. to 5000/. a year to maintain it in repair. 

A diagnosis is doubly valuable when accompanied 
by the manifestation of a desire to overcome the 
evils, and the lecturer exhibited and described a 
system of breakwater construction invented by Mr. 
John Lewthwaite, and as the value can only be 
tested by experience, it is of some interest to learn 
that it has been adopted for a large work on the west 
coast, which will be begun as soon as the necessary 
capital has been raised. In this system there are 
fixed into the bed of the sea what was, he termed, 
iron piles close to the outer edge of the breakwater, 
and the blocks of concrete have holes so that the 
blocks may be lowered from the top, allowing the 
piles to pass up the centre. In the construction 
every alternate concrete block fits down on two of 
the piles, which are placed at regular intervals. 
The blocks have a ‘‘ feather” on the bottom and a 
groove on the top, with a feather and groove also 
at the sides. The piles are tied together laterally 
by flat irons punctured with holes at intervals so as 
to fit on to the top of the pile: and drop down into 
position, and these flat irons lie in the groove on 
the top of the concrete blocks, and are there per- 
fectly inclosed. Inside the vertical walls of the 
breakwater there are similar piles erected at short 
intervals with rows extending from side to side, 
and tie-rods, at varying heights, bind the outside 
piles to these, so that the front and back walls are 
well bound together. The space between the walls 
may be filled up with loose material. It is claimed 
for this system that it will overcome all difficulties, 
that the nature of the sea bottom, whether rocky, 
clayey, sandy, or muddy, is immaterial, that it will 
be much cheaper, occupy much less time, give con- 
tinuity, and, in fact, produce a monolithic structure. 





DR. OTTO. 
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NOTES. 
Tue Scorcu Rariways. 
A SPECIAL interest attaches to the reports just 
issued by the Scotch railway companies in view of 
the railway strike, which materially affected the 
income of the respective companies. There was 
besides a loss in receipts owing to the blast fur- 
nacemen’s strike. ‘The strike also added to the 
expenditure as special grants were made, and the 
rolling stock and staff were not efficiently employed. 
The North British, too, have had to pay large sums 
in connection with accidents at Milngavie and 
Winchburgh. In the matter of traffic the three 
companies have drawn 38,096l. less than in the 
corresponding half-year ended twelve months ago, 
of which the North British dropped 16,3921/., 
Caledonian 9963/., and Glasgow and South-Wes- 
tern 11,7391. Of course much of this is due to the 
quietening down of trade, as the Glasgow and 
South-Western were not at all so largely affected 
as the others. The mineral traffic all round was 
very much less than in the corresponding period. 
In the matter of expenses the charges are very 
heavy compared with the income. The working 
expenses of the Glasgow and South-Western are 
56.03 per cent. of the traftic receipts against 53.33 
in the corresponding half-year ; those of the Cale- 
donian 52.79 per cent., against 47.40, and of 
the North British 52.89 per cent., against 46.95. 
An analysis of details indicates that there are in- 
creases under locomotive power, carriage and wagon 
repairs, and traffic expenses. The Caledonian 
coal bill shows an increase of 26,676l., the North 
British of 18,3001., and the South-Western of 
10,8001. The dividends of course have all been 
materially decreased as compared with the distri- 
bution twelve months ago—North British, for in- 








stance, had only 477,5391. to disburse against 
656,1651.—and what is still worse for the share- 
holders the prospects are not at all bright. There 
can be no reduction in the coal bill for some time, 
the labour expenses may, probably will, be in- 
creased, and if the hours of drivers, &c., are re- 
duced, there may be necessity for increased rolling 
stock. ‘Trade too does not promise any increase in 
traffic. These latter reflections, indeed, hold good 
as regards many of the English railways as well, 
although they have not been so adversely affected 
in the past half-year. 


Tue St. Pancras Exvectric ExHIsition. 


An electrical exhibition was opened in the St. 
Pancras Vestry Hall, by the Lord Mayor of 
London, on Monday. The exhibits consist mainly 
of house fittings such as lamps, wall switches, &c., 
but some of the firms show articles of greater interest 
from an engineering point of view. Messrs. Drake, 
Gorham, and Co., of 2, Prince’s Mansions, Victoria- 
street, S.W., who have a stand near the entrance, 
show a number of their specialities, including 
Cardew’s earthing device, and their combined fuze 
and distributing boxes, which have already been de- 
scribed in our columns, (ENGINEERING, vol. 1., pages 
544 and 645.) Wealsonoted a fine Cardew engine- 
room voltmeter with a dial fully a foot in diameter, 
and graduated in a very bold manner, so as to be 
visible from a considerable distance off. Anew auto- 
matic accumulator switch is also shown, which con- 
sists of an electro-magnet, through which the charg- 
ing current passes to the batteries. A permanent 
magnet mounted on a horizontal pivot has one of its 
poles between the poles of the electro-magnet, 
whilst its other end carries a contact, the ends of 
which dip into mercury cups included in the 





saa athaai 


























Marcu 20, 1891. | 


ENGINEERING. 


345 








charging circuit. Should the electromotive force 
of the battery rise above that of the dynamo, the 
polarity of the electro-magnet is reversed, and the 
pole of the permanent one is repelled from its pre- 
vious position, and moves over to the lower poleof the 
electro-magnet, at the same time raising the contact 
piece, and breaking the charging circuit. Messrs. 
Immisch show a very neatly designed drilling 
machine driven by an electro-motor, mounted on 
the arm carrying the drill spindle. The motor is 
of 4 horse-power, and has an efficiency of 60 to 65 
percent. Holes up to}; in. in diameter can be 
drilled with this machine. Mr. 8. Z. de Ferranti, 
of Charterhouse-square, exhibits his beautiful little 
meter, which consists of an electro-magnet, between 
the poles of which is placed a shallow mercury bath. 
The current enters at the circumference of this 
bath, and escapes at its centre, so that the mercury 
in it is put in rotation on the principle of the 
Faraday disc dynamo. A light aluminium vane, 
connected with the registering gear, dips in 
the mercury and is carried round by it. Mr. de 
Ferranti also shows a specimen of his high- 
tension main, which is a most substantial look- 
ing affair. It consists of an outer tube of steel 
apparently about 24 in. in diameter, and } in. thick ; 
inside of this are a few layers of insulation, and 
then the copper tube forming one of the mains. 
The other main is at the centre, and consists of 
a in. copper tube, separated from the outer one 
by insulation, about Zin. to fin. in thickness. The 
insulation is prepared from brown paper. These 
mains are made in lengths of 20 ft., and special 
care has been taken to secure as perfect joints 
as possible between the various lengths. The 
General Electric Company, Limited, show a 
number of Aron meters, and a Crocker Wheeler 


motor driving a small fan. Messrs. Latimer, 
Clark, Muirhead, and Co., have a fine dis- 
play of electric measuring instruments, and 


also show a specimen of the mains to be used 
in the St. Pancras electric lighting installation. 
These mains consist of flat copper strips laid edge- 
ways in porcelain insulators. The distribution is 
on the three-wire system. Messrs. Miller and 
Woods, of 34, Grays Inn-road, show specimens of 
the cables used in the Liverpool installation. The 
principal of these, intended to take 1500 ampéres, 
contains a core of 91 wires of No. 9S8.W.G. The 
insulation is vuleanised rubber wrapped with hemp. 
The same firm also exhibits a particularly neat form 
of telephone, known as ‘‘ Ader’s” telephone. This 
instrument is of French manufacture, and has a 
horseshoe magnet instead of the usual straight 
one ; itis very neatly finished. The Acme Elec- 
trical Engineering Company show some very neatly 
arrayed portable sets of combined ampére and volt- 
meters, constructed under the patents of Professors 
Ayrton and Perry. The twisted strip voltmeter, 
the latest measuring instrument devised by these 
well-known inventors, is manufactured by this 
firm and shown at their stall. 





DR. OTTO. 

WE give on the opposite page a portrait of the late 
Dr. N. August Otto, so well known to all engineers for 
his labours in connection with the development of gas 
engines. Anaccount of Dr. Otto’s career appeared on 
page 159 of our issue for the 6th ult. Our portrait has 

een prepared from an admirable photograph, for the 
use of which we are indebted to Mr. B. W. Thwaite, 
: Liverpool, to whom it had been presented by Dr. 
tto. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 4, 1891. 

THERE has been a general improvement in the crude 
iron market during the past three or four days. This 
came somewhat unexpectedly. The increased demand 
is based upon low prices; the reason for this demand 
just now is that stocks have run down, and buyers have 
suddenly awakened to the fact that they may not be able 
to get iron in April and May simply by calling for it. 
It must be remembered that there has been a falling 
off in production of upwards of 40,000 tons per week. 
American furnace makers are accustomed to selling 
their iron before itis cold. Such a heavy restricion 
soon creates a scarcity of stocks. Last Saturday in 
this city there was a rush of small buyers, who ima- 
gined that all they had to do was to leave their orders, 
and have the iron hauled out, but quite a number of 
them were surprised to learn that they would have to 
wait. This week there is an increased inquiry. A 
great many buyers were promised that they should 
have all the iron they cull order within thirty days 





at certain prices. If the brokers and companies live 
up to their word there will be some cheap iron sold 
within the next two weeks. Those who have not 
committed themselves to this policy are now asking 
25 to 50 cents per ton more than they were two weeks 
ago, but they are hardly getting it, though the ten- 
dency now is decidedly upward, and the next turn of 
the screw will be to 18 dols. as a minimum price for 
good No. 1 foundry, 17 dols. for good No. 2, and 
15 dols. for grey forge. Bessemer still sells sluggishly. 
Rails are quoted at 29.50 dols, 5000-ton lots. If a 
buyer wanted 10,000 tons, and promised not to tell his 
neighbour, he might probably get his order filled at 
29 dols. A buyer who wants only 1000 tons or so 
must pay 30 dols. Our railmen all say they are going 
to stick together and make some money. The pro- 
moters of new enterpises are not bothering themselves 
about prices or construction ; they are taking things 
easy. Meanwhile the managers of railways are doing 
everything they can to keep traflic rates up. Our rail- 
way reports of earnings are rather interesting ; while 
they do not show a very heavy traffic at present, they 
do show that freights are being pretty well maintained. 
The iron trade is ia better shape than it was two 
weeks ago; the heaviest demand is for structural and 
pig iron. Funds are cheap and plenty throughout the 
east. Callloans range from 24 to4per cent. Last 
week 600,000 dols. in gold went to Europe; it is not 
likely any more will go for the present. The Govern- 
ment will disburse 30,000,000 dols. this week for pen- 
sions ; this will help the money market. The surplus 
reserve is now a little under 14,000,000 dols. 


PHILADELPHIA, March 12, 1891. 

The leading features in the American iron market 
this week arethese: The two Scranton rail mills have 
finally come under one management, and as the com- 
petition of these two concerns in the past has been a 
source of annoyance to railmakers generally, it is 
thought there will be less difficulty in obtaining re- 
munerative prices for rails. To-day’s quotations are 
30 dols., but rails have sold during the past week as 
low as 28 dols. Buyers who have large contracts to 
place do not believe that prices will be maintained at 
30 dols., and therefore contracts are not coming in 
very fast. There are large requirements to fill, esti- 
mated variously at from 100,000 to 150,000 tons, but 
these requirements are of such a nature that they can 
be as well filled at the convenience of buyers as by 
placing orders for all at once. The iron trade does 
not developaccording to anticipations ; there are some 
influences at work which are calculated to unsettle 
confidence. A great many new enterprises are ready 
to be prosecuted. Buyers of material are slow at 
pressing orders. New York and Boston capita- 
lists have in contemplation the building of a 
large amount of mileage in the south - western 
section of the United States because of the growing 
demand for agricultural and grazing lands in that 
section ; all that is wanted is well-grounded confidence 
to precipitate the extraordinary demand for all kinds 
of products. Crop conditions are all favourable. 
Business operations are being conducted wisely and 
safely. Railroad earnings are remarkably good con- 
sidering all the drawbacks. General business has 
fallen considerably behind last winter. During the 
month of February the Clearing House returns shew a 
decline of 11 per cent. in the volume of business 
throughout the country. There is a lull in the iron 
market. The demand for anthracite coal is below the 
average. The stocks on hand are very heavy, and 
production so far this year is 1,300,000 tons over what 
it was at this date last year. Last week there were 
shipments of 2,000,000 dols. of currency into the 
interior. The banks are losing because of the urgent 
requirements of lenders. The New York banks still 
hold 11,000,000 dols. above the legal reserve limit. 
Money will be in active demand all the year, but this 
is a mild way of saying that it will border on strin- 
gency. 


ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held on 
Wednesday evening, the 18th inst., at the Institution of 
Civil Engineers, 25, Great George-street, Westminster, 
S.W., Dr. C. T. Williams vice-president, in the chair. 
Mr. H. Brevitt, Mr. J. Lovel, and Mr. L. G. Oliver, 
were elected Fellows of the Society. 

Mr. G. J. Symons, F.R.S., read a pore on “‘ The 
History of Rain Gauges.” It appears that Sir Christopher 
Wren, in 1663, designed not only the first rain gauge, but 
also the first recording gauge, although the instrument was 
not constructed till 1670. e earliest known records of 
rainfall were made at the following places: Paris, 1668 ; 
Townley, in Lancashire, 1677; Zurich, 1708; and London- 
derry, 1711. Mr. Symons gave a very full account of the 
various patterns of rain gauges, and, in most instances 
pointed out the merits or defects of each. 

Mr. A. W. Clayden, M.A., showed on the screen a 
number of interesting transparencies of photographs of 
clouds, lightning flashes, and other meteorological 
phenomena. The meeting was adjourned at 8.30, in 
order to allow the Fellows to inspect the exhibition of 
rain gauges, evaporation gauges, and new instruments, 
which had been arranged in the rooms of the Institution. 








THE ISLINGTON DEEP TUNNEL 
RAILWAY BILL. 

Tue Bill promoted by the City and South London 
Railway Company to extend their underground line from 
their present City terminus to Islington, was taken into 
consideration on Friday last by a Select Committee of the 
House of Commons, composed of Mr. Hanbury (chairman), 
Mr. F. Parker, Sir George Campbell, and Mr. Halley 
Stewart. The Chairman and Mr. Parker were members 
of the Committee which examined and passed the Central 
London Railway Bill, the other two members having 
now been substituted for Mr. Gane and Barran. 

Against the scheme a dozen petitions were presented, 
viz., by the Corporation of London, the Commissioners of 
Sewers, the Gas Light and Coke Company, Messrs. 
Rothschild and Sons, the Metropolitan ty the District 
Railway Companies, the Regent’s Canal, Duck, and 
Railway Company, the Vestry of St. Luke’s, Lord 
Calthorpe, Messrs. Cooper Brothers, the Union Bank of 
London, and the Commercial Union Assurance Company. 

Mr. Pembroke Stephens, Q.C., and Mr. Rigg appeared 
for the promoters ; and of the petitioners the following 
were thus represented: Corporation of London, Mr. 
Littler, Q.C., and Mr. L. Monk; Commissioners of 
Sewers, Mr. Russell Griffiths; Gas Light and Coke 
Company, Mr. Pope, Q.C., and Mr. Dankwertz; Messrs. 
Rothschud and Scns, Mr. Bidder, Q.C., and Mr. L. 
Coward ; yo Railway Company, Mr. Littler, 
Q.C., and Mr. Worsley Taylor, Q.C. ; Lord Calthorpe, 
Mr. Saunders, Q.C., and Mr. Coward. The somedaaer 
were “‘ reserved.” 

At the wane of the proceedings the Chairman, re- 
minding the learned counsel present that during the 
on ad into the Central London Railway Bill, on Mr. 
Bidder wishing to cross-examine a witness whose evidence 
he had not heard, the Committee, realising that they had 
not given formal notice of their intention with regard to 
procedure in that respect, allowed him to proceed, now 
announced publicly that the Committee, at least a 
majority of the Committee, were firmly of opinion that 
they could not permit counsel who had not heard the 
examination in chief of a witness to cross-examine him 
without the permission of the Committee in a special case 
and for special reasons. 

Mr. Pembroke Stephens, for himself and on the part 
of other counsel engaged upon the Bill, pointed out, with 
all respect to the Committee, that other committees were 
sitting on other measures and that stages would be reached 
in those inquiries at which they would expect the counsel 
engaged upon them to speak or examine witnesses. Those 
were engagements absolutely entered into by counsel, and 
the Committee would expect them to appear. 

The Chairman (having previously interjected the remark 
that only the House itself could dispute his ruling) 
replied that he had intimated a reservation upon suc 
points. 

Mr. Stephens said it was his desire and the desire of 
his brother counsel to pay the utmost respect to the 
wishes and decisions of the Sneiiiton but he respectfully 
entered a Lee against any general rule being made, the 
effect of which it was impossible to foresee. 

Mr. Pembroke Stephens, proceeding to open the ease 
for the promoters, reminded the Committee that there 
had already been a successful experiment in electric rail- 
hos | working in London, and that whereas the Bill which 
had previously been before the Committee was the Bill 
of a new company, the present Bill was the Bill of the 
company who had been the pioneers in this matter. 
With regard to the original Bill for an electric railway 
from the Monument to the Elephant and Castle, he 
observed that great fears were entertained as to the 
effects of such a railway on London Bridge, and in these 
the company fully shared ; and incidentally he mentioned 
that the original mode of traction intended was a cable, 
that was altered to an electric locomotive. Extensions 
were eg gee | made, and further powers obtained, 
and the line had been continuously worked since De- 
cember 18, except on Sundays, which the company had 
decided to utilise to overhaul the system in one to see 
that it was safe and how the experiment answered. As 
a result the company now knew where they stood, and 
would be able to give still further advantages to the 
public. The capital of the line, so far as it had been 
constructed, was 600,0007. in shares, with borrowing 
powers up to 175,000/., and, therefore, the line being 
three miles long so far, that meant that it had been 
finished and opened at a cost of 255,000. a mile. 

Dealing specifically with the line now proposed, the 
learned counsel explained that it started not precisely 
from the same point as the existing railway, but from a 
point some distance away, not in King William-street, 
and passed under Moorgate-street, the City-road, and so 
on up to the vicinity of the Angel Hotel, bp og 

In reply to the Chairman, Mr. Stephens said it was not 
actually a continuation of the present line, as the com- 
pany had thought it better not to carry it into the exist- 
ing station, but there would be a connection between the 
two by means of a subway, as there was at many points 
on the Metropolitan and District Railwa: 8, by which 
passengers could between the trains either way with- 
out ascending to the street. 

The Chairman inquired whether the line would connect 
in any way with the Central London Railway ? 

Mr. Stephens replied that no powers were taken up for 
that purpose, and he did not think there would be any 
such actual connection. With one exception the mode of 
construction would be similar to that of the existing South 
London Railway. The exception will be that whereas 
the present tunnels and stations were partly in brick, the 
new line, pry ey the stations, would be entirely in iron. 
The length of the line would be about two miles, running 
under the thoroughfares, and there would be stations at 
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different points conveniently serving the several districts, 
viz , ata point near King William-street, in Moorgate- 
street, in Old-street, one near the Regent’s Canal, to be 
called the City-road Station, and one a little short of the 
Angel. It would be obvious what thoroughfares such a 
line would serve, and it would be seen that it will be clear 
of any railway in the same direction. It bent north with 
a western tendency to the finish, but except that it 
traversed the Moorgate-street branch of the Metropolitan 
Railway, and that the subway passed under the District 
Railway, it did not touch any other existing line. The 
value of such a line to the eakiie could easily be tested, 
for in spite of some initial difficulties such as were in- 
separable with the adoption of electricity even in private 
houses, the company on overcome them, had carried 
over a million passengers—without Sunday traffic—giving 
a train every four minutes during the busy hours, and a 
ie of fares quite unique. That was to say, although 
they had power to charge up to a 6d. fare they had only 
charged a uniform fare of 2d. throughout, paid at the 
turnstiles, thus avoiding the trouble and delay of booking, 
and giving simplicity, rapidity, and ease of service. 7 

Replying to a question from the Chairman as to provi- 
sion for workmen’s trains, such as had been introduced in 
the Central London Bill, Mr. Stephens stated that they 
were all workmen’s trains, but there were no special pro- 
visions on that point. They must, he observed, make 
their choice. If they had separate classes they must have 
separate rates, but if they did away with tickets and 
classification, and adopted a uniform fare, then they 
could not introduce tickets for one class without upsettin 
and dislocating the whole system. The learned counse 
next dwelt upon the inadequacy of the existing means of 
conveying traffic betweon the City and Islington, viz., 
either by tramways ending in Moorgate-street, or by 
omnibuses, slow and irregular and insufficient in number ; 
he referred to the large trade centres and dense popula- 
tions which the line would serve, and pointed out that 
the advantages of the line would not end in King William- 
street, for passengers could by means of the subway con- 
tinue by the same company’s line eventually to Clapham 
Common. Moreover, the station at King William-street 
would be near several other lines of railway, and the same 
would be the case at Moorgate-street. This would, in 
fact, be a north and south line, feeding or receiving 
traftic from east and west, and also the south side of the 
river. To the Agricultural Hall, where great gatherings 
constantly took place, but which was remote from any 
existing railway system, this line, which would run to 
re my Bo than half a mile of that building, would be 
of enormous value. The proposed capital for this exten- 
sion was only 660,000/. in shares, with borrowing powers 
up to 220,000. This would mean for the two miles 
440,000/. a mile, and that amount would compare favour- 
ably with the case of the Metropolitan Railway and some 
others, which had cost something like a million a mile. 

The company claimed that they were not now p' - 
ing experimentally or upon any supposition of what 
might happen, but that they had made the experiment 
and shown that they could do what was proposed. And 
not only that, but the capital for the other case had not 
only been raised, but the line had been made and made 
within the original capital. Therefore they asked Parlia- 
ment to trust them with the present undertaking. 

Mr. Pembroke Stephens next described and criti- 
cised the principal petitions, The Gas Light and 
Coke Company denied the alleged expediency and 
public need of the railway commensurate with the pro- 

able injury to them and to owners of property 
generally ; declared that the line would damage 
their mains, and described the plans deposited as inade- 
quate in point of information; objected to power being 
given to the company to use electricity, and pointed to 
the breakdowns on the South London line as ground for 
refusing the Bill. All these (and other) objections Mr. 
Stephens observed were clause objections, but he re- 
marked en passant that the petitioners naturally disliked 
electricity in any form, and therefore they gore In 
dealing with Lord Calthorpe’s petition, which had refer- 
ence to the rights of owners of property, Mr. Stephens 
stated, in reply to the chairman, that the Bill contained 
no clause to take the subsoil absolutely without payment 
but it contained the same provision as their previous Bill 
did, and if Lord Calthorpe had any rights to enforce he 
could proceed under the general public Acts. Messrs. 
Rothschild, he continued, feared that certain property 
which they owned adjoining their banks would be taken, 
and that they would be annoyed by the construction ; 
but precautions had been taken to obviate both these 
results. The fears of the Corporation and the Commis- 
sioners of Sewers were the same as were heard of in con- 
nection with the present South London line, but they had 
not been realised. The Ecclesiastical Commissioners and 
the London County Council made no appearance. 

The Metropolitan Railway Company, in their petition, 
alleged inter alia that the Bill would injuriously interfere 
with their works and property, aud that while the pro- 
posed line was wholly uncalled for and unnecessary, it 
would be in direct and immediate competition with their 
railway ; the subway would pass under the Metropolitan 
and District Company’s joint railway between the Monu- 
ment and Moorgate-street, and to this they objected, as 
prejudicial to their interests; they declared that the 
Nistrict affected was sufficiently accommodated already, 
and that in any case this scheme was hardly de- 
signed for the purpose; they predicted that if granted 
this Bill the promoters would afterwards ask for power to 
use steam, and finally they asserted that the line was 
speculative, and urged that ‘searching inquiry should be 
made into the bona jides of the “eyeses promoters, and as 
to their ability to carry out the pro works.” Mr. 


Stephens briefly combatted the various points of this 
petition, mentioning in respect to the prediction as to 





steam that the Metropolitan Company were themselves 
seriously considering last year the substitution of elec- 
tricity for steam ; and by way of preface to the evidence 
he observed that, as the Committee had already gone 
through a Bill of the same character the evidence could 
be materially reduced. 

The Chairman, however, remarked that there were two 
new members, and, therefore, they must go through the 
whole of the engineering evidence. 

In reply to Sir George Campbell, Mr. Stephens stated 
that under the amount of capital taken there would really 
be an ample margin beyond the actual cost of the works. 

Mr. J. H. Greathead, engineer to the scheme, in 
examination by Mr. Rigg, described the main object of 
the Bill as being to afford to the very populous districts 
across and beyond the City better facilities for getting to 
the City than they at present possessed. The line began 
150 yards from the present Monument terminus, and 
between that terminus and the proposed new station 
there would be a subway for foot-passengers. The sub- 
way would be at the same level, and a junction at that 
spot between the new and the existing lines would 
impracticable. The only feasible junction would have to 
be at a point near Thames-street, where the line would 
have to turn eastward and then go northwards to join the 
proposed line in King William-street. The reasons for 
not making a junction between the two were not solely 
engineering reasons ; there were monetary reasons, but on 
the line of the proposed subway there were engineering 
reasons against a junction. If a junction must be made 
it must be made in another way and along another route. 
All the points where the stations were to be were very 
important in regard to traffic, for practically there were 
no means of communication at present except tramways 
and omnibuses, both of which were slow. The generating 
station at Islington would be north of the proposed line 
in Duncan Terrace. The station itself would be above 

round, but the boilers would be beneath, and there would 
no nuisance to houses because there would be no houses 
near it. 

In answer to the Chairman, Mr. Greathead said there 
would be two generating stations if this scheme were 
pa. one for it, and one for the existing line. If — 

ad a continuous line one generating station would be suth- 
cient for the whole, but the advantage of having two was 
that in the event of one failing the other would at once meet 
the difficulty, for there would be a conductor running 
through the tube between the two sections. The whole 
length of the double section was five miles. The length 
of the Central London line was six miles, he knew, but 
having one or two generating stations was only a 
question of cost. In any case he thought it desirable to 
have two. 

The Chairman observed that what struck him was that 
this generating station seemed to be in the centre of a 
crowded district. 

Mr. Coward : So it is, 

Replying to Mr. Rigg's further questions, the witness 
described the method of boring by shield, and said the 
line would be worked in the same way as the South 
London Railway, but the cars would be larger and the 
trains would thus carry more passengers. The construc- 
tion would be carried out in the same manner, but the 
whole would be in iron instead of partially in brick. The 
tunnels would be 11 ft. in diameter internally. 

By the Chairman: Although it had not been done on 
the original line, in this case concrete would be put inside 
the Paige as in the case of the Central Railway. The 
whole of the tunnelling would be in London clay—at all 
events in clay, if not entirely London clay. They might 
here and there find water-bearing strata, but that would 
not cause any difficulty. 

Examination continued by Mr. Rigg: If any water 
ot in it would be dealt with by air pressure, as had been 
one on the South London, without any necessity for 

pumping. The separation of the tunnels would be a 
great advantage in obtaining good ventilation, for each 
train instead of a up the air would drive it ahead. 
That system had worked well on the South London line. 
Having described the slight hitches which had occurred 
on that line, and which had been easily remedied, Mr. 
Greathead further stated that there would be no inter- 
ference with or injury to the roads, as no temporary 
shafts would be sunk, and that, as compared with the 
case of ordinary railways, the amount of material to be 
excavated would be very small indeed. Two hydraulic 
lifts would be provided at each station for passengers. 
The total cost of the work, including the line and con- 
tingencies, would be 558,402/., but to that must be added 
110,000/. for equipment. That would provide for a three- 
minute service. A two-minute service would require an 
additional 40,000. for equipment. The journey each way 
would occupy from seven to eight minutes. 

In reply to the Chairman, the witness next explained 
the method of supplying the continuous electric current 
to the locomotives, and explained that there would be a 
footway throughout the whole of the tunnels, while the 
carriages would be 7 ft. high and 7 ft. wide. 

In cross-examination by Mr. Russell Griffiths, Mr. Great- 
head admitted that the proposed tunnels being 11 ft. in dia- 
meter, the South London 10 ft., and the intended Central 
11 ft. 6 in., there would be three different diameters, but 
asserted that that fact would be of no consequence if the 
three systems should desire to be connected, for all would 
have the same gauge, and the rolling stock would onl 
have to be adapted. The pro eutrance to the “ef 
way would be at the top of St. Swithin’s-lane. 

tthis point Mr. ee Q.C., wished to cross-examine the 
witness, but as he h thus far been absent the Chairman 
refused to permit him to do so, in accordance with the 
rule he had laid down. 

Mr. Pope protested and explained that he had been en- 
gaged in opening another case before another committee. 





The Chairman, however, declined to accept that as a 
sufficient excuse, and as he adhered to his decision, 

Mr. Pope said that that being so he could be of no fur- 
ther use to his clients (the Gas Light and Coke Company), 
and he thereupon left the room. 

Mr. Littler, Q.C., and Mr. Saunders, Q.C., and Mr. 
Coward also withdrew, and thus the whole of the peti- 
tioners were unrepresented. 

Mr. Coward, however, returned and briefly cross-ex- 
amined Mr. Greathead on behalf of Messrs. Rothschild 
and Sons, as to the probable effects of the construction 
upon their property. The witness maintained that there 
was no ground whatever for apprehending damage or 
even annoyance to Messrs. Rothschild, and he explained 
that there would be no generating machinery at that 
station. 

Mr. Dankwertz, who was with Mr. Pope, and who had 
not been present during the examination in chief, wished 
at this juncture to cross-examine, but was refused a 
hearing, although he urged that ‘‘as the world is at 
present constituted it is impossible for counsel to be in 
two places at the same time,” and that that was a special 
reason for consideration. 

Mr. Greathead was then briefly re-examined by Mr. 
Rigg and retired. 

ir John Fowler, Dr. Hopkinson, and Sir Benjamin 
Baker ig technical evidence in favour of the scheme ; 
while Mr. Gray Mott, chairman of the company, was 
examined on questions of finance and general policy in 
respect to this project and the existing South London 
line. With these and one or two witnesses the case 
for the Bill closed. On the opposition being taken, 

The Chairman reaffirmed the decision of the Committee 
not to allow counsel who had not been present during 
the examination in chief to cross-examine a witness, and 
he — in support of that course a resolution passed 
by the General Committee on Railway and Canal Bills 
in 1861, which declared that counsel shall not cross- 
examine a witness unless he has been present during the 
entire examination in chief, and that counsel shall not 
re-examine unless he has been present during the entire 
cross-examination. This resolution was quoted in Sir 
Erskine May’s ‘‘ Parliamentary Practice.” 

Mr. Littler, Q.C., observed that it was impossible for 
this resolution to be followed, and that he did not think 
it was competent to Parliament to make it. 

The Chairman replied that Parliament had made the 
rule, and the Committee would strictly adhere to it. 

Mr. Littler said that the resolution would interfere 
with the independence of and was an attack upon the 
Bar, and an interference with the rights of the public, 
and he must again protest against it. He added that he 
had received an instruction from his clients, the Metro- 
politan Railway Company, in which, while expressing 
satisfaction with his and Mr. Worsley Taylor’s attend- 
ance at the proceedings, and stating that they did not 
propose to engage further counsel, they authorised them 
to withdraw if the Committee adhered to their decision. 

Under these circumstances, Mr. Littler retired, and 
Mr. Wolffe Barry was examined in opposition to the 
Bill on behalf of the Corporation of London. . Mr. Russell 
Griffiths, having addressed the Committee for the same 
petitioners, Mr. Pembroke Stephens having repliéd for 
the promoters, 

The Committee, after a brief conference, declared the 
preamble of the Bill not proved, and it was therefore 
rejected. 

On the previous Saturday the members of the Com- 
mittee travelled over and inspected the City and South 
London Railway to obtain practical experience to guide 
them in their decision. 





NOTES FROM THE NORTH. 
: Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a large general 
business done in Scotch warrants last Thursday at rapidly 
declining prices. Some big lines were offered at the open- 
ing by the ‘‘ bears” (who, by the way, appeared to have 
got complete control of the market for the time), and 
under the influence of their selling prices receded rapidly. 
Numerous lots were also thrown on the market by ordi- 
nary holders. During the forenoon Scotch iron fell from 
44s. 94d. to 44s. 3d. per ton, rallying again to 44s. 54d. ; 
but the close was weak—44s. 4d. per ton sellers. Cleve- 
land lost 84d. per ton at 39s. 104$d., and hematite iron 
kept very firm at 49s., being 3d. down from Wednesday. 
Business continued on a large scale in the afternoon market, 
One or two brokers sold freely all afternoon. The market 
closed for Scotch with weak undertone. The settlement 

rices at the close were—NScotch iron, 44s, 3d. per ton; 

leveland, 39s. 9d.; hematite iron, 49s. per ton. In 
Friday’s warrant market there was more buying and 
prices had a sharp recovery as the selling was less press- 
ing. The closing settlement prices we’ cotch iron, 
44s, 9d. per ton; Cleveland, 40s. 74d.; hematite iron, 
49s. 44d. ton. Friday’s improved tone continued on 
Monday, but only a small amount of business was done 
during the forenoon, when the market was very firm. 
Scotch iron rose in price from 44s. 9d. to 44s. 11d. per ton 
cash. An easier tone obtained at the afternoon meeting 
of the “tring,” and Scotch iron advanced another 1d., to 
45s., but just before the close some “‘bearing” operations 
took place which sent the quotations down_3d. per ton ; 
the close, however, was fully better. Cleveland and 
hematite iron were held firm, but no business was re- 
ported in either of them, buyers offering1d. per ton under, 
and sellers seeking 1d. over, their respective prices on 
Friday. The settlement prices at the close were—Scotch 
iron, 44s, 9d. per ton; Cleveland, 44s. 3d. ; hematite 
iron, 49s. 44d. per ton. Tuesday’s market opened very 
flat, and closed in the same state. The small quantity of 
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iron taken out of the warrant stores, combined with the 
poor Middlesbrough shipments, created a heavy feeling, 
which was the more intensified by the continued selling 
of one particular broker who got rid of something like 
10,000 tons in the course of the forenoon. Scotch iron 
declined in price from 44s. 84d. per ton to 44s. 44d. Cleve- 
land and hematite iron were each a turn easier in sym- 
thy. ‘There was figuratively no backbone in the market 
in the afternoon, and prices sagged away until the very 
close, when the lowest price was reached that has been 
known during the past nine months. It was 44s. 1d. 
per ton cash, or within 84d. of the lowest sale 
made last June, and 10s. per ton under the price 
touched the day after the Scotch blast furnaces stopped 
blowing. From the time when the blowing in of 
the furnaces was commen there was a fall in prices 
to the extent of 3s. 3d. per ton, and that took place with- 
out much decline in the price of coal, which is the heaviest 
outlay in the manufacture of pig iron. The closing 
settlement prices were—Scotch iron, 44s. per ton ; Cleve- 
land, 39s. 10jd. ; hematite iron, 483. 104d. perton. Busi- 
ness was comparatively quiet this forenoon, but the tone 
was dull. Scotch warrants receded to 43s. 114d. per ton, 
Cleveland to 39s. 6d., and Cumberland hematite iron to 
48s. 10d. per ton. There was no special feature at the after- 
noon market. A few operators Pid up the price of Scotch 
iron, but tonogood purpose. Up to 44s. 24d. per ton cash 
was reached. acces and hematite remained steady. 
Additional blast furnaces have been blown in, the number 
in actual operation having risen to thirty, of which six 
are working on hematite ironstone, three are making 
basic iron, and the remainder are making ordinary iron. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 4577 tons, as compared with 9294 tons in the 
corresponding week of last year. They included 330 tons 
for Australia, 725 tons for Italy, 215 tons for Germany, 
410 tons for Holland, 170 tons for Belgium, 100 tons for 
Spain.and Portugal, smaller quantities for other countries, 
and 2306 tons coastwise. Last week’s imports of Cleveland 
ig iron at Grangemouth amounted to 9610 tons, against 
06 tons in the corresponding week last year, the total for 
the year being 76,606 tons, or an increase of 46,260 tons 
over the imports during the same period of last year. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 537,220 tons yesterday evening, 
against 540,607 tons yesterday week, thus showing for 
the week a decrease amounting to 3387 tons. 


Finished Iron and Steel Trades.—The works at which 
finished iron and steel are made are becoming very much 

uieter, and the quotations for angles and other bars 
sheets, and plates are very low. Orders are scarce, and 
the work on hand is gradually diminishing in amount; 
indeed, it would almost seem as if the trade prospects 
were becoming worse with each week that passes. 


Mining Institute of Scotland.—An ordinary meeting of 
this Institute was held in Glasgow last Thursday evening, 
Mr. J. M. Ronaldson, president, in the chair. The 
council nominated for the presidentship Mr. J. B. Atkin- 
son, Her Majesty’s Inspector of Mines for the east of 
Scotland; five gentlemen for vice-presidentships, and 
twelve others for members of council, representing all the 
leading mining districts of Scotland. Mr. R. T. Moore 
read a paper on “Joseph Moore’s Patent Hydraulic 
Pumping Arrangement.” Discussions took place on 
ae read at former meetings by Mr. Faulds on ‘‘ Shale 

ining at Oakbank,” and by Mr. Arnott on ‘‘ A Diamond 
Bore at Newton Colliery.” Afterwards Mr. J. W. 
Foster Ashwin exhibited and described the telephone of 
the Glasgow and District Pulsion Telephone, and Mr. A. 
Erskine Muirhead the French Telephone. Both were 
greatly admired in their several departments. The 
characteristic of the first was a loud tone over a short dis- 
tance with a taut wire and in a dry place, such as ware- 
houses, institutions, mansions, and offices. That of the 
second was the great distance over which it could speak, 
examples being the connecting of the Great Western 
Colliery with Messrs. Waldie’s Glasgow offices, and that 
of the Coltness Iron Company with their Glasgow office. 
It is also in use on the Caledonian, Midland, and other 
railway systems. In conjunction with the French micro- 
phone, the patent of which expires in the end of July, 
distances of more than 700 miles are spoken over daily: 
viz., from Brussels, through Paris, to Marseilles. 


Glasgow Munici, Electric Lighting Scheme.—Only 
four tenders for the lighting of the ‘‘ compulsory area” 
scheduled by the Glasgow Electric Lighting Provisional 
Order has been received, and the time for taking in 
tenders expired last Saturday. One was put in by Messrs. 
Muir, Mavor, and Colson, Limited, a local company, 
already well established in suppl ing electric light from 
two central stations. Messrs. i. E. Crompton and Co., 
Limited, of Chelmsford and London, also filled in a 
tender; and a third was put in by the House-to- 
House Electricity Company. The fourth tender was 
that of Mr. Richard Miller, of Glasgow, on behalf 
of Messrs. Thomson and Houston, of America, 
whose representative he is in Scotland. The Special 
Committee of the Town Council on Electric Lighting have 
seen the tenders, but up till now they have not done any- 
thing in regard to them. In the mean time they have 
resolved to pay a personal visit to Bradford and Leeds to 
learn if they can collect any information that may be 
serviceable for them in their uliar position. It may 
be remembered that Mr. R. E. Crompton some months 
ago visited Glasgow at the request of the Electric Lightin 

mmittee, and reported to them on the area to whic 
lighting facilities must be supplied. Consequently he 
knows the ground tolerably well which must be covered 
by the lighting arrangements. 


Fatal Explosion at Gartsherrie Iron Works.—The old 
saying that ‘‘ misfortunes never come singly,” has again 





come true, for no sooner has the explosion at Govan 
Iron Works and Blochairn Steel Works been put on 
record than another one has to be reported. It occurred 
ace omy evening at Gartsherrie Iron Works, Coat- 

ridge, just when the furnacemen were getting ready to 
run off a cast. Without any premonition to the work- 
men, a powerful explosion took place at No. 14 furnace, 
the first to be put in blast again at the close of the 
recent strike and lock-out. It occurred in the tuyere- 
room, and immense tongues of flames at once enveloped a 
number of the men, two of whom met with violent 
deaths; a third workman has since died. Most of 
the others who were injured are doing well this after- 
noon. One of the tuyere tubes gave way, and it is 
thought that the current of water that had m running 
through it got into the furnace and into contact with the 
white-hot molten metal. Just at the moment of the ex- 
plosion the blast had been turned off for the cast to be 
made. The furnace has been materially shaken.at the 
place where the explosion took place. 


Water Works Contract.—The Glasgow Corporation 
Water Committee have just let a contract for the cutting 
of another section of the new aqueduct from Loch Kat- 
rine. The successful tender is that of Messrs. John 
Waddell and Sons, Edinburgh, and the amount is rather 
over 70,000/., the highest being 84,664/., while the esti- 
mate of Mr. Gale, the engineer, was 80,000/. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. - 
MIppLessroucH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
fairly numerous gathering on ’Change, but the tone of the 
market was the reverse of cheerful, inquiries were few 
and very little business was done. Prospects were 
regarded by many people as anything but encouraging 
and buyers were very difficult to find. It was pointed 
out by some that now several of the furnaces in Scotland 
having got re-started, more iron is being produced than is 
required, and they therefore argued that quotations would 
certainly not advance. Merchants asked 40s. 6d. for 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pi 
iron, and 41s. for delivery of that quality to the en 
of April, but they could not find purchasers at any 
such figure. There were no buyers ahead, and those 
who wanted iron for immediate delivery would not 
offer more than 40s. for No. 3. Makers refused to 
do business at anything like market quotations, stating 
that by selling at present rates they must lose a consider- 
able sum on every ton of iron. Middlesbrough warrants 
opened at 39s. 104d. and closed 393. 9d., but few if any 
transactions were recorded. The lower qualities of iron 
were quiet. No. 4 foundry was 40s., and 39s. 6d. was the 
quotation for grey forge. There was not much doing in 
hematite pig iron. About 53s. was the general figure for 
mixed numbers of makers’ east coast brands. To-day our 
market was very dull and depressed. In the absence of 
business fixing prices was no easy task. There was 
generally a wide difference in the quotations of buyers 
and sellers, but some merchants were willing to dispose 
of odd lots of No. 3 at 40s. Few purchasers, however, 
were inclined to give that figure. For Middlesbrough 
warrants the nominal quotation was 39s. 6d. cash buyers, 
there being no sellers. 


An American Blast Furnace at Jarrow.—The new 
furnace which Palmer’s Shipbuilding and Iron Com- 
pany, Limited, have put up at Jarrow-on-Tyne is vir- 
tually an American one, as regards its lines and method 
of working. It will afford manufacturers here evidence 
as to whether the American or Cleveland blast furnace 
poerery is the more economical and satisfactory for the 

ritish producer, and thus its working will be looked 
upon with more than ordinary interest, as there is much 
controversy on the point in question. The furnace is an 
exact copy of the most recent one at the Edgar Thomson 
Works, of Messrs. Carnegie Brothers, at Pittsburg—a 
furnace which has produced up to 2500 tons per week of 

ig iron, which is more than double the output of our 

st hematite furnaces, nearly five times as much as an 
ordinary Cleveland furnace, and almost twelve times that 
of the average Scotch furnace. The new Jarrow furnace 
is 76 ft. 2 in. in height with a 20-ft. bosh, and 11 ft. depth 
of well. It has four Cowper hot-blast firebrick stoves, 
and is blown by a compound condensing engine having 
100-in. blowing cylinders. In America it is not the 
practice to have one blowing engine to several furnaces 
as it is in England, but each furnace has its separate 
engine, and this will be the case with this new furnace. 
There are eight tuyeres made of bronze, the use of that 
metal for such a purpose being peculiar to America, and 
has till now not been ne in our own country. The 
blast will be driven into the furnace at a pressure of about 
8 Ib. per — inch, in the United States the pressure 
is nearly 101b., whereas in Cleveland it is only 5 lb. 
to 541b. On this account the furnace must be ex- 
pected to produce a good deal more iron in a given 
time than the ordinary British hematite furnace, for it is 
to be fed with hematite ore, but it will not come up to 
the largest records in the United States, seeing it will 
have to smelt a 50 per cent. ore, whereas in America they 
use a 60 to 63 per cent. ore, which is moreover much less 
refractory than the Spanish ore generally used here. When 
blowing at such a pressure something, of coursa, has to be 
done to preserve the brickwork from the extra heat, and 
the furnace is, therefore, encircled by rings of water tubing 
64 in number, through which some 1500 gallons of 
water circulate per minute. 


Cleveland Blast Furnacemen’s Wages.—The Lene iy 
letter has been received by the officials of the Clevelan 











district of the National Association of Blast Furnacemen 
from the Cleveland Ironmasters: ‘‘ Dear Sir,—-I am 
directed by the Cleveland Ironmasters’ Association to ask 

ou to arrange for a meeting of the representatives of the 
Blast furnacemen with the employers on Tuesday, March 
24, at 1l a.m. to consider a claim for a substantial re- 
duction of the wages of the blast furnacemen which the 
ironmasters are unable to further defer.—Yours truly, 
Jno. DENNINGTON.” A meeting of the executive of the 
Cleveland district of the Association will be called to con- 
sider what steps shall be taken in the matter. 


Manufactured Iron and Steel.—With regard to the 
finished iron trade, there is very little new to report. 

roducers manage to keep their establishments pretty 
well going, and prices are maintained, common bars being 
5l. 12s. 6d. ; ship-plates, 52. 12s. ; and ship-angles, 
5l. 10s.—all less 24 per cent. discount for cash. The fact 
that Messrs Bolckow, Vaughan, and Co., have-secured 
a few orders for steel rails amounting in all to a little 
over 20,000 tons, which is only about a month’s full work 
for this huge firm, has stiffened the price of rails a little. 
Heavy sections, however, can still be bought at 4. 15s. 
Steel ship-plates are 67. 2s. 6d., and angles 5/. 17s. 6d.-— 
both less 24 per cent. 


The Fuel Trade—The fuel trade keeps steady. About 
15s. is the quotation for good qualities of blast furnace 
coke delivered here, but one or two firms hold out for a 
rather higher figure. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Gas Coal Reached at Carhouse Colliery.—At the Car- 
house Colliery, owned by Messrs. John Brown and Co. 
Limited, the deep gas coal seam of coal has been reached 
at a depth of about 400 yards, and the coal turns out to 
be of excellent quality, quite equal to that the company 
have been wakin for the last twelve years at their 
Aldwarke Main Collieries. It is equally well adapted for 
asmraking as that raised at Aldwarke, which has such a 
high reputation, and is also a good coal for household pur- 
es. As far as Rotherham, Greasborough, and neigh- 
urhood are concerned, this will be a great advantage, as 
the life of the Carhouse a will be prolonged con- 
siderably, and find employment for a very large additional 
number of hands. 


The Heavy Branches of Industry.—Although there is no 
actual change in the quotations for railway material, 
recent prices are somewhat weak in consequence of 
the continual reductions in the price of pigiron. The 
railway companies continue their inquiries for consider- 
able quantities of material, which help to keep the works 
fully employed. The iron trade appears to be going 
from bad to worse, although Sheffield, on account of its 
specialities, is more favourably situated than other towns. 

rices of hematites have dropped again during the week 
to the extent of 1s. and 2s. per ton, the quotations being 
58s. to 593. Steel consumers are playing a waiting game, 
and are only buying from hand to mouth, as they antici- 
pate that a panic in the iron market will affect values 
considerably. The majority engaged in this trade hardly 
think this can be the case, as there is sufficient work to 
keep the concerns employed for some little time to come, 
and to tide them over the difficulties which at present 
exist. Quotations for finished material are: Tyres, 
102. 10s. to 102. 12s. 6d. ; axles, 10/7. 10s. to 101. 12s. 6d. ; 
locomotive tyres, 12/. to 13/. per ton ; special steel billets, 
6l. to 61. 5s. ; springs, 10/. 


Charles Cammell and Company, Limited.—The twenty- 
seventh annual general meeting of the shareholders of this 
company will be held on the 25th inst., when the directors 
will recommend the payment of a further dividend for 
the year ending December 31, 1890. Such pegs when 
added to the instalment paid in October last, will make 
the entire dividend for the year 1890, 124 per cent. on the 
ordinary shares, 12} per cent. on the “‘B” shares, and the 
full dividend of 5 per cent on the “‘ A” preference shares 
of the company. The buildings, plant, and machinery at 
all the company’s works, collieries, and mines have been 
maintained in a state of thorough efficiency, and the ex- 

nditure on capital account has been met out of revenue, 
Mort, e debentures amounting to 77,000/., which became 
due on December 31 last, have been discharged, and 
thereby the company’s debenture debt has been reduced 
from 300,000/. to 223,000/. 


William Jessop and Sons, Limited.—The fifteenth annual 
report of this company is issued. It declares a dividend 
of 40s. per share, free of income tax, amounting to 15,374/., 
being at the rate of 6/, 13s. 4d. per cent. for the year on 
the called-up capital, and carries forward to the next 
account a balance of 6762/. It also says: For the volume 
of business the past year has been the largest in the in- 
dustry of the company, but nearly the whole of the 
benefit that would otherwise have resulted from the in- 
creased sales, has been absorbed by the extraordinary 
advances which were made in the prices of steel melting 
coke and coal, together with the important advances in 
wages ; whilst on the other hand the company have not 
been able to advance their selling prices to an extent 
that would cover the increased cost of manufacture. 


The South Yorkshire Coal Trade.—No improvement is 
noticeable in the demand for house coal, the severe 
weather of the last few days not having been sufficient to 
alter it. A fair tonnage is forwarded to the London 
market, but there is no more doing in other directions. 
Prices remain unchanged, the reduction of 1s. a ton made 
last month remaining in force. Best qualities are quoted 
at 10s. to 11s. per ton at the pits ; thin seam coal about 
1s. a ton less money. Hard coal for steam purposes is in 
very fair demand for the season. The tonnage for the 
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railway companies is steadily maintained, and prices 
remain at from 10s. per ton for best to 9s. per ton for 
Parkgate and other qualities. Nuts fully maintain their 
value ; for engine slacks there is a steady inquiry, and 
from 7s. to 8s. per ton are the quoted prices. Inferior 
+ ay and smudge continue to be taken fairly well at 
rom 4s, per ton upwards. There is less doing in the coke 
trade, prices averaging same as last week. 





NOTES FROM THE SOUTH-WEST. 
The Electric Light at Bristol.—The Bristol Town 
Council has adopted the report of Mr. Preece to which 


allusion was made in our last impression, and has decided | H.C 


to expend 66,000/. in lighting all the central streets of the 
city with electricity, the system to be extended if it is 
found to work satisfactorily. 


Bristol Water Works Company.—The revenue of this 
company from water rates for 1890 was 89,058/. 17s., 
being an increase of 3622/. 18s. 7d. over the previous 
year. The dividend for the year is to be at the rate of 
- ged cent., leaving 2905/. 19s. 8d. to be carried forward. 

e rainfall during the past year in the neighbourhood 
of Bristol was 9 in. less than the average of the previous 
twenty-five years, a deficiency of 23 per cent. Notwith- 
standing this, a constant supply of water to the whole 
of the company’s district was maintained. The directors 
succeeded in obtaining full protection in the Bristol 
Corporation Floods Prevention Act for the boiling well 
springs at Stapleton. This source of supply was utilised 
during 51 days in July and — Water is now being 
stored in a new reservoir at Barrow Gurney, which at 

resent contains about 140,000,000 gallons. The filter- 

2ds have been continuously in work since April. Con- 
siderable progress has been made with new engines for 
Chelvey. Land for the Yeo Valley reservoir has been 
acquired and the contract for its construction will be 
entered into almost immediately. The capital expended 
during the year was 69,960/. 10s. 10d. The length of 
service mains laid was about 8} miles, 


Union of Welsh Railways.—Three years since the Cam- 
brian Railways Company undertook the working of the 
Mid-Wales Railway. A year later the Welsh Railways 
Union Act was sed ; and now Mr. J. Conacher, of 
Oswestry, general manager of the Cambrian Railways, 


has, at the instance of Sir EK. es become manager | ¢ 


of the Neath and Brecon Railways. By this means com- 
munication will be secured with Swansea. Mr. G. Green, 
engineer of the Cambrian Railways, has also been ap- 

inted engineer of the Neathand Brecon. When a line 
bons Ellesmere to Wrexham has been completed, im- 
proved communication between Liverpool and Swansea 
will be practically secured. 


south Wales Coalowners’ Association. — The annual 
meeting of the South Wales and Monmouthshire Coal- 
owners’ Association was held at Cardiff on Tuesday. Mr. 
C. B. Holland was elected president in the room of Mr. 
J. Lewis, retiring in rotation. Returns were received 
showing that the aggregate quantity of coal raised by 
members of the association in 1890 was 21,200,000 tons, 
showing an increase of 225,000 tons upon the correspond- 
ing output for 1889. 


Cardif’.—Previous rates for steam coal have been well 
maintained, the best qualities making 14s. 6d. to 14s. 9d. 
yer ton, and dry coal 13s. 6d. to 13s. 9d. per ton. Patent 
uel has been in about average demand, the best descrip- 
tions making from 13s. 3d. to 13s. 6d. per ton. A steady 
business has been — in bituminous coal at previous 
rates. Coke has m inactive, foundry qualities have 
made 20s. 6d. to 21s. per ton., and furnace ditto 19s. to 
19s. 6d. per ton, free on board at Cardiff. 


South Wales Coal and Iron.—The shipments of coal from 
the four principal Welsh ports in February were: Cardiff 
—foreign, 814,814 tons ; coastwise, 93,467 tons ; Newport 
—foreign, 171,822 tons; coastwise, 81,975 tons ; Swansea 
—foreign, 84,497 tons; coastwise, 50,292 tons; Llanelly 
foreign, 11,640 tons; coastwise, 7955 tons. It will be 
seen that the aggregate coal shipments of the month 
were: Foreign, 1,082,813 tons; coastwise, 233,689 
tons. The shipments of iron and steel from the 
four ports were: Cardiff, 6205 tons ; Newport, 2398 tons ; 
Swansea, 787 tons; Llanelly, niJ; making an aggregate 
of 9390 tons. The shipments of coke from the four ports 
in February were: Cardiff, 7769 tons ; Newport, 5 tons ; 
Swansea, 1252 tons ; Llanelly, nil; —— an aggre ate 
of 9075 tons. The shipments of patent fuel from the four 

»orts were: Cardiff, 21,706 tons; Newport, 4606 tons; 
wansea, 32,025 tons; Llanelly, nid; making an aggre- 
ate of 53,337 tons. The aggregate shipments of coal 
rom the four principal ports in the first two months of 
this year were: ardiff, 1,853,776 tons; Newport, 
478,773 tons; Swansea, 274,480 tons; Llanelly, 32,401 
tons; total, 2,639,430 tons. The te shipments of 
iron and steel were: Cardiff, 15, tons; Newport, 
4519 tons; Swansea, 10424 tons; Llanelly, ni; total, 
21,4604 tons. The aggregate shipments of coke were: 
Cardiff, 13,752 tuns ; 7 104 tons; Swansea, 1722 
tons ; Lianelly, nil; total, 15,578 tons. The te 
shipments of patent fuel were: Cardiff, 40, tons ; 
Newport, 10,617 tons; Swansea, 56,024 tons; Llanelly, 
nil; total, 107,530 tons. 





MISCELLANEA. 

Ar the meeting af the Civil and Mechanical Engineers 
Society, held on Wednesday, March 18, at the West- 
minster Palace Hotel, Mr. Otto Frederici read a peper on 
** Electrical Appliances.” 

The receipts of the twenty-three principal railways 
in the United Kingdom, for the week ending March 8 


amounted, on 16,244} miles, to 1,277,438/., and for the 





corresponding period of 1890, on 16,159} miles, to 
1,225,066/., an increase of 854 miles, or 0.5 per cent., and 


an increase of 52,372I., or 4.2 per cent. 


A series of five public meetings, the first_of which is to 
be (paper over by the President of the United States, 
will be held at Washington on April 8, 9, and 10 next, to 
celebrate the beginning of the second century of the 
United States patent system. A number of leading men 
will deliver addresses on the occasion. As the seating 
capacity of the largest hall in Washington is small, admis- 
sion to the meetings will be by ticket only, which may be 
obtained from Mr. J. Elfreth Watkins, Secretary of the 
Executive Committee, 811, G-street, N.W., Washington, 


M. Le Chatelier, the well-known French engineer, 
advocates the practice of hardening cement briquettes in 
hot water. In this way the chemical reactions are accele- 
rated, and in the case of good cement the briquette is said 
to be as strong after two days’ hardening in hot water as 
after seven days’ in cold, or after seven days’ hardening 
in hot water the briquette gives the same results as after 
twenty-eight days’ in cold. This method is also of value 
in detecting the presence of free lime in the specimen, as 
in that case the briquette flies to pieces, from the expan- 
sion of the lime if the hardening takes place in warm 
water, 

We have received from the Consul-General for Italy a 
copy of the prospectus of the international section for 
engines and machinery for small industries of the Palermo 
National Exhibition. The Exhibition will be open from 
November 1, 1891, to May 31, 1892. The engines or other 
motors exhibited are not to exceed 5 horse-power effective, 
and must fulfil the conditions of perfect safety when 
introduced intosmall workshops or dwelling houses. They 
may be either worked by gas or oil, by hot comp 
air, by water, orfelectricity. Steam engines will be ex- 
cluded unless they offer great advantages in the matter 
of safety, economy, and simplicity. Prizes will be 
awarded to the motor considered by the jury to best 
fulfil the above requirements. The machinery exhibited 
must be of a type suitable for ——- industries ; motive 
power will be supplied at fixed tariffs by the Exhibition 
authorities. Custom dues will be remitted on all machi- 
nery intended for the Exhibition if the machines are re- 
a on the close of the Exhibition. Further parti- 

ars can be obtained from the Executive Committee of 
the Exhibition in Palermo. 


The series of experiments on electric traction carried 
out at Merryweather and Sons’ Tramway Works, Green- 
wich, on behalf of the Gordon Electric Car Syndicates, 
are stated to have given excellent prelimin results. 
The system employed makes use of closed conduits, the 
conductor supplying current to the car being constructed 
in sections each of about 100 yards in length, to which 
current is supplied from the main cable by means of an 
automatic contact opera’ by an electro-magnet as the 
car enters a section. The preliminary trials have been 
made in all sorts of weather, and with very severe tests, 
such as flooding the whole track, 70 yards in length, with 
water, and working in the snow and fog of last winter. 
The electromotive force is 250 volts and the current about 
30 amperes. The current taken in energising the magnets 
is}amptre. The special system ends at the magnetic 
contact, and any gearing or motor can be used. At pre- 
present an Immisch motor is employed with ordinary spur 
gearing. Itis expected that the system will shortly be 
applied to a complete tramway line, in order to verify, 
under ordinary conditions of street traction, the satisfac- 
tory results shown by the experiments. 


Mr. J. Bull, the inventor of Bull’s metal, has recently 
devised a method of refining copper by a Bessemer 
process, and though working on but a small scale has 
succeeded in obtaining very satisfactory results, as the 
following analyses show : 








Chili Bars. Unrefined. Refined. 
Copper ... 96.35 98.71 
Arsenic... 0.08 0.04 
Antimony 0.10 0.06 
Tin 0.22 0.02 
Tron 0.61 0.08 

eT ee 1.19 0.59 
Bismuth 0.05 0-07 
Sulphur ‘“ 0.61 0.02 
Oxygen and loss 0.71 0.41 

100.00 100.00 

Arsenical Copper. Unrefined. Refined. 
Arsenic... ss = 2.68 0.29 
Antimony... + 0.01 0.02 
Bismuth ee a“ 0.08 0.08 
lS ae gis se 0.02 0.02 
Nickel ... a 0.02 0.03 
Copper.. 97.19 99.56 

By difference ... 100.00 100.00 


Part of the second of these samples was poled as well 
as it could be done and alloyed with 40 per cent. of zinc. 
The resulting metal was worked under the hammer and 
drew out well. When tested the forged bar showed a 
tensile strength of 28.58 tons, with an elongation of 31 
per cent. on 4 in. 


A meeting of the Institute of Marine Engineers was 
held on Tuesday evening, the 10th inst., when a paper on 
** An Improved Water Cooler,” prepared by Mr. per 
(a member located at Bombay}, was read—in the absence 
of the author and designer of the cooler—by Mr. W. W. 
Wilson. The apparatus in question was described as fol- 


lows: A barrel sufficiently tight to hold water is ob- 
tained ; in it is pl a drum of sufficient strength to 
withstand atmospheric pressure on the outside. The 
inside of the drum is connected in any convenient way 
with the condenser by means of a pipe, another pipe of 
decreasing diameter is also connected to and coiled around 
the drum, the smallest diameter being connected to the 
atmosphere by means of an adjustable cock or valve. 
The space between the drum and the barrel inside is 
filled with water to a convenient level, and the water 
cooler is completely ready for action. The principle in- 
volved is the expansion of the air in its course through 
the increasing diameter of pipe, thence into the drum, 
which being connected to the condenser, is equivalent to 
expanding the air ultimately intoa vacuum. The next 
meeting will be held on Tuesday, 24th March, when it is 
hoped that Mr. Manuel will be able to attend and read a 
paper. Members were reminded to send in their voting 
pa rs in good time before the annual meeting on the 
rd of April. 





THE LONDON-PARIS TELEPHONE. 

Tux telephone cable across the Straits of Dover has now 
been laid and conversation may be carried on, the 
first conversation having taken place on Tuesday. The 
connecting cable, which is the joint ~~ of the two 
Governments, was designed by Mr. W. H. Preece, 
electrician-in-chief of the Post Office, and contains four 
separate conductors, two for each circuit. Each con- 
ductor isa strand of seven very pure copper wires, 
weighing 1601b. pernautical mile or knot, with a resistance 
of 7.478 to 7.632 ohms per knot at the testing temperature 
of 75 deg. Fahr. It is covered with three alternate layers 
of Chatterton’s compound and gutta-percha, weighing 
300 Ib. per knot. The total weight of each core is, there- 
fore, 460 Ib. to the knot. The insulating resistance from 
the wire to the water is not less than 500 megohms per knot 
after lying in water at a temperature of 75 deg. Fahr. for 
24 hours before the test, and after the conductor has been 
electrified for a minute. The capacity for induction 
between the wire and the water outside, which is so harm- 
ful in blurring the delicate ripples of the telephonic 
currents and thickening the speech, does not exceed 
0.3045 microfarads per knot. The cores are twisted spirally 
round each other in a strand, so as to change places like 
the land wires; and to silence the cross talk as much as 

ible the opposite wires form part of the same circuit. 

he stranded cores are served with tanned hemp, and on 

this cushion is laid a spiral sheathing of 16 galvanised 

iron wires, each 0.28 in. thick, with a breaking stress of 

3500 lb. Clark’s coating of mineral pitch and sand pro- 
tects the whole. 

The overland wire from London runs along the South- 
Eastern Railway toa point near Sidcup, and thence by 
road and rail through Swanley, Maidstone, and Ashford 
to the cable-house on the beach at St. Margaret’s Bay, 
between Dover and Deal. The wire is of copper, the best 
material for the purpose, and weighs 400 lb. to the mile. 
It is nearly pure, and has a resistance of about 2.25 ohms 
a mile at 60 deg. Fahr., the ‘standard temperature for 
testing. It is supported on creosoted wooden poles, 70 
yards apart, by means of double-shed porcelain insulators 
about 25 ft. above the ground. The going and returning 
wires of each circuit are twisted spirally round each other 
all the way, so as to exchange their places, and, by cancel- 
ling the induction, to prevent the overhearing of messages 
on other lines. The twist is made by attaching the wires 
to the insulators in a rotation, and the spiral is completed 
by each wire regaining its normal ition at every 280 
yards. The connection between the last pole on the chalk 
cliff at St. Margaret’s pd and the cable-hut on the beach 
is effected by lengths of the cable core inclosed in an iron 
pipe and buried in a trench down the face of the cliff. 

he whole line is 85 miles long, and its excellence is proved 
not only by the electrical tests, but by the wonderfully 
clear and loud speaking through it between Paris and 
the General Post Office. The French land line follows 
the direct route of the Chemin de Fer du Nord, through 
Montdidier and Calais to the cable-house at Sangatte, 
between Calais and Boulogne. It is similar in construction 
to the English line, except that only one circuit is run at 

resent, and the copper wire weighs about 600 lb. a mile. 

ts length is about 204 miles, and the speaking with the 
D’Arsonval apparatus employed in France is also 
excellent. 

The K. R. or product of the inductive capacity and 
copper resistance of the entire line from London to Paris 
is estimated at 5300. The*cable was manufactured by 
Messrs. Siemens Brothers, of Charlton. 





Bexaian Coat Exports.—The exports of coal from Bel- 
gium in January amounted to 358,829 tons, as com 
with 300,970 tons in January, 1890. In these totals the 
exports to France figured for 313,790 tons and 257,041 tons 
respectively, 





Tuk INSTITUTION OF Civit ENGINEERS—NEWCASTLE-ON- 
TyNE ASSOCIATION OF StuDENTS.— The first ordinary 
meeting of the above Association was held in the Durham 
College of Science on Wednesday, March 18, Mr. Charles 
A. Harrison wpe The council for the session 1891-2 
was elected. The secretary reported that a most successful 
excursion took place on Saturday, the 14th, to Wylam 
Bridge. Mr. Herbert Laws conducted the party, and at 
a point where the ee a eee Water 

m 8 main passes under the railway a paper was 
saul ter bles on lowering the main 3 ft. 8 in. ; the bridge 
was afterwards visited and the construction and method 
of erection fully described. This ae was again read 
at the meeting and was followed by Mr. W. G. Law’s 
paper ‘On the Railway Bridge over the Tyne at Wylam,” 





which was fully discussed. 
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THE CLARENCE BRIDGE AT CARDIFF. 
(Concluded from page 277.) 

WE now come to the method of egaetion the 
superstructure of the swing span upon the turntable, 
and this is effected by a series of distributing girders 
so arranged that the pressure is equally distributed on 
the turntable, irrespective of the deflection of the main 

irders. The general arrangement of these girders will 

e found in Figs. 5 and 6, on our 4 plate of 
January 30, and the details of same in Figs. 82 to 86 
on the two-page plate in the present issue. 

The main girders are supported, by means of the stools 
formed on the cross-girders, on four longitudinal dis- 
tributing box-girders of a fish-bellied outline, shown in 
Fig. 85, at points in the girder 3 ft. 8 in. from one end, and 
double that distance, or 7 ft. 4 in. from the other. The 
longer arm of this girder rests on a stool supported by the 
annular girder at a point immediately under the centre 
of the main girder and on the transverse centre line of 
the bridge. Theshorter arm restson the end of the 
hog-backed transverse distributing girder (Fig. 82) so 
placed that the loads resting on the extreme ends of 
this latter girder are transferred to two pointson the 
annular girder which, with the two corresponding 
points on the opposite side of the transverse axis of 
the bridge and the two points of attachment of the 
stools on the transverse axis, previously mentioned, 
divide the annular girder into six equal portions, and 
a little consideration will show that two-thirds of 
the weight transmitted by each of the four stools, or 
one-sixthof theentire weight,is thus transmitted toeach 
of the equidistant points on the annular girder. Fig. 84 
shows the relative position of the transverse distributing 
girder to the flooring system which necessitated the 
reduction of the depth of the longitudinal floor girders 
at this point, as previously described. 

The turntable (Figs. 87 and 88) is of the rim-bear- 
ing type, and consists of a live ring of cast-steel rollers 
working between cast-steel roller paths, the lower path 
being bolted to the granite coping of the pier and the 
upper one to the annular girder. The axes of the 
conical rollers are inclined upwards and terminate at 
the centre of the pivot at a point in the same hori- 
zontal plane as a radial line drawn along the upper 
surfaces of the rollers. This brings the upper roller 
path into the form of a flat parallel plate, which greatly 
facilitates the accurate laying down of the roller paths, 
as the following considerations will show. 

Unless the roller paths are made in the form of 
deep girders with faced joints, they are sure to 
“spring” when taken out of the lathe or planing 
machine, and the difficulty is to lay them down in 
position, in the exact form they assumed when bolted 
to the face plate of the lathe. Assume now that the 
pivot is fixed and the lower roller path laid down, 
approximately, in its right place ; one roller with its 
axle is bolted to the central revolving hub encircling 
the pivot, and adjusted by means of the nuts on either 
side, so thatits inner edge touches a fine circular groove 
cut in the roller path by a V-pointed tool. The roller 
is now slowly rotated and the path of its inner edge 
traced on the roller path; if this path coincides 
with the V groove produced in the lathe, the hori- 
zontal position of the roller path is correct; if not, 
the path can be moved until the desired result is 
obtained. The complete live ring of rollers is now 
laid down, the inner edge of each roller being 
made to touch the V groove, and it is evident from 
what has been stated that if the roller path is 
“true” vertically, as well as horizontally, and the 
rollers are of the exact size and shape, a straight- 
edge may be laid across the upper surfaces of the rollers 
and each roller will be in contact with the straight- 
edge ; by moving the straight-edge over the entire live 
ring, one roller at a time, the vertical position of the 
roller path can be ascertained, and the necessary 
adjustment made by means of the holding-down bolts 
and temporary folding wedges. It may, however, be 
imagined that should one of the rollers be slightly too 
large or too small, that it would upset the method of 
adjustment and render the observations useless, but 
this is only a temporary inconvenience, as the untrue 
roller, like a false witness in a law case, soon exposes 
his own error, by giving contradictory evidence to the 
rest ; and if itis merely a question of diameter, and 
not an error in the angle of the coning, it can be easily 
rectified by running the roller in or out upon its axle. 

The value of this mode of adjustment cannot be 
overstated, considering how much depends on the 
correct placing of the lower roller path and the 
difficulty of obtaining it, and the results in this case 
were such that although the path had been most care- 
fully levelled by means of straight-edge and spirit- 
level in the ordinary way, depressions of as much as 
Ys in. were detected in the manner above indicated ; 
and it was found that the path could be so adjusted that 
eventually the straight-edge could be applied to the 
—_ surfaces of the rollers, and that in any position 
of the live ring, and no greater error be found in the 
level of these surfaces than the thickness of a sheet of 
note paper, with the exception of one point in the 
roller path. This occurred over a joint in the path, 





and it was found that, probably owing to the joint 
having been screwed up more tightly at the final 
erection than when put together in the lathe, a high 
lace was formed in the path, which the holding-down 
lts were powerless to correct, seeing they were 
situated at some distance away from the joint. It will 
be noticed that the segments are bolted together by 
flanges under the path which serve as dowels for the 
better securing of the path to the pier, so that the 
only way of slackening the bolts would be by — 
up the live ring and roller path, and this would entai 
a serious delay. 

Here, again, the value of the arrangement mani- 
fested itself, for it soon became evident that it would 
be possible to postpone the grouting of the roller 
path until the same had received sufficient of its load 
to bring the path down to its normal position, and in 
the mean time the rollers immediately over the joint 
could be ‘‘ run out” on their axles until their upper 
surfaces were in the same horizontal plane as the 
remainder of the rollers, and the laying down of the 
upper roller path and the erection of the superstructure 
proceeded with, and all that would be necessary upon 
the completion of the work would be to rotate the 
span sufficiently to bring the correctly adjusted rollers 
over the high place in the roller path, thereby pressing 
it down to its normal position. The rollers previously 
‘run out” would now evidently be ‘‘ slack,” — 
that they would lie between two correctly adjuste 
portions of the roller paths, and a few turns of the 
adjusting nuts would bring them back to their proper 
place. The span could then be brought back to its 


Figs. 91 and 93 are plans of the underside of the 
flooring at ends of the swing span, showing the 
general details of the latching and locking gear. 

Fig. 89 is an outside elevation of one end, while 
Figs. 90 and 92 are sections showing the latching and 
locking arrangements respectively. 

Figs. 105 to 107 are enlarged details of the spring 
latch itself, and show clearly the method of working 
it ; a screw cut on the end of the longitudinal shaft, 
by means of a lever and sleeve rut, draws back the 
bolt and holds it there until released by an opposite 
movement of the screw. 

Enlarged details of the locking gear are given in 
Figs. 94 to 104, 

his consists essentially of a cast-iron rocker and a 
malleable cast-iron locking lever, the former hanging 
on the two outer eccentrics, and the latter resting on 
the central eccentric of the eccentric shaft, details of 
which are . aa in Figs. 103 and 104. The outer 
eccentrics have } in., and the inner one @ in. 
eccentricity ; consequently, assuming the gear to be 
in the position shown in the figures, half a turn of the 
eccentric shaft will raise the rocker 14 in. and lower 
the roller end of the locking lever a corresponding 
amount. The rocker and roller allow of the necessary 
aes movement of the span owing to expansion 
and contraction. 

The eccentric shafts carrying the rockers and locking 
levers are connected by spur gearing to transverse 
shafts, shown in Figs, 91 and 93, supported by hanger 
brackets from the flooring girders, details of which are 
given in Figs. 100 to 102. The transverse shafts are 





original position and the roller path grouted in t. 
After the cement had “set,” the temporary wedges 
were withdrawn so as to insure an even pressure on 
the roller path, by its taking its bearing at all points 
on an equally yielding bed. 

As before stated, the segments of the upper roller 
path are simply cast-steel plates planed on their 
radial joints and lower faces, and all that was neces- 
sary to insure their being in one plane was to see 
that they touched in every part the already levelled 
surfaces of therollers. This was readily done, after 
the rivetting together of the annular girder and the 
erection thereon of the heavy distributing girders, by 
means of folding steel wedges inserted at short 
intervals between the roller path and annular girder, 
as shown on the left-hand side of Fig. 87. 

The wedges in this case were not taken out, but 
the intervening spaces caulked with rust cement, com- 
posed of iron borings and sal-ammoniac, The rollers 
are kept in their relative positions by angle-iron 
frames, braced together between each roller by mal- 
leable cast-iron distance pieces. 

The upper and lower angles of the inner frame are 
bolted directly to the radial spokes, which form the 
axles for the rollers, while the extreme ends of the 
spokes are supported in small cast-iron blocks bolted 
between the angles of the outer frame. 

The annular girder, shown in section in Fig. 87, and 
part sectional plan Fig. 88, is of wrought iron, and 
as very little flange stress could be developed in this 
girder, owing to the frequency of the supports afforded 
by the rollers, it was considered that the most econo- 
mical distribution of material would be obtained by 
strengthening the web, immediately under each of the 
six points where it receives its load, and making the 
flanges of a uniform minimum section throughout its 
entire circumference. 

The web, starting at each loaded point (opposite the 
end of each radial tie), consists of three 4-in. plates as 
far as the first double angle-iron stiffener on each side, 
where it diminishes to two plates, while midway, and 
for a distance equal to one-fourth of the space between 
two consecutive radial arms, it consists of a single plate 
only. A cast-iron panelled casing inclosesthe turntable, 
which serves the double purpose of keeping out the 
water of extraordinary high tides, and forming a con- 
venient attachment for the cast-iron toothed rack by 
which the span is rotated. A wrought-iron band 
encircles the casing where the rack is attached, made 
in convenient lengths and bolted together through 
flanges forged on their ends. A cast-iron pilaster covers 
the joints in the bands as shown in the left-hand sec- 
tion (Fig. 87). 

Figs. 89 to 111 (pages 332 and 333) show general and 
enlarged details of the latching, locking and turning 
gear, the complete arrangement of which is shown 
in the small scale sectional elevation and plan (Figs. 
5 and 6). 

Two longitudinal shafts run one on each side of the 
centre line from end to end of the swing span ; one of 
these operates the spring bolt or ‘‘latch,” which 
arrests the horizontal movement of the span, and the 
other the ‘‘locking” gear,” which securely locks the 
ends of the span against any vertical movement. 
These shafts are worked by one of the two Y-shaped 
capstan bars used for turning the span, made to fit on 
the square end of the short vertical shaft, supported 
and covered by a cast-iron surface box, shown in 
Fig. 108, the motion of which is communicated to the 
longitudinal shaft by means of the pair of bevel wheels 
shown in the figure. 





cc ted by means of a worm and wormwheel to the 
longitudinal shaft previously referred to (Fig. 103). 

It will be noticed that the bedplate and also the 
bearing for the locking lever are designed to admit of 
their being adjusted vertically, the former by means 
of folding wedges, and the latter by its consisting of a 
screw working in the overhanging arm of a cast-iron 
pedestal bolted to the bedplate frame, a lock-nut 
securing it in any desired position. 

The necessity for this adjustment is to insure in 
practice the condition assumed in designing the struc- 
ture of there being no abutment reaction from the 
dead load as already stated, and the method of effect- 
ing this condition is as follows : The bedplate is lowered 
to its lowest position by withdrawing the wedges on 
which it rests, while the bearing for the locking lever 
is likewise raised; the bridge is then swung into 

sition with the rocker at its lowest and the lever at 
its highest point. The bedplate is then wedged up 
until it gets a fairly hard bearing on the rocker, but 
not so as to raise the end of the span to any appreciable 
extent; the screw bearing is then run down on to the 
roller of the locking lever, and it is evident that the 
stresses in the main girders have not in any way been 
interfered with, and are tle same as when the span 
is swinging clear of the abutments. Of course, this 
adjustment is a permanent one, made as soon as the 
span has received its complete load, and need not after- 
wards be interfered with. Should, however, the 
locking gear get out of order from any cause, the ends 
of the span could be freed, so as to allow of its being 
swung, by lowering the bedplates and lifting the 
bearing screws, 

Details of the turning gear are shown in Figs. 109 
tolll. On — sides of the annular girder and 
on the longitudinal centre line of the bridge are two 
pinions having 14 teeth gearing into an internally 
toothed rack of 320 teeth, 34 in. pitch, attached to the 
cast-iron casing surmounting the pier, as previously 
described. These pinions are carried on shafts sup- 
ported at their lower ends by brackets from the 
annular girder, and at their upper ends by brackets 
from the transverse distributing girders, and to the 
same shafts are attached spurwheels 44 in. in diameter, 
having 77 teeth. Pinions of 35 and 14 teeth res- 
pectively are shown gearing into these latter wheels, 
mg for a ‘‘fast” and ‘“‘slow” turning motion, 

ut as the bridge is intended to be turned by hand 

wer only (it seldom being required to open), and as 
it was found that it required four men to comfortably 
turn the bridge when in ‘‘slow” gear, the larger 
pinions were done away with; their presence, while 
running ‘‘idly,” only consuming some of the power 
that would otherwise be used in turning the bridge. 

The whole of the turning gear is constructed with 
involute teeth, which have this advantage over 
cycloidal or other forms, that they work equally well 
a —- their pitch lines do not exactly correspond, 
the only effect produced by the wheels being too 
deeply in gear or not deep enough, being that in the 
former case the ‘‘ clearance” between the teeth would 
be less, and in the latter case more than that allowed 
in the original ‘‘ setting out” of the teeth. The method 
of swinging the span is as follows: After closing the 
pikes and gates to arrest the road traffic, the four 
men employed repair to the centre of the span and lift 
up the hinged lids of the surface boxes ; two of them 
fix one of the wrought-iron keys or capstan bars on 
to the spindle working the spring latch and with a few 
turns of the key draw back the latch, at the same time 
the other two men with the second key ‘‘ unlock ” 
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the ends of the span, which is now free to ‘‘ swing.” The 
keys are transferred to the ‘‘ turning” spindles, and in 
five minntes the span is open for the passage of vessels; 
before closing the span the lever which holds back the 
spring latch is released, and this leaves the latch free 
to enter the slot provided for it so soon as it comes 
opposite the same. The end of the latch is hemi- 
spherical and the slot which receives it semicircular, 
so that should the speed when passing be too great 
the latch will be forced back on the spring and so 
allow the span to travel past its proper position, when 
it may be slowly returned to its place. 

The perspective views give a good idea of the 
general ap arance of the bridge, and while anything 
that would savour of ‘‘ constructing decoration” has 
been studiously avoided in the design, an attempt has 
been made to ‘‘ decorate the construction” in a simple 
and inexpensive manner by adopting such forms for the 
several parts as would be pleasing to the eye, and 
introducing suitable ornament where the same would 
be consistent with, and appropriate to, the members to 
which it was applied. 1e top of the portal bracing is 
surmounted with a moulded coping with returned 
ends, in which, at the extreme a of the bridge only, 
cast-iron name plates are inserted, while at the other 
ends of the fixed spans and those of the swing span the 
coping runs continuously from end to end. The 
corner brackets in the portal bracing are more massive 
than the ordinary ones and have bold projecting bosses 
of cast iron at the intersection of their main lattice bars. 
Special attention has been given to the parapets, as 
these of necessity are a conspicuous feature in a bridge; 
their construction has been already described and they 
are very effective. Ornamental cast-iron lamp pillars 
are fixed at the feet of the raking booms of the main 
girders. It was originally intended to fix these pillars 
on pilasters formed in the parapets, but this position 
was abandoned in favour of the former one, so as to 
avoid throwing the shadows of the main girders across 
the roadway. 

' The masonry piers and abutments and the timber 
dolphins were executed by Messrs. Logan and Heming- 
way; Messrs. A. Handyside and Co., of Derby, manu- 
factured and erected the superstructure, the erection 
being superintended by Mr. William Stuart. Great 
credit is due to the contractors and their respective 
staffs for the excellent quality of the workmanship, by 
which they have fully sustained their high reputation 
for such work. Subjoined are tabulated statements of 
weight, cost, stipulated and actual tests of material, 
&e., which will doubtless be of interest to our readers, 


Details of Weights of Steel and Iron in Superstructure 
and Caissons. 





In One Fixed End Span. tons cwt, 
Main girders me os “a ie Sa 56 17 
Overhead bracing .. as ‘a 7 és 7 17 
Flooring ae +e ke my AP o. 6 16 
Parapets .. oe ee ve ee oo ll 8 
Expansion rollers, bedplates, &c. oe oe 5 0 
182 18 

In Centre Swing Span. 
Main girders . oe es bs os 82 8 
Overhead bracing .. ‘° os as os 16 6 
Flooring... fe ie Ss x -. 144 18 
Parapets . oe oe ‘ ve ee 16 7 
Turning and locking gear, &c. .. as - 9 2 
Turntable and distributing girders .. + 80 8 
349 9 
Summary of Weights. 

tons cwt. 
In two side spans .. = - an +. 365 16 
»» centre span oe oe o* os -. 849 9 
»» caissons .. oe oe «s ss ce. 65 0 
Total weight a -. 780 5 


Net Cost of Bridge, exclusive of Parliamentary, Law, and 
other Incidental Expenses. 
Steel and ironwork in superstructure and & 








caissons.. ee 2° + is -. 18,694 
Turning, locking, and latching machinery 2 428 
Ornamental lamp pillars, lanterns, &. .. oe 140 
Turnpikes and gates .. re be o4 > 40 
Masonry, &c., in piers and abutments and timber 

dolphins oe os ss oe oe 10,988 
Paving carriage-way (creosoted wood-block) 820 
Footpath paving (adamantine concrete) .. ee 160 

Total cost oe rs -. 26,270 
Specified Tests of Iron and Steel. 
Tee Re , 
-2 |$2) 8% 
, = 2 | es 
Description of Material. Sh 28 ts) 
pea | 52/252 
5 o*| a~ 
Steel. 
In plates either with or across grain, or 
in bars, channels, &. .. - -./27to8l) 35 20 
In chord links and eyebars $0 ,, 83) .. 20 
»» pins and expansion rollers a. 23 (23 in 6 in. 
» rods for rivets .. os os ../25 to 28} 50 25 
Wrought Tron. 
In round, square, and flat bars under 
6 in. wide, including rivet iron - 24 20 15 
In T, L. E, and flat bars 6 in. wide and 
upwards .. 2» oe oe . 22 15 12 
In plates (with grain) .. a “a 21 10 8 
» (across grain) .. be --| 18 5 4 














Results of Tests of Steel made by the Stecl Company of 
Scotland, 








Breaking Strain Extension pe 

— in Tons per Square; ““*“© Be 
ach. Cent. 
In chord links Ps as 29.3 22.0 
29.8 21.0 
29.7 22.0 
30.2 24.5 
30.2 220 
80.2 21.5 
30.3 30.5 

from head 

In eyebars4x} .. 7‘ 81.2 23 0 
4xgCti«s‘“aey ° 32.7 25.0 
83.7 22.0 
4x0. as e. 32.5 23.5 
BMA. «s a 80.9 240 
Seas is we 305 26.0 
In channels 12x38 .. os 291 185 
31.0 22.5 
29.7 21.5 
In L’s 64 x4.. es ee 29.1 21.0 
6x4.. a ee 28.4 22.5 











Result of Tests of Steel for Pins and Expansion Rollers 
made by S. Brown and Co. 


Breaking 








Weight in | Reduction | Extension 
Tons per | per Cent. | per Cent. 
‘Square Inch. 
In pins 4} in. in diameter 34.4 36.0 27.0 
Zo» 34 35.0 r = 26.0 








Results of Tests of Steel made by the Staffordshire Steel 
and Ingot Iron Company. 





In L’s 5 x4 x} 


30.6 54.0 23.0 

30.3 47.0 22.5 

29.8 49.0 25.5 

34x 84x 4 29.5 54.0 24.5 

30.6 54.0 25.0 

29.2 500 23.0 

In bars 4x}.. 30.6 53.0 27.5 
9x}... 29.0 56.0 | 25.0 

9x 30.1 62.8 | 20.0 

6 “| 30.0 54.0 | 240 

6x | 29.6 51.0 | 27.0 

O88: 8 os se] OB 51.0 | 27.0 

In plates... - wot 29.3 53 0 24.0 
| 30.7 52.0 | 22.5 

29.3 53.0 | 240 

| 27.8 48.0 | 21.5 

2.5 | 540 | 21.0 

| 28.6 | 53.0 | 25.0 

} 30.0 | 51.8 23.0 

| 30.6 55.0 25.0 

Inchannels 73 x 2}x< ,', | 30.0 53 0 28.0 
10x3 x4 28.7 63.0 26.0 

283 69.0 | 26.5 

299.65 | 57.0 | 25.0 

29.0 | 6550 | 29.0 

8x83x§ oo] SOR 45.0 | 21.0 


Results of Tests of Full Size Steel Eyebars made by the 
Union Bridge Company, New York. 














Extension 
per Cent. in 
20 Ft. 


Elastic Breaking Reduction 
Limit per | Strain per | of Area. 
Square Inch./SquareInch. Per Cent. 


Section. 








4x4 15.96 30.35 | 608 | 146 

4x1 15.79 22.02 | 485 | 126 

5x1 16.02 28.21 | 50.4 16.3 

4x1 17.06 30.65 | 49.3 11.7 

4x} 15.59 30.00 | 48.9 14.37 
| 





Results of Test of Model Steel Link (4 Full Size) made by 

D. Kirkaldy and Sons, London. 
: — 

Elastic Breaking | Reduction 

Limit per | Strain per | of Area 

Square Inch/Square Inch| per Cent. 

| 


5.05 x .34 18.8 29.9 | 40.6 5.10 


Extention per 


Section. Cent. in 50In. 














Results of Tests of Iron made by Messrs. Andrew 
Handyside and Co. 


1 


| 











| | Breaking , Extension in 
In Plates. | Section. | Weight per eon 10 In. per 
| Square Inch giana Cent. 

Plate 1.9 7 | 22.97 8.75 4.5 
1.9x 23.30 8.82 4.7 
LI. | 8x8x9 24.04 21.15 15.9 
| 8x3x3 23.97 20.35 18 6 
TI. | 6x38x3 23.88 18.15 11.6 
| 24.49 17.06 12.8 











INDUSTRIAL NOTES. 

THE utter collapse of the Cardiff strike has changed 
the entire position of affairs connected with the ship- 
ping trades, in so far as the Seamen and Firemen’s 

nion is concerned, and also, though in a less obvious 
manner, the position of the Dockers’ Union, and those 
recently federated with it, as a controlling force in 
labour disputes. The collapse was not a surprise to 
the more experienced of the labour unions, but it was 
scarcely expected to be so sudden and complete as 
events have proved it to be. The union men seem to 
have made a rush for the ‘‘ federation ticket,” which 





was thought to be the one object of the strike to 
destroy. ‘The contest was one of supremacy from first 
to last ; the union men fought to enforce the union 
ticket, the employers to enforce the federation ticket, 
the latter having won. In both cases the associations 
sought to interfere with the right of belonging to, 
or not belonging to, a parcicular association. In such 
a contest very little need be said, or can be said about 
abstract rights, or impartial justice, except this, that 
those who provoked the controversy must bear the 
blame, and in this instance the blow recoiled upon 
those who initiated the contest. It is possible, how- 
ever, that good will come out of evil. There is a re- 
newed disposition to invite the good services of boards 
of conciliation and arbitration for the settlement of 
trade disputes. When an attempt was made to 
institute such a board at Cardiff some months ago, the 
Trades Council of that town and port rejected the 
proposal. After a severe defeat they begin to think 
that perhaps a board of conciliation might be useful 
in preventing disputes, or settling a strike when it has 
taken place. 

At the adjourned conference of trade union dele- 
— from the various unions in South Wales and 

fonmouth, which was held with closed doors, and 

which lasted over six hours, the following resolution 
was carried unanimously : ‘‘ That this meeting is of 
opinion that the preference clause in the federation 
ticket having been withdrawn, renders it unnecessary 
to further contest the issuing of these tickets, pro- 
viding the members of the Sailors and Firemen’s 
Union are not called upon to pay for the same, and is 
of opinion that the Sailors and Firemen’s executive 
should authorise their members to return to work 
forthwith, providing the shipowners are prepared at 
once to submit the points in dispute to a board of 
arbitrators to be composed of an equal number of 
employers and workmen’s representatives, the arbi- 
trators to be mutually agreed upon by the officials of 
the Shipping Federation and the Sailors and Firemen’s 
Union.” It is strange how men will sometimes delude 
themselves by the use of phrases. Before the above 
resolution was actually passed, the provisoes were dis- 
regarded and thrown to the winds by the members of 
the union, many of them being apparently afraid that 
they would not be soon enough to secure a federation 
ticket, so anxious were they for the vacancies which 
were still unfilled. 

The effect of the collapse of the Cardiff strike was 
soon seen in connection with the dispute at Aberdeen, 
in the attitude of the seamen and firemen, and others 
of the shipping trades who sympathised with them. 
So utterly were the men routed and disorganised that 
they expressed a desire to accept the federation ticket, 
— entirely disregarding the professed object of the 
strike. 

At West Hartlepool the same feeling was evinced, 
Many non-union men also registered themselves for 
employment at the offices of the federation as soon 
as the block was removed, showing that they had 
withheld through fear. 

The Liverpool tugmen, after a twelve weeks’ strike, 
have agreed to the terms of the employers, having 
signed a six months’ agreement under the regulations 
of the Board of Trade, agreeing to the employers’ 
terms to allow a week’s wages to be retained as a 
guarantee of good behaviour. The men found that a 
large number of places had been filled up, but they 
will be taken on again as vacancies occur. 

At the London Docks work goes on more quietly than 


_| it has done for some time. The men who struck out of 


sympathy with the sailors and firemen have resumed 
work, The block has now been authoritatively with- 
drawn from ships and firms, the men being even per- 
mitted to accept the federation ticket. There is nowa 
threat to withdraw the payment for meal times at some 
of the London wharves. 





The monthly report of the Amalgamated Society of 
Engineers for March states that the number of 
members has now reached 68,510, being an increase 
over last mouth of 449 members. The branch reports 
(and the council expresses its thanks that not a single 
branch report is missing) show that the state of trade 
continues to be good all round, the total number of un- 
employed being fewer by 87 than in the previous 
month, notwithstanding the large increase in members. 
The total out of work last month was 1306, this month 
1219, or less then 2 per cent. of the total. The decrease 
of members on the sick list is even more remarkable, 
the total being fewer by 825 than in the previous 
month. There was also a decrease on the superannua- 
tion fund of 38. All these facts point to a satisfactory 
condition of trade. The disputes in connection with 
the shipping trades at Aberdeen, Cardiff, London, 
Middlesbrough, and Newport have affected the engi- 
neers, or the condition of employment would have been 
even better than it is. Forecasting the prospects of 
trade the report states that there are indications of 
coming trouble, as regards reductions in wages, and 
the closing of works with that object. The members 
are cautioned not to throw up their jobs without good 
grounds of complaint, and to be on the alert to obtain 
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jobs for unemployed members. The council have de- 
cided to take a vote of the whole society upon the 
eight hours, and whether it shall be obtained by legal 
enactment, with penalties attached for a violation of 
the Act, or by voluntary efforts. The voting papers 
have been sent out for this purpose, and all members 
are ye to vote upon the question. The result of 
that plebiscite will be awaited with interest. 


The monthly report of the Boilermakers and Iron 
Shipbuilders for March speaks favourably of the state 
of trade in most of the shipbuilding centres. If orders 
for new work are not very numerous, great activity 
prevails in ship repairing. To some extent this has 
arisen from storms and collisions during the last three 
months, but in numerous cases shipowners are taking 
advantage of the lull in the demand for tonnage to 
overhaul their vessels, and to do the necessary 
repairs; and in some cases alsd, where the hulls 
are good, they are substituting improved machinery 
and boilers for all the old types. There is also, 
the report says, ‘‘ plenty of work in the different 
marine and locomotive boiler shops, and also in the 
bridge yards.” The result is seen in the decrease of 
unemployed, these being fewer by 502 than during the 
previous month. The total on donation benefit was 
only 774, as against 1116 last month, and there were 
fewer signing the vacant book seeking new situations 
by 71. There was also a decrease of 86 on sick benefit, 
but an increase of 11 on superannuation allowance. 
The members are entreated to be sober and industrious, 
and not to lose time and spend their earnings in the 
public house ; these are furthermore urged to keep 
within benefit in case of sickness, loss of employment, 
accident, or death. The district reports also contain 
much useful and sensible advice. The committee of 
the Liverpool and Birkenhead district condemn 
severely the drunkenness, bad conduct, and offensive 
language to foremen, and have punished by fines 
several members. The South Wales district com- 
mittee consider that the Cardiff strike was due to 
grave errors of judgment, and that the leaders com- 
mitted a big blunder in policy to attain their ends. 
The London Committee complain of the rivetters 
losing time at Messrs. Rennie’s. In some district the 
members have suffered from lack of material, resulting 
from the strikes at Glasgow, Cardiff, and other places, 
by the railway men, sailors and firemen, dockers, and 
others, which strikes have dislocated trade in the 
localities. 





The March report of the Associated Iron Moulders 
states that there isa great improvement in the condition 
of trade, the number of unemployed, instead of in- 
creasing at a rapid rate, as shown in the last report, 
having decreased by 70 members, while those out 
of work, but not on the funds, have also decreased. 
The expenditure still stands much below the income, 
so that the balance is increasing even during the 
bitter weather, and in spite of the recent great rail- 
way strike in Scotland. The society gave a further 
300/. grant to the blast furnacemen, making a total of 
500/. to this one strike. The society also granted 
1000/. to the railway men, 700/. of which was paid 
over, the balance was retained owing to the collapse of 
the strike. The society has invested a further sum of 
4000/, in fermanent securities, in order to be safe in 
case of depression in trade, in so far as the provident 
benefits of the society are concerned. Votes are now 
being taken for grants to the Parliamentary Committee 
of the Trades Vien Congress, and also for an in- 
creased grant to the Glasgow Trades Council. 





The monthly report of the Associated Blacksmiths 
for March also reports a decrease of members out of 
work by 68 and an increase of members by 30. 
The society has just voted in favour of a proposi- 
tion that the executive may, in case of need, grant 
a sum of 1000/. in the event of some acute dispute. 
The majority in favour was a substantial one. 
This union also gave a grant to the blast furnacemen 
on strike in Scotland. At Barrow the smiths have 
solicited that a minimum rate of 34s. per week be 
the recognised wages ; the Barrow Shipbuilding Com- 
pany agreed to give this wage to all competent men. 
A suggestion to institute a ‘‘grand committee” of 
engineers, smiths, &c., at Barrow to deal with over- 
time was not entertained by the council. The council 
furthermore state that they will have nothing to do 
with any grand or other committee on the basis of 
representation submitted in the circular. 





The condition of the engineering trades throughout 
Lancashire is still, generally speaking, of a satisfactory 
character. Most of the leading firms are well employed 
upon orders in hand, but the slackening off as regards 
new orders, and even inquiries, is said to be more 
decided, lower prices being quoted to tempt new work, 
and the orders secured are not so heavy as heretofore. 
In spite of these drawbacks the men are busy at full 
time, and overtime is still resorted to in many firms, 

The movement for 53 hours per week among the 
engineering trades of the Manchester district, which 





takes a pretty wide sweep, including Oldham in its 
circle, but not Bolton or Wigan, is likely to be success- 
ful without any resort to any strike on a large scale. 
The demand of the men is only for a reduction of one 
hour per week, half an hour on Monday mornings, 
commencing work at 9 o’clock instead of 8.30, and half 
an hour on Fridays, leaving work at 5.30 instead of 
6 p.m. Messrs, Mather and Platt, of the Salford Iron 
Works, have agreed to the proposed reduction, and it 
is likely that other firms will follow suit. 


In the Sheffield and Rotherham district there is 
some lessening of activity in the heavier trades, much 
of which is said to be due to the cost of fuel ; this, 
however, is not likely, apparently, to be very con- 
siderably reduced, certainly not at an early date. 
There is also an outcry against high wages in some 
quarters, but no direct step is taken as yet to effect 
any reduction. In the manufacturing departments for 
railway material the men are well employed, though 
itis stated that few new orders of any consequence are 
booked. The local trades, though not quite so active 
as they have been, have not slackened off to any 
large extent, but the export trade has fallen off. 





In the Cleveland district matters have quieted 
down, in so far as disputes, or threatened disputes, are 
concerned. The shipyards are busy, all the men being 
well employed, but it is said that the outlook is not 
quite so encouraging. The finished iron trade is busy, 
but the old contracts are being worked off, with no 
large orders on hand to take their place. The demand 
for steel plates has increased, but the rail trade is 
said to be flat. There is, however, no indication of any 
serious slackening off generally. 


In the North Staffordshire district the men are again 
complaining of the reductions made in puddlers’ wages, 
and inthe wages of mill hands and tonnage men some 
time ago, it being urged that it was the result of want 
of combination. It will be remembered that the re- 
duction was effected because of the disparity of rates 
in the North, and the decrease of prices in the Mid- 
lands, and was 1 oes to by the representatives at the 
Midland Wages Board. It would appear that another 
agitation against the Board is being planned, but the 
men generally seem to be averse to any direct action 
which may lead to a conflict, and possibly to a further 
reduction in the presont condition of the iron trade. 


The Miners’ Federation of Great Britain sent out 
a circular letter to members of Parliament as fol- 
lows: ‘‘ Dear Sir,—I am instructed to request you to 
be in your place in the House of Commons on March 
18, when it is expected the ‘ Mines Eight-Hours Bill’ 
will be discussed and read a second time. Will you 
kindly inform me whether you intend to vote for the 
Bill or against it? Waiting your reply, T am yours 
truly, Thos. Ashton, secretary.” The latter part of 
this letter gave some umbrage to members, very few 
of whom have replied to the circular letter. The 
Bill is generally regarded with disfavour, even those 
representing mining constituencies being averse gene- 
rally to its provisions, 

The amendments on the notice paper of the House 
of Commons to the Bill are three—by Sir F. Milner, 
Mr. Joseph Chamberlain, and Mr. Burt, the amend- 
ment of the latter being the most outspoken and direct. 
That of Mr. Chamberlain is only playing with the 
question; it asserts no principle, but simply defers 
a decision upon the provisions of the measure. - Mr. 
Burt is strongly censured by some of the miners for 
his attitude on the question, but he certainly is the 
friend of the miner. The misfortune in this case is 
that so many members and candidates will simply 
shield themselves behind Mr. Burt, instead of speak- 
ing out their own minds upon the question. 

* many of the mining districts there has been an 
unusual activity on the eight hours’question. Represen- 
tatives of the miners came up to the House in great 
force for the purpose of aig and every vote given 
for and against the Bill is to tell at the next election. 
All other considerations are to be set aside, the test 
being the Eight Hours Bill. This is the determination 
and the threat, but when the election comes men 
will remember that they are citizens, and that legis- 
lators have duties to perform other than those which 
pertain to one section of the electorate only. 





The Durham Coalowners’ Committee have come tw a 
series of sensible conclusions with respect to the dis- 

ute at Lord Londonderry’s collieries at Silksworth, 
Son Seaham, and Rainton, the last and most impor- 
tant being that freedom of action should be ‘left to 
the deputies either to join the Durham Miners’ Asso- 
ciation or abstain as they think proper. Itis hoped that 
a modus vivendi will thus be found for settling the dis- 
pute. The term of notice for further evictions expired at 
the commencement of this week. In consequence of an 
application for appeal, the evictions are now postponed, 
The total number of men and boys affected by the dis- 
pute reached 20,000, when the notices of the other three 


collieries had expired. The position had thus become 
very serious, because the more men were on strike the 
heavier the pull on the funds. The support given had 
reached to about 19s. per week per member on strike, 
but this amount pe not be continued for 20,000 

rsons. A further strike at the Houghton Colliery 
ed to the men being summoned for leaving without 
notice; the men were ordered to pay 5s, each and costs. 
At the Hepburn Colliery a similar case occurred, but 
the matter was settled by the men agreeing to pay a 
lump sum to the Newcastle infirmary. 

The question of the hours of labour of boys in the 
Northumberland colliery districts was again deferred 
after a long conference with the coalowners and the 
miners’ representatives. 

At the Rother Vale collieries, Treeton, Yorkshire, 
the joint committee had under discussion for six hours 
a price list, or lists, at the conclusion of which a list 
was recommended for adoption. At some other 
collieries in Yorkshire similar disputes are pending, 
at some of which difficulties are apprehended. 

The Scottish miners are warmly in favour of the 
Eight Hours Bill, and sent deputations to London to 
press members to vote for it. Circulars were also sent 
to Scottish members, asking them to be in their places 
to support the measure. The miners of Scotland 
seem to have more faith in things being done for them 
than in doing the things asked for themselves. 





THE PROGRESS OF THE ART OF MINING. 
Introductory Lecture to the Mining Students of the 
Royal College of Science.* 

(Concluded from page 262.) 

In an interesting report upon the Exhibition held in 
Berlin in 1889 of appliances for the prevention of accidents, 
‘M. Paul Habets gives a careful summary of the progress 
realised in Belgium, France, Great Britain, and Prussia.t 
He divides his results into periods of ten years. 

Death-Rate from — per 1000 Persons Employed. 


Period. France. Great Prussia. 


gium. Britain. 
1851 to 1860 2.97 3.40* 4.07 4.91+ 
1861 ,, 1870 2.60 2.96 3.32 6.33 
1871 ,, 1880 2.45 2.21 2.35 4.90 
1880 ,, 1888 2.13 1.57 1.94 2.96 
* 1853 to 1860. + 1852 to 1860. 


These figures show a steady diminution in the number 
of accidents excepting in Germany, for in the decade 1861 
to 1870 the mortality was terrible. 

Mortality from accidents is not the only point requir- 
ing the earnest attention of the mine manager and the 
community at large; sickness due to the nature of the 
miner’s occupation has to be studied, and as far as pos- 
sible prevented. The subject is a difficult one; but we 
may congratulate ourselves that a mass of information is 
now being accumulated year after year, which, with 
patient unravelling, enables a very accurate comparison 
to be made between the healthiness of underground work 
and that of other trades. Dr. Ogle, in an oft-quoted 
report, shows that coal mining is a calling that brings 
little sickness in its train. He says, ‘‘ Again, if in eac 
case we exclude accidents, it will * found that the mor- 
tality of the coal miners only slightly exceeds that of the 
most healthy class of men in our table, viz., the agricul- 
turists, that is to say, the farmers, the agricultural 
labourers, and the gardeners.” 

With the Cornish miner the case is very different, for 

uoting again from the same report, ‘‘ the mortality of the 
Corals miners is more than double that of Cornish males 
in the egate.” Out of 100 different occupations named 
by Dr. Ogle the Cornish miner stands last on the list but 
four in regard to the healthiness of his calling. The 
figures refer to the years 1880, 1881, 1882. The inhalation 
of stone dust appears to be one cause of this state of 
things, and though machine drills worked by compressed 
air have the advantage of supplying better ventilation, 
they have the drawback of producing far more dust in a 

iven time, as any one dressed in dark clothes may see if 
f stands for a few minutes by the side of a machine with 
which holes are being bored dry. The high mortality of 
the underground workers of Cornwall is a sad blot upon 
British mining; but it is possible that the calculation 
of the vital statistics after the next Census will show 
that an improvement is going on, owing to the lessened 
amount of ladder climbing and a general amelioration 
in the atmosphere in which the men have to work. 

No matter what new improvements are introduced, 
some accidents will occur, and the loss or long disable- 
ment of the bread winner must a not only sorrow, 
but often also dire poverty to his family if he has not in 
some way insured himself. The British miner has dealt 
with this problem without waiting for Government aid. 
In 1862 the first of the permanent relief societies was 
founded for Northumberland and Durham, and since that 
time seven similar societies have been established in other 
colliery districts. There is also a Central Association for 


* Delivered at the ar College of Science, London, 
January 19, 1891, b . Le Neve Foster, Professor of 
Mining and one of Her Majesty’s Inspectors of Mines. 
+‘* Les Accidents dansles Mineset )’Exposition Générale 
Allemande pour la Protection contre les Accidents (Berlin, 
1889).” Par Paul Habets. Revue Universelle des Mines, 
3e série, t. ix. et xi., 34° année, 1890. 
tSupplement to the forty-fifth annual re 
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promoting the establishment of relief societies and for 
generally keeping a watch over their welfare. The total 
number of persons now insured in these societies is 238,892, 
and the amount of good which has accrued from these 
provident institutions is incalculable. The last moments 
of many a miner have been soothed by the thought that 
his wife and family would not be dependent upon cold 
charity or the Poor Law, and those left behind to fight 
the battle of life have been able to hold up their heads as 
pensioners, without the slur of pauperism ever resting 
upon them. ; 

In Germany the Gordian knot of a great social problem 
has been cut by bold legislation, securing to all workmen 
relief during sickness, and a pension in old age. The 
result of this gigantic experiment will be watched by all 
with the greatest interest. 

have already mentioned the fact that the last forty 
years have witnessed the birth of numerous societies 
which have as their main object the discussion of pro- 
blems relating to mine engineering: (1) The North of 
England Institute of Mining and Mechanical Engineers, 
which has issued thirty-seven volumes of transactions 
since its foundation in 1852, full of papers of much pro- 
fessional value. The other societies are : (2) The Minin 
Institute of Scotland ; (3) The Chesterfield and Midlan 
Counties Institution of Engineers ; (4) The Midland In- 
stitute of Mining, Civil, and Mechanical Engineers ; 
5) The North Staffordshire Institute of Mining and 
echanical Engineers ; (6) The South Staffordshire and 
East Worcestershire Institute of Mining and Mechanical 
Engineers ; (7) The South Wales Institution of Engi- 
neers ; (8) The Mining Association and Institute of Corn- 
wall; (9) The British Society of Mining Students. Nos. 
1, 3, 4, and 6 have been united to a certain extent, and 
form the ‘‘ Federated Institution of Mining Engineers. 

In the United States we have the American Institute of 
Mining Engineers, the records of whose meetings are as 
much valued on this side of the Atlantic as in America. 

Germany has its general meeting of mining men once 
every three years, and the fourth assembly was held at 
Halle in September, 1889, when 502 persons were present, 
including 85 ladies. The handbooks relating to the in- 
dustries of the district were very complete, and the good 
example set in this way deserves to be imitated by those 
who have charge of similar meetings in this or any other 
country. 

The year 1889 was also marked by an International 
Mining Congress in Paris, which was well attended. It 
gave engineers an opportunity of hearing valuable dis- 
cussions and of making or continuing pleasant and useful 
friendships. 

I must also say a word about our first International 
Mining Exhibition at the Crystal Palace last year. Though 
not so complete as one could have wished, it afforded a 
store of information to the visitor, especially in the case 
of our Australian colonies. As a proof of careful and 
economical management, it is pleasant to remark that the 
guarantors have already been repaid the sums they had 
advanced when the Exhibition was started. 

It is time to have done with the past. I have said 
——— to show that the period which has elapsed since 
our School was founded has been marked by great activity 
on all sides. The output of all important minerals has 
increased rapidly, new deposits have been discovered, 
and the miner, who is the real pioneer of civilisation, has 
been the cause of thriving settlements being founded in 
almost untrodden lands, of throwing open fresh outlets 
for trade and commerce, and of preparing homes for our 
surplus population in sunnier climes. In addition to this 
we must look at our own mines ; notwithstanding all the 
saving of labour effected by machinery in every depart- 
ment of mining, our mining population has been doubled; 
work was found for more than 600,000 persons in 1889 
instead of 300,000 in 1854, and they have con better pro- 
tected from the dangers inherent to their occupation. To 
state the case briefly, coal mining is more than twice as 
safe as it was forty years ago. Unfortunately no statistics 
exist for saying whether or no the progress in ore mining 
in this country has been equally great. 

Furthermore, the miner is better paid, better housed 
and better educated, and the possessor of greater social 
comforts ; he can protect his interests by powerful trades 
unions, and he is represented in Parliament by men who 
know from practical experience what are his necessities, 

I fear that for you, as students, I have been dwelling too 
much upon the past, whilst you are thinking of the future. 
You will be wondering what there is left for you to dis- 
cover or to improve. It is unwise to prophesy; but a 
little speculation is allowable on this occasion. Though 
the period under consideration has been a brilliant one, 
it would be contrary to.experience to suppose that mineral 
discoveries are going to cease simply because we have 
reached the last decade of the nineteenth century. Even 
at our own door, so to say, coal is being found, and ac- 
cording to the latest information oneseam struck at Dover 
is 3 ft. Gin. thick, and the boring :s still being deepened in 
search of other seams. Is it likely that we know all the 
wealth existing in our colonies ? The great fountains of 
wealth in South Africa—I refer to the diamond mines— 
are nearly all included in a little circle of only three 
miles in diameter; the rich Mount Morgan Mine in 
Queensland is as insignificant in area as it 1s remarkable 
for its wealth. The ‘‘Dark Continent” has yet to be 
opened up, for at present there are mere scratchings 
except at Kimberley and a few other places. Passing to 
another continent, the Frene-iberinn Mallen is sure to 
lead to an increase of mining in Asia, of which it may be 
hoped that England will have a share. Where English 
capital is subscribed, English engineers are sure to be 
wanted. 

I am making these remarks on the supposition that the 
same ores and minerals will continue to be required by the 
metallurgist ; but this is not necessarily the case. New 





discoveries in the art of extracting useful substances from 
the products of the earth, or new inventions in the manu- 
facture of a may increase the value of minerals that 
now are of little service to us, or may give importance to 
what we at present regard as refuse, 

Instances of this kind of very recent date at once sug- 
gest themselves. The Thomas-Gilchrist process now 
enables excellent steel to be made from inferior pig, which 
in former days contained too much phosphorus to be 
available for steelmaking. The importance of this in- 
vention in the case of the ‘‘ minette” bed of France, Ger- 
many, and Luxemburg cannot be overrated. . 

Until the Bessemer process created a demand for 
spiegeleisen and ferro-manganese, the beds of earthy car- 
bonate of manganese in the Cambrian rocks of Merioneth- 
shire were of no value, save at the very outcrop where 
converted into oxide. Though the trade is not a large 
one, owing to the competition with richer ores from 
abroad, it has made a difference to the wealth of the 
county. The success of the pyrites mines in Spain is in 
part attributable to the fact that all the constituents of 
the ore, viz., the sulphur, the copper, the silver, the gold, 
and lastly the iron, can be extracted with profit. 

On the other hand a new chemical or metallurgical 
susan ry) affect a mining enteupeiee adversely ; this 

appened, for instance, when the Weldon process for the 
regeneration of binoxide manganese lessened the demand 
for that mineral. Luckily the manufacture of bleaching 
powder uires Loteulesis acid, a bye-product in 
making a by the Leblanc. process ; the old works 
still require pyrites, and are still buyers from the mines, 
whilst otherwise the Solvay method of producing alkali 
would have made a serious difference to Sosin, 

T allude to these matters very briefly to show that the 
miner cannot afford now-a-days to be ignorant of the 
pron of chemical and metallurgical science. He must 

able to appreciate the wants of his customers, and 
endeavour to supply them with whatever minerals the 
may require for the pursuit of their respective trades. It 
is also greatly to his advantage to be in some degree com- 
petent to realise the effect that inventions may have 
upon his own line of business. 

This, however, is not the only reason why a miner 
should have a knowledge of metallurgy. Cases frequently 
arise in which the superintendent of a large mining enter- 
prise has to supervise smelting works as well as the 
mine itself. As instances we have Rio Tinto, where part 
of the copper is extracted from the ore on the spot, and 
Broken Hill, where the lead and silver works are on a 
vast scale. How can the general manager properly 
attend to all his duties unless he has some knowledge of 
the processes by which the metals are extracted? It is 
true that men can and do pick a base knowledge after 
their —— days; but it is far better to start on the 
battle of life as fully armed with knowledge as possible, 


than to rely upon picking up weapons in intervals of the | Pp 


fray. In other words, let the student, and especially the 
one who is meditating a foreign career, learn both mining 
and pores for in many cases he does not know 
which art will eventually be of most service to him. 

It would take me too long to point out the absolute 
necessity of the miner being familiar with most of the 
other sciences taught under this roof. An entire lecture 
might well be devoted to the discussion of the interesting 
question, What is the best education for the minin 
engineer? Suffice it to say that the miner cannot affo 
to neglect any opportunities of acquiring useful know- 
ledge, for when far removed from the resources of civilisa- 
tion he has often to turn his hand to a variety of trades ; 
he has to doctor his men if no su mn is at hand, treat his 
horses or mules, mend his saddles or harness, to say 
nothing of his own clothes, improvise a for re- 

iring his mpenines and superintend the commissariat 
> rtment of a small army of labourers, 

n conclusion, let me say a few words about the pro- 
blems which the present generation of mining engineers 
have before them and which all of you may help to solve. 

1. A lessening of the number of accidents. I have 
shown that good progress has been made; but we must 
not remain satisfied, especially if we remark that the 
death-roll from accidents by explosions in coal mines last 
year was a very heavy one. A moot point is whether our 
great explosions are caused by firedamp or by coal dust, 
or by a combination of both. It is of little use trying to 
oomins a disease until its nature has been diagnosed 
correctly. For years firedamp was considered the origin 
of all the evil. Then coal dust was admitted to have the 
effect of intensifying explosions, and now comes the 
question whether coal dust cannot originate, as well as 

ropagate them. No doubt some of you have read the 
etter addressed to the inspectors of mines by the Secre- 
tary of State for the Home Department, which was 
recently printed in the Times. He directs atten- 
tion to experiments lately made by my colleague Mr. 
Hall, which prove that ‘‘blown out shot may, in the 
resence of coal dust, and in the entire absence of fire- 
amp, cause explosions of great violence, often accom- 
panied by volumes of rushing flame, travelling consider- 
able distances, and possibly so far as the supply of coal 
dust continues.” 

The Home Secretary promises a searching investigation 
by competent scientitic men into this question, which has 
received much attention from Mr. Galloway and some of 
my coll es, and also from the late Royal Commission 
upon Accidents in Mines. I trust that the result of the 
inquiry will the discovery of means of preventing 
the great catastrophes. ies ° 

But the collier is not the only miner yer aren § addi- 
tional protection. I have long urged tke strengthening 
of the Act which regulates the mines not included by the 
Coal Mines Regulation Act, and I trust that few sessions 
will pass by before the statute book is enriched by an 
enactment requiring all would-be managers of oreand stone 
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2. An increase in the duration of life, especially among 
tin miners. So much p has been made in the 
science of pe cc that there is a reasonable ex - 
tion that the lives of some miners might be prolonged, and 
that they would lose less time by sickness, if their work 
were carried on under more favourable conditions, which 
are practically attainable. 

ere the manager of a mine has any influence over the 
mode of life above ground, such as when the men inhabit 
houses or barracks belonging to the mining company, 
he should not fail to exert it to the best of his ability, 
especially in foreign countries, where the science of health 
has not received so much attention as it has in England. 

3. An increase in the social comforts of themen. A 
manager should not think his responsibilities at an end 
when the miner leaves off work. Here againI am thinking 
more of the miner abroad often living in sear Fre 
on some mountain side, than of the miner in England, 
who finds working-men’s clubs, libraries, reading-rooms, 
and cocoa-houses close to his cottage door. But both in 
this country and abroad mine managers can do much 
towards making their employés better men and better 
citizens by taking some thought for their recreation and 
instruction during their leisure hours. 

4, The establishment of harmony between capital and 

bour. It may be Utopian to imagine that such har- 
mony is attainable on all occasions, still it is patent to all 
that Boards of Conciliation and Arbitration assist in 
preventing strikes and lock-outs. 

5. After these social questions, there are innumerable 
technical problems, such as the conveyance of power, and 
in this branch of mining electricity is daily coming more 
into favour, the more extended use of machinery for 
breaking down minerals from the parent rock, winding 
from deep shafts, preparation for the market at less cost, 
in fact there is not a single branch of mining which is not 
capable of some improvement. 

6. Lastly, the mining engineer and the student are 
both now-a-days perplexed by the ever-increasing flood of 
mining literature; it is difficult to find time to 
glance over all that is published, and utterly impossible, 
save for those who have an exceptional amount of leisure, 
to thoroughly digest the pages of new matter that are laid 
before them. A want and a serious want of the mining 
profession is a publication of the nature of the ‘‘ Review 
of Reviews,” which would give in a small compass the 
pith of the useful papers which are now scattered through 
our provincial and foreign periodicals, and the transac- 
tions of various mining societies. Even if such a book 
——_ but once a year, as a year-book of mining, the 

itor would earn the thanks of a host of over-worked 
mining men, who now have to wade through page after 
ge of books in order to ascertain whether or no there 
is anything that concerns their particular branch of the 
profession. A mere list of titles of papers, with proper 
— to the original volumes, would be better than 
nothing. 

I fear that I have tired you by my statistics and b 
my somewhat prolix remarks concerning the past, whic 
to you is ancient history, and by my confe inability to 
prophesy anything definite about the future. But I 
think you will have gathered one thing from my first lec- 
ture, viz., that my opinion of the future is hopeful. The 
wants of civilisation call for increasing supplies of the 
treasures lying beneath our feet. Mining 8 gone on 
progressing in importance ever since the day when the 
men of the stone age burrowed for ftints in the chalk 
beds of Suffolk, and though the scene of the miners’ 
labours may have shifted from one county to another, 
Britain has ss been, and I trust will always remain, 
amining land. By great good fortune our colonies and 
other possessions seem to resemble the mother country 
in their mineral wealth, Under these circumstances 
miners will be oe page and I will conclude by saying 
that no efforts shall be wanting on my part, nor on the 
part of my colleague Mr. Brough, to keep up the stan- 
dard of teaching of my lamented ag og and so 
make you worthy of the distinguished title of ‘‘ Asso- 
ciates of the Royal School of Mines.” 





PROCEDURE AT PRIVATE Bix InQuiriEs.—In the report 
of proceedings before the House of Commons Committee 
on the Central Railway Bill given in last week’s issue a 

-at-arms between the chairman and counsel was 
recorded, relative to the cross-examination of witnesses by 
counsel who had not been present at the examination in 
chief. A similar point arose in another inquiry, the 
chairman refusing to allow the counsel to proceed, 
the opposin, 0. C.’s retired. A meeting of the mem- 
bers oF the Boar iamen Bar was held in one of the 
committee rooms of the House of Commons on Friday 
afternoon, to consider what action should be taken in 
regard to ‘Mr. Hanbury’s ruling that counsel would not be 
permitted to cross-examine witnesses unless they were 
present during the examination inchief. Mr. Pope, Q.C., 

resided, and there was a large attendance. After a 7. 
fom discussion it was agreed that an effort should be 
e to induce Mr. Hanbury to reconsider his decision, 
and Mr. Pember, Q.C., was asked to see the hon. member 
on the matter. In the course of the evening the su ted 
interview took place. Mr. Pember explained that if the 
liberty of counsel were curtailed in the manner indicated, 
a t hardship would be inflicted on himself and his 
cates and he strongly urged the inadvisability of 
rigidly applying such a rule as the member for, Preston 
had formeleied: Mr. Hanbury, however, intimated that 
he intended adhering to the position he had taken up. It 
is probable that a meeting of the whole of the chairmen 
residing over Private Bill Committees will be held after 
Faster to consider the subject. 
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The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, caine to H. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a complete 
— ts, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

— may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


3915. J. Schwager, Berlin. Contensing Appa- 
ratus for Steam and other Vapours. (8d. 8 Figs.] 
March 12, 1890.—This invention relates to a condenser in which 
counter-currents are employed. The exhaust is produced by a 
dry air pump. The steam enters at a@ in order to rise through the 
helical spaces 1, b?, b3, b4 to the upper end d. The steam will, 
during such passage, be mostly condensed by the condensing 
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liquid entering at f and trickling down over the helical steps 
formed by the sectors 8S. The steam that is not condensed by 
the water is drawn off from the top througha pipe ¢ leading to 
an air pump. The condensed liquid and the condensing liquid 
flow off together through a pipe rv, which opens into a tank A 
having an overflow opening A!. The lower end of the pipe is 
bgt opening so as to form aliquid seal. (Accepted Fe ry 
11, 1 4 


4912. R. Martin, Liverpool. e Governors. 
[8d. 2 Figs.] March 29, 1890.—The governor consists of a cylinder 
a, in which a helical worm rotates and forces water supplied 
from a tank c into a cylinder d in which a piston f rests upon 
the surface of the liquid. The piston is connected to the throttle 
valve regulating the admission of the steam to the engine. The 
screw b is mounted upon a shaft carried in bushes in the 
covers a1, a2 of the cylinder a, and is rotated by the pulley b2 
driven by astrap from the driving shaft of the engine. A tank 
cis formed upon the top of the cylinder and supplies the latter 
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with liquid through the opening c!. The piston-rod /> is guided 
ina bracket g fixed upon the top of the cylinder d, and its topend 
is connec by links to the throttle valve. In the lower end 
of the cylinder d outlet orifices are arranged and connected to the 
tank ¢ by pipes fitted with cocks 1. When the speed of the 
engine increases, more water will be forced into the cylinder 
than runs out through the pipes /, and the piston will rise, while 
if the engine decreases, more water will flow out of the 
cylinder than is forced in by the screw and the piston will sink. 
In this way the engine speed is maintained uniform. (Accepted 
February 11, 1891). 


5277. J. Kirkaldy, London. Reducing Valves. 
6d. 1 Fig.) April 5, 1890.—The passage from the steam inlet A 





to the steam outlet B is controlled wd a disc valve C, the valve stem 
of which is prolonged upwards, and has upon it a piston E fitting 





within a cylinderF. The cylinder is of the same diameter as the 
opening through the valve seat. Feed agg of steam upon the 
top of the valve is therefore balan: by the pressure of steam 
on the bottom of the piston. The stem D, which is prolon: 
above the piston, passes loosely through the top of the cylinder 
F. Outside the stuffing-box it has a disc G fixed upon it against 
which aspring H bears. The spring rests against a bar I which 
is held fast at a distance from the top of the cylinder by two rods 
J, secured to a flange around the top of the cylinder, and passing 
through holes in the bar. On the are screwed nuts K, 
whereby any desired pressure can be put upon the spring. The 
valve C is held open by the action of the spring, and steam 
passes from the inlet to the outlet until the pressure in the outlet 
is sufficient to overcome the downward thrust of the spring 
and to '. the valve upwards and close it. (Accepted February 
11, 1891 


5278. J. Kirkaldy, London. Steam Boilers. [6d. 
5 Figs.) April 5, 1890,—An inner firebox B has a dome top and 
tubular flues B! passing off from it to openings formed through 
an outer shell A. Tubes C, C pass across the interior of the outer 
shell above the dome top of the firebox. They are carried by flat 
tubeplates D, which are wholly on the exterior of the outer shell, 
and are at their sides made to extend inwards to meet and 
secured to the shell. E isa sheet metal casing around that part 
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of the outer shell A through which the flue openings are formed 

and around the part to which one of the tubeplates is ae F 

is another casing around the exterior of the other tubeplate, and 

G a chimney passing off from it. The portion of the outer cylin- 

drical shell to which the tubeplates are secured and through which 

the flue openings are formed, is made in a separate piece from the 
rtions of the outer shell above and below it. (Accepted 
ebruary 11, 1891). 


ELECTRICAL APPARATUS. 

2337. G. R. Postlethwaite, Aston. Electro- 
Magnetic Motors. (8d. 3 Figs.) February 13, 1890,—The 
shaft b has made fast upon it an armature d, which has longitudi- 
nally directed bars d? directed parallel with and a little beyond 
the field magnets ¢, each of which consists of two web-sha) soft 
iron plates ¢2, e3 disposed in the same plane, and united at their 
base ends by a yoke e4, with-extensions ¢!, which rest upon the 
metallic part of the framing a. These magnets taper from their 
outer to their inner ends, and are disposed radially with their 
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extreme inner ends presented to the bars d?. The cores of the 
magnets are wound with insulated copper wire e5, with one of the 
ends from each coil joined up in the usual manner. The electro- 
magnets are divided into three distinct series and independent of 
each other. The armature d has as many bars d2 as there are 
magnets in each series. The negative wire f is ed to the 
armature slide g, which works within guides g? and has a contact 
roller g3 at its lower end, and is 5 constantly upon the commu- 
tator c by a spring g*. (Accepted Hebruary 11, 1891). 

4767. J. V. Sherrin, Ramsgate. Electromotors 
and mos. (8d. 3 Figs.) March 26, 1890.—The field 
magnet is in solid block form, and consists of thin lamin» with 
thin intermediate insulating layers of cementing material. The 
lamine A are stamped out of charcoal sheet iron. Bolts A! pass 








through them and through the end plates C and brackets M. The 
armature B is of usual form. D isthe commutator. The brushes 
G are by set screws fixed in a socket H which is mounted on a 
= I so as to be capable of swivelling thereon. The brush- 

older is on a collar L which is fixed by a set screw L on the boss 





M in which the armature spindle rotates. From this socket L 
projects an arm H at each end with intervening blocks L? of in- 
sulating material, and upon the outer end of each arm K swivels 
the brush-holder proper H. The brush-holder is adjusted by 
means of a screw K2 passing through a block K! on the arm K 
and pressing with its end on the brush G. (Accepted February 


11, 1891). 
4858. G. Ka London. Multipolar 0- 
Electric roe. (8d. 6 Figs.) March 28, 1800--The 


armature core is built up with segments of discs by which means 
waste of material in cutting out is avoided. Each segment is 
provided with lugs on its inner side, and these lugs are perforated 
toadmit bolts P which hold all the segments together. The posi- 
tions of the lugs on the segments are such that successive seg- 
ments threaded on the bolts break joint with each other. In 
building up the armature core a ring of iron plate is first 





threaded upon bolts P, next thin segmental core plates insulated 
from each other are threaded on. A pair of iron discs D are then 
placed on, which are also provided with lugs on the inner side and 
with driving horns H on their outer diameters. These two discs 
are separated by distance pieces to form an air space between 
them. Upon the bolts are next threaded a second series of the 
segmental plates, then another disc, and so on until the desired 
eo of armature core has been built. (Accepted February 11, 
1). 


4991. A. Gay, Brighton, and R. Hammond, London. 
Electric Arc Lamps. (8d. 4 Figs.) March 31, 1800.—In an 
electric arc lamp according to this invention the position of the 
carbons 2 and 3 is regulated by tworotary electric motors 1 and 4, 
the former of which is traversed by the main current of the lamp 
and is in series with the carbons, and the latter of which isin a 


Fig. 
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shunt circuit around the voltaic arc. The two motors are so 
arranged that the rotative force of the one is opposed to that of 
the other and balances it when the voltaic arc is of the normal 
length. If the arc becomes too long the power of the shunt motor 
will exceed that of the series motor, and cause the electrodes to 
approach each other. If the arc becomes too short the reverse 
action occurs. (Accepted February 4, 1891). 


RAILWAY APPLIANCES. 


4242. A. Siemens, London. Electric Railway 
8) (8d. 1 Fig.) March 18, 1890.—With apparatus in 
whichjtwo or more — require to be brought into ‘‘danger” posi- 
tion before another signal can be brought into the “‘line clear” posi- 
tion, an auxiliary signal apparatus is employed which operates as 
follows: When one of the solenoids E is ited by an electrical 
SS through its coil, the one end of the bar C is 
atti as a core into it, and as its centre of gravity the 
vertical line of its axis it remains in the position to which it is 
attracted after the solenoid E ceases to be excited. But when the 
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other solenoid F is excited the other end of the bar C is attracted 
into it, and the bar tumbles to the other side and remains there 
after F ceases to be excited until E is excited again. In the first- 
named position of the core it effects the closing of a local circuit, 
which starts from a contact made by a train when it is about to 
enter the section protected by the signal, thence passes through 
certain other conflicting signals provided they are in the danger 
ition, in which they make the requisite contacts, then through 
he second above-mentioned solenoid and into the signal of this 
apparatus, effecting the lowering of the same to “ line clear.’ 
(Accepted February 10, 1891). 
MINING AND METALLURGY. 
Bayonne.N.J.,U.S.A. Ap- 
pt Ores. (8d. 3 Figs.] 
ber 16, 1890.—The material is first received from a con- 
veyor belt in the hopper B, passing thence by chute b to the set 
of crushing rolls C, the product of these rolls —s received by the 
belt D, and conveyed to the elevator E, by which it is carried to 
the finishing screen F. Any finished product will escape through 
the meshes of the finishing screen F to the hopper F!. The tail- 
ings from the finishing screen F pass to the feed of the varying 
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reduction rolls Cl, C2, C3, the finer products being fed by the 
screen section G!, to the corresponding rolls Cl, the slightly 
larger fragments by the section G2 to the rolls C?, and so on. 
The product of the reduction rolls Cl, C2, C3 is received by 








the belt D and conveyed with the material from the rolls C to 

the elevator E, to be again pene to the finishing screen F, and 

7g ion again received by the feed G. (Accepted February 
; . 


GUNS, &c. 


18,690. A. J. Boult, London. (H. Eichbaum, Boulogne, 
France.) Pneumatic Guns. (8d. 8 Figs.) November 19, 
1890.—D are hollow trunnions upon which the gun A is pivotted. 
Into the trunnions the compressed air is led, suitable space being 
left inside the trunnions, but outside the gun barrel for the pas- 
sage of the air. A hollow jacket FIC surrounds the gun tube, 
and conveys the air back to the breech end, where it is admitted 














n any suitable manner to the valve chamber or chambers B for 
admission to the gun tube. The trunnion casting F is one piece 

rovided with flanges G and K, the breech casing C, also flanged, 
is another, and the jacket I connecting these two is a third inde- 
pendent piece, all of which are connected with the gun tube A for 
support, and to secure their proper relative positions. (Accepted 
February 11, 1891). 

MISCELLANEOUS. 


2296. J.C. Richavdace, London, and T. J. Hol- 
land, Snodland, Kent. El 

Caustic Soda and Caustic Potash from their 

(8d. 4 Figs.) February 12, 1890.—The aoeweee usually set free 
in these processes has the effect of creating polarisation and addi- 
tional resistance at the negative element. According to this in- 
vention my ge oxide is placed next the electrode at which the 
hydrogen is generated. The hydrogen as produced combines 
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with the oxygen of the copper oxide forming water and metallic 
copper. tis the tank of slate containing the salt solution. a is 
the anode, from which chlorine is set free, which escapes from 
the tank by the outlet c. B is the cathode, with the oxide of 
copper in contact, where the caustic soda is formed and collects, 
and which is drawn off by the outlet G, Fresh salt solution is 
supplied by the inlet D. E is the cathode terminal, and F the 
i connected to the dynamo. (Accepted February 
; ; 


2297. J.C. Richardson, London, and T. J. Holland, 
Snodland, Kent. Apparatus to be Used for Elec- 
tro c Purposes. (8d. 6 Figs.) February 12, 1890.—To 
avoid the recombination in the decomposing tanks of caustic 
soda and chlorine, formed during the electrolytic decompositions 
of common salt, the electrodes are contained in separate com- 
partments formed in the tank by means of non-porous 7 
Aslate tank A is divided into three compartments B, C, D, by 
partitions a extending from the cover downward to within a 
small distance of the bottom. Salt in solution is fed into the 





tank through pipes b, room being left for the formation of the 
chlorine and hyd n gas. The anodes are arranged in the 
compartments B and D, and are supported by leaden plugs X in 
electrical tion with a ductor Y. The cathode is in the 
form of a copper grid. The chlorine gas which forms next the 
anode collects in the chambers B and D, and is conducted by pipes 
é to close chambers E, At the same time the formation of 
caustic soda on at the negative electrode in the chamber C, 
and is carried by the hydrogen gas to the surface. The hydrogen 
was passes ed up the pipe Cl, and the caustic soda solution is 
drawn off by the pipesC. (Accepted February 11, 1891). 

4120. J. » Edinburgh. Destructive Distilla- 
tion of Min Oils, [8d. 2 Figs.) March 17, 1890 —The 
distilling vessel is divided into compartments B!, B?, B®, B4 by 








ectrolytic Production of | Machin 
Salts. 





en. which are open at the bottom. The boiler is heated 
y a furnace D beneath the compartment B', the fire gases pro- 
ceeding along a flue E, communicating by side ports F with 
return flues at the sides of the boiler. The return flues G com- 
municate with a horizontal flue H leading to achimney. The oil 
is supplied to the first compartment BI by a pipe K, and the 
vapours evolved pass by a pipe L! into the worm of a condenser 
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Ml, the condensed products dropping into the second boiler com- 
partment B2, In like manner the vapours evolved in the other 
compartments B?, B3 pass by pipes L?, L3 into the next compart- 
ment B%, B4, From the last compartment B4of the series, the 
vapours or = pass off by a pipe N to a suitable condenser. 
(Accepted February 11, 1891). 

4894, W. F. D. van Ollefen, Amsterdam. Lifting 
and Lowering Watertight Doors of Bulkheads on 
Board Ship. [Sd. 2 Figs.) March 28, 1890.—A is a frame 
secured by bolts a@ to the bulkhead above the bulkhead door. 
Mounted in bearings in the frame A is a spindle B, on which is 
fixed a pinion C, which gears with a rack D secured to and pro- 
jecting upwards from the door. Loosely mounted on the spindle 
B is a pulley E, carrying a spring pawl F for engaging the teeth of 
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a ratchet wheel fast on the spindle B. Around the pater Eisa 
brake band H, one end of which is secured to the bracket A, at the 
other end being connected to a screw c passing through a hole in 
a lug d on the bracket A, On the end of the screw c¢ projecting 
above the lug is screwed a wheel nut e, which bears on the upper 
end of the lugd. By turning this wheel nut in one direction or 
the other the frictional contact of the band on pulley E may be 
regulated as required. To raise the door the band H is tightened 
on the pulley, and the spindle is rotated. When the band H is 
eased the door will close. (Accepted February 4, 1891). 


5188. J.and R. T. Dixon, Horwich, Lancs. Brick 
es. (6d. 2 Figs.) April3,1890.—A plate A is arranged 
to work in slides B, on the top of a feed-box C. The plate is held 
in a position parallel with the back rammer D, by the slides B, 
and is operated by a rocking shaft E, having two arms F, and 
coupling links G, connected to the plate by pins. At one end 
of the shaft E is a cam H, operated by two projections J and K 
on the main wheel L. These studs come in contact with the cam 








on the rocking shaft, and close the opening into the box after it 
has received its full charge, so converting the feed-box into a 
receptacle to prevent the escape of the shale or clay back into the 
hopper M. The feed-box remains shut until the shale is pressed 
into the mould, then the slide is moved back, and the feed-box 
receives a new charge. Thus the shale in the feed-box and that 
in the ceaeee will be separated and gauged foreach brick. (Ac- 
cepted February 10, 1891). 

20,108. H. H. Lake, London. (The Ross Valve Company, 
Troy, N.Y., U.S.A.) Slide-Gate Valve. (8d. 6 Fig. 
December 9, 1890.—The valve case A is provided with a chamber 
A! in which the gates A? slide transversely across the water 
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channel A$ to and from their seats A+, surrounding the oppositely 
located channel openings A5in the chamber wall. The gates are 


fitting screw-threaded aperture B? in the carrier, and fixed in 
position by the collar B3 and supported by the cap A‘ and gland 
nut A7, The gates are connec with the carrier by the trun- 
nions B5 fixed upon the carrier, and loosely fitting sockets Bé in 
the back of each gate. The carrier is also provided with two 
open chambers, each provided with a wedge-shaped end wall 
having on opposite inclines. The end walls are each provided 
with a central aperture adapted to receive one arm of the 
plunger C. Each arm of the plunger is provided with a wedge- 
shaped head Cl. A nest of bearing balls B and a metallic roller 
leony inserted in each carrier chamber (Accepted February 11, 
7851. R. D. Bowman, London. Production of 
gen Gas. [lld. 3 a) May 20, 1890.—This invention 
relates to the process of producing oxygen by the manganate of 
soda method and to apparatus used in such method. The material 
to be used in the production of “oe is prepared by subjecting 
sodium hydrate to a red heat, adding thereto sesquioxide or 
peroxide of manganese. The mass is stirred so as to reduce the 
material to a granular state. The granules are then dusted over 
with black oxide of copper and are finally subjected to a red heat 
in acurrent of air. These granules withstand considerable heat 








without fusing. The apparatus comprises two sets of retorts 
B and B', which are charged with the granules. Two-way cocks 
Eand E' admit air and steam alternately to the retorts, and 
similar cocks J and J! allow nitrogen and oxygen alternately to 
pass out. These cocks are all automatically controlled, so that 
whilst air is admitted to one set of retorts steam is admitted to 
the other, and whilst nitrogen is drawn off from one set oxygen 
is drawn off from the other. A is the furnace for heating the 
retorts; Fis the air supply main, and G the steam supply main. 
The plugs of the four cocks E, E!, J, and J! are fixed in their 
relative positions by alink. (Accepted February 11, 1891). 


20,462. C. W. Bildt, Worcester, Mass.,U.S.A. Feed 
Devices for Gas Producers, [8d. 4 Figs.] December 16, 
1890.—A coal receiver B, which hasa covered inlet B!, and is open 
at the bottom, is arranged over the centre of the producer. An 
upright frame C carries a cone pulley D, and also serves asa 
bearing for the upper end of a vertical shaft E. The shaft of 
the cone pulley is provided with a worm gear F, which engages 
with a horizontal spur gear G, on shaft E, to turn the latter. Power 
is transmitted to the cone pulley D through the belt H, cone 
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pulley I, and main shaft J. To the shaft E is secured a disc K by 
which the coal, as it passes out from the receptacle, is evenly dis- 
tributed in the producer. The disc K is made with a flat surface 
a at the top, and with a fan-shaped part b, extending from the 
flat part a, provided with corrugations. It also has an irregular 
shaped concave parte. The fan-shaped part b distributes coal 
over the outer edge of the burning coal in the producer, and the 
ete e distributes it evenly at the centre of the producer, thereby 

eeping the whole surface constantly supplied with fresh fuel of 
an even thickness. (Accepted February 11, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





IRRIGATION IN VicTORIA.-—Mr. Graham, the Victorian 
Minister of Water Supply, in company with Mr. W. H. 
Meakin, the secretary of the department, and Mr. Stuart 
Murray, the engineer in charge, has been making a visit 
to the Mildura irrigation colony. The object of the 
minister is tomake himself thoroughly acquainted with 
the irrigation works which have been undertaken there. 

Pig 1n GERMANY.—The production of pig in the Zollve- 
rein in December amounted to 362,560 tons, as compared 
with 391,523 tons in December, 1889. The total of 362,560 
tons was made up as follows: Refining and spiegel pig, 
146,386 tons; Bessemer pig, 30,783 tons ; Thomas pig, 
138,021 tons; and casting pig, 47,400 tons. The aggre- 
gate production of pig in Germany for the whole of 1890 
was 4,563,025 tons, as compared with 4,387,504 tons in 
1889, showing an increase of 175,521 tons last year. The 
output of pig in Southern Germany and the Sarre and 
Lanabedaelete last year was 1,012,030 tons, as com- 





supported by a carrier B, which is moved by the screw stem B! 


pared with 899,924 tons in 1889. 
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MODERN FRENCH ARTILLERY. 
No. LXI. 
Horcukiss Quick-Firinc Guns—continued. 
12-Centimetre Hotchkiss Rapid-Firing Gun, on 
Centre Pivot Carriage.—The largest nature of quick- 
firing guns made up to the present time by the 
Hotchkiss Company, is the 12-centimetre (4.72 in.) 
calibre ; there exist two types of this gun, a light 
pattern 37 calibres long, weighing 4730 lb., and a 
high power pattern 43 calibres long, of 7300 Ib. | 
weight. The bodies of both guns are very similar 
in design to that of the 3.39-in. gun. 
The gun consists of an A tube (see Fig. 653), a 
jacket which carries the breech action, and a long 





is Fig. 


rifled with an increasing twist terminating at the 
muzzle with a short portion of uniform angle. 

The centre pivot carriage (Figs. 649 and 650) con- 
sists of the steel baseplate, which is bolted down 
to the deck. The pivot, with its side cheeks 
which form the gun bearings, &c., all in a single 
steel casting, rests on a live roller ring, and is pre- 
vented from overturning by three clamps. The 
gun itself rests in a gun-metal rocking slide, which 
forms a mantle around the body. Trunnions are 
cast in one with the mantle, and so are the spring 
cylinders and the brake cylinder. This latter has 
a steel lining. The piston-rod runs through both 
ends of the cylinder in order to get a constant cubic 
capacity for the liquid. 





649 


The gun is exactly balanced in the trunnions and 
on the pivot, and it can be moved by means of the 
shoulder-piece in any sense with great ease. 

The ammunition is of the usual Hotchkiss type, 
and five different projectiles are made for this 
gun, viz. : 

Common cast-iron shell. 

Steel shell, with large bursting capacity. 

Armour-piercing projectiles of chrome steel. 

Shrapnel. 

Case shot. 

For the light gun there are projectiles of two 
different weights—35.2 Ib. and 551b. The latter 
are the same as those for the heavy gun, which only 
fires the heavy projectile. The metallic cartridge 


Fig. 651. 


Longitudinal Section of cradle” 
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Fig 650. 














Fig 652. 


Cross Section of Cradle at AB 


















































Section C.D. 








12-cENTIMETRE 55-POUNDER HOTCHKISS QUICK-FIRING GUN. 


The regulating arrangement (see Figs. 651 and{ cases are made on the same plan as for the smajler 


hoop which meets the jacket in front; the joint 
between the jacket and hoop is covered by a locking- 
ring, which has a shoulder in front corresponding 
to the shoulder on the hoop ; the other end of the 
locking-ring is bored conical, corresponding to the 
cone on the jacket. When this locking-ring is 
shrunk on it prevents any sliding movement of the 
jacket and hoop, and of the Atube. On the jacket, 
just behind the locking-ring is a hoop with four 
longitudinal guides (Figs, 654 and 656) which engage 
in guides on the carriage, in order to prevent rota- 
tion of the gun around its axis on the projectile 
passing through the rifled bore. No trunnions are 
made on the gun. Near the breech there is another 
narrow hoop shrunk on, with a projection under- 
neath the gun, to which are attached, firstly in the 
centre, the piston-rod of the hydraulic brake, and 
secondly on each side, the pistons which act to 
compress the springs for running out the gun after 
recoil, The breech action is of the ordinary Hotch- 
kiss type, and there are two extractors, one on each 
side of the wedge. The opening and closing of the 
breech can be performed by a single man without any 
undue exertion. Both the light and heavy gunsare 


a bar of equal thickness fixed in the bottom part of 
the cylinder. The upper surface of this bar is cut 
to a certain theoretical shape to regulate the flow 
of liquid during the recoil of the gun. An opening 
is cut in the rim of the piston to allow for the pas- 
sage of the regulating bar. The gun is carried 
forward again after each shot by the action of two 
coiled springs, which are compressed by the recoil. 

The elevating and training gear can be thrown 
out of action by the gunner who lays the gun, so 
that the gun can be trained for range and direction 
either by means of the shoulder-piece or by the 
gear at the will of the gunner. The sights are not 
attached to the gun itself but to the rocking slide, 
as they have to be brought out sufficiently far to 
the side of the gun for the eye of the gunner who 
lays it. 
breech, but on the left side of the gun, in order to 
be well out of the way of the men who load. A 
shield is fitted to the cheeks of the pivot, close to 
the trunnions, which protects the carriage and the 
gunners against the projectiles of light artillery. 





He stands about level with the end of the | 


652) for uniform resistance of the brake consists of | calibre guns, but if desired solid-drawn cartridge 


| cases are supplied for this gun as well as for the 
{smaller calibre guns ; the Hotchkiss type of cart- 
ridge case being the more economical, as they only 
cost about half the price of the solid-drawn cases. 
To obtain the maximum rapidity of fire the projec- 

tile is pressed into the mouth of the cartridge case, 
| and thus forms a complete round of ammunition as 
| for the smaller guns, but it is sometimes preferred 
| to load the projectile and the cartridge apart on 
account of their weight. Table XCIX. contains 


particulars of both types of this gun. 





Batuisticat Erriciency oF Horcukiss Quick- 
Firine Guys. 

A very large number of experiments have been 
made to test the efficiency of the Hotchkiss quick- 
| firing guns ; of these many were carried out by the 
| company, and by various foreign governments, but 
the most important were those made by the French 
Marine at GAvre, prior to the adoption of the 
system. Sufficient data have been obtained in this 
way, to avoid all necessity of theoretical assump- 
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TaBLe XCIX.—Principal Weights and other Data of the 
Light and Heavy 12-Centimetre Guns. 























a | 
| : - ” 
aon Zz | £8 | £é | ce 
33 22 wa CB 
pe] se a | ms 
Weight of gun, with breech Ib. Ib. kilos. | kilos. 
action .. s as «| 4750 7319 | 2150 | 3320 
| ft. in. | ft.in. | mm. | mm. 
Total length of gun --| 15 2.4 1175.4) 4633 | 5345 
cal, cal. cal, cal. 
Length of bore .. 37 43 87 43 
, | ft. in. | ft. in.| mm. | mm 
Travel of projectile in bore ..! 12 36] 14 6| 3750 | 4400 
sesy Ib. _. kilos 
Weight of projectile... { 16, 
ght of proj Assat BAL |{ 3 so0l 28 
= bursting charge|{ 5.57 2.53 
for common shell a A 8.44 8.44 { 3.83 3.83 
Charge of powder (black) 
pebble). . A Pes --| 17.19 | 29.76 7.800) 13.500 
Total weight of loaded cart- { 67.46 ¢ 30.600 
MU cs. os se ee { 86.2 99.2 |) gn.100| 
Total length of loaded car-|y3683 |“ |, "sas | ™™ 
‘otal len of lo car- 95 
. { 
tridge .. ‘* 7 { 42,03 | 52-55 |) 1067 1334 
} 
| Ib. Ib. | kilos. | kilos. 
Weight of carriage withshield 5622 7054 2550 | 3200 
Height of trunnion centres. in. in. mm. | mm, 
about the ground = | 3 43.30 | 1100 | 1100 
cal. cal, cal, cal, 
Recoil of gun : | 3 2 
ww ft ft. metres | m. 
Initial velocity of projectile pong 695 
(for black pebble meee 17.87 | 2133 { 545 | 250 
| m,. tons /m. tns 
7 2603 806 
Muzzle energy of projectile .. 
I ous | 4 753 | 1078 
| 
| aio | i | "os | 
° 82 
Thickness :(" the muzzle ans 13.39 { o59 | 240 
plate perfo- d 
rated by the 1000 metres { 7.20 183 
steel pro: range 7.91 10.31 { 201 262 
jectile | ‘ 
: \{ 487 124 
2000 ditto | 
” 7 7.91 201 
| 6,02 { 153 





Taste CI.—Penetration of the Light Hotchkiss 1-Pounder 
Rapid-Firing Gun. 


| 
Range for | 

















From 0 to 1100 yards 
Ty 0 ehitice (| the same shell, fired 


| | 
amy: 1. Angle 
Kind of Target. (Thick- erar- complete | Remarks. 
| "| get. Penetration. | 
tee oe | lmhe shell bursts 
ee 0 828) (The shell bursts in 
ao if 20 3060 | piercing plates of 
pone son (| 30 2620 Pin, and /’, in., and 
8 lu: odnel ( 0 550 | oak timbers of 4 in. 
CB pp ey ¥s4| 20 440 and 11} in. scatter- 
a) Bme el U 30 275 +|ing its fragments 
=o behind the target. 
e 
a 








Lad | 3 [fetes sepioworia 

\| behind it. 
4 §) 0 4375 |From 0 to 1100 yards, 
(| 30 | 4155 | ared on water, it 
: | 0 875 explodes at the first 
Oak timbers 113 { | 30 | 450 | or second point of 

| 8 | 0 | | impact. 
' 15} | 30 | 


Thickness of oak necessary to stop a shell at 
the muzzle .. ee ia Ae on ae 274 in. 
Penetration of shell into oak of greater thick- 


mat 


ness than 27}in. .. ° ” 


Tasik CIIL.—Firing Trials of 1-Pounder Hotchkiss 
Quick-Firing Gun in Italy, England, and Germany. 
Ivavy. 

Loaded Chilled Shell.— Range 230 m. (250 yards). 
Throvgh A and B; exploded in passing through C; 25 
holes through TD; 18 holes through E; 2 imprints on 

boiler plate. 

Loaded Chilled Shell. -- Range 230 m. (250 yards), 
Through A and B ; exploded, 3 hol2s through C; 3 holes 
through D; 3 holes through E; 1 slight through crack in 
boiler plate. 

Loaded Common Shell.—Range 230 m. (250 yards). 
Through A and B; exploded; six holes through C; 
fifteen holes through D ; four holes through E ; imprint 
on boiler plate. 

ENGLAND. 

Solid Steel Shot.--Range 275 m. (300 yards). Through 
all the plates. 

Chilled Shell.—Range 275 m. (300 yards). Through A, 
B, C, D; burst ; 24 holes in E. 

Common Shell.—Range 275 m. (300 yards). Through A 

Through A 


and B; burst; 15 holes in C. 
Common Shell.—Range 275 m. (300 yards). 

and B; burst; 7 holes in C; 8 holes in D; 3 in the side 

of the boat ; 4 in E. 


TABLE C.—Fininc TasBie ror THE LIGHT 


Horcukiss 1-PounpER Rapip-Firinec Gun. 


Common Shell. 


























Distance between sights ee . ee 83.84 in 
Angle of jump oo ee ° e 4 ft. 
Charge .. as a > ‘ . 2.8 oz. 
Mean weight of projectile ee 1)b. 
Initial velocity... . 1319 ft sec. 
| Mean Deviation. Dange- | Highest 
Inclina-| ,..-, |Time of} Angleof Final | Markson! Drift rous Space| Point of 
Range. | ‘tion, | Drift. Fight.| Fall. | Velocity. |Sight-Bar.| Marks. for Target) Trajec- 
| | Range. Drift. | Height. |5}ft. High) tory. 
yards {dg. min.! yards (seconds | deg. min. | ft. in, ; yards yards yards yards ft. 
100 0 06 ; O.OL 0.2 © il | 1906 0.058 0.003 22.3 0.06 0.07 total 
“00 | 0 17 | 0.04 0.4 0 24 | 1161 0.164 0.007 21.3 0.12 0.14 } range 
300 | 0 29 | 0.09 0.6 0 33 | 1091 0.281 0.010 20.5 0.19 0.22 217 
400 0 42 0.16 1.0 0 562 | 1087 0.406 0.014 19.8 0.25 | 0.30 150 
600 | 0 56 0.27 1.3 1 09 987 0.543 0.018 19.1 0.32 =| ~ 0.39 113 14 
600 1 10 0.43 i 1 28 944 0.679 0.023 18.5 042 |, O49 90 
700 1 2 0.64 2.0 1 49 906 0.824 | 0.027 18.0 0.50 | 0.57 74 
800 1 42 0.87 2.4 2 12 874 0.989 | 0.032 17.5 0.55 | 0.65 68 
900 1 59 1.2 2.7 2 37 | 843 1,154 0.037 17.1 0.63 | 0.79 53 
1000 | 2 16 1.6 3.1 3 05 819 1.319 0.042 16.7 070 | 0.90 46 67 
1100 | 2 35 2.0 3.4 3 35 796 1,504 0.054 16.5 0.79 «=| = #1.02 40 
1200 2 55 25 3.8 4 07 775 1.698 0.067 16.3 0.89 | 1.1 36 
1300 | 3 16 3.2 4.2 4 42 756 1.902 0.079 16.0 0.99 1.3 | 32 
1400 | 3 38 3.9 4.5 5 20 741 2.116 0.092 16.0 105 | 4 29 
1500 | 4 00 4.7 4.9 5 59 726 2.331 0.104 15.9 il + he 26 184 
1600 | 4 24 5.7 54 6 30 711 2.565 0.120 15.9 1.3 1.7 
1700 4 49 6.7 5.8 7 13 695 2.808 0.136 159 1.4 | 19 
1800 |5 15 | 7.9 62 7 56 | 682 3.063 0.152 15.9 1.6 2.1 
1900 | 5 42 94 6.7 8 31 | 670 3.334 0.168 16.1 1.6 2.4 
2000 6 10 11.0 (Al 9 14 | 659 3.601 0.184 16.5 17 2.7 387 
2100 | 6 39 | 12.7 76 10 00 650 3 877 0.207 16.9 1.8 3.0 
2200 | 7 09 14.7 8.0 10 48 641 4.181 0.229 17.2 2.0 | 83 
2300 | 7 40 | 16.8 85 ll 39 632 4.487 0.252 17.6 2.2 | 86 
2400 | 8 12 19.3 9.0 12 31 623 4 804 0.274 18.1 2.4 | 4.0 
2500 | 8 46 | 22.0 9.5 13 24 613 5.140 0.297 18.7 2.5 | 4.6 ee 701 



































TABLE CII.—Lieut 1-Pounper Rapip-Firmne Gun. 


TESTS AGAINST PLATES REPRESENTING GUN SHIELDS 





























AND BorLER PLATES. 
— | Range, | Shell. | Target. Effect, 
| yards m. . 
(, 828 (300) Steel }3-in. (25 mm ) steel plate Partial'y through. 
218 (200) % f-in.(20mm.)iron yy Through. 
218 (200) ay }-in. (20 mm.) iron plate at 70deg., in front RR 
of ¥,-in. (15 mm.) iron plate at normal. 
Distance between sewer 10 ft. (3 m.) 
218 (200) - j-in. (20 mm.) iron plate at 50 deg., in front | Through front plate ; broke up on rear 
Pol of in. (15 mm.) iron plate at normal. one. 
A . _ . Distance between plates, 10 ft. (3 m.) 
saeciciaae 218 (200) a | }-in. (20 mm.) iron plate at 30 deg. Glanced. 
218 (200) - | y%-in. (15 mm.) iron plate at 30 deg. in front | Through front plate; head through e 
of Zin. (10 mm.) iron plate at normal. one. 
Distance between plates, 7 ft. (2 m.) 
218 (200) ae f-in. (10 mm.) iron plate at 30 deg., in front | Through front plate, exploded ; pieces 
of in. (15 mm.) iron plate at normal. through rear one. 
| Distance between plates 7 ft. (2 m.) 
218 (200) Common | }-in. (12 mm.) steel plate at 45 deg. Through. 
262 (240) | > Ps-in. (9 4, ) * - Hole through; shell glanced. 
262 (240) ‘ss bx 0s - ’ in front of }§-in. | Through both plates. 
nore (18 mm.) iron plate. Distance between 
iy’ plates, 3 ft. (80 cm.) 
af 273 (250) Steel #;-in. (9mm.) iron plate rivetted to }4-in. | Penetrated 1,5, in. (84 mm.) 
(25 mm.) iron plate. 
262 (240) = j-in. (19 mm.) iron plate rivetted to }}-in. bb 1} in. (87 mm.) 
(21 mm.) iron plate. 
800 (274) ‘ §-in. (16 mm.) iron plate at 45 deg. Through. 
300 (274) me es G8 » — steel plate at 60 deg. ” 
300 (274) “ CD oy RO” 6 e » normal Point through. 
Ports- 300 (274) ” |b» ” an ” 45 deg. | Through. 
mouth, 300 (274) ea | Four ,%-in. (5 mm.) iron plates, 5 ft. (1} m.) Through two, burst ; holes through the 
England. apart. third. 
200 (183) ne j-in. (19 mm.) steel plate Point through. 
200 (183) Md me a ms a deg. Through and burst. 
200 (183) ee Two ,’,-in. (5 mm.) steel plates, 6} ft.(2m.) | Through first plate, burst, and frag- 
| apart, and at 25 deg. to the line of fire. ments through second. 
| 
GERMANY. projectile passed through the bow and four of the 


Chilled Shell.—Range 300 m. (328 em. Through A 
and B ; exploded ; holes through C, D. 

Common Shell.—Range 300 m. (328 — Through A 
and B; exploded ; holes through C, D. 

Chilled Shell.— — 300 m. (328 qoeee’. Through A 
and B ; exploded ; holes through C, D, and E. 

Common Shell.—Range 300 m. (828 ges Through A 
and B; exploded; holes through C, D, and E. 


transverse bulkheads. 

A very interesting series of trials were carried 
out in Italy, England, and Germany with this gun, 
against a target representing a torpedo boat, and of 
which a diagram.is given in the annexed Fig. 657, 
showing the distance between the bulkheads and 
the thickness of all the plates. In Table CIII. are 


Fic. 657. 
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tion, and the firing Tables and statistics of pene- 
tration given, are the results of actual trials. 
Taking first the firing Table C. for the 1-pounder 
(37 millimetres), it may be mentioned that this was 
computed by the French Naval Department from the 
Gavre trials, the Table of Penetration CII. coming 
from the same source. With reference to the last 
named Table, it may be mentioned that the target 


used represented the steel hull of a 100-ft. torpedo | 8Te*' 


boat, and at a range of 200 yards, the steel pierced 
the sides and bunker plates, and penetrated the 
boiler. Fired end on against the same target, the 





a oo “Va 
A. Bow plate 3.C.D.E Bulkheads  F Boiler plate, 


| appended particulars of all these trials, in which 
the various kinds of projectiles fired with this gun 
were employed. : 

In our next articles we shall refer to the ballis- 
tical efficiency of the larger calibres. 








Frencu Ramway Trarric.—The receipts of the six 
t French railway companies last year showed a fall- 
ing off of 180,000/. in round figures, as compared with 1889. 
The traffic of that year, having been largely augmented 
by the Paris Exhibition, was 3,120,000/. in excess of the 
| collection for 1888. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Thursday evening, March 19, and Friday even- 
ing, March 20, this Institution met at the Institution 
of Civil Engineers under the presidency of Mr. 
Joseph Tomlinson. The first paper read was the 
‘‘Fourth Report of the Research Committee on 
Friction.” This report we shall publish in full in 
an early issue; meanwhile, to render the discussion 
intelligible we give below a short abstract of it. 


Friction or A Pivot BEARING. 


The experiments on the friction of a footstep bear- 
ing were made at Messrs. Simpson and Co.’s works, 
Pimlico. The bearing experimented on was flat ended 
and 3 in. indiameter. The vertical shaft carrying the 
footstep was geared to a horizontal shaft which was 
driven by a belt from the shafting of the works. 
The bearing was pressed upwards against the foot- 
step by an oil press with a plunger 6 in. in diameter. 
This plunger was made a good but perfectly free 
fit in its cylinder for a length of 9 in., a number of 
grooves being turned in the cylinder throughout 
its whole length at close intervals. Connected with 
the footstep was a circular plate which had a groove 
turned in its periphery ; a small chain lay in the 
groove round a portion of the circumference, from 
whence it led off to a spring balance attached to the 
fixed frame of the apparatus ; so that the rotation 
of the plate stretched the spring balance, and the 
force tending to turn the plate was thereby indicated. 
The upper end of the vertical shaft that carried the 
footstep had a piston fixed on it, which revolved in 
a cylinder 6 in. in diameter. This upper cylinder 
was connected by a pipe with the cylinder of 
the lower press, so that, whatever oil pressure there 
was in the lower cylinder pressing the bearing 
upwards, there was the same in the upper cylinder 
pressing the footstep downwards. The footstep 
having been set running at the desired speed, 
the pump was, worked until the pressure gauge 
on the oil press indicated the desired pressure ; and 
the friction was then read off the spring balance. 
The first method of lubrication tried was by 
introducing the oil through a hole in the centre 
of the bearing, and distributing it through two 
radial grooves. The oil rapidly overflowed at 
the top of the bearing, and fell again into the 
lubricating pipe, the bearing acting as a pump, 
and giving a rapid circulation of oil. As long as 
the oil ran dirty, it ran to waste, while fresh clean 
oil was supplied to the lubricating pipe. When 
it became clean the circulation was established. 
Experiments were first tried at 50, 128, 194, 
290, and 353 revolutions per minute. The friction 
was plotted on a diagram in inch-pounds. The 
coefficient of friction was obtained by dividing the 
friction in inch-pounds by the product of the load 
multiplied by the area of the bearing. From geo- 
metrical considerations two-thirds of the radius of 
the bearing was taken as the radius at which the 
force of friction acts. At50 revolutions per minute, 
the coefficients of friction varied between .0181 
and .0221 ; at 128 revolutions between .0053 and 
.0113; at 194 revolutions between .0051 and .0102 ; 
at 290 revolutions between .0044 and .0178; at 
353 revolutions between .0053 and .0167. Generally 
the coefficients decreased as the friction increased. 
After the experiments with the steel footstep on 
manganese-bronze, a white metal bearing surface 
was substituted. A set of experiments were taken 
at 128 revolutions per minute, the coefficient of 
friction was a little larger with the white metal 
than with the manganese-bronze. At the higher 
speeds the coefficient of friction was less, owing 
to the more perfect lubrication, as shown by the 
more rapid circulation of the oil, and at the higher 
speeds with medium loads it was in several cases 
under 0.0050 or 545th. The manganese-bronze and 
the white metal bearings were tested for endurance 
at 128 revolutions per minute. The former bearing 
heated and seized on one occasion with a load of 
260 Ib., and on another occasion with 300 1b. per 
square inch. The white metal bearing under similar 
conditions heated and seized with a load of 240 Ib. 
pe square inch. The steel footstep on manganese 

ronze was afterwards lubricating with three and 
with four radial grooves; but the friction was 
from one and a half times to twice as great as with 
only the two grooves. 

Mr. Wicksteed, in opening the discussion, said 
that the experimental apparatus described was a 
very admirable one, and he was very glad to think 
it was still in existence, and that there might 





be some further experiments made with it. One 
interesting feature in it was that the pressure was 
put on to the pivot at the bottom by means of a 
parallel ram without any packing, and which, being 
made a free fit, and having a number of circular 
grouves, was said to be almost oil-tight. The bulk 
of the experiments appeared to have been carried 
on up to the point of 160 lb. to the inch on the 
footstep; which, he thought, would be about 
40 lb. to the inch on the ram. That was not 
a very severe pressure. Some of the experiments 
appeared to have gone up to 240 lb. per inch 
on the footstep, which would bring the pressure 
in the hydraulic chamber to about 60 lb. He 
wished to ask whether the passage of the oil 
noticeably increased when the higher pressure was 
reached—whether the flow of oil was noticeably 
more under 60 lb. pressure than under 40 1b. He 
should expect a pressure very svon to arise in which 
the passage of the oil would be very copious, and it 
would be interesting to know up to what pressure 
such a device might be used without losing a large 
quantity of fluid. 

On the records of the Institution there was a 
diagram supplied by Mr. Ford Smith of a footstep 
bearing, which was-precisely the same in principle 
as the amended bearing adopted by the Committee. 
Mr. Smith described, in the discussion on the last 
report on collar friction, how the oil circulated 
freely round the pivot and was constantly coming 
out at the bottom. He ran out the pressure to 
450 lb. to the inch. In the present report it was 
stated that the bearing seized at 240 lb. to the inch. 
He presumed that was the first point at which 
seizing was noticed. He was glad that the point 
had been recorded where the seizing took place, 
but he wanted to know whether the resources of 
the engineer were exhausted when 240 lb. to the 
inch was reached. He hoped that the plan adopted 
by Mr. Smith, of having a large succession of loose 
revolving discs, would be tried in the apparatus, 
because he thought that speed must be an element 
in the seizing of bearings. The speeds were not 
very high, yet if they had a much lower speed 
totally different conditions would be produced. 
When the report on collar friction was presented it 
appeared that the collar began to seize at some- 
thing over 80 lb. to the inch. He then brought 
forward an example of the thrust collar of a drilling 
machine spindle, which worked constantly at a 
pressure of 336 lb. to the inch—four times as much 
as the collar experiments dealt with by the Friction 
Committee ; it worked, however, at a slower speed. 
It was a collar upon a shaft which had a stem. The 
lubricant was fed from the centre, and had the 
opportunity of flying outwards but not of escaping 
inwards. 

Mr. Veitch- Wilson said he was very much interested 
in the subject, and had tried in a crude way to deter- 
mine some of the questions under discussion. In an 
earlier paper notice was taken of the fact that the 
temperature of the bearing had very much to do 
with the coefficient of friction—that the coefficient 
diminished as the temperature rose. He had 
examined the present paper to see at what tempe- 
rature the experiments were conducted and 
whether any means were provided for ascertaining 
that such temperature was not exceeded. He 
thought it probable that various speeds would 
develop a considerable difference in the tempera- 
ture of the bearing in a very short time. The 
effect of increasing the temperature would, he 
thought, be to diminish the viscosity of the oil and 
lower the coefficient of friction. From some 
experiments which had been tried he thought 
it was not unfair to assume that at 90 deg.—the 
temperature at which the experiments were tried— 
the viscosity of sperm oil would be about 40 
of an empirical scale, or, perhaps, a little under ; 
lard oil at 60 deg. would have a viscosity of 100; 
at 70 deg. of 90, and at 130 deg. it ran down to 39. 
He wished to repeat the question that he had 
frequently asked engineers, namely, that since the 
effect of friction was to produce heat, and the 
effect of heat was to reduce the coefficient of fric- 
tion, did they, in driving at a higher temperature, 
economise power, or was there still an expenditure 
of power in producing that high temperature ? 

Fallon A.B. W. Kennedy said that Mr. Tower's 
paper condensed a great deal into a very small 
space ; but he should have been glad if double the 
number of results had been included in it. The 
point raised by Mr. Wilson, he hoped, would be 
afterwards added by Mr. Tower, because the in- 
formation would be of considerable value. It 





would, he thought, be very important to know 
whether the difference in the coefficients of friction 
at different speeds given by Mr. Tower was due to 
a difference of lubrication—whether they could get 
a very low coeflicient from a very slow speed—if 
they could get equally good lubrication, or whether 
the difference was something which had actually to 
do with the speed. If it were a question of lubri- 
cation it was very desirable that the lower speed 
experiment should be made with the same lubrica- 
tion as the quicker speeds. Mr. Wicksteed had 
anticipated some of the points he was about to 
raise. From their earliest experience of engineer- 
ing it had been borne in upon them that footstep 
bearings would carry fabulous loads. Of course, 
the footstep bearings in question, although per- 
fectly lubricated, had only been able to carry a 
small load. There were plenty of instances of 
footsteps carrying a much greater load, but not 
being lubricated anything like so efficiently. The 
question then arose whether the difference was due 
to a difference in form or construction. He pre- 
sumed that the difference was really due to a very 
great extent to a distribution of the motion among 
two, or three, or four surfaces by putting loose 
discs below the footstep, now a very common 
practice in good work. He thought it would be 
worth while if the Institution could arrange some 
experiments on some such footstep as that. It 
would be interesting to know whether the centre of 
pressure in the footstep bearing taken in the report 
was right or not. Of course, the assumption that 
it was at two-thirds of the radius assumed that 
the pressure was uniformly distributed, and re- 
mained uniformly distributed afterwards, but he 
thought that with two revolving surfaces, with a 
uniform pressure upon them, when those surfaces 
were set in motion he immediate result would be 
that the outside would wear, and then the pressure 
outside would be less than the pressure nearer the 
centre, and the ultimate condition would be one of 
uniform wear and not of uniform pressure. Two 
things would follow—first, that the centre of pres- 
sure would be half the radius instead of two-thirds ; 
and, secondly, a most perplexing thing would 
happen in the middle, because the intensity of 
pressure must be enormously great, and the mate- 
rial must be crushed. But as nothing of that 
kind was introduced, there must be something 
wrong in that way of looking at it. It wasa matter 
that he had thought of several times, and it per- 
plexed him not a little. In the case of the ring 
surface they were probably right in taking the 
centre of pressure as the arithmetical mean between 
the outside and inside radius, and in the case of 
the footstep probably the mean radius of friction 
was more nearly at half the radius of the pivot than 
at two-thirds; but that perhaps was more an 
academic than a practical question. The curves 
given in the diagram were, he said, wavy lines 
made by drawing through the points formed by the 
experiments. Such curves did not tell an exact 
tale, and in place of them true curves ought to be 
drawn, showing the mean of the points determined. 
The Institution, the speaker added, was greatly in- 
debted to the Committee for the way in which they 
had conducted the research. 

Mr. Schénheyder said it was believed that a 
footstep would carry almost any weight, and the 
result was that it was no uncommon thing in mills, 
turbines, &c., to find the footsteps running hot 
because the weight which they were capable of 
carrying had been very much overrated. He 
was glad to find from the experiments that 
had been taken with so much care a con- 
firmation of what he had always assumed, 
viz., that a footstep was very much in the 
nature of a bearing such as that used for cross- 
heads, which would not carry much more than one- 
tenth of what the journal would, say 40 lb. or 60 lb. 
persquare inch. It appeared from the experiments 
that although the amount of pressure which foot- 
steps carried was as high as 160 lb., the best 
pressure, at any rate for moderate speeds, was 
not more than 60 Ib. to 100 lb. per squareinch. He 
agreed with the Committee that the coefficient of 
friction diminished as the amount of lubrication 
increased. He would suggest a continuation of the 
experiments with oil pumped under the bearing, as 
had been daily practised in some footstep bearings. 
It would then be known exactly what the lubrication 
was. If Mr. Wicksteed’s ry weg: were adopted 
as to introducing a number of discs, the result would 
be that the surface friction would be very much 
reduced. But if that were done some means would 
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12-CENTIMETRE 55-POUNDER HOTCHKISS QUICK-FIRING GUN. 


(For Description, see Page 355.) 
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have to be taken to insure that lubricant got in 
among the discs. He was surprised to find what a 
small difference there was between the coefficient 
of friction of white metal bearings and phosphor- 
bronze. It might be because it was not a friction 
between metal and metal, but between oil particles. 
With regard to thediagram onthe wall, it appearedto 
him to be of very little use. They did not want to 
know the friction in inch-pounds, but they did want 
to know the coefficient of friction, and if that had 
been plotted out according to the different pressures 
per square inch of bearing, and at the different 
speeds, it would have been very much better. 

Professor Kennedy said it would be interesting to 
have more details of the experiments made with 
three or four radial grooves at the bottom of the 
bearing. 

Mr. Henry Davey said the method of mounting 
the bearing was most favourable for getting good 
results. It was supported in the centre on a point. 
It was free to adjust itself exactly to obtain an 
even distribution of pressure, and in this respect was 
different from the bearings commonly used. The 
fixed centre of a lathe carried much heavier weights 
than ever were placed on a footstep, and yet it 
gave no trouble. There was, moreover, a very 
marked difference between the condition of support 
on the centre of a lathe and that of a footstep bear- 
ing. The greatest weight was carried on the top 
surface, the lower surface probably scarcely touch- 
ing, and that was a condition to be borne in mind 
in comparing one with the other. It was perhaps 
the more puzzling on that account. 

Mr. Sampson said that in the paper it was stated 
in the ‘‘ general conclusions ” that ‘‘a single diame- 
trical groove is better than any other plan.” He 
would Tike to know whether the experiment had 
been tried of working a bearing of that nature with- 
out any grooves. In his own practice he had found 
oil grooves rather an objection than otherwise. 
He had never found any difficulty in getting oil to 
run between the grinding surfaces. He thought 
that putting grooves across a bearing of that nature 
had rather a tendency to let the oil escape than to 
secure lubrication. Owing to the different surface 
speed of bearings of that kind near the centre and 





siderable time. At first, no doubt, the pressure 
was uniform, but as the surfaces ran, and the out- 
side wore, the pressure became accentuated near 
the centre and the conditions were altered. 

Mr. Lockhart said he did not understand whether 
it was really the recommendation of the Committee 
that flat surfaces should be used for these bearings. 
It would be interesting to know whether any other 
bearings were tried. In his own experience he 
found that spherical bearings gave very fair results. 
The theory was, of course, that if they could reduce 
the bearings to a centre they got practically no 
motion at all, but there came a point where the 
pressure might become too great. 

Professor Cayley said it was stated that ‘‘ the bear- 
ing proved to be a most efficient pump,” and in 
another part that ‘‘ the manganese-bronze bearing 
heated and seized on one occasion.”’ He presumed 
that on that occasion the pumping action gave out. 
If that were so, it might be interesting to know the 
cause—whether it was the extra weight only, or 
whether it was due to the viscosity of the oil. 

Mr. Walker said that in 1852, a large pair of 
engines were made for driving a flax mill at Leeds, 
and with an unusually large flywheel. That fly- 
wheel soon became a source of trouble, and the 
works were frequently stopped because the flywheel 
shaft got hot. Being invited to examine the shaft, 
with the object of suggesting a cure, he advised 
them to have a very well-made Yorkshire iron 
shaft, and that the bearing should be made very 
much better and harder, because the workmanship 
was not at all equal to the load the shaft had to carry. 
He told them that if they would put better work- 
manship and better material in, in his opinion the 
trouble would disappear. A new shaft was accord- 
ingly made, and bearings of very hard metal, the 
greatest possible care being taken to make the bear- 
ings fit perfectly. The shaft had not run more than 
an hour before he felt that it was beginning to get 
warm. The machinery was stopped and a small 
hand pump was fixed to each neck to give it a good 
douche of water every half-hour. Oil was pressed 
in at a pressure of something like half a ton to the 
square inch, and in that way the difficulty was 
overcome. He said a great amount of con- 





near the periphery, he thought that in order to 
obtain reliable results they should be run for a con- 


fusion occurred among mechanical men through 
not giving attention to such facts as_ these, 
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and if good workmanship were used enormous 
weights could be carried. It had often been con- 
sidered a marvel how a shaft with a little bit of 
centre could carry such enormous weights, but the 
explanation appeared to be that the material was 
compressed so thoroughly, and was so extremely 
hard, that when well lubricated, it would carry the 
weight. There were thousands of shafts working 
in the country that depended for their lubrication 
upon getting hot—they had to get hot before they 
could get thoroughly lubricated ; but that seemed 
to him a very outrageous way of doing it. What 
was to be aimed at was good workmanship and good 
material, for it was upon these that the load that 
the gearing would carry depended. 

Mr. Schénheyder asked Mr. Walker what was 
the weight on the journal that gave so much trouble, 
and also the diameter of the journal. It was well 
known that a flywheel shaft would not carry so 
much load as many other shafts, because the load 
was so steady on the bearings. 

Mr. Walker said he could not state the facts from 
memory, but he thought the weight was greater than 
anything that had been referred to that night. 

Mr. Dalby asked if any record was taken of the 
change in the figure at the bottom of the footstep 
after the experiments were made, because it 
appeared to him that that would settle the question 
raised by Professor Kennedy. He would also like 
to know if any experiments had been made on 
pivot bearings in the form of a Schiele curve, so as 
to proportion the amount of load per square inch 
to the speed at which that particular portion of 
surface travelled. He also asked if magnolia 
bearings had been tried, because he had heard of 
very good results being obtained with them in 
steamships. : 

Mr. Tower, in reply to Mr. Wicksteed, said he 
thought that no difficulty would have arisen from 
leakage of oil from the cylinder putting the load 
on the brass, even if the pressure had been raised to 
100 1b. per square inch, instead of 401b. Mr. Wick- 
steed had referred to the experiments of Mr. Ford 
Smith. The bearings used by that gentleman were 
practically the same as used by the Research Com- 
mittee, so far as the shape was concerned, and he 
also used the single diametrical groove for distri- 
buting the oil. But he used six rubbing surfaces 
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WALL PLANING MACHINE. 
CONSTRUCTED BY MESSRS, FRANCIS BERRY AND SONS, ENGINEERS, SOWERBY BRIDGE. 
(For Description, see Page 380.) 
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to carry the pressure, and in that way was able to| observations as how the friction varied between | been reached the footstep itself required constant 
use much higher pressures. [t was like having | the highest pressure at which the bearing worked | watching to prevent it seizing, and if it did so it 
six men to do a piece of work in place of one. The | satisfactorily and that at which it seized, because | took from three to four days to get it into working 
Committee had not been able to make careful|after a pressure of 160 lb. per square inch had | order again. The friction, however, was very 
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variable between the limits, the bearing frequently 
showing symptems of seizing. Professor Kenned 

and Mr. Wicksteed had both noted that the coef- 
ficient diminished as the speed rose up to 290 revo- 
lutions per minute. This was probably due to 
better lubrication, as at the low speeds the foot- 
steps formed a less efficient pump, and the supply 
of lubricant was not so good. ft was impossible 
to regulate the supply of oil, as had been 
suggested, as_ the Feuer took its supply. 
Mr. Wicksteed had referred to the experiments 
on a collar bearing. In those experiments the 
collar was very narrow and it was difficult to 
supply it properly with oil, which was A png ad 
the reason it bore only a small load. Still he be- 
lieved in the thrust bearings of steamships the 
makers had also found it advisable to keep the load 
low. As regards a lathe centre, he thought the 
centre really did seize, but the motion was slow, 
and hence the energy which could be turned into 
heat by the seizing was also small, and was radiated 
off without difficulty. He could not imagine that 
there actually was any real oil film between the 
surfaces under the high pressures existing in such 
cases. Mr. Veitch-Wilson had asked whether 
the temperature had been recorded or regulated. 
In the first set of experiments on a cylindrical 
bearing the Committee had gone into the whole 
question of the effect of a rise in temperature, and 
thrashed the matter out thoroughly ; they had 
therefore not thought it necessary to repeat these 
observations in the present instance. The same 
remark would apply as tothe value of different 
oils. In the present case the footstep was supplied 
with ordinary mineral lubricating oil used in 
Messrs. Simpson’s works. With regard to the 
point raised by Professor Kennedy as to the bear- 
ing wearing more and more near its circumference 
than at its centre, and so increasing the pressure 
in the neighbourhood of the latter, he thought there 
was in reality no wear at all. When the bearing 
was in proper order, the metal did not come in 
contact with metal, but the two surfaces were sepa- 
rated by an oil film. If the surfaces did touch at a 
point, the surfaces would wear till they no longer 
did so. The question as to what was the effective 
radius of friction was, as Professor Kennedy had 
remarked, a question of taste. Professor Kennedy 
had also suggested that the dots corresponding to 
the actual observations should be placed on the 
diagrams. The curves, however, were drawn 
through the actual points recorded, and as the 
observations were taken at equal increments of 
load, members would have no difficulty in putting 
in the dots themselves. No doubt at low speeds 
the bearing was no longer an efficient pump, and 
then other forms of pump might be used. Re- 
ferring again to the diagrams, an objection had 
been raised to the friction being expressed in inch- 
pounds, This, however, did not mean _inch- 
pounds of energy, but the resistance at a radius 
of lin. It had been suggested that the bearing 
would have run better with no groove at all in it ; 
but he did think it would have worked without the 
groove, as the two surfaces might make an oil-tight 
fit and the lubricant be unable toreach them. One 


- speaker had stated that it took a long time to get a 


bearing to proper working conditions. In the pre- 
sent instance it took them five weeks to do so, and 
the patience of the Committee had been severely 
tried. This was one reason why more variations 
had not been introduced. They had, however, 
tested a footstep consisting of a hemisphere of 
hardened steel bearing against a hardened steel 
plate, but the results were so irregular and incon- 
gruous that they had not thought fit to embody 
them in their report. It had been suggested that 
the bearing seized from a failure in the pumping 
action of the footstep. This.was not so, as seizings 
took place in spite of the action. The observers 
could always tell how the bearing was working by 
looking at the oil as it came ‘rom the bearing. 
When all was going on well it was perfectly clear, 
but when the bearing showed signs of seizing it was 
full of particles of brass. Mr. Walker had dwelt 
on the importance of good workmanship in a bear- 
ing. This was very true. The rubbing surfaces 
must be perfectly accurate, and if not so initially 
must make themselves so by mutual wear before 
the bearing would work properly. As to the 
change in figure in the rubbing surfaces, after 
the conclusion of the experiments, none were 
observable. The two surfaces were flat, and had 
been got up most carefully and the marks 
of the scraper could still just be seen when 





the experiments had been completed. No error 
arose from the friction of the spring balance pivot 
as the reading was taken by first moving the balance 
in one direction, letting it come back and taking 
an observation, and then moving in the opposite 
direction, and doing the same thing. The mean of 
the two readings was taken in the final. 

Mr. Wicksteed wished to ask a question rising 
out of Mr. Tower’s reply. That gentleman had 
stated that putting a number of discs at the bottom 
of the footstep was like putting six men to do the 
work of one. This was to him a complete enigma, 
and he would be glad if Mr. Tower would explain 
himself more fully. Asthe pressure f was the same 
in each of the discs, it seemed to him they ought 
all to have an equally tendency to seize. 

Mr. Maginnis suggested that each disc would take 
a part of the whole velocity, and in this fact was to 
be found the explanation of their beneficial 
action. 

In reply, Mr. Tower maintained the correctness 
of hisanalogy. He believed one pair of discs only 
was at work at a time. When they showed a 
tendency to seize, another pair took up the running, 
giving the first pair time to cool down. 

The President, in moving a vote of thanks 
to the author of the paper, felt himself rather 
in a dilemma, as no one person was the 
author. A great number of members had taken 
more or less part in the work, but Mr. Tower 
had done by far the most. Before performing this 
duty, however, he wished to make some remarks 
on the subject of the paper. Mr. Ford Smith’s 
experiments had been referred to in the discussion. 
That gentleman had brought forward a case in which 
abnormally high pressures were carried bya footstep 
bearing. He had, however, neglected to mention 
that the footstep was at the bottom of a vertical 
shaft, fitted with a bevel wheel gearing into a hori- 
zontal shaft, and most of the load supposed to be 
carried by the footstep was really taken by these 
wheels. It had been stated that the discs on the 
spindles of drilling ‘machines diminished the fric- 
tion, but this was not so. If the weight was kept 
on long enough all the discs would seize, but more 
time was required than if there was but one pair 
of rubbing surfaces. Some time ago he had defined 
lubrication as the putting of something between the 
surfaces of a bearing for the purpose of keeping 
them apart. If no oil was supplied to a bearing no 
weight at all could be carried for any length of time. 
He had been connected with the construction of 
locomotives for many years, and had found that if 
an engine was constantly giving trouble and requir- 
ing repairs, it was invariably due to the bearings 
having too high a load. He had found that in the 
case of locomotives the bearings would not run cool 
if the weight exceeded 24 cwt. per square inch. 
Mr. Walker had described a case in which the bear- 
ings of a flywheel had given trouble. He thought 
if the pressure in those bearings was worked out, 
Mr. Walker would find it to have been about 3 cwt. 
per square inch. Some yearsago he had laid down 
the dimensions of a winding engine for the deepest 
shaft in Soush Wales. The owners had built the 
engine according to those dimensions, with the 
exception of using much larger and heavier drums. 
The bearings in the drumshaft would not run cool 
without constant streams of water, and he went 
down to see about it. He had a two-foot rule with 
him, and discovered the changes that had been 
made in his designs, and pointed them out to the 
owners, remarking that they could not change 
them then, but would have to keep up the supply of 
water to them. In fact, he had found 2% cwt. per 
square inch to be the limit even when the bearing 
had end play and could move longitudinally, and 
he thought the experiments of the Committee con- 
firmed this result of his experience. If the collars 
of a marine thrust bearing were unable to relieve 
themselves by motion due to the straining of the 
vessel, he thought they would run blazing hot. 
Indeed, they did so now and had to be run witha 
constant stream of water on them. He did not 
think it would be possible to take the Umbria’s 
14,000 horse-power on a fixed point. He was 
happy to think there had been so good a discussion. 
Thanks to Mr. Tower, they had got a very perfect 
machine in which to carry out the experiments. 
They had all contributed something to the final 
design of the machine, but Mr. Tower had done 
the most, and the cordial thanks of the meeting 
were due to him for his great care and attention. 

In addition, the President stated that Professor 
Kennedy thought he ought to explain to Mr, Lock- 





hart that the Committee did not think it part of 
their duty to select any particular form of foot- 
step. The flat surfaces were chosen as securing the 
best fit. 

Mr. Schénheyder suggested that Messrs. Thorny- 
croft should be asked to supply particulars of the 
working of the disc bearings in the fan engines 
manufactured by them. But the President thought 
this suggestion had best be communicated to the 
secretary in writing. 


Rock Dritt1s. 


A paper by Messrs. Carbutt and Davey, “On 
Recent Trials of Rock Drills,” was next read, and 
the discussion was adjourned until the next (last 
Friday) evening. This paper was founded on the 
competition which was the outcome of the Exhibi- 
tion of Mining and Metallurgy, held at the Crystal 
Palace last year. The competition was arranged 
by the competitors themselves, the terms of the 
contest being mutually agreed. The arrangement 
seems reasonable, and one which should at any rate 
result in giving satisfaction to those most concerned. 
So far as we are aware this may have been the case, 
although one contestant had a supplemental private 
trial to correct results, but it would have been well 
had the users of rock drills had more voice in the 
arrangement of the programme, and certainly it 
might have been desirable to have had at least one 
mining engineer, well versed in the practical every- 
day working of the machines, added to the adjudi- 
catory committee. Seven power drills and two 
hand drills were entered. The authors who super- 
intended the trials contributed the paper, with a 
view to put the matter on record in the Proceedings 
of the Institution, and to raise a discussion on the 
subject. As we intend shortly to publish this 
paper in full with the illustrations, we need not 
enter into the details of the construction of the 
drills here. The following drills were entered for 
competition : McCulloch’s ‘‘ Rio Tinto ;” Stephens’ 
‘* Climax ;” Bickle ; Ingersoll-Mayne; Daw ; Coles ; 
Hathorn’s ‘‘ Eclipse ;” Ingersoll hand power ; 
Bromfield-Ingersoll hand power. All the drills 
were fed by hand. 

On the discussion being opened on Friday even- 
ing last Mr. Carbutt was the first speaker. He 
said that these were the first trials of any con- 
sequence carried out in this country to test the 
comparative merits of rock drills; and he was 
glad to have acted as judge on them, his position 
as a steam hammer manufacturer enabling him to 
appreciate the question ; the blow of a rock drill 
being similar to that of a steam hammer. The 
trials had been very successful, but he was unable 
to say which of the drills was the best. One drill 
might be good for one purpose and another drill 
for another purpose ; but one thing certain was 
that every one competing had good points. It was 
now possible to compare machine with hand work. 
The former naturally did the best work, but hand 
power also did well. 

Mr. Davey intimated that he had nothing then 
to add to that which had appeared in the paper. 

Dr. Le Neve Foster wished to correct Mr. 
Carbutt’s statement that these were the first trials 
of importance held in this country. In 1866 trials 
were made in Cornwall, and since then there had 
been various public trials of importance carried 
out by the Cornwall Polytechnic Society. On 
one occasion they had trials not only with com- 
pressed air but with the hand drill worked in 
the old way. Referring to the Crystal Palace trials, 
the speaker was of opinion that a test of a few 
minutes’ duration made above ground was not of 
much use. In the mine they had quite a different 
set of conditions to contend with. Confined space, 
wet, dirt, want of light, and many other disadvan- 
tages. It was as reasonable to consider these tests 
a criterion of what the various machines would do 
in real work as it would be to judge of a soldier’s 
capacity to walk from London to Brighton in full 
marching order by his success in a hundred yards’ 
sprint in running costume. In conclusion, the 
speaker paid a well-merited tribute to the beautiful 
wall diagrams, the execution of which, he said, could 
not be too highly praised. 

Mr. Collins, of Penzance, said he could corrobo- 
rate what Dr. Le Neve Foster had said, and he felt 
sure that the results of the Cornish trials was to 
introduce the rock drill into practice earlier than it 
otherwise would have been. Trials of this nature 
were good in getting together a good number of 
machines, but to derive useful results they should 
be set to work on a stone harder than granite and 
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made to drive fifteen or twenty fathoms under 
ground. In that case there would be brought for- 
ward the difference of boring in different positions. 
For boring down a heavy drill had greater advan- 
tage than a light one, whilst in boring upwards the 
result was just opposite. For this reason the 
heavy drills had the advantage at Sydenham. An 
important point to bear in mind was the simplicity 
of the machines and ease of Mg ta Some drills 
had parts that would not last long in wear, but 
were easy to replace. The relative advantages 
of these two features should be considered. 
In many cases the power required to work 
the machine was not so important a feature as 
seemed to be imagined by some. Often the air was 
compressed by water-power, and frequently there 
was a practically unlimited supply on the spot. 
Then it was that a handy drill would be appreciated 
irrespective of the power required to work it. 

Mr. Addy, of Sheffield, dwelt chiefly on the form 
of the cutter in the drills. He noticed that in the In- 
gersoll-Mayne the cutter was in the form of a cross, 
whilst all the others were the ordinary chipping 
drills. In the table of results it was shown that 
this machine drilled 4.50in. and 10.87in. in 30 and 95 
seconds respectively. The remarks showed that the 
machine stuck and the drill was broken in both 
cases. In a second instance it was said that the 
machine would not work regularly. The speaker 
thought that this failure was due to the drill itself 
and not to the machine. The cruciform cutting 
edge was suitable to soft stone, but not to hard 
stone like granite. After exposure to the air 
for some time granite became harder, and it was 
well known that the granite setts in time became 
extremely hard. Probably it was thought that the 
block of granite operated upon would have been 
soft as that newly quarried. The speaker wished 
to make reference to the Coles drill. He noticed 
in the tables that this machine had drilled two holes 
4,31 in. deep and 7.75 in. deep respectively. On 
the table, however, was an independent report 
which showed that, under similar conditions, on a 
subsequent occasion the same machine drilled holes 
12 in. and 14 in. deep in the same space of time. 
He would like to ask the reason for this difference. 
Mr. Tomlinson here interposed, and said it was out 
of order for quotations to be made from any report 
other than that before the meeting ; a ruling which 
we think is not borne out by precedent, even if 
there be a rule of the Institution to that effect. 

Mr. Coles said that the paper had this point of 
value, that it was not from a maker of rock drills, 
and therefore the writers had no trade object to 
serve. The machines were divided into three 
classes : (1) Drills in which the valve is worked by 
air pressure ; (2) drills having the valves worked 
through mechanical connections by tappets or cams ; 
(3) valveless drills, in which the main piston itself 
performs the office of valve. In the first class the 
piston performs the function of a valve for reversing 
the actual valve, while the latter in its turn causes 
the motion of the piston to be reversed. Eighteen 
years ago the speaker had introduced a rock drill 
of the first class, but which was worked by steam. 
It was not successful as it had a long valve, which, 
when steam was admitted, changed its shape. For 
this reason the valve had to be a loose fit, and 
leakage past therefore spoilt that action. He had 
had experience in tappet drills, and had operated 
the original ewe drill, which had done good 
work, but he considered the air valve superior. In 
the tappet arrangement, the steel of the tappet 
projects into the cylinder. The steel had to be 
made hard and was apt to chip. The tappet form 
would not keep its form so well, but in the Rio 
Tinto machine they had got over that by adopting 
a cylindrical shape. It was objected that the air 
valve might be stopped by a small portion of dirt, 
but the speaker considered it better to have the 
air valve hung up if grit or dirt got in, rather than 
drive the dirt forward. In the trials under con- 
sideration no automatic feed was used. That was 
a feature to be noted. The speaker was convinced 
that the best feed apparatus was an experienced 
man. He would keep the machine up to its 
work by feel in a way that no mechanism could 
do. Any one who had seen the Crystal! Palace 
trials must have been convinced what a difference 
in results was produced by a good operator. He 
would like to say a few words in explanation of the 
letter which had not been allowed to be read. It 
referred to his own drill, and came about in this 
way. On page 14 of the report it was said: ‘* There 
was only one 24 in, machine tried, but its full 





capabilities were unfortunately not properly tested. 
because the air was throttled at the inlet cock.” 
That e referred to his own drill, and the 
result of his failure was over-confidence. Before 
sending the machine down to the trial it was not 
overhauled. Had it been it would have been found 
out that there was only a } in. stop-cock, which was 
far too small, and admitted hardly any air. This of 
course would be fatal to success, whatever might 
be the merits of a machine, and he, therefore, after 
the trial was over, applied for permission to take 
part in one of the subsequent competitions. This 
privilege was denied to him as the date of entry 
was past. That being the case he had asked Mr. 
Davey to make a private trial for him after the drill 
had had a full-way cock put on. He got a piece 
of the same stone, and the machine was worked, 
not by a miner, but by the manager of his works. 
The speaker considered a chisel-pointed drill good 
when the steel was uniform, but when there were 
variations in the hardness of the stone he found it 
was apt to jam. He found the dearest steel always 
the best. They could tell exactly how long a drill 
would keep sharp by the price paid for it. He con- 
sidered that the arrangement of trials was not 
satisfactory ; but, in any case, the competition was 
mainly a soldiers’ battle. Any one who had watched 
the contest would recognise how much more the 
result was governed by the men rather than by the 
machines. 

Mr. Schénheyder said that twenty years ago he 
had experimented with an air drill, but as it did 
not have a very long valve there was no difficulty 
with expansion. The automatic advance was made 
by a separate cylinder, so the trouble from ratchets 
did not exist. There were no internal cams or 
striking tappets. A key was used for fastening, 
but this gave trouble, so it had been replaced by 
a taper hole arrangement. It had been questioned 
whether the quantity of air used should be taken 
into consideration in deciding the value of the 
machines. Nevertheless it was a factor, and 
should be given due weight, although its import- 
ance would vary greatly in different positions. If 
the air used was to be measured at all he would 
suggest that a more accurate means of registering 
its quantity should be devised than the meter 
shown on the diagrams. It might be very good 
for water when flowing quickly, but the speaker 
questioned whether its records were of any value 
under the conditions of working at the trials, and 
quoted figures at some length in suport of his con- 
tention. He would therefore suggest that a smaller 
meter should be used on another occasion ; although 
he was of opinion that the measurement could 
be best done by exhausting into a gasholder and 
obtaining positive records in that way. 

Mr. Carbutt disclaimed any responsibility for the 
meter. 

Mr. Bright, whose firm had lent the meter, ex- 
plained that application had been made for it only 
a day or two before it had to be in position. He 
could get no information as to the quantity of air 
likely to be required, so in order that no one’s 
machine might be crippled by throttling the supply, 
he had sent an apparatus amply big. He had also 
not had time to test it properly, and when it came 
back he found it had been binding on the toe-piece, 
but, when this was eased, the meter registered 
correctly, passing 15 cubic feet of air per hour. 

Mr. Collins next rose and made an excellent speech 
in which he gave a good deal of useful information 
on the subject of which he has had practical experi- 
ence. He said he had had an opportunity of com- 
paring machine drilling tohand working. This was 
in Norway, the rock being an extremely hard gneiss, 
about three times are hard as granite. The machine 
of which he had experience was like the Rio Tinto, 
and the steel used for drills cost 7d. per pound. 
The bits were generally chisel-shaped although 
they often used the cruciform cutter for starting 
holes. A circumstance that always impressed him 
was the extremely large proportion of time lost in 
various ways, 80 that there was comparatively very 
little time spent in actual drilling. He would 
instance the operation of changing the borer 
and the time also lost in setting up the machine 
when the heavy bar had to be shifted. Again, 
one shift in every four was lost in blasting, so that 
altogether one-seventh the total time only was 
spent in actual boring. For this reason he had 
early found that the handiest machine was the best. 
The speaker here gave particulars of time of work- 
ing, gathered from his own experience. These we 
shall give in detai] at q later date, In Norway, 





with hand boring, one man performed the whole 
operation of boring and beating, that is, he turned 
the drill with one hand and struck it with the other. 
A suggestion he would make to improve the machine 
drill would be to have some means of altering the 
time of turning with different descriptions of rock. 
The machines were now set to one rate, and if this 
were suitable to soft rock, when hard rock came to 
be aspen upon it would not chip off, but was 
simply pounded up and came away as dust. Asa 
matter of fact, he found the cost of drilling was the 
same with machine as with hand work. 

Mr. Schénheyder explained that the different 
rate of twist could be obtained by means of several 
ratchets with different pitched teeth. 

Mr. Reginald Bolton said that his experience 
ranged over a considerable number of different 
rock drills, and that he had'put the first ‘‘ Eclipse ” 
machine that arrived in this country to work, and 
was acquainted with all the leading machines, 
most of which were not described in this paper. 
He had some criticisms to offer upon the drills 
shown. Commencing with the question of the 
rotating motion, he pointed out that it was sub- 
stantially the same in all the diagrams. The 
arrangement shown in the ‘‘ Climax” was, how- 
ever, open to considerable objection, as there were 
far too many points of friction and impact in the 
sliding over of the teeth. It was also essential to 
have not only a pawl engaging the teeth, but a 
second pawl half engaging them, so that in hard 
rocks, or with shortened strokes, the rotation would 
catch at a turn of half a tooth. The present stereo- 
type form of rotating device was a weak feature in 
all drills, and the teeth were not infrequently 
entirely stripped off a ratchet wheel by the break- 
age of a chip off one pawl or tooth. 

The ‘‘ Cranston ” drill, used in the north-eastern 
district, had a hand rotation, which was a good 
feature in certain cases. 

Referring to the valves shown, the speaker 
pointed out the great similarity of those actuated 
by fluid to the ‘‘ Eclipse,” which was one possessing 
great merit, but he criticised the lightness of the 
“Coles” valve box, which would not stand a 
miner’s usual method of expressing his feelings 
towards a rock drill, by a blow with a hammer or 
lump of rock. The ‘‘Climax” valve was an old 
device. The ‘‘ Dun” drill was not described nor 
illustrated ; he hoped it would be. Mr. Bolton 
went on to say that makers of rock drills paid 
too much attention to scheming new valve gears 
and details of comparatively small importance, 
and gave little consideration to the essential 
— of getting the best and most explosive blow. 

is advice to them was to go in for much higher 
pressures, even up to 120 lb. per square inch, and 
thus obtain a te: greater percentage of work out 
of the same tool in the same time. The superior 
results in tunnelling obtained by the Americans 
were in great part due to the use of higher working 
pressures and deeper blast holes, and he had him- 
self attained a result with a 23-in. ‘‘ Eclipse ” drill 
with 90 lb. pressure of 12 in. perforation of Lei- 
cester granite, 1} in. in diameter, in one minute. 
That also went to show how greatly the work done 
by a drill might vary according to favourable cir- 
cumstances or the reverse. With a high pressure 
some drills worked better, and with a good drill- 
bit, an easy stone, and heavy tripod, some extra- 
ordinary results might be achieved by a clever 
workman. Addressing himself to the second part 
of the paper, Mr. Bolton said he regarded it as a 
pity that this portion should have been added to 
the Transactions of the Institution. Mr. Bolton 
went on to say that the so-called trial showed 
nothing, and proved nothing ; without any reflection 
on the bona jides of the judges, who no doubt did 
their best under the circumstances ; he placed no 
value upon the results attained. Even trials under 
working conditions were not always reliable, as it 
was often far more the man than the machine, 
and he knew of at least one case of a competitive 
test where one machine, after being condemned as 
useless at first, and returned to the bank, achieved 
the next day a remarkably superior result, due to the 
judicious distribution of standard currency. As a 
matter of fact trials of this nature were very unre- 
liable. He had known of them for many years, 
and was acquainted with some of the dodges which 
was the cause of the greatest successes therein. 

Reference had been made to the steam trials of 
the Royal Agricultural Society, and he could tell 
the meeting that the portable engines that were 
entered for such tests, though, as far as outside 
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appearance went, regular farming | engines, yet the 
interior was very different ; there was a good deal 
done to pistons and valves that was not done to 
ordinary machines. The leading portable engine 
makers now declined to enter for such contests. 

In this test some reference had been made to the 
broken drill of the ‘‘ Ingersoll-Mayne”’ rock drill. 
He had seen the article, and could say that it was 
of good steel but was overhardened, due to a laud- 
able desire to get it as hard as might be in order to 
gain good speed in drilling. It was only another 
illustration of the unreliability of this so-called 
trial, and although the literature on this subject 
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was extremely scanty, he would have preferred that | If seven steam engines were to be tested in a 
these trials should have been left out of it. The} similar manner, the result would be stated thus: The 
proper way to have tested the quantity of air would | machines would be fastened to a loose foundation, 
have been by pumping a large reservoir full to aj the diameters of pistons and strokes being all diffe- 
fixed pressure, and then supplying the drill from it | rent ; the number of revolutions not known ; steam 
till it dropped to another fixed point. That was, supply measured by, say, a gas-meter ; flywheels 
an absolute test. The arrangement as to the/|to be all alike, connected by bands to seven saw- 
diameters of the holes bored was ridiculous. A! benches; the diameter of saws to be double the 
hole 1} in. in diameter bore to a2}in. drill, piston, diameter of the cylinders, as no other rule could 
and bit a totally different ratio to that which a be found to apply; all the saws to cut for two 
hole 1} in. in diameter bore a 34 in. drill. In con- | minutes in the same block of wood, the cuts to be 
clusion Mr, Bolton put forward what he considered | measured in a scientific manner, and result stated 
a parallel case as proving the points he had made. | as follows ; ‘‘ Wood removed per cubic foot of steam 
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registered on the gas-meter.” Would any engineer 
take the responsibility of purchasing a machine 
recommended by the result ? 

Mr. Bolton’s remarks were delivered in excellent 
style, and caused a good deal of welcome amusement 
to a rather thin and dull meeting. No doubt there 
was much truth in what he said, but we could point 
out that it is almost beyond the ingenuity of man 
to frame rules for a competition of this nature which 
shall reproduce the conditions of actual work. In 
all racing a cunning schemer will get some advantage 
over those who simply strive to do honest every- 
day work. The winner of the Derby is by no means 
a useful working horse ; the most successful racing 
yachts are not fit for cruising. Thatis an old story. 
But watching a well-planned competition of 
machines should give very good hints to a man—be 
he a maker or a customer—who knows his business. 
That is the most that can be hoped for. 

Mr. Lockyer said he had been much interested 
in the facts that Mr. Collins had given as to the 
men in Norway working the drill singly. He had 
found that more work was done in that way than 
when one man was solely engaged in turning and 
one or twostriking. With the single system they 
got more holes in in a given time. 

After some other speakers had been heard, and 
letters from Messrs. Stevens, Ingersoll, and Joy 
had been read, the President called on the 
authors to reply. Mr. Davey only spoke. He said 
doubtless the most valuable part of the business 
was the discussion. The shortness of the trial 
had been commented upon. This was very natural, 
but it was a fact for which he was not responsible. 
The competitors themselves arranged the condi- 
tions of trial, and if these were not satisfactory 
they had only themselves to blame. 

The proceedings then terminated with the usual 
votes of thanks. 

In bringing our report of this meeting to a close 
we would point out the extreme undesirability of 
two societies with objects so similar as those of the 
Institution of Mechanical Engineers and the Institu- 
tion of Naval Architects, holding their meetings 
simultaneously. On Friday evening last there were 
three papers of an entirely engineering interest being 
read at the Naval Architects’ meeting at the same 
time that the discussion we have here reported 
was being carried on. The inconvenience was well 
illustrated by the fact that Mr. Joy was anxious to 
speak on the rock-drill question, he being an 
engineer connected with it from the first, but was 
prevented from doing so by having to read his 
paper at the Naval Architects’ meeting. No doubt 
it was this clashing of fixtures which was largely 
accountable for the thin attendance at the meeting 
we have here dealt with. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from page 334.) 
Warsuip Desien. 


In our last issue we gave some account of the 
opening proceedings of the late meeting of the 
Institution of Naval Architects, carrying our report 
down to the end of Admiral Hopkins’s speech in 
the discussion on Lord Brassey’s paper, ‘‘ The Future 
Policy of Warship Building.” 

Admiral Sir George O. Willes was the next 
speaker. He agreed with the author in his remarks 
as to monster guns, which he described as of limited 
endurance, difficult to manufacture, excessive in 
cost, slow in firing, liable, through their great 
length, to be struck by the projectiles of the 
enemy, and depending on hydraulic gear, which, 
however perfect in its working under peace con- 
ditions, is but too susceptible of injury for the 
practical purpose of war, and requires armour for 
its protection. The gallant admiral thought that 
the Admiralty would be well advised in not exceeding 
50 tons weight for their heavy armament. The 
author had said that if dimensions can be kept 
within a margin of, say, 10,500 tons as against 
14,000 tons, the same tonnage will give eight ships 
against six. ‘‘There are few Admirals,” Lord 
Brassey had said, ‘‘who would not make some 
sacrifice in individual power for a decided advan- 
tage in numbers.” The speaker was, indeed, 
one of those admirals. The author appeared 
to attach a good deal of importance to the spar 
torpedo. The speaker had met the Russian 
officer who blew up the Turkish vessel, but 
though this was done with the spar torpedo, it was 





without the aid of the spar. The spar broke 
directly it was lowered into the water. The Turks, 
however, became confused, so that the officer was 
actually able to attach the — to the chains, 
and it thus blew up the ship. is Russian officer's 
opinion wasconfirmed that a spar torpedo could never 
be used with success in a tideway. The author had 
said that in the Navy opinion sets strongly against 
the retention of sails for all classes. The gallant 
admiral had carried his flag in a twin-screw 
vessel on the China station, and he admitted 
that with twin screws sails were no good. He 
thought that a certain number of single-screw ships 
should be built not exceeding 280 ft. or 300 ft. In 
time of war the supply of coal must necessarily 
become restricted, and then sail power might be of 
the greatest value as a means of keeping the sea 
and economising fuel. <A great objection brought 
against masts was the chance of their being brought 
down in action and the rigging fouling the screw. 
He thought this was a ridiculous complaint. A 
great naval action might be said to occur only once 
inacentury. When the prospect of fighting came 
near, the rigging and top hamper could be got out 
of the way, thrown overboard if necessary. That 
would be a very small matter so far as cost was con- 
cerned. The speaker did not agree with the propo- 
sition that the marines should be given the duty of 
protecting our coaling stations. The Navy would 
want afloat every single man it had. 

Captain Long, R.N., did not agree with the 
previous speaker that it would be wise to build 
single-screw vessels ; nevertheless, to make no use 
of the winds seemed to him a waste of power freely 
given. He would not rig a war vessel to sail to the 
wind, but would provide such gear as would be 
useful when strong favourable winds were blowing. 
The danger of fouling sgrews with top hamper 
would thus be got over, for, with so simple a rig, 
there would be no top hamper. As to working big 
guns by hand, he further pointed out that that 
would not enable the use of machinery to be 
altogether abolished, and that hand gear at the gun 
was as likely to be injured as hydraulically driven 
machinery. 

Captain Long appeared to be the only sailor 
taking part in the discussion who grasped this 
important fact. Gallant officers of the old school, 
who naturally are not engineers as those of the 
future will have to be, speak as if hydraulic 
machinery were the most delicate gear imagin- 
able; as a matter of fact it is the most reliable. 
In a warship the source of power, the boilers 
and pumping engines, is far below the water-line, 
almost as safely placed as the magazine itself. Of 
course the operative part is brought up to the 
gun, but it is placed in armoured positions, 
and in this respect is more easy to protect than 
men themselves, who require space and freedom of 
action. Besides this, no one expects that we are 
going back to the old broadside days of tackles and 
handspikes; we must have machinery whether 
hand-worked or power driven. Itis true that with 
a human, as opposed to a mechanical source of 
power, there may be comparatively an unlimited 
relay supposing the guns’ crew is_ sufliciently 
numerous; but against this we may set the 
fact that hydraulic machinery never becomes 
excited, flurried, or over zealous. There appears, 
however, to be a fairly unanimous opinion among 
executive officers that our warships are, to use the 
expressive phrase of a well-known gallant captain 
now serving abroad, too much ‘‘a box of tricks.” 
Whether this opinion is well founded—whether it 
is the natural prejudice of a sailor, whose first 
instinct is to fight against machinery he does not 
understand, or whether it is the result of mature 
deliberation and weighing of facts, we will not 
attempt to say ; but if the latter we should like to 
hear the facts more fully stated than they yet have 
been publicly. We commend the matter to the 
further notice of Captain Long, who is one of the 
most practical and thoughtful of the executive 
officers of Her Majesty’s Navy. 

Captain Long questioned whether big guns would 
be injured by projectiles of the lighter armament, 
as had been stated. The only way to settle this 
would be to stick up a gun and fire at it. Captain 
Long is justified. Naval officers have a right to 
know what to expect before they go into 
action. As we have frequently pointed out, far 
too little money is spent in getting this know- 
ledge, chiefly because no show is made for the 
expenditure in the parliamentary statement. It is 
a policy for which we may have to pay some day, 





and it might then appear dear, even when we count 
in some of that Parliamentary form of government, 
of which it is the outcome. 

With regard to high freeboard, that would, Cap- 
tain Long said, be necessary in blockading, and so 
would artificial ventilation. It was no good cutting 
openings in decks and placing shafts labelled 
‘*upcast” or ‘*downcast.” The air would not go 
up or down any more for that. In many ships, if 
the scuttles had to be shut, the atmosphere became 
unbearable. He had been told of the case of a cer- 
tain ship in which the air for the furnaces had been 
taken from between decks, and the consequence 
was that the fires went out. The statement drew 
forth an expression of mixed incredulity and horror 
from the meeting. It may be pointed out, how- 
ever, that a human being is a far more efficient in- 
strument than a boiler furnace for extracting 
oxygen from the atmosphere. A man will live in 
air that will not support flame. Captain Long’s 
statement is bad enough, though not so bad as it 
looks at first glance, excepting that it is far more 
generally applicable than most people imagine. In 
conclusion the speaker said he thought we should 
have a new five years’ programme, but some money 
might be better spent in refitting some of the old 
ships, converting them into twin screws, rather 
than building fresh monitors. 

Admiral Mayne said that the author had pointed 
out that the policy of the country is not a policy of 
aggression. The speaker agreed that this should 
be the policy of the country, but it must not be the 
policy of the Navy. The moment war was declared 
it would be the duty of the Navy to uphold its 
ancient character, and become intensely aggressive, 
carrying the war to the enemy’s borders. As to 
the future programme, it was whispered that there 
would be no future programme until afterthe general 
election ; but what he would wish to impress on 
the meeting was, that the special programme was 
siinply for the making up of leeway, which had 
resulted from the neglect of past years. It was 
no extraordinary expenditure if a fair average 
were taken up to date. In 1898 we should be just 
in as bad a position as we were in 1888, if we did 
not keep up to the standard. He did not put 
faith in merchant cruisers as war vessels. Every 
ton of fast steaming shipping would be wanted in 
its natural vocation in order to bring grain to keep 
us alive. It would be foolishness to trust to the 
10 or 12 knot cargo steamer for that purpose. With 
regard to armoured belts we had done as we always 
do in this country, jumped over the horse. Vessels 
were shortened too much to get belts all round, 


and then, being too short, they were lengthened . 


until comparatively only a very small portion could 
be protected. A very long vessel naturally 
could not carry a belt of thick armour all round, 
and even if it could the enemy would not be likely 
to hit it. It was, however, not the belt, but gun 
pales which wanted protecting. It was well 

nown that men will fire at what is firing at them, 
and the gun positions would always be the most 
likely point of attack. A great evil in the service 
was the many different natures of gun. He had 
commanded in the Northumberland, where they 
had thirteen sorts, and others had ten or twelve. 
Each one wanted a different kind of ammunition. 
At the time we bombarded Alexandria a ship loaded 
with ammunition was sent off in all haste from 
Malta. There was only one vessel in the fleet that 
had a gun for which the ammunition was suitable, 
and that vessel had all it wanted already. 

Admiral Morant thought that our inferiority in 
coast defenders was immaterial. He agreed that 30 
tons was a good limit for the heavy armament, and 
he thought it was a great thing to be able to work 
with manual power. He agreed as to what was 
said about spending money on old ships, supposing 
they were re-engined and given double screws. He 
also supported the claim for greater simplicity, for 
he found too much complication with regard to 
machinery and other things. He did not agree 
with Sir George Willes that we should build 
single- screw ships for sailing purposes. Such 
ships must be short, which was a disadvan- 
tage, as they could not steam against a head 
sea. There would not be room to work the sails on 
a modern ship of war, and he very much questioned 
if the war vessels of the present had sufficient 
stability : a statement which drew forth expres- 
sions of surprise from many gallant admirals 
present. It is curious how difficult it is to get 
some naval officers to discriminate between stability 
and steadiness, although they are apt to cry out 
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pretty loudly if they do not get a stable gun 
platform. f : 

Admiral de Horsey said that we should retain 
mast and sails for such stations as the Pacific, where 
coaling stations were far apart. He thought sim- 
plicity should be a leading feature in a war 
ship. ‘They were too much masses of machinery. 
Everything not absolutely wanted for fighting 
purposes should be got rid of. Speaking of 
blockade he said it must be divided into two parts, 
one for preventing the enemy’s ships from coming 
out of port, and the other for preventing supplying 
ships from getting in. The two services wanted 
different tactics which the speaker dwelt upon. He 
considered our provisions would have to be carried 
in high-speed vessels, as convoy would be impos- 
sible. Our warships would have to protect the 
ports at each end of a trade route, giving our 
fast merchant vessels a fair send off of fifty 
miles or so into the ocean, after which they 
would have to trust to their heels until they came 
within a 50-mile radius of the home port, which our 
war vessels would have to keep free from the 
enemy. Sailing ships would have to be laid up. 
The author had said that the Atlantic shipping 
would have to be carried on under the flag of the 
United States. The speaker trusted that not a 
single ship would pass to American owners, for if 
it did we should certainly never see it back again. 

Mr. Thornycroft wished to say a few words with 
regard to speed. There had been, as was well 
known, difficulties with the boilers in war vessels, 
and speeds estimated had not been realised in the 
English Navy, He had introduced a boiler which 
would get up steam quicker, and was lighter, and 
in other respects better than those boilers used in 
the service. 

Mr. E. A. Seaton was unwilling to let disparag- 
ing remarks on the triple-expansion engine pass 
without comment. He was not surprised to hear 
that the admiral who got so many miles away to 
the south had not coal enough to get back. Inthe 
first place there was the large amount of coal taken 
up by the numerous auxiliary engines of the present 
day when so many things were done by power. 
This, however, was not the only reason, and the 
speaker went on to point out at some length the 
cause of the coal consumption at lower speeds not 
coming up to the estimate. The tenor of his 
remarks may, we think, be summed up in the 
following statement: In former days ordinary 
cruising in the Navy was done at one-third to half 
full power, namely, 5 to 6 knots. With the older 
types of marine engine, working with lower pres- 
sures and fewer expansions, a fuel economy was 
obtained at these speeds ; but with higher initial 
pressure and triple-compound engines, such a result 
is not attained. Mr. Seaton had built and engined 
aship with triple engines, designed to steam at 
15 knots, but when the speed was reduced to 
10 knots, the result was far from satisfactory as to 
consumption. If that were true for a merchant 
steamer, with engines having valves set for eco- 
nomy, to how much greater an extent was it 
true fcr war vessels in which the arrangements 
made were rather for getting the most power 
on a given size and weight of machinery. He 
was of opinion that the engines of warships should 
have two valve arrangements ; one for maximum 
economy to be used in ordinary work, and the 
other designed to give maximum speed for fighting 
purposes. Experiments to this end should be taken 
up by the Admiralty, as twenty-five years ago experi- 
ments were made with the same object by the 
Channel squadron. Some of the speakers had re- 
ferred to the carrying of grain, in time of war, by 
the fast ocean liners. He thought that very few 
of the gallant admirals who spoke on this matter 
realised how little these big ships carry. It was 
also proposed to use them for carrying coal to the 
fleet, but he was of opinion that this would be found 
too dear a mode of procedure. The question of 
ventilation was very important, and he understood 
the Admiralty were looking into it. If there must 
be rigged ships they must be single screws, as twin- 
screw vessels could not be properly steered under 
canvas. With regard to forced draught he was 
glad to say that his favourable prediction of last 
year had been verified. In a vessel his firm had 
recently built for the Navy they had got a very 
satisfactory trial with 14 in. air pressure, steam- 
ing very nearly the full rate of speed specified with 
2 in. After the trial the boiler was in a per- 
fectly satisfactory state, there being no leaky 
tube ends, and the furnace being quite dry. He 





thought, therefore, that there would be no 
occasion to have recourse to the tubulous boiler of 
Mr. Thornycroft or the still better boiler designed 
by Mr. Yarrow. In conclusion he would urge the 
desirability of greater simplicity in warships. 
There were so many people who had something to 
say in making the arrangements, and every one 
wanted to add some device. Machines were pro- 
vided for doing all manner of things that might 
never have to be done. People seemed to act on 
the principle followed by the White Knight in Mr. 
Carrol’s charming fairy tale. This warrior was 
provided for every contingency. He had sauce- 
pans, fire-irons, brooms, bellows, and a bee-hive— 
his weapon being a sword of lath—and was so en- 
cumbered that he could not even keep his seat. 
His dog had a collar of spikes, and when Alice 
asked what that was for the knight said it was in 
case he met sharks. 

Admiral Mayne wished simply to protest against 
what Mr. Seaton had said about the expense of 
carrying coal and grain in Atlantic liners. In case 
of war such considerations as these would entirely 
disappear. 

Lord Brassey said that there was really little or 
nothing to which he had to reply. He had had 
experience in getting up a naval programme, and 
knew that unless ample time were given for its 
consideration, it would not be done in a statesman- 
like manner. 

A vote of thanks was then accorded to Lord 
Brassey on the motion of Lord Ravensworth, and 
the meeting was adjourned until the next day, 
Thursday. 

In the evening there was the annual dinner. 


AMERICAN WARSHIPS. 


The first paper on the list for the Thursday 
morning’s sitting was a contribution by Mr. J. H. 
Biles, ‘‘On some recent American Warship De- 
signs for the United States Navy.” 

Mr. Biles has lately visited America, where the 
Navy Department, with its unvarying courtesy, 
had afforded him the means of gathering informa- 
tion on the various ships of war now in progress in 
that country. The result is the paper in question, 
which consists of very completely illustrated de- 
scriptions of these vessels. It would be obviously 
impossible to deal with such a subject in abstract 
and without the diagrams, we therefore commence 
publishing the paper in full in our present issue, 
and may at once proceed to the discussion. 

Sir Nathaniel Barnaby was the first speaker. He 
said that the paper was one of surpassing interest 
to him. Twenty years ago he had criticised Ame- 
rican designs for fast cruisers that were to form 
a part of the United States Navy. Then 
the interest of naval constructors here was in- 
tensified by the fact that these vessels were de- 
signed with a view to prey upon British com- 
merce. Happily the circumstances which would 
have made this possible had not arisen. The 
vessels themselves, we note in passing, by no 
means justified the great things in the way of 
speed promised of them. They had, however, 
this good effect, inasmuch as they quickened our 
own naval designers to plan a faster description of 
war vessels to meet the raids of these over-praised 
American cruisers. Sir Nathaniel Barnaby could 
not say all this, as he took so prominent a part him- 
self in the matter, although it must have been in 
his mind, That, however, was twenty years ago, 
and in twenty years national character may undergo 
even greater changes than individual character. In 
the present day matters bear a very different com- 
plexion. Sir Nathaniel, in continuing his speech, 
concluded that the Secretary of the Navy would 
wish not only for praise, but frank criticism of the 
designs. The Table in which the author had 
compared the American ships with some of our 
own vessels was full of interest. Here the par- 
ticulars of the Indiana were put beside those 
of the Admiral class, and with regard to what 
had been said he would point out that a dif- 
ference of 15 in. of freeboard would not turn 
a bad design into a good one. In the Ameri- 
can ship the guns were too close to the deck, 
and there would be difficulty in working them at 
sea; whilst in the Admirals the guns were high 
in their barbettes. The height at which the guns 
were mounted should be taken in conjunction with 
the freeboard. He noticed that the American 
designers had adopted thin armour. This was a 
vexed question into which he would not then go, 
but would simply point out that the armour was 





on the side. Another question was that of fuel 
endurance. He noted that in one of the Tables 
quoted, the coal on designed draught of the com- 
merce destroyer—generally known as the ‘‘ Pirate” 
—was put down at 750 tons at the designed draught, 
but Jater on it was stated that the vessel could hold 
2000 tons of coal. He could tell the meeting what 
would have occurred had this ship been built for 
the British Navy. She would immediately have 
been filled up with the 2000 tons of coal, oras much 
as she could hold, and it would then have been 
said that she was below her designed draught when 
ready for sea. He should be glad to know what 
would be the draught with the additional coal. Sir 
Nathaniel Barnaby thought it would be a mistake 
for us to build such a ship as No. 12, but as the 
Americans had not yet been able to frame laws 
which would enable them to build and maintain 
fast ocean liners, they were probably in the right 
in the policy they followed. He wished to express 
the thanks he was sure every member of the 
Institution would feel towards the Secretary of the 
United States Navy for enabling these facts to be 
put before the meeting. 

Admiral Sir John Hay said that he thought the 
paper should open the eyes of a good many people 
to what was being done in naval construction else- 
where. He thought if Lord Brassey had seen this 
paper earlier he would have struck out a certain 
passage in his own contribution which referred to 
the transfer of our ships to the American flag. The 
commerce destroyer No. 12 was a remarkable vessel, 
and we must have ships as powerful. In past days, 
when we thought that nothing could touch our sea 
supremacy we had had a rude awakening by the 
Americans building faster and individually stronger 
vessels than we then possessed, and in this way 
they had beaten our frigates, which were the special 
pride of our Navy, in detail. We must take care 
not to allow conditions to arise which would put us 
in a similar position. He hoped that this departure 
in shipbuilding on the part of the United States 
naval authorities would have the effect of awaken- 
ing the North American colonies to a sense of the 
necessity for naval defence, in the same way that 
the Russian scare had roused the Australasian 
colonies. 

Admiral de Horsey was glad to see that the 
Americans stuck to the water-line belt. He be- 
lieved the water-line belt was the chief thing. 

Mr. W. H. White said that from his official 
position he was precluded from criticising some of 
the vessels as freely as he otherwise might do, 
whilst some of the ships were built from his own 
designs, and he clearly could not criticise them. 
Therefore his observations would be restricted. 
The Americans had gone to work in a systematic 
way in reconstructing their navy, and had pro- 
ceeded in a manner highly characteristic of so 
practical a nation. He believed that the present 
United States Navy owed its existence to a large 
financial surplus with which no one knew what todo 
—a happy state of affairs for a navy, unfortunately 
without parallel in this country. The American 
naval constructors had first set to work to find 
out all that we knew here. For years they had 
had intelligent observers at work in Europe, 
collecting and tabulating information, which was 
ready to hand when required. When the time 
came to build the vessels they had obtained plans 
from European sources, and in consequence of the 
designers being unfettered in their work the ships 
of the American Navy compare favourably with 
those of the same date here. Having got through 
this stage of the programme, and with the de- 
tails of the work of European naval constructors 
before them, they set to work to get out designs 
of their own. These designs were in an early 
stage of construction now, and it would not 
become him to say whether he anticipated that 
the designs would fulfil the promises of 
their creators. In the disposition of arma- 
ment the feature that English designers laid 
most stress upon was risk of interference ; it was 
especially arranged that one part of the armament 
should not be able to obstruct the use of another. 
In the stress of action guns supposed to fire at times 
over a limited arc might be trained over a more 
extended arc. In the coast line battle-ship design, 
represented by the Indiana, Massachusetts, and 
Oregon, the 8-in. guns were mounted so that they 
would fire directly over the turrets containing 
the 13-in. guns. He could only say he would not 
like to be in the turrets at the time. As to the 
freeboard of these ships, which was 11 ft. 6 in. both 
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forward and aft, as compared to 10 ft. 3 in. of our was associated with low speeds, but in these | sacrifice of some qualities in design. The ships he 
‘* Admirals,” it was true that freeboard was an American designs we had high speeds. As a had referred to were called ‘‘ coast defence” ships. 
essential feature, but it should be associated with general opinion he could not help having it forced If they were filled with coal the thick armour 
high gun positions. Inour Navy, however, wehad upon him that the American naval constructors would be below the water line. That was 
such ships as the Dreadnought, where low freeboard ' had obtained economy in size and cost at the deliberately designed and not to be objected 
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Fies. 8 anp 9, U.S.S. ‘‘ PHILADELPHIA.” 


to. But, in considering the expected performances | load, as expressing the mean condition of steaming ; Her speed was likewise put down at 22 knots per 
of these vessels, it should be borne in mind that but the proportion of fuel on trial draught to that hour. But in the American ship the coal on de- 
the conditions were somewhat altered. For in- of total supply was less in these American ships | signed draught was 750 tons, whilst in the Blake 
stance, the reputed speed at 400 tons of coal is than in any other instance with which he was | there would be on trial 1500 tons of coal, and in 
taken, whilst it is stated that the ships will carry acquainted. The commerce destroyer, or ‘‘ Pirate” | addition to this there was the broad margin of 300 
1800 tons, but it must be remembered that that is No. 12, was a ship 412 ft. long, 58 ft. wide, of 7475 tons. He thought that if the Blake was tried with 
not the coal supply at trial draught. Mr. White tons displacement, and 21,000 indicated horse- | 750 tons of coal that there would probably be little 
was aware that different powers had different con-| power. Her speed was put down at 22 knots. difference in speed between the two ships ; but it 
ditions of running trials. We filled up our vessels |The Blake was 375 ft. long, 65ft. wide, 9000 tons was evidently unfair as a matter of comparison 
with the full supply, the Austrians took in half the displacement, and 20,000 indicated horse-power. to take the speed with one lading of fuel and 
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the coal endurance with another. Mr. White 
would be glad to know how hard the United States 
authorities proposed to work their fans in order to 
get the speed. In trials of our war vessels we blow 
no higher than in such ships as the City of Paris, 
viz., lin. to1l}in. Lord Brassey had made some 
remarks in his paper on the subject of coal en- 
durance, and what he said Mr. White was not 
inclined to contradict. The coal endurance of the 
ships of the Navy had been worked out on a basis 
of coal to power developed according to engineering 
triais and accepted data. It was found, however, 
that in actual service the figures as to economy had 
not been reached, and this was true, not only of 
our own ships, but of all navies in the world. The 
call made on the boilers by auxiliary machinery 
was largely responsible for this discrepancy. There 
appeared to be a feeling that the Admiralty was 
trying to throw a veil over this matter, but this 
was not a fact. They wished for no concealment, 
and only wanted facts to work upon. Those facts 
they were now getting from the best source— 
actual experience. One of the vessels shown had 
three screws, but this arrangement, Mr. White 
pointed out, had been too often discussed to require 
to be gone into on that occasion. The Dupuy de 
Lome had three screws. Briefly he would prefer 
twin screws within the limits of power yet reached. 
Returning to the question of speed the speaker 
pointed out that in estimating the sustained sea speed 
from trial trip speed we were more moderate in 
our expectations than the American constructors. 
Again, in the British service, there were certain 
regulations as to ammunition and stores which had 
to be complied with. These added greatly to the 
weight, and before we could make a fair comparison 
it would be necessary to know whether both services 
stood on all fours in this respect. We had in the 
British Navy ships of the same size as those de- 
scribed in the paper. We knew what weight could 
be allotted for machinery, for armament, for pro- 
tection, stores, and all other elements of design. 
If we found the American designs exceeding ours 
in some respects in the matter of weight we must 
know that there would be a diminution in other 
features. So much weight only could be put on 
board for a limited displacement. The laws of 
nature would not alter even to oblige the most 
accomplished ship designer. If the armour were 
in excess might it not be at the expense of the 
scantling? In conclusion, he would point out that 
there was no longer any reason why the American 
Navy should come to English naval architects for 
designs. Thanks to Parliamentary returns, the 
whole world could learn what we were doing in the 
Navy for the outlay of afew pence. In reference 
to the last paragraph in the Director of Naval Con- 
structors’ speech, perhaps we may also point out 
that what is to be learned from Parliamentary 
returns is a mere trifle compared to that which is 
freely revealed to the official representatives of 
foreign naval powers. The most fruitful source of 
information to the British public on matters con- 
nected with the ships and guns of the Navy is 
that excellent United States official publication, 
** Information from Abroad, &c.” It is fair to 
add, however, that matters are improving under 
the more enlightened administration of the 
present, and we may look forward to the time, 
not in our own days, doubtless, but those 
perhaps of our grandchildren, when a_ British 
subject, who pays the biil, may be told almost 
as much as a foreign naval attaché, our possible 
future enemy. 

Admiral Colomb wished to say a few words on a 
subject he best understood in ship design. He 
noticed that in the Indiana the fore foot was cut 
right up so that there was very little side resistance 
forward. This was done in erder to improve the 
steering powers of the ship, but he was sure it 
would have just the opposite effect, He had made 
many experiments in this direction, and had made 
— the results ; as they had never been contra- 
dicted he had a right to assume they were correct. 
Their invariable result had been to show that, so 
long as aship had headway, the cutting away the 
stem reduced the manceuvring powers. Mr. Biles 
had spoken highly of the plan of increasing the 
rudder area. We understood Admiral Colomb to say 
that if the increase was in a vertical direction it would 
be good, but if in a horizontal direction the gain 
would not be proportionate to its cost. It would 
be interesting to know whether Admiral Colomb 
has made experiments in this direction also. That 
the gallant admiral has paid a good deal attention 





to this question we are aware, and his conclusions 
are always valuable. 

Mr. T. W. R. Hughes rose at the invitation of 
Lord Ravensworth. His lordship explained that 
Mr. Hughes was on board the Huascar on a 
memorable occasion, and could therefore speak with 
an authority that was, perhaps, at present unique. 
Having regard to the complications in modern war- 
ships and their machinery, Mr. Hughes wished to 
mention one of the many incidents which occurred 
in an action on board a vessel built in England as 
far back as 1864, which by no means fulfilled our 
ideas of complication as compared with those of the 
present day. The monitor Huascar, in which vessel 
he served during the war between Chili and Peru, was 
fitted with four. hand winches for working the turret. 
Almost at the very commencement of the action 
during which she was captured, one of these 
winches was carried away by a shot, and the work 
of clearing away the débris and getting the broken 
parts out of the way, so that the turret might be 
worked by the other three, not only delayed 
the firing of the guns, but was an operation 
that was more lively in the metaphorical sense 
than the practical. This, however, was accom- 
plished, and that which finally rendered the guns 
useless was a shot between the deck and the 
glacis plate, which stuck there. If such a small 
matter as one shot would cause such a delay in 
those days of more simple arrangements, what 
would it do in these, when the inside of a modern 
vessel is as full of intricate machinery as a clock ? 
Mr. Hughes begged to indorse the opinion of 
those gentlemen who contended that it was not so 
much the water line we should protect as the 
fighting position. He said he remembered they 
had prepared a quantity of wooden plugs, turned 
to various angles and sizes, with a view of using 
them to keep the water out should a shot pass 
through below the water line, but as a matter of fact 
none of them were required, either in this action or 
any other, as no holes were made that admitted 
water, but far too many that admitted death-deal- 
ing material were made above water line. 

Mr. Martell said that he wished to point out that 
the Texas, the United States battle-ship, was de- 
signed by the late Mr. William John. He noticed 
the great weight of plating in this ship, and could 
not help wondering whether the scantling was pre- 
served to a sufficient standard. The Americans are 
very bold designers, and might easily be tempted 
to cut down the scantling ina manner that would 
be thought dangerous. 

Captain Long would be glad to know if the 
21,000 indicated horse-power could be got on the 
same weight of machinery with three screws as with 
one. 

Mr. Macfarlane Gray pointed out that the paper 
said that at a certain speed there was less power de- 
veloped working with one of two screws than when 
using both. He would be glad to know whether 
less coal was burnt also. He would suggest that a 
good arrangement would be to put the cylinders in 
the order of low, intermediate, and high, counting 
from forward, It would then be possible to throw 
the low-pressure cylinder out of gear and use the 
intermediate as low-pressure, thus working as 
ordinary compound engine with lower pressure. 
This would do for ordinary working, but at fighting 
speeds the whole power could be brought into play. 

Mr. Sidney Barnaby in speaking of the relative 
economies of one and two screws at low power, said 
that they were accustomed to run twin-screw tor- 
pedo boats with one screw, and get a higher economy 
than with two. During the previous week they 
had in this manner got one indicated horse-power 
per hour, with an expenditure of 1} lb. to 1} Ib. of 
coal on a 5$ hours’run. He admitted the time was 
short, but the figures appeared to be reliable, 
although he could hardly expect the meeting to 
accept them without further confirmation. Mr. 
W. H. White pointed out that in warships of 
great power they would have two sets of engines 
on one shaft. 

Mr. Howden said he had seen the commerce 
destroyer No. 12 in progress, and was sure she 
could not catch such vessels as the City of Paris 
or the Teutonic, as the power which would have to 
be taken out of the engines would be more than 
they could endure. e thought if the engines 
worked up to half the estimated power they would 
do very well. 

The President next called on the author to reply 
to the discussion. Mr. Biles said, in reply to Sir 
Nathaniel Burnaby, that if the bunkers of No. 12 


were quite filled up she would be 3 ft. deeper. In 
reply to Mr. White’s criticisms he would point out 
that the American vessel had more heating surface 
in her boilers than the Blake in hers, and heating 
surface was one element of endurance, and the air 
pressure would not therefore be necessarily so high. 
The coal endurance wasas given him by the American 
authorities. He had not attempted in any way to 
satisfy himself as to the accuracy of the figures, 
but assumed that the American constructors were 
competent to arrive at correct determinations. 
Mr. Martel! had asked about scantlings. He had 
compared the scantlings of the coast line of battle- 
ship with those of a recent English battle-ship, and 
had found them practically identical. He could not 
answer Captain Long’s question as to weight of 
three sets of engines, but he did not think it would 
much exceed that required for twin-screws. 

Lord Ravensworth, in proposing a vote of thanks 
to the author, said that papers such as this proved 
the high national value of the Institution of Naval 
Architects. Ifthe Admiralty had given the country 
the information contained in the paper they would 
have been declaimed against as panic-mongers. 
The Institution had, however, no politics and cared 
nothing about taxation although all the members 
were taxpayers. 

At this point the meeting adjourned for 
luncheon. 

BortER Deposits. 

The next paper was contributed by Professor 
Vivian B. Lewes, F.C.S., and dealt with the sub- 
ject of ‘‘ Boiler Deposits.” This paper we shall print 
in full at an early date. The author devoted a 
good deal of attention to the injurious effects aris- 
ing from oil carried into the boiler from lubrication 


of the engines. The subject was treated in the‘ 


masterly manner with which Professor Lewes deals 
with his subjects. The way in which the lubricant 
will collect round small particles of calcic sulphate 
and form a wonderfully non-conducting deposit, 
was well described. 

The discussion was opened by Mr. Ward reading 
from a paper which he had prepared and which went 
into the question in a very complete manner. The 
President, however, pointed out to Mr. Ward that 
the rules of the Institution did not allow of what 
was practically asecond paper on the same subject 
being read, and invited him to lay it before the 
Council so that it might be considered as a separate 
paper for the next meeting. So far as we could 
judge, Mr. Ward appeared to have collected a good 
deal of valuable information on this subject, and 
to have put it forward in a thoughtful manner, but 
of course the President had no option but to enforce 
the rule of the Institution inthis matter. We shall 
hope to hear the result of Mr. Ward’s labours at a 
subsequent meeting. 

Mr. Bevis, of Birkenhead, said that he had 
listened to the paper with considerable satisfac- 
tion. Some time ago he had put some boilers in 
a ship and the furnaces had come down in a very 
extraordinary manner. People had said this was 
due to bad design, and as he was the designer he 
was glad to find there was the possibility of quite 
another cause, such as had been shown by the 

er. 

Mr. Milton said that the paper showed that 
grease deposits were far more dangerous than they 
were commonly supposed to be. He gave some 
instances of this fact which had come under his 
knowledge. In that case fresh water had been 
used in the boiler. If it had been sea water the 
mischief would have been done much more quickly. 

Mr. J. Veitch-Wilson was the next speaker. He 
said that he was sensible of the value of the paper, 
and of the importance that would be attached to 
it by engineers, and therefore called attention to 
what he hoped was only an inadvertent misuse of a 
technical term. In the paper the author said, 
‘‘ Moreover, the lubricating power increases with 
its specific gravity, so that the heavier they are the 
better.” Professor Lewes was referring to mineral 
oils, and it was not in accordance with the speaker's 
experience in connection with them that specific 
gravity and viscosity or body go together, or are 
regulated or affected to any great extent the one 
by the other, in the sense that the higher the 
specific gravity the greater the body or lubricating 
power of the oil. He did not think that specific 
gravity by itself could be taken as any true or final 
criterion of the lubricative value or efficiency of 
oil. The particular oil referred to by Professor 
Lewes in his paper, viz., ‘‘ valvoline,” which is com- 





monly regarded as a good oil, is an oil of com- 
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paratively low specific gravity, say about .885 to 
890, while it has a very considerable body, 
or viscosity, at moderate and even at high tempe- 
ratures. The mineral oils which are used for the 
lubrication of steam cylinders are of two very 
distinct types, viz., those which are produced by 
complete distillation, and those which are pro- 
duced by partial distillation. The former are 
called ‘‘ distillates” and are usually of pale colour. 
They are characterised by relatively high specific 
gravity and only moderate body or viscosity. It 
was in this form that mineral oils were originally 
introduced, fifteen or twenty years ago, for the 
lubrication of marine cylinders, and samples of 
these oils, which came into Mr. Wilson’s hands at 
that time, were of about 910 deg. specific gravity, 
while their viscosity was very low, not exceeding 
that of olive oil, and considerably under that of 
refined rape oil. Now, in consequence of im- 
provements in the manufacture of those oils, 
distillates could be obtained, pale amber to dark 
red in colour, having specific gravity of 920 
deg. to 925 deg. at 60 deg. Fahr., with vis- 
cosity at normal temperatures of 50 per cent. to 
100 per cent. greater than that of refined rape oil ; 
but at higher temperatures their viscosity is greatly 
reduced, and even at 200 deg. to 212 deg. Fahr., 
is lower than that of refined rape oil under similar 
conditions. 

The other class of oil to which he had referred, 
that is, oils produced by partial distillation, are 
usually known as ‘‘reduced oils,” because the 
lighter and more volatile portions, which are unsuit- 
able for use in cylinders, and constitute an element 
of danger while they remain in the oil, are removed 
by distillation, and the oil remaining in the boiler 
or still, is the portion reserved for the lubrication 
of cylinders. This oil is prepared for use by 
filtration in various ways, and by other pro- 
cesses. Oils produced in this way vary in colour 
from dark amber to brown or nearly black. In 
specific gravity they run from about .885 to .900 at 
60 deg. Fahr. At normal temperature their condi- 
tion varies from the consistency of a thick syrup to 
that of a jelly, and their viscosity at such tempera- 
tures cannot therefore be determined by ordinary 
means, but at higher temperatures, say at 212 deg. 
Fahr., the viscosity of different grades is found to 
run from 50 per cent. to 100 per cent. greater than 
that of refined rape oil or of tallow, which at such 
temperatures has about the same body as rape oil. 
The ‘‘reduced” oils possess also much higher 
flashing points than the distillates, the ‘‘ reduced” 
oils having flashing points of from 500 deg. to 
550 deg. Fahr., while those of the best distillates 
do not exceed 425 deg. Fahr., in both cases ‘‘open” 
test results being given. The speaker thought 
that on consideration of these facts, which pro- 
bably Professor Lewes could confirm, the meeting 
would agree that specific gravity is not a trust- 
worthy indication of the lubricating power of an 
oil. He was, however, sorry to say that the belief 
that specific gravity is a measure of the efticiency of 
an oil is by no means uncommon among users, and 
has even been expressed by some writers on the 
subject. If, therefore, he was correct in the facts 
which he had brought before the meeting, and in 
his deductions from these, and also in his assump- 
tion that Professor Lewes had inadvertently used 
the expression ‘‘specific gravity” instead of ‘‘ vis- 
cosity or body,” he should regard it as a serious 
misfortune if the statement should be published as 
it now stands on the authority of Professor Lewes, 
and with all the additional importance which 
attaches to the implied sanction of the Institution. 

The next speaker was Mr. J. R. Fothergill, of 
West Hartlepool. He thought from the eminent 
position of the writer there was a danger of it 
being accepted that the damage to furnaces 
generally was caused by accumulation of oil in the 
boiler. Mr. Fothergill could not agree with this 
view ; no doubt, as stated by the writer, furnaces 
had been damaged by oil, but that was only ina 
few cases, comparatively. The example given by 
the writer in which the furnaces of a steamer 
collapsed was anything but astonishing, in fact the 
very reverse, for it is stated, ‘‘seven pints per 
day of valvoline were used in the cylinders;” the 
wonder was not that these furnaces came down, 
but that they managed to stand up atall. Boilers 
of 160 1b. pressure were constantly under steam 
from thirty to thirty-five days in the Indian 
trade, which clearly proved that with a judicious 
use of oil, no danger need be apprehended. 
He could not agree with the last speaker that 


there was no necessity to use oil in the cy- 
linders, for he could not understand a cast-iron 
valve rubbing on a cast-iron face under 160 lb. 
pressure without lubrication. If a lubricator was 
not used it meant heavy swabbing of rods which, 
with mineral oils, destroyed the packings. Mr. 
Fothergill then referred to lubricating oils gene- 
rally, and pointed out that oil merchants should 
give the vaporising point, viz, the temperature 
at which vapour was visibly given off; for the 
value of a cylinder oil was the temperature it 
would stand without vaporising. He expressed 
emphatically the opinion that, under all ordi- 
nary conditions, if evaporators were used and a 
judicious application of lubricating oil, there should 
be no collapsing of furnaces, for, if oil and scale 
forming constituents were not put into the boiler, 
damage could not be done. 

In replying to the discussion, Professor Lewes 
thanked Mr. Wilson for pointing out the term 
specific gravity was not suitable for the position in 
which he had used it. 

The paper of M. Marchal on a study of 


CERTAIN PHENOMENA OF COMPRESSION 


had to be taken as read, owing to the lateness of 
the hour; there being only just time for the 
members to dine between the morning and evening 
sitting. 

(To be continued.) 





OVERHEAD WIRES AND SKY SIGNS. 

Or these two measures promoted this session by the 
London County Council, the first-mentioned has met with 
a wer curions fate at the hands of a Select Committee of 
the House »f Commons, presided over by Mr. 8. William- 
son. It was founded on a Bill which last year was 
rejected in the House of Commons on the third reading, 
and reappeared this session considerably changed, the 
principal amendment being the omissionof a clause which 
would have obliged people to allow electric wires to be 
affixed to their houses without having a choice in 
the matter. It also proposed to give the Count: 
Council different and more arbitrary powers wit 
regard to overhead wires than those occupied by pro- 
vincial municipal authorities under the Public Health 
Acts Amendment Act; but this was virtually discarded 
on the second reading this year. As the Bill then went 
to the Select Committee it proposed powers to require 
telephone companies to remove overhead wires and to lay 
them, as also future wires, in subways ; to authorise the 
entry of inspectors to houses to examine wires, to impose a 
charge for such supervision, to require every wire to be 
registered, and so on. The Inns of Court petitioned 
against the Bill, claiming exemption from its operation 
on the antiquated — that they had no local authority, 
and the National Telephone Company, the principal 
persons affected, opposed on the contention that 
the Bill would subject them to serious expense and 
oo inconvenience. On these points they offered evi- 

ence showing that they had 12,000 miles of wires to 
place, which in subways would involve enormous cost, 
for in that case their present single wires would be 
rendered useless, and new double insulated wires would 
fave to be substituted in order to work underground ; 
and that to register all their present wires as proposed 
alone would cost about 2400/7. It was cbserved, as a 
feature of the measure, that although the Council wished 
to compel all wires to be placed in subways, they did not 
propose to take powers to themselves to construct sub- 
ways. The subject having occupied the better part of 
two days, the Committee came to the singular conclusion 
that although the preamble was proved, and the Inns of 
Court should not be exempted, yet all reference to sub- 
ways and to the company being required to remove their 
wires into subways should be struck out of the Bill, that 
the clause providing compulsory entry by inspectors 
should be omitted, and also that the clause suggesting 
fees for supervision should be excised. With these 
material omissions the Bill was passed. Among the 
remains of the measure was a clause fixing 50 ft. as the 
distance from a highway within which a wire should not 
be erected. 

The Sky Signs Bill, which came before the same Com- 
mittee, was somewhat more successful. Its object in 
brief was to put down what Mr. Pember, Q.C., for the 
County Council, described as the “‘last and newest and 
worst abomination yet erected for shutting out a sight of 
the city ”—in other words ‘“‘sky signs.” Practically the 
Bill provided for the prohibition of new advertisements 
of this kind—including also parachutes, balloons, vanes, 
and weathercocks—and the final suppression, within six 
years, of any now existing. The only real opposition 
came from the makers and owners of sky signs, who main- 
tained that they were neither a nuisance, nor an eyesore 
nor a source of danger ; but the promotors demonstra’ 
by technical and general evidence that these structures 
had all those objectionable features, and that a serious 
accident had occurred in Birmingham through the falling 
of one of these sky signs, and in the end the Committee 
oe d the Bill with but slight modification of the 
clauses. 





Foor Press.—In_ our notice of Mr. R. J. Richardson’s 
foot press (page 319 ante), we gave his address as at Alston- 
street, Birmingham. He has removed from that address 





to 59, Tindal-street, Ladywood, Birmingham. 


NOTES FROM THE SOUTH-WEST. 

Water Supply of Cardif.—A meeting of the Water 
Works Committee of the Cardiff Town Council was held 
on Friday. Mr. J. B. Williams, the water works 
engineer, reported with respect to Mr. MacRay’s contract 
for the Cantreff reservoir, that he had had to complain as 
to the manner in which the concrete beds had been laid 
of the manner in which the materials were being placed 
inthe embankment, and of a disregard of the provisions 
of the specifications. The weekly returns sent in by the 
contractor showed 270 men on the works, apart from the 
quarry and clayfield. The corporation staff, however, 
counted the number at 205; the contractor’s timekeeper, | 
whose attention was called to the discrepancy, refu to 
allow the engineer’s assistant to see the time-book in order 
that the figures might be checked. Up to February 17, 
the date of the last measurement, the contractor had 
executed contract work to the value of 49,6207. 3s. 11d. 
out of the total of his tender, which amounted 
to 89,619/. 16s., leaving 39,9997. 12s. 1d. of work under 
the contract yet to be done. During the past month 
(from February 17th to March 18th) the contractor 
executed work amounting to 2063/. 1s. 8d. After de- 
ducting 10 per cent. for retentions, the net amount 
was 1857/., for which a certificate had been drawn. 
The specification and contract stipulated that the con- 
tractor should “—n every part of the work by 
March 31, 1891. The two years therefore allowed the 
contractor for the execution of the work would expire on 
the 31st inst. ; but work to the amount of 37,075/. 7s. 11d. 
still remained to be done. It was decided that the report 
should be laid before the General Purposes Committee of 
the Town Council. 


Railways in the West.—The first goods train on a new 
line from Andoversford to Cirencester ran through on 
Monday, and the line will be opened for passenger traffic 
in about a month. It is reported that Clifton Bridge 
station, Bristol, is in future to be known as Kown- 
ham Station. The station under the Suspension Bridge 
for years called Clifton Station, has for some weeks been 
officially known as the Hotwells Station, and now Clifton 
Down Station is to have its name changed t» Clifton Sta- 
tion. The last stage in the history of the East Glouces- 
tershire Railway has been reached, Sir Thomas Bazley, 
the official liquidator, being now engaged in distributing 
to the shareholders 2/. 8s. 6d. for each 10/. share, the sum 
thus distributed representing the price paid for the 
undertaking by the Great Western Railway Company. 


The ‘*Philomel.”—The Philomel cruiser, built at 
Devonport, and engined by Messrs. Earle and Co., was 
taken outside Plymouth Sound on Tuesday for an eight 
hours’ natural draught trial of her engines. Mr. Dixon, 
from Earle’s, was in attendance. In am: derate sea and 
with the wind from 4 to 6 in force, the Philomel attained 
an average speed of 16.25 knots per hour durirg the run. 
With an air pressure of .35in. and 27-in. vacuum the 
following results were obtained: Mean steam in boilers, 
149 1b.; revolutions, 137.4 starboard, 141.3 port ; mean 
pressure in cylinders—high, 42.5 and 42.5; intermediate, 
25.4 and 23.9; low, 10.1and 10.3. Indicated horse-power— 
high, 711 and 731; intermediate, 924 and 896; low, 839 
and 877. Total, starboard, 2474; port, 2504; mean, 4978. 
The vessel was drawing 14 ft. 6 in. forward, and 16 ft. 
6 in. aft. These results were considered satisfactory, 
but the Philomel did not exhibit as much power as 
the Pearl under similar conditions, the latter recently 
developing 5077 horse-power, and averaging 18.43 knots 
per hour, in smooth water. 


Cardiff and Swansea Steam Coal Company.—A special 
mong this company was held at the Cannon-street 
Hotel, London, on Friday, for the purpose of ratifying or 
otherwise a Be: al of the directors to wind up the 
company, and sell the collieries to Messrs. Cory Brothers. 
a a resolved to sell the property, as proposed, for 

, 0007, 


Institute of Marine Engineers.—A meeting of the 
Bristol Channel centre of this Institution was held at the 
University College of South Wales and Monmouthshire, 
Cardiff, on Wednesday evening, for the purpose of 
discussing a paper by Mr. W. W. Wilson on ‘‘ Some 
Improvement in Engine-Koom Practice.” Professor 
Archibald Elliott, chairman of the centre, presided over 
a large attendance of members and visitors from kindred 
societies. In the absence of Mr. Wilson, his paper was 
read by Mr. Charles Elms, honorary secretary. An 
animated discussion ensued in which Professor Elliott, 
Messrs. Fownes, John, Edmiston, M‘Callum, Ball, Field, 
Hardy, and others took part. 

Bristol Water Works Company.—The annual meeting 
of this company was held on Saturday, Mr. Bush pre- 
siding. The chairman stated that building operations 
had been actively carried on in Bristol in 1890, and that 
during the year the company had laid on 1700 new ser- 
vices, 1650 being services to new houses, 


Cardif.—The steam coal trade has exhibited a quiet 
tone, and — for immediate shipment have ruled lower. 
The best descriptions have made 14s. 3d. to 14s. 6d. per 
ton, and dry coal 13s. 6d. per ton. The house coal trade 
has been quiet; No. 3 Rhondda large has been makin 
14s. 3d. to 14s. 6d. per ton. The new orders eansloal 
for patent fuel have been upon a comparatively restricted 
scale. Coke has been dull; foundry qualities have 
made 20s. to 21s. per ton, and furnace ditto 19s. to 
19s, 6d. per ton. 





GERMAN CoAL IN ITALy.—The exports of German coal 
to Italy in January amounted to 4900 tons. In this 
total Westphalian coal figured for 4050 tons, the balance 





being Sarrebruck coal. 
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THE MANCHESTER SHIP CANAL. 
(For Description, see Page 380.) 

















Fic. 18. STANDARD CUTTING IN BARTON SECTION. 

















Fic, 14. ConsTRUCTION OF QUAY WALLS, SALFORD DOCKS, 
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BRITISH AND PRUSSIAN RAILWAYS. 

Ir has been a good deal the custom within the 
last few years to make comparisons of English and 
American railways, as if the conditions of railway 
working in the two countries were on all fours. 
But, in reality, there are very remarkable dif- 
ferences between the two systems, applying not 
only to their comparative mileage and to the 
higher cost of labour and materials in the United 
States, but also to the circumstances under which 
both goods and passenger traflic is worked, the 
average distance over which traffic is carried, the 
character of the roadbed and equipment, and 
many other particulars. The cases of Prussia and 
the United Kingdom are much more parallel, alike 
as regards area, population, extent of system, cost 
of wages and materials, and many other points. 
The main difference between the two countries is 
one that does not apply to the United States, 
namely, that about 88 per cent. of the German 
lines are controlled by the State, whereas the rail- 
ways of the United Kingdom are entirely owned by 
private corporations. This difference must not be 
overlooked in any comparison of the two systems, 
although it does not necessarily largely affect the 
items of that comparison. The data that follow 
are collated from the recently published reports on 
the working of British and Prussian railways in 

889. 

The total number of locomotives employed on 
the railways of Prussia in 1889 was 8797. These 
earned, in the same year, a total gross revenue of 
39} millions sterling, being an average of 47181. per 
locomotive. 

In the United Kingdom during the same year, 
the total number of locomotives employed was 
15,924, and as the total receipts from all descrip- 
tions of traffic amounted to 77 millions sterling, the 
average gross receipts per locomotive were 48361., 
or about 2.5 per cent. better than the average result 
obtained on the railways of Prussia. 

The number of passenger vehicles employed on 
the Prussian railways as a whole in 1889 was 13,953, 
as compared with 36,137 on the railways of the 
United Kingdom. The Prussian railways carried 
a total of 207 ,*, millions of passengers, as compared 
with 775} millions carried—-exclusive of season 
ticket holders—on the railways of the United King- 
dom. It thus appears that each passenger vehicle 
in the United Kingdom carried on an average 
during the year, a total of 21,446 passengers, 
as compared with an average of rather under 
15,000 passengers per vehicle carried on the railways 
of Prussia. These figures, however, do not afford 
a just comparison of results, unless accompanied 
by a statement of the average distance over which 
each passenger was carried, since a vehicle carrying 
a passenger 100 miles would be doing considerably 
more work than 20 vehicles that were carrying 
passengers an average distance of four miles. The 
Prussian railway returns show that the average 
distance over which each passenger was carried on 
that system was 28 kilometres, or about 17 miles, 





380! and that the average fare received per passenger 


carried was 11.6d., which shows the average rate 
per mile to be considerably under a penny. On 
the railways of the United Kingdom, however, 
there is nod record of the average distance over 
which each passenger was carried. The average 
fare received per passenger was 8.7d., and if the 
average fare over all classes is taken at a penny 
per mile, then the average length of each pas- 
senger journey would come out as just about one- 
half the average ascertained for Prussia. In this 
case, of course, the work done by the passenger 
vehicles of the latter country, as ascertained by 
dividing the number of vehicles into the number of 
passengers carried, would have to be multiplied by 





two, to arrive at the real value of the results given 
by the rolling stock, so that the Prussian average 
would be raised from 15,000 to about 30,000, as 
compared with 21,446 for the United Kingdom. 

There is still another test to which this matter 
may suitably be submitted. The average gross 
receipts earned per passsenger vehicle in the United 
Kingdom was 7711., as compared with an average 
of 7171. in Prussia. This difference will be found 
to correspond closely with the differences in 
average fares and in work done per vehicle already 
ascertained. The Prussian railway system is 
founded upon low fares, and in order that these 
low fares may be made profitable, it is necessary 
that there should be a full use, or as full a use as 
possible, of the vehicular stock of the system, 
whereas on English lines, as a rule, the first and 
second-class carriages, at any rate, are often run 
not more than one-half full. There is no available 
record of the extent to which this system is carried 
on British lines, but on Continental railways, as a 
rule, they take care to secure more exact informa- 
tion on so vital a point, and hence we find that not 
only do they ascertain the average total receipts 
per passenger carried—which is all that English 
railways can do—but they learn also the average 
receipts per passenger carried 1 kilometre, and the 
average receipts per place provided. Thus, on the 
Prussian lines in 1889, the average receipts com- 
pared as under : 


Francs. 
Per passenger carried one kilometre « -. 0.04 
»» Place per kilometre ee - 0.0098 
» axle per kilometre... 0.185 


The train mileage on the systems of the United 
Kingdom and Prussia respectively, compared as 
follows in 1889 (1= 1000). 


Pas- Goods and 
senger. Minerals. Total. 
United Kingdom .. 166,082 138,941 305,023 
Prussia ee ee 49,038 58,299 107,337 


Mixed trains are run in Prussia to a much larger 
extent than in Great Britain. The total mileage of 
Prussian mixed trains in 1889 was 10,327,000, 
whereas in the United Kingdom the mileage only | 
amounted to 1,714,000 miles. 

The total train mileage of the railways of the 
United Kingdom appears to be nearly three times 
as much as that of the Prussian railways, whereas 
the total gross receipts of the latter are about one- 
half those of the former. The average gross receipts 
per train-mile in Prussia are much higher than the 
average found forthe United Kingdom, being about 
7s. 6d. as compared with 5s. This difference is 
coincident with a lower range of both passenger 
fares and goods rates, so that the Prussian railways 
must make up their higher train-mile receipts by 
heavier train loads, and, as a fact, the passenger 
and goods trains, as a rule, are, no doubt, consider- 
ably more heavy there than in the United 
Kingdom. 

The proportion of the different classes of pas- 
sengers carried on the railways of the two countries 
in 1889 were as under (1=1000) : 


Prussia. | United Kingdom. 


Total. | Per Cent. | 








| 
| 
Per C 
| er Cent. 
Number. | of Total ert of Total. 
First-class ..  ..| 1,061 0.5 | 30,075; 3.8 
Second ,, | 20,872 10.0 | 62,688| 81 
Third 25.2! 111,730 53.8 | 682,420} 88.1 
Fourth ,, $< -| 70,348 33.8 
Military | 8,444 1.9 
Totals «| 207,455 | 100.0 | 775,183| 100.0 
' 





It is a remarkable feature of this Table that it 
shows much the same proportionate numbers of 
lower-class travel in each case, but in the case of 
Prussia the travel is spread over two classes, the 
third and the fourth, instead of being limited to 
third-class, as in the United Kingdom. It may be 
added that many of the vehicles employed on the 
southern and outlying lines are more like fourth- 
class than the almost luxurious carriages that are 
found under the third denomination on the lines of 
the north. 

The amount of first-class travel done on Prussian 
lines is suprisingly small, amounting to only one- 
half of one per cent. of the whole; but as against 
that, second-class travel is employed to a larger 
extent than in the United Kingdom, so that when 
the two classes are taken together the difference 
between the two countries is not very striking. It 
must, besides, be borne in mind that the average 
length of journey for first-class passengers is much 
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more than that of any other class, which makes the 
actual receipts from first-class travel 4.4 per cent. 
of the whole, while second-class travel contributes 
26.4 per cent. of the whole. The two countries 
compare generally as to receipts, as shown below. 
Proportion of Total 


Prussia. a 

PerCent. Per Cent. 
First class . = és 4.4 11.5 
Second class .. - = “ 26.4 9.4 
Third ,, ee * a ae 42.7 71.1 
Fourth ,, 2 aes ss 24.0 
EE Kea Os fusce Noes 2.5 

100.0 92.0 


The difference between the sum of 92.0 and 100.0 
is made up by season ticket holders, which are a 
disturbing element in the comparison. The figures 
show, however, that while the actual number of 
first and second-class passengers in Prussia was 
relatively much less than in the United Kingdom, 
they contributed relatively much more to the total 
receipts from passenger traffic in a comparison of 
the two countries, owing to the much longer average 
journey undertaken by passengers of the first and 
second class. 

In Great Britain the general range of passenger 
fares is 2d., 14d., and 1d. per mile for first, second, 
and third-class passengers. In Prussia the differ- 
ences are much more marked, first-class travel 
being, on the average, 140 per cent. more than 
third class, and 281 per cent. more than fourth 
class. Expressed in francs and centimes, the 
average receipts per passenger carried, and per 
passenger per mile, on the Prussian railways were 
in 1889 as under : 


Receipts per yo ag 

Passenger. r Kilom. 

Francs. Centimes. 
First class on +o = Pe 9.86 10.01 
Second class a ae - an 3.00 6.62 
Tele ;, > ‘i ss ie 0.90 4.16 
Fourth ,, we a oe oe 0.81 2.62 
Military .. 1.55 1.91 


It is remarkable to find that the average receipts 
from first-class travel have been nearly eleven times 
as much as the average from third-class traffic per 
passenger carried. This, of course, is due, not so 
much to the differences of rates, as to the much 
longer distance travelled by the first-class pas- 
sengers. The people of Prussia, as such, hardly 
use first class at all, much of the first-class 
travel being done by foreigners. 

There is an enormous difference between the 
railways of Prussia and of the United Kingdom in 
reference to the quantities of goods and mineral 
trafic carried. In the former country the total 
quantity of such traffic carried in 1889 was 
104,490,000 tons, as compared with a total of 
297,400,000 tons carried on British railways, plus 
about 12,000,000 tons unclassified, making up a 
grand total of about 310 millions, or approximately 
about three times the tonnage carried on the rail- 
ways of Prussia. The Prussian railways, unlike 
the British, make a distinction showing under what 
particular class of goods each consignment is 
entered, and the manner in which it was forwarded. 
These items are entered under the two heads of 
normal or ordinary tariff consignments, and those 
made under exceptional tariffs. Under the first 
heading there are consignments, en grande vitesse 
consignments by the piece or parcel, and consign- 
ments made up of a wagon load, while the second 
heading embraces (1) consignments of 5 to 10 tons, 
and (2) consignments of 10 tens and upwards. The 
results for the year 1889 were as under : 


Consignments, Total Tons. P co ot 
En grande vitesse .. re 323,000 03 
Small consignments 7 3,925,000 3.6 
Wagon load consignments 50,582,000 46.6 
5 to 10-ton os 693,000 0.9 
10 tons and upwards 52,695,000 48.6 


Between the rates charged under these several 
headings there is an enormous range of differences. 
Thus, grande vitesse consignments are charged for 
at the rate of 29.97 centimes per kilometre, whereas 
train loads of minerals, &c., are only charged 3.59 
centimes per ton-kilometre. This latter is really 
the standard transportation tariff for Prussian rail- 
ways, inasmuch as it has not greatly altered for a 
number of years past, and it applies to 48.8 per 
cent. of the traffic carried in 1889. The average 
receipts per ton-kilometre from wagon loads of 
5 to 10 tons, were in 1889 considerably more than 
twice the average received from wagon loads of 
10 tons and upwards, but under the normal or 
general tariff, the average receipts per ton-kilometre 





in 1889 varied from a minimum of 3.71 centimes 
toa maximum of 5.20centimes for a wagon load. 

The average length of lead for each ton of traftic 
carried on the railways of Prussia in 1889 was 
121 kilometres, or 75 miles. It is impossible to 
compare this figure with the average for the United 
Kingdom, inasmuch as in the latter country no 
record is kept of the ton-mileage ; but it is usually 
supposed that the average length of lead in our 
own country is not much over 35 miles, and this 
figure is supported by the average receipts obtained 
per ton, which, for mineral traffic, forming fully 
two-thirds of the whole, does not exceed 1s. 7d. to 
1s. 8d. over the whole. 

The total receipts of the Prussian railways from 
goods trafic, amounted in 1889 to 699} millions of 
francs, and as the total ton-mileage was 8180 mil- 
lions, it would appear as if the average amount 
received per ton per mile, or in other words, the 
average ton-mile rate, amounted to only 0.84d. 
When, however, the consignments en grande vitesse 
are deducted, the average ton-mile rate becomes 
considerably lower, the average receipts for yrande 
vitesse consignments having been as much as 4.9d. 
per ton per mile. It is not possible to compare 
these with the British returns, since the railways 
of the United Kingdom dv not publish, nor furnish 
the means of arriving at such information ; but it 
is generally understood that the average ton-mile 
rates or receipts of British lines will considerably 
exceed 1d. and may reach 14d. over the whole. 
Of course, in the latter case, the average would be 
about twice as much as the average ascertained for 
the Prussian railways per ton per mile. It must 
not, however, be forgotton that the longer length 
of lead in Prussia gives an advantage to the lines of 
that country, and that the railway companies can 
carry heavier loads, in consequence of generally 
more favourable gradients. 

As regards the cost of working, the Prussian 
railway accounts give a good deal of information 
that is of interest and value, but it is hardly put in 
such a way as to make a close comparison easy with 
the railways of the United Kingdom. The follow- 
ing are the figures as ascertained for each country 
and collated as nearly as it is possible to do so : 





United Prussia. | Per Cent. 
Kingdom. £1=1009.| of Total. 


| 9,838 47.0 








Personnel 


Repairs and renewals nd 3,754 | 9.4 | 2,910 13.9 
Maintenance of way ,565 16.4 | 2,434 11.6 
eee tee. at 10,527 | 26.3 | eon 20.1 
eneral charges an < 1,400 
traffic expenses os } 14,085 | $5.0 { "187 ' ta 








Totals.. .. 40,094 | ~ | 20,973 | 100.0 
| 





It will be observed that the systems of entering 
the working expenses are essentially different in 
the two cases, the Prussian system taking the 
personnel as a whole, and abstracting them from all 
the other items so as to make up nearly one-half of 
the whole working account. In the case of British 
lines, on the contrary, there is no separate record of 
either the number or the cost of the personnel. It 
is manifest that the fundamental difference vitiates 
the comparison in reference to all the rest, since the 
cost of personnel enters into every item in the 
English railway accounts. The only point that 
appears to be quite clearly established is that in 
the United Kingdom the working expenses are 
approximately twice as much as they are in Prussia. 
In the latter country the proportion of working 
expenditure to total receipts is as nearly as possible 
50 per cent., whereas in the United Kingdom it 
rises to rather over 52 per cent. 





THE CHIOAGO EXHIBITION. 

THE latest advices from Chicago bear undoubted 
evidence that many of the prinoipal difficulties 
which beset the Executive in the carrying out the 
reat work they have undertaken, are disappearing. 
he complications that were unavoidable between 
the Directorate of the World’s Fair and the United 
States Government Commission, seem, by the de- 
liberations that occupied considerable time before 
the adjournment of Congress, to have been re- 
moved by mutual concessions, and the display of 
much moderation and good sense on both sides, and 
the adjournment has left matters in much better 
shape than was anticipated. Work in Jackson 
Park is now going on actively, and in a few weeks 
all the principal contracts for the buildings will 
have been let. The death of the Exhibition archi- 
tect, Mr. Root, caused, of course, considerable 





delay, and it is probable that very important modi- 
fications in the general plan will also follow. Accord- 
ing to the latest proposals of the Architectural 
Board, the buildings of the various States will be 
located in the most picturesque and highly finished 
part of the park, where space will also be allotted 
to the separate pavilions erected by foreign nations. 
This arrangement is a very desirable one, as the ofti- 
cial buildings in the Exhibition will thus be grouped 
together. The Government building which we have 
already illustrated and described, will occupy approxi- 


-mately the place indicated in the plan we published 


on pages 732 and 733 of our last volume. Beyond it 
will be the great Hall for Manufactures and the 
Liberal Arts, and occupying symmetrical positions on 
each side of the great basin, which with its coloured 
fountains will form a constant attraction to the 

ublic, will be the Agricultural Hall (nearest the 
ake) and the Machinery Hall. It is intended to 
have an annexe to this latter building larger than 
the main hall. It will be circular in plan and be 
surrounded with concentric lines of rails connected 
with the main lines; this will be used for the dis- 
play of locomotives and rolling stock. Electricity, 
mining, and the industry of transportation, will 
have separate and important pavilions ; but 
one of the curious novelties of the Exhibition 
will be the ‘‘ Women’s Exhibit.” This is to be a 
sufficiently spacious pavilion 200 ft. by 400 ft. built 
in two stories, the ground floor being filled with 
national exhibits contributed wholly by lady exhi- 
bitors, the object being to illustrate the industrial 
and artistic skill, the scientific and professional 
development, the physical and mental culture, of the 
American woman. The first floor of this building 
is to be mainly devoted to the comfort and recrea- 
tion of the exhibitors and their friends ; club rooms 
and ‘‘ladies’ parlours,” reception rooms and com- 
mittee rooms, occupying most of the space. The 
specially novel feature about this pavilion is, that 
its design and execution are open only to female 
competition, so that it will be the work of an 
architectress and contractress. This of course is 
one result of the labour of the Ladies’ Committee 
attached to the Directorate, and about whose re- 
muneration, a lively debate occupied some of the 
closing hours of Congress. 

No provision appears to be made for a fine arts 
palace, and this building will, of course, be one of 
the main features of the Exhibition. In all pro- 
bability the original idea of a permanent Art Gallery 
on the Lake Front Park will be adhered to, in 
spite of the conflict still waging over that much 
disputed site. It was the intention of course that 
an Eiffel Tower, only higher, should be a leading 
attraction, and only a few weeks ago the ‘‘ Proctor 
tower” was talked of asan assured success. Hxami- 
nation has, however, shown that the time available 
is wholly insufficient for the execution of this 
project. The contract was offered to the Edgar 
Thomson Steel Company, who, after consultation 
with M. Eiffel, declined it. The result is not, we 
think, to be regretted, as imitations are seldom 
successful, however flattering they may be. Mean- 
time the different States of the Union are show- 
ing much practical sympathy and patriotic in- 
terest in the enterprise. The Legislatures of about 
half the States and Territories have already either 
made grants or introduced bills for appropriations 
to a total of 4,287,000 dols., so that it is probable 
the ultimate amount contributed from this source 
will be 7,000,000 dols. or 8,000,000 dols. for State 
appropriations to assist the efforts of exhibitors. 

As regards foreign co-operation the directorate 
have no reason to be dissatisfied with their pro- 
spects. There can be little doubt, we think, that 
our own Government will respond favourably to 
the invitation of the President of the United 
States. France has already accepted with a cor- 
diality that was scarcely anticipated after the bitter 
international wrangle over pork and champagne ; 
and it is satisfactory to find that the French 
Government is ‘‘ already occupying itself with the 
measures necessary to insure the participation of 
French artists and manufacturers in the Interna- 
tional celebration.” Russia, another power most 
friendly to the United States, has also signified her 
intention of being largely represented, though 
we doubt if the appropriation talked about—one 
million sterling—be not largely over-estimated. 
The grants named for Japan, Mexico, and Brazil, 
also appear very large, being respectively 300,000/., 
240,000/., and 200,000I. ; still it is pretty certain 
that all these countries are prepared tu expend large 
sums ; Japan, in her keen desire to establish and 
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extend her foreign markets ; Brazil, to demonstrate 
the vitality and prosperity of her youthful republic; 
and Mexico, to attract the influence and protection 
of foreign capital necessary to develop her vast 
mineral resources, and thus to increase the ballast 
of the not over-stable ship of state. 

On all sides, therefore, the Executive of the 
great Columbian World’s Fair may feel content at 
present, except, indeed, at the short time left at 
their disposal, and during which so much has to be 
done. Last year many invaluable months were 
wasted over more or less useless discussion, and in 
combatting with vexatious opposition ; fortunately 
that phase is over, and it remains to be seen if the 
Executive possess sufficient skill and power to carry 
out the very extensive programme they have pre- 
pared. For our own part we think they do possess 
these necessary qualities. 





THE SCIENCE OF BOILER DESIGN. 

Tue paper read by Mr. Yarrow at the recent 
meeting of the Institution of Naval Architects will, 
we think, have an important bearing on the future 
of boiler construction, and do something towards 
justifying us in the title we have adopted for this 
article. The steam boiler has been generally the 
Ishmael of mechanical engineering. We have 
expended a vast amount of reasoning and research 
on the machine which uses steam, but very little 
on that by which it is generated. The natural 
result has followed. The boiler has been the great 
source of trouble where steam machinery works 
under such great limitations as on board ship. Why 
the boiler has been so unattractive a subject to 
engineers and physicists it is difficult to say. Last 
week’s paper showed that there are some most 
interesting and beautiful problems of natural science 
involved in boiler design ; a proper understanding 
of which would lead us as far into the fascinating 
study of molecular physics as even the theory of 
the steam engine itself. It is certainly illogical, 
from a practical point of view, to begin the investi- 
gation of the steam engine in the middle, by 
skipping the boiler ; but such has been the custom 
of most engineers. A large number of very careful 
experiments have been made in order to find out 
what the boiler can do, but there has been com- 
paratively little practical investigation as to the best 
method of construction. , 

We published Mr. Yarrow’s paper in full last 
week, and shall deal with the discussion by which 
its reading was followed in our next issue. The 
Council of the Institution of Naval Architects, 
recognising the importance of the subject, had set 
apart a whole evening for the reading and considera- 
tion of this paper, so that the matter was as fairly 
dealt with as could be expected within the limits of 
time. Many of the author’s remarks were devoted 
to details of boiler construction, and might appear 
to some little more than a record of shop practice. 
The shop practice of a successful firm is, however, 
the thing that practical engineers are likely to 
value most. We can always get, in the present 
day of technical schools and colleges, any amount 
of abstract dissertation on a given branch of en- 
gineering, but the deductions from this class 
of reasoning are apt, at times, to fall short 
of practical success when translated into mecha- 
nical realities. It is these details of shop prac- 
tice which are most difficult to get. Manufacturers 
pardonably look on the knowledge they have won, 
often by much expenditure of time and money, as 
part of their stock in trade, and refrain from 
scattering that knowledge broadcast. Mr. Yarrow 
has not followed this course, but has told us some 
of the most vital points to which the success of his 
boilers has been due. 

There was, however, far more than a record of shop 
practice in the paper in question. The author 
not only told us what he had done, but traced out 
the course of reasoning he had followed in arriving 
at his conclusions. This is well illustrated in that 
section of the paper devoted to the causes which 
lead to the ovalling of the holes in the tubeplate. 
This phenomenon is a well-known source of trouble 
to every engineer who has had to do with forced 
draught, but, so far as we know, the causes which 
lead to the difficulty have never before been ex- 
plained. The manner in which a tyre cau be made 
smaller has been well known for ages to every 
village smith ; though we doubt whether nine out 
of ten of the magnates of Great George-street 
would have been able to solve the problem. 
The distortion of form which boiler shells undergo 





in raising steam is a similar point. Every one knows 
how hurtful it is to a boiler for steam to be raised 
rapidly in it. The paper not only indicates the extent 
of this evil, but tells us how it may be materially 
reduced in the simplest manner possible ; although 
we were notawarethatthe course indicated—namely, 
filling the boiler and running out the bottom water 
—had been hitherto followed elsewhere. 

The chief lesson to be gathered from Mr. Yarrow’s 
paper is the great importance of elasticity in con- 
struction. In our anxiety to secure strength we 
have been too apt to produce an over-rigid 
structure. Beyond all doubt the locomotive de- 
signers have been ahead of marine engineers in 
their appreciation of this point. This is well illus- 
trated by the manner in which the firebox crown 
is supported in the locomotive, it having no con- 
nection with the outside shell, and therefore being 
free to expand and contract independently of the 
rest. Another point worthy of attention, in con- 
nection with this matter of elasticity, involves the 
question of stay tubes. It is the custom of marine 
engineers to insist on their presence, while the loco- 
motive engineer has long since abandoned them. 
We are not acquainted with any instance of a tube- 
plate being forced away from its position, and 
Mr. Yarrow’s paper will show the thoroughly 
satisfactory margin of strength, to withstand any 
stress that may come upon them, that is afforded by 
the ordinary tubes of a locomotive type of boiler. 

Another fact which is brought prominently for- 
ward is the influence of differential temperature on 
the two surfaces of the plates enveloping the fire. 
The way in which this produces distortion of form 
was well pointed out, and was beautifully illustrated 
by the experimental apparatus shown in operation 
by the author at the meeting. The superiority of 
copper over steel for fireboxes was also well illus- 
trated by the experiments. This is due to the 
better conductivity of the metal, and the same 
course of reasoning shows that if steel is used it 
should be thin, in order that great differences of 
temperature between the two surfaces may be 
avoided. There is no reason why steel tubeplates 
should not be far thinner than they hitherto have 
been. The margin of strength would be amply 
sufficient, and, as the author pointed out, it is easy 
to make a satisfactory joint with a thickness vary- 
ing from 2 in. to} in. The American locomotive 
engineers are fully alive to these facts, and a ‘‘ tube 
sheet” of # in. is frequently met with in the 
United States ; a thickness of over 4 in. being, at 
any rate, quite an exception. 

The discussion which followed the reading of the 
paper was to some extent disappointing. We 
hoped to have heard the experiments shown by the 
author, and the reasoning which he based upon 
them, taken up and criticised, favourably or other- 
wise. Hardly a word was said in this way. Mr. 
Durston made, as might have been expected from 
an engineer of his standing, a thoroughly practical 
speech; but neither he, nor any of the other 
speakers, attacked the most important part of the 
paper, namely, the train of argument based upon 
the facts illustrated and by which the author 
arrived at his conclusions. The discussion would 
undoubtedly have been more satisfactory had the 
members had a better opportunity of mastering 
the details of the paper. We believe that Mr. 
Yarrow only handed in his contribution to the 
secretary a very short time previous to the meet- 
ing, so that the majority of those present were 
not able to make themselves acquainted with 
the facts set forth, until they actually heard the 
reading, and even the most fortunate were only 
able to get a wet proof on the same day. We 
are aware of the great labour involved in the 
preparation of a memoir of this kind, but if 
the meeting had been a week earlier no doubt 
Mr. Yarrow would have got his matter to- 
gether equally in time, and had it been a week later 
doubtless the paper would have been no further 
advanced when the day arrived. Under these 
circumstances we think the Council would be well 
advised in insisting that papers should be in the 
secretary’s hands at least a week before the day of 
meeting. Although the Council gave a whole 
evening to this paper the discussion undoubtedly 
suffered by being cut short. Had there been a 
second evening devoted to it some of the best 
speeches would undoubtedly then have been made. 
To our own knowledge there were several engineers 
present who were able and willing, had time per- 
mitted, to give valuable information on this ques- 
tion of boiler design. The Naval Architects can, 





however, never hope to follow the lead of the Insti- 
tution of Civil Engineers and give a two or three 
nights’ discusston to one paper ; but this only em- 
phasises the necessity of contributions being avail- 
able beforehand. Mr. Yarrow, in the opening 
passages of his paper, gave some indication that he 
might return to the subject again, as he stated that 
he could only deal with a limited part of the ques- 
tion at that meeting. We trust this may be the 
case, so that this important branch of engineering 
practice may be thoroughly thrashed out to the 
full extent of our present knowledge. 

It would be difficult to overrate the importance 
of the subject which Mr. Yarrow has taken up. 
We have had brought prominently before us of 
late the troubles that have arisen in our own and 
otker navies by the introduction of forced draught. 
Although the locomotive class of boiler was mainly 
referred to in the paper, the same broad principles 
govern the design of other types, when subject to 
forced draught. The moral of the whole undoubtedly 
is that a somewhat higher first cost in boiler con- 
struction is well justified in order to secure more 
reliable results in working. 





FIELD ARTILLERY AMMUNITION. 

In a lecture recently delivered by Lieutenant- 
Colonel L. W. Walford, R.A., before that nationally 
important body, the Royal United Service Institu- 
tion, a lecture which we have already noticed, * but 
which is of such value that we need make no 
apology for returning to it again—the question of 
field artillery ammunition is handled in an instruc- 
tive manner. Of late years there has been, as 
Colonel Walford points out, an enormous increase 
in the proportion of guns to infantry in the French 
and German armies, and there follows upon this a 
great addition to the amount of ammunition which 
would be carried in the field. The Germans have 
added 33 per cent. and the French 50 per cent. to 
the equipment in ammunition which was in use at 
the time of the Franco-German war ; a fact which 
alone is sufficient to emphasise the useful warning 
against forgetting that the practice of 1870 has 
really become obsolete. The Russians, we are told, 
have even gone farther, and have now twelve 
wagons to the battery, exclusive of forage, store 
wagons, &c. A battery of Russian heavy field 
artillery carries no less than 154.5 cwt. of ammuni- 
tion, and the horse artillery 108.7 cwt. The latter 
figure is exceeded by both the French and German 
horse artillery, the weight being respectively 
115 cwt. and 119 cwt. per battery. Our own 
batteries, both of horse and field artillery, carry 
only 72 cwt. each of ammunition ; which is a trifle 
less than that of the Italian army, but the Italians 
have in addition a heavy field battery. In fact the 
British artillery carries far less ammunition per 
battery into the field than does that of any of the 
other great military powers. 

Turning to the details of the subject, Colonel 
Walford makes some interesting critical remarks 
on projectiles. There is evidently considerable 
difference of opinion between the artillerists of 
various countries. In common shell for ranging 
purposes we use a forged steel shell containing 2 lb. 
of powder ; the Germans have a cast-iron ring shell 
with a bursting charge of 6 oz.; while the French 
employ shrapnel which holds only 2 0z. of powder. 
Colonel Walford gives the explanation of these 
differences, which does not appear very creditable 
to our own military authorities. Our shell was 
designed with the idea that a large bursting charge 
would be useful in destroying field intrenchments, 
a task which is now accepted as being beyond the 
or of field guns. The French and Germans 

ave combined ranging and man-killing in one 
shell, although in doing this they have rendered 
observation difficult by diminishing the volume of 
smoke. In shrapnel the English and French prac- 
tice is similar in regard to placing the burster in 
the head of the shell, whilst all other nations place 
it in the base, in which case it is connected by a 
tube which passes down the centre of the shell. 
The reason that the French place the burster in the 
head is that, when used with percussion fuze, the 
shell shall burst on graze. This is necessary, as 
shrapnel is used by them for ranging purposes. We 
also require our shrapnel to burst on graze, but fora 
different reason. Our common shell not being a man- 
killing ar pean we have to trust to percussion 
shrapnel in cases where there is no time for setting 





* See page 270 ante. 
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the time fuze. A shell with the burster in the 
base would be less effective with a percussion fuze, 
since during the time the flash was being conveyed 
from the fuze to the burster the shell would rise to 
some height and the bullets would be thrown over 
the heads of the enemy. The Germans, however, 
and those who follow their example, use ring shell 
for the positions in which we use shrapnel. The 
practice is approved by Colonel Walford, who 
quotes an instance in which thirteen rounds of ring 
shell with percussion fuzes, from a 6-pounder gun, 
gave 277 hits on a line of twenty skirmishers, 
standing at a range of 1640 yards, two men only being 
unhit. The objections raised against carrying the 
burster in the head are that the explosion diminishes 
the velocity and also increases the dispersion of the 
bullets. When the burster is in the base an oppo- 
site effect is attained. With the latter arrangement 
naturally such great accuracy of ranging or of fuze 
is not required. Against this must be set the dis- 
advantages due to the time required for the fuze to 
communicate with the burster when the latter is in 
the base. 

The question of high explosives is next dealt with 
in the paper. Both the French and Germans have 
adopted high explosives for the bursting charges of 
common shell. The French use a steel common 
shell 4 calibres in length. This is filled with 3 lb. 
of cresylite ; which is a compound of cresol, a pro- 
duct of coal tar. The shell has a percussion fuze 
and is intended to destroy earthworks, walls, &c. 
A ninth wagon, carrying 75 of the projectiles, has 
been added to each heavy battery. The German 
shells, which replace a portion of the complement 
of powder shell, are 15.81b.; the same weight as 
the ring shell. They are filled with wet gun-cotton 
and are intended to be used as a rule with a time 
fuze against men. The following are given as the 
reasons for the adoption of this common shell. 


It is recognised that, owing to the low trajectory of 
modern artillery, troops can obtain shelter from its fire 
by standing close into a parapet, provided, as will gene- 
rally be the case, the ordinary fire of artillery may, as at 
Plevna, be found useless for the purpose of preparing the 
infantry attack on a strongly fortified position, since the 
defender’s infantry will remain under cover up to the 
moment when the guns of the assailants will be compelled 
to cease firing (owing to the advance of their own in- 
fantry), and will then, having suffered no previous loss, 
be prepared to offer a stubborn resistance to the endea- 
vours of the attacking troops to pass over such open 
ground as may lie in front of the intrenchment. Realising 
the absolute necessity of reaching these sheltered troops 
with artillery fire, the Germans propose to take advan- 
tage of the fact that the enormous local power of a high 
explosive is able to altogether overcome the velocity of 
the projectile at the moment of bursting, and thus distri- 
bute the splinters of the shell in all directions; they 
anticipate that it may, therefore, be possible, by bursting 
shell in the rear of concealed troops, to drive splinters in 
upon them from the rear, and thus to some extent cancel 
the value of their cover. It is, however, evident that, in 
order to obtain such an effect, the burst must be very 
accurately timed, while the difficulty of insuring this exact- 
ness will be much increased in practice by the fact that 
the absence of smoke from the detonation of gun-cotton 
will render uncertain the observation of fire. 


The latter objection, we have no doubt, is one 
that could be overcome in practice. 

From what has been said it will be seen that the 
French and Germans proceed on quite different 
principles in employing high explosives in the field, 
for while the French aim at destroying cover by a 
flying mine of enormous power the Germans seek 
to render such cover useless. Colonel Walford says 
that: ‘The next war will possibly enable us to 
judge as to which of the two nations has reasoned 
most rightly.” It would appear to us, however, 
that if the German system is founded on experi- 
ment which justifies its practicability—and knowing 
what we do of German methods this may be pretty 
freely accepted—the gain in time would be found 
of overwhelming importance. Colonel Walford, 
however, lays stress on the word ‘‘ possibly ” in his 
sentence here quoted: ‘‘ It does nct appear certain,” 
he says, ‘‘ that this new engine of warfare will ever 
be brought to the test of actual combat, and it is 
much more than probable that, even should this be 
the case, the French will in the mean time have 
abandoned melinite and its derivatives, which have 
already led to many serious accidents.” Neither 


shells nor fuzes can always be perfect, and ‘* What- 
ever form of high explosive may be retained or may 
be invented, it is in any case unlikely that it will 
be free from the very serious defect that an acci- 
dental explosion in the gun, whether it be caused 
by a defective fuze or a defective shell, will 
almost certainly lead to the destruction of the 





gun by a violent and most dangerous explosion.” 
The demoralising effect of men not being able 
to rely upon their guns was unhappily too often 
illustrated in our last great naval war, when the 
bursting of a gun was looked on as more serious 
than ten times the same destruction caused by 
the enemy. It is not only in our own days that 
British marine artillery has not been all that it 
should be. 

It will be noticed that neither the French nor 
the Germans propose using high explosive shells 
against troops in the open. The tremendous action 
of these explosives breaks the shell up into a very 
large number of very small fragments, which are 
projected violently in all directions, many of them 
into the air or down to the earth at once. These 
small fragments, many of them no larger than one’s 
finger nail, soon lose their velocity, so that a man 
would probably be safe at a distance of 50 yards 
from the burst. Shrapnel bullets would be effec- 
tive at least 150 yards from the point of burst. 

We would follow Colonel Walford in his excellent 
remarks on the subject of smokeless powder did 
our space allow, tut we have already gone as fully 
into this paper than we are able to do with justice 
to other subjects, and we must refer our readers 
to the Transactions of the Royal United Service 
Institution for further details, and for the interest- 
ing and instructive discussion which followed the 
reading of the paper. It may be said, however, 
that Colonel Walford states it his firm opinion 
that ‘‘a complete and reactionary return to our 
old explosive gunpowder, is as impossible as is the 
readoption of bows and arrows for our national 
weapons.” The two important features of smoke- 
less powder upon which the paper dwells are its 
keeping qualities and its corroding and eroding 
oe ll Tt has, however, rendered officers 
independent of many complicated formations, 
which were formerly necessary on account of 
smoke, and this is of more importance as every 
nerve has to be strained in the present day to 
find room on the field for the increased number 
of guns. 

In a recent Note we dwelt on the importance to 
this country of supporting an institution of such 
national value as the Royal United Service Institu- 
tion, and we could bring forward no better illustra- 
tion of our remarks than is afforded by Colonel 
Walford’s paper. British artillery has been in time 
past the pride of the country, and there is no good 
reason why it should not soremain. The consider- 
able differences that exist between English practice 
and that of the other great military powers require 
a wider consideration than that to be obtained in a 
necessarily circumscribed official circle. In the 
Royal United Service Institution the Government 
possesses what is practically an advisory council of 
the best naval and military experts in the country, 
whose deliberations, moreover, are unfettered by 
the narrowing influences of official responsibility. 





EDINBURGH AND ITS RAILWAYS. 

PRINCES-STREET, in Edinburgh, is one of the 
most beautiful promenades in Europe. It has a 
lovely situation, and much has been made of the 
natural advantage. The broad thoroughfare is 
lined on the one side with large buildings with some 
pretensions to architectural embellishment, while 
on the other side are the gentle slopes to the East 
Princes-street Gardens, the castle standing sen- 
tinel to the west, with the old town perched on 
the hillside forming the back ground. Dotted over 
the garden are statues of those men whose labours 
have given Edinburgh her literary and historical 
associations, which, with its beauty, are regarded 
as priceless national possessions. The citizens, 
who dearly love their Princes-street, have, during 
the past fortnight, been in a terrible state of ex- 
citement. To quote a local speaker, ‘‘ hateful 
jealousies and unholy competition for the sake 
of filthy lucre” between the notorious Caledonian 
and North British Railway Companies, required 
Parliament to sanction ‘‘ vandalism” by tunnelling 
under Princes-street and taking part of the garden. 
Not only was the beauty of the situation to be 
spoiled, but it was said that the inhabitants would be 
‘* disturbed by subterranean quiverings and rattlings 
and blowings and whistlings.” Now that Parlia- 
ment has calmed the fears of the people by refusing 
to sanction this dreaded project, one may calmly 
consider the cause of all the heartburnings which 
engrossed the House of Lords Committee for the 
better part of a fortnight. 





The Caledonian Company, being the greater 
sinners, may be dealt with first. Their Edinburgh 
terminus is at the extreme west end of Princes- 
street, and although that may be the classical and 
literary part of the capital, the railway company 
thought they would be complying with their func- 
tion to serve the public by getting further east, 
and on to Leith, Bex is the commercial and ship- 
ping port of the district. In their innocence they 
thought that what had been done in nearly all 
large cities, might again be done without any 
danger. They proposed to tunnel under Princes- 
street in a direct line from their present 
station, and build a new station side by side 
with the North British Waverley Station at the 
east end of Princes-street. Every conceivable 
argument was offered against the scheme, not- 
withstanding that such eminent engineers as 
Sir Benjamin Baker, Sir Douglas Fox, Mr. 
Wolfe Barry, and Sir Frederick Bramwell were 
satisfied. The company agreed not to open the 
street, but opponents thought it impossible to 
provide for the sewers without making the thorough- 
fare ‘‘resemble a ship canal in course of construc- 
tion.” It was said the houses would tumble down, 
notwithstanding the great breadth of the street, 
and the fact that the ground is partly rock and 
partly blaes. Midnight, it was argued, would be 
made hideous by noises, but the company bound 
themselves not to run goods traffic through the 
tunnel. Then there was ‘‘the subterranean 
rumblings,” and the opinion of ‘‘ poets and ladies” 
was more implicitly believed than that of eminent 
engineers. Scott’s Monument was thought to be in 
danger, notwithstanding that it was a great distance, 
and had a deep foundation. Even the agreement 
of the company to ventilate the tunnel by fans, 
with shafts in back courts, did not dispel the 
fear of rising vapours entertained by the oppo- 
nents. Terms had been arranged with the gas 
and water authorities, a majority of the City 
Council supported the Bill, but refused to let the 
company have the Waverley Fruit Market for a 
station, although the company agreed to build 
another. Ultimately the company, willing to con- 
ciliate the. public opinion, scheduled ground 
on the opposite side of Princes-street for 
a station. The most violent opponents of the 
Bill were the shopkeepers—the frontagers of 
Princes-street—and the apostles of culture and 
zestheticism, and these forces combined really 
pleaded fear lest the company would violate their 
conditions, or the Corporation prove lax in en- 
forcing their powers. The opposition succeeded 
before the House of Lords Committee, and as in 
the previous year the tunnel scheme was rejected. 

The North British Company were more success- 
ful, possibly because their case was more urgent. 
There was room for doubt as to the absolute necessity 
for the Princes-street tunnel, so far at least as Edin- 
burgh was concerned ; but the need of improving the 
Waverley Station is notorious. The opening of the 
Forth Bridge accentuated the congestion of traffic and 
extensions became imperative. The station may be 
likened to a bottle with a very narrow neck, and to 
broaden this neck a strip off the Princes Gardens 
was required. The North British Company, in addi- 
tion to strips off the garden, wanted the Waverley 
Market, and there was thus a conflict with the 
Caledonian Company also. The Edinburgh Cor- 
poration were opponents in this case and got an 
alternative scheme prepared for a station further 
east, so as to save the annexation of any part of 
the gardens; but the site of the station on the 
Corporation plan was on the gradient of 1 in 78. 
The company want to make a large island plat- 
form, with several docks for local traffic, to in- 
crease their number of approach lines, and to make 
the basement of Waverley Market into carriage 
‘lies,’ and where trains can be made up. For 
this purpose the main floor of the market might 
be supported on girders and left for its present 
use. The Caledonian Company would have taken 
the main floor for their station, leaving the base- 
ment for the North British, but they were refused. 
The North British Company want a strip of the 
gardens on each side of their railway of about 40 ft., 
and as the railway runs at the bottom of the valley, 
they promise to introduce girder covering over the 
greater part of this ground, with a retaining wall 
next the gardens and columns supporting the over- 
hanging girders. Earth mounds are to be put on the 
top so that the area of the gardens will not be 
decreased, and at the same time the presence of the 
railway will be hidden. The total cost is put at 
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1} millions sterling, and as Sir B. Baker put it, 
‘*a responsible railway company, willing to spend a 
great sum of money, was asked to tinker and 
patch the whole thing for the sake of a few square 
yards, the absence of which no one would notice.” 
The Committee, however, in this case, passed the 
North British plans, so far as the Waverley 
Station is concerned. Several other matters in 
the companies’ Bill, interesting only as showing 
the keen rivalry between the two companies, 
were left for future settlement. It is possible that 
the North British Company will be able to buy up 
gas works adjoining their station, and thereby 
secure a site for a mineral and goods station inde- 
pendent of the Waverley Station. The Bills as 
passed have, of course, to go before the House of 
Commons Committee. 








NOTES. 
Cast-Iron Courtine Toots. 

Accorpine to Mr. Oberlin Smith, cast-iron tools 
with chilled cutting edges have been used for the 
past twenty years in the works of the Pennsylvania 
Railway Company, and have since been success- 
fully introduced elsewhere. For roughing cuts they 
are found to be superior to steel tools, but they 
cannot be used for finishing cuts, as they will not 
hold a fine edge, little pieces breaking off them, 
and making them too rough to givea smooth finish. 
This is particularly the case if the work being 
turned is discontinuous, such as the edges of the 
teeth of a spurwheel. Each tooth as it comes round 
strikes the tool a smart blow owing to the back- 
lash of the machine, and much increases the break- 
ing away of the edge. In spite of this, however, 
men working on piece elect to use them in prefe- 
rence to steel tools, because there is no fear of 
drawing the temper of the tool, and hence higher 
speeds and heavier cuts can be used than with 
steel. The tools are cast from wooden patterns 
with their points in iron chills. The shanks must 
be somewhat stouter than when forged tools are 
used. The grinding of the tools is best done on 
emery wheels, When worn out or broken they are 
simply remelted, which costs much less than re- 
forging a steel tool. The metal used is the same 
as for carwheels. 


Tue SeconD CENTURY OF THE AMERICAN PATENT 
System. 

An important convention of inventors and manu- 
facturers of patented articles is to be held at Wash- 
ington, D.C., from April 8th to 10th, to celebrate 
the beginning of the second century of the working 
of the American Patent Laws. The proceedings will 
be opened by a public meeting in the afternoon of the 
date first named, which will be presided over by the 
President of the United States. Asecond meeting 
on the evening of the same day, will be presided 
over by the Hon. J. W. Noble, the Secretary of 
the Interior, when there will be a special reception 
to inventors and manufacturers, and the ladies 
who accompany them. On April the 9th there 
will also be two meetings, the first being presided 
over by the Hon. Fred. Fraley, LL.D., and the 
other by Professor S. P. Langley, LL.D. April 
the 10th being the anniversary of the signing of 
the Patent Bill, an excursion has been organised 
to Mount Vernon, where Dr. J. M. Toner, of 
Washington, is to deliver an address on ‘‘ Washing- 
ton as an Inventor and Promoter of Improvements.” 
On the evening of the same day there will be a 
fifth public meeting to be presided over by Pro- 
fessor Alexander Graham Bell. Quite a number 
of leading men have promised to address the dif- 
ferent meetings. Amongst them we note the 
names of Mr. Edward Atkinson, the well-known 
writer on economics; Mr. Octave Chanute, Presi- 
dent of the American Society of Civil Engineers, 
and Professor Thurston. When George Washington 
signed the first American Patent Bill, no one could 
have foreseen the immense development of the 
manufacturing industries of America, which has been 
so greatly assisted by the beneficent action of these 
laws. Though no doubt it is true that till the 
advent of the telephone the Americans have 
made few great inventions embodying novel prin- 
ciples, such, for instance, as Watt’s separate 
condenser, or the compounding of steam engines, 
there can be no doubt of their remarkable in- 
genuity in the matter of mechanical details. The 
invention of the sewing machine alone must have 
enriched the States by millions of dollars, and this 
is but one of many instances of the great mecha- 
nical ability of our American cousins. We are glad 





to see that manufacturers as well as inventors 
are invited to the convention. Every patentee 
knows that the settling of his patent is but a 
small step towards making his invention useful 
either to himself or any one else. It requires fully 
as much skill to put a novelty successfully on the 
market as to originate it, though, no doubt, the 
mental qualities required are different in kind. 
Those wishing to attend the meetings should make 
early application to the secretary, Mr. J. Elfreth 
Watkins, of 811 G. Street, N.W., Washington, as 
the size of the public halls there being limited, 
admittance will be by ticket only. 


Suez Cana TRAFFIc. 

Traffic in the Suez Canal continues to expand, 
and now the gross tonnage of vessels using it 
is about ten millions, and it is satisfactory to note 
that Britain continues to own a preponderating 
proportion of that tonnage. Last year 3389 vessels 
traversed the canal, and curiously enough the 
numbers were practically equally divided between 
outward and homeward vessels. At the Port Said 
entrance 1694 vessels passed in, while 1695 entered 
the canal at Suez. This total has thrice been 
exceeded. In 1885, the maximum was reached at 
3624 vessels, and has not been equalled, while in 
1888 the number was 3440, and in 1889, 3425 
vessels. The tonnage, however, shows a steady 
expansion. It is well known that the average 
size of our sea-going steamers is increasing, 
and this is satisfactory for the canal authorities. 
It does not affect the dues paid for transit, 
and admits of a larger tonnage passing within a 
given time. We find for instance that while 
the number of vessels passing in 1885 was 240 
more than in the past year, the tonnage now 
is nearly half a million greater. In other words, the 
average size of vessels in 1885 was about 1750 tons, 
and it is now over 2000 tons. The transit receipts 
show clearly the growing popularity of the canal 
route to the East. In 1869, the first year of the 
canal, the receipts totalled only 2076l. ; in the year 
following they were 200,000/.; in 1872 they reached 
656,300/., and five years later this sum was more 
than doubled. Between 1880 and 1882 there 
was a great forward movement, the total being 
increased to 2,421,832. Since then the progress 
has been neither so steady nor so great. But during 
the past three years the upward movement has 
continued, the total last year being 2,680,4361. Of 
the total tonnage Britain owns nearly 78 per cent. 
There has been a great development in the number 
of vessels using the canal at night, and navigating 
by the electric light. Of the total number passing 
through the canal last year, 2836 went at night, or 
48 per cent. The number per month varied from 
276 in December last to 209in August. In 1887 the 
night passages were 395, or 12.6 per cent. of the 
total; in 1888, 1611, or 47 per cent; in 1889, 
2445, or 71.5 percent. According to Consul Burrell, 
from whose report to the Foreign Office these 
figures have been taken, the average time of transit 
has been reduced to 24 hours 6 minutes, against 
25 hours 50 minutes in 1889, 31 hours 15 minutes 
in 1888, and 36 hours in 1886. By night with 
electricity the passage takes a shorter time than by 
day, the average last year being 22 hours 9 minutes ; 
in 1889, 22 hours 30 minutes; in 1890, 22 hours 
34 minutes. The shortest passage last year was 
14 hours 15 minutes by electric light, and the fastest 
on record. For the transit with electric light the 
great majority of the vessels obtain the apparatus 
from different shipping agents at a uniform rate of 
10/. for the transit. 





WATER GAS. 
To THE EpiTor oF ENGINEERING. 

Srr,—Mr. von Langer, writing on page 288 ante, in the 
interests of water gas, of which he is so able and persistent 
an exponent, has made some remarks demanding a reply 
from me. 

Primarily I never pee the transmission of producer 
gas to a distance, although Mr. von Langer argues as 
though I did. What I stated was that manufacturers 
would have to consider whether it would be more to their 
advantage to transmit water gas, with the danger of 
poisoning persons on the line of route, or coal to be 

asified and utilised in the new-form Siemens furnace. 
n the transport of solid fuel the question of danger to life 
by poisoning has not to be considered, as in the case of 
water gas, and the quantitative calculations as to the 
volumes of water gas and of producer gas to be trans- 
mitted furnished by Mr. von Langer are not required to 
meet the points I raised. : ‘ 
e figures which Mr. von Langer gives with reference 
to the Pietzka furnace he has patented for puddling iron 
are very interesting, but in order properly to appreciate 





them manufacturers will require to be informed as to the 
kind of iron pops Mr. von Langer compares the 
consumption of fuel in the Pietzka furnace with that in 
the new-form Siemens furnace given in my paper before 
the Iron and Steel Institute; but it should be noted that 
in the new-form Siemens furnace, and also in the grate 
furnace, with which it was compared, grey pig iron was 
t is well known that either a refined or a white 
pig iron can be puddled much more rapidly, and with a 
very much smaller consumption of fuel, than grey iron, so 
that Mr. von Langer should furnish the consumption of 
fuel in a common grate furnace puddling precisely the 
same kind of iron, and also the production per shift, in 
order to compare these results with those obtained in the 
Pietzka furnace. From an experienced ~——. who by 
his talent and industry has raised himself to the position 
of managing director of an important iron and steel works 
in this country, I learn that the consumption of fuel in 
common grate furnaces, puddling either refined or white 
pig iron, is only 8 cwt. per ton of iron puddled. Mr. von 
anger’s figures of 7 tons 9 cwt. 0 qr. 24 lb. of iron puddled 
with a consumption of fuel of 2 tons 14 cwt. 1 qr. 21 Ib. 
are equivalent to 7.3 cwt. per ton, showing a saving of 
only 0.7 ewt., or 2 qr. 22 1b. per ton of iron in favour of 
the Pietzka furnace, boilers being attached to the furnaces 
in both cases. When the new-form Siemens furnace is 
applied to the puddling either of white or of refined iron, 
it is expected, from the results obtained in working with 
grey iron, that the consumption of fuel will be only 2 cwt. 
per ton of iron puddled, as compared to 7.3 cwt. for the 
ietzka furnace, and 8 cwt. for the common grate furnace, 
all puddling the same kind of iron. Moreover, it should 
be noted that Mr. von Langer’s returns, as to the con- 
sumption of fuel in the Pietzka furnace, are based on the 
experience of asingle shift, and itis well known to manu- 
facturers that short-time trials are extremely delusive, 
particularly when dealing with a new kind of furnace 
which, after working a few weeks, may show defects and 
losses fatal to its introduction on a large scale. 

With regard to the calculation which Mr. von Langer 
suggests f should make in connection with paragraph 
5 of the letter to which he replies, he may rest assured 
that the result would be entirely in favour of Siemens 
gas, used in a Siemens furnace, as compared with water 
gas if the waste gases were allowed in both cases to escape 
at the low temperature of 150 deg. Cent. I have not 
thought it worth while to make that calculation as I have 
never heard of a steel-melting furnace being worked with 
such a low chimney temperature, and in fact it would be 
im ible to work it at so low a chimney temperature, 
unless artificial means were employed for that purpose. 
Such artificial means would represent a greater con- 
sumption of fuel than would be saved by reducing the 
temperature of the waste gases in the chimney from 
375 deg. Cent. to 150 deg. Cent., or 225 deg. Cent. 

Mr. von Langer considers it is shown that the figures 
given in Mr. Frederick Siemens’s letter to you of August 
8, 1888, are only theoretical, because he fancies he has 
discovered a discrepancy between those figures and the 
figures he gives of the consumption of fuel for melting steel 
with producer gas and water gas on the open hearth. This 
discrepancy arises from the circumstance that Mr. von 
Langer s: s of the fuel required to melt 1 ton of steel, 
whereas in dealing with the statements of the water gas 
people, Mr. Siemens had to consider the weight of fuel 
required to melt 2 tons of steel on the open hearth, and 
also that required for the production of 140,000 cubic feet 
of producer gas, for other pu to set against the 
waste product, necessarily made by the water gas appa- 
ratus, which is sometimes honoured with the title of 
producer gas ; the comparison was altogether in favour 
of producer gas burnt in the Siemens furnace, and the 
figures contained in my letter to you of January 28 last 
are unaffected by Mr. von Langer’s present statement. 

Finally, as regards the Siemens-Martin process, Mr. 
von Langer will be interested to learn that no Martin 
Brothers were —— in the invention, but Monsieur 
Emile Martin and Monsieur Pierre Emile Martin, father 
and son. As I before stated, business arrangements were 
effected on account of the issue in 1867, to the Messrs. 
Martin and to Sir William Siemens of Patents 2166 and 
2395 respectively ; and these accurate statements, I ven- 
ture to suggest, will be of more interest to posterity 
than the fanciful statements of Mr. von Langer. 

I am, Sir, your obedient servant, 
JOHN HEAD. 

10, Queen Anne’s Gate, Westminster, S. W., 

March 11, 1891. 





THE BOILER REGISTRATION BILL. 
To THE EpirTor or ENGINEERING. 

S1r,—The memorandum to the Boiler Registration Bill, 
which has been prepared by the Manchester Steam Users’ 
Association, pod introduced into the House of Commons 
yt Sir William Henry Houldsworth, states that the 
object of the Bill is ‘‘ to reduce the number of boiler ex- 
cme that at present occur throughout the United 

ingdom, in order tu reduce the sacrifice of human life 
entailed thereby,” and it is apparently expected that this 
object will be attained by providing for periodical exami- 
nation and certification of all boilers. Undoubtedly a 
few lives might be saved if every boiler were inspected 
regularly by some competent person, but the total num- 
ber of lives lost annually from boiler explosions is under 
thirty, and the passing of such a Bill as this is not likely 
to reduce this number much. Boiler owners are “to 
select their own inspector, or to examine their boilers 
themselves,” which is precisely what they will tell you 
they do at the present time, and though the need for 
getting certificates and licenses might cause people to be 
a little more methodical, it does not follow that the boilers 
will be any more efficiently inspected than they are at 
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present. The memorandum and the second clause of the 

ill itself say that the owners will be held responsible for 
the competency of the inspectors selected, though there 
does not appear to be any penalty for selecting (whether 
wilfully or in ignorance) an incompetent inspector. Under 
the existing Boiler Explosions Act, an owner may to some 
extent be made to feel his responsibility, but it might 
almost be argued at a formal investigation after an explo- 
sion, that because a man had complied with this Bill by 
selecting what he believed to be a competent inspector, 
therefore he could not be held liable for such penalties 
as may be imposed under the Boiler Explosions Act. 

It is conceivable that a man might say: ‘“‘Iam quite 
willing to submit my boiler to any inspection that may 
be deemed necessary, but if the law ordains that I am to 
be held responsible for the inspector, I will not risk 
making a selection myself, but will ask some authority to 
nominate a competent man ;” and as the Board of Trade 
are to take charge of the proposed register, he would 
naturally apply to that department. It is also conceivable 
that for want of any definition of what shall or shall not 
constitute ‘‘competency,” a number of incompetent 
inspectors may be selected, either deliberately or in igno- 
rance. Under such circumstances the Board of Trade 
would surely be justified in saying: ‘‘ We will not accept 
certificates from these men; you must employ some one 
else, and raust satisfy us that is competent.” 

Clause 14 provides that ‘‘ the Board of Trade may b 
order alter the (said) forms in such manner consistent wit 
the provisions of this Act as the Board think expedient,” 
so that if the Bill be passed in its present shape, there will 
be no difficulty about introducing headings setting forth 
the qualifications of the inspector, and if these be deemed 
insufficient, the Board would have to investigate the cir- 
cumstances before issuing any license. 

Thus in various ways the Board of Tradewould gradually 
get more and more control over the many thousands of 
boilers in the United Kingdom in spite of the declaration 
in the memorandum to the Bill that ‘the examinations 
are not to be made, nor are the certificates to be granted 
by the Board of Trade or by any other department of the 
Government,” and therefore those who object to Govern- 
ment interference in regard to boilers can hardly be 
expected to approve of the Bill. It must always be 
remembered that no system of inspection can possibly be 
devised which will entirely prevent loss of life from explo- 
sions of boilers, and it becomes a question whether the 
small results which might be achieved by passing such a 
Bill as this, would justify the inconvenience and expense 
involved in getting a shilling license for every boiler in the 
kingdom, to be issued on the strength of a certificate 
granted by a man whose ‘‘competency” is, to say the 
least, doubtful. Yours faithfully, 


R. CHARLES LONGRIDGE, 
Knutsford, March 17, 1891. 








THE HOELLENTHAL RAILWAY; THE 
SCHMIDT BRAKE. 
To THE Eprtor oF ENGINEERING. 

Sir,—In the concluding article on the Hoellenthal 
Rack Railway, which appeared in your last week’s issue, 
the Schmidt brake there employed is specially mentioned, 
when describing the brake arrangements generally, as being 
‘*an improved Heberlein brake.” 

Will you therefore kindly grant me space to explain 
that, with the exception of utilising, like the Heberlein, 
the movement of the vehicle to generate friction by means 
of one of the running axles, and thus obtain a power to 
actuate the brake blocks, the Schmidt brake differs com- 

jletely, even from the original and very imperfect 
Jeberlein brake, as used in Bavaria, whilst the question 
of its being an improvement on that brake as modified by 
us, and used so extensively for the past ten years in 
Prussia and Saxony, as well as on such exceptional lines 
as the La Guaira and Caracas Railway, the Puerto Cabello 
and Valencia and Transandine Rack Railways, andmany 
others, may be left by us with confidence to the judgment 
of those who have had experience with both systems. 

With regard, however, to the general question of brake 
power as employed on the Hoellenthal bow eae it is of 
interest that, of several remarkable points connected with 
that line, itis not the least that the engineers of the 
Baden State Railway should have deliberately gone out 
of their way, as it were, to create the necessity on their 
rolling stock for the complicated mass of extra rack 
brake gear shown in your ilustrations, they having de- 
clined to follow the wise example set them by the Harz 
Railway of invariably pushing instead of pulling the 
trains up the rack & ven All possible danger from 
broken couplings is thus at once and completely done away 
with, and the whole of the cumbrous rack brakes can be 
relegated to the scrap heap, as was actually the case on 
the Yess Railway shortly after its opening for traffic. 

The naive description given of the difficulty and even 
danger connected with the application of these brakes to 
the vehicles, and of the manner in which this was sur- 
mounted, as well as the notices of the various precautions 
necessary in traffic as to attaching and detaching the 
various brake vehicles, can only exc'te a smile in those 
who have had to do with rack railways worked on the 
other system. 

In concluding the description of the Hoellenthal Rail- 
way, itis remarked that, ‘‘ The line possesses many points 
of interest worthy the attention of engineers engaged in 
railway work for mountainous districts.” And that an 
inspection of the same ‘‘could not but result in valuable 
ideas and experience being gained.” It is consequently 
of interest, especially on this latter point, to find the 
engineer-in-chief of the Swiss Jura Simplon Railway, 
Mr. J. Meyer, reporting on page 69 of the Revue des 
Chemins de Fer of August 2, 1890, that he had been de- 
puted, with a special commission, composed, besides him- 





self, of Colonel J. Dumur and Messrs. Rodieux and 
Haneter, chief locomotive engineers of the Swiss Western 
and North-Eastern Railways, to study a both the 
Hoellenthal and the Harz Rack Railways for the purpose 
of selecting the best system for adoption on the ‘ Visp 
Zermatt” Railway, and that a decision was unanimously 
arrived at, that the system to be adopted should be that 
of the Harz and not that of the Hoellenthal. 
Yours truly, 
CHARLES F'AIRHOLME. 
Heberlein Self-Acting Railway Brake Company, 
18, St. Dunstan’s-hill, E.C., March, 17, 1891. 








THE NORTH-EAST COAST INSTITUTION 
OF ENGINEERS AND SHIPBUILDERS. 
To THE Eprror or ENGINEERING. 

Srr,—I must beg leavetocall yourattention to the follow- 
ing paragraphwhichoccurs in your reportof the President’s 
address, Schnee before the Institution of Naval Archi- 
tects last week : ‘‘ The Institution iscompared unfavour- 
ably with other bodies of a similar nature, the North- 
East Coast Institution being specially instanced as 
superior to what may fairly be called the parent society. 
It is a curious fact that a few pages further on in the 
journal in which these letters appear there is a ore 
stating that a paper originally read by Sir N. Barnaby 
in 1887 had been re-read at a meeting of the North-East 
Coast Institution for the purposes of discussion.” 

I regret to say that his lordship has evidently been 
misinformed. All papers read before our Institution 
must be original. But we have a Graduate Section com- 
posed of members who are under twenty-four years of 
age. These young gentlemen hold private meetings, and 
are allowed at these meetings either to read and discuss 
original papers, or papers read before other Institutions, 
or leading and other articles which may appear in any of 
the technical journals, It was at one of these meetings 
that the paper alluded to by Earl Ravensworth was read 
and discussed, and not before a general meeting of the 
Institution. 

I have written his lordship on the matter, as I feel sure 
he would be the last to speak disparagingly of an Insti- 
tution in which he has taken some interest, and of which 
he is an honorary member. 

Yours faithfully, 
Joun Dvucxirt, 
Secretary to the North-East Coast Institution 
of Engineers and Shipbuilders, 
4, St. Nicholas-buildings West, Newcastle- 
upon-Tyne, March 24, 1891. 

(The paragraph our correspondent reproduces was not 
given in our report as a quotation from Lord Ravens- 
worth’s address. The unfavourable comparison was made 
in the letters on which we commented.—Ep. E. 





COMPRESSORS AT THE PARIS COM- 
PRESSED AIR WORKS. 
To THE EpriToR or ENGINEERING. 

Srr,--In your description of the new works of the 
Paris Compressed Air Power Company, in your issue of 
March 13, a table is given professing to show the compa- 
rative efficiencies of the different air compressors in use 
by the company. In this table my name is attached to 
one of the least efficient of these compressors, which is 
dubbed the ‘‘Sturgeon” compressor. I wish to state 
that although my patent of 1873 was adopted and used 
(without acknowledgment) in this compressor, I had no- 
thing whatever to do with the designing of it. It, in 
fact, violates principles in the designing of air compres- 
sors which I have advocated for years—thus: The valve 
passages are extremely throttled, causing undue friction 
and heat and excess of pressure in the delivery stroke, 
and instead of a breeches pipe connecting the two ends of 
the cylinder, there is a pocket cast on, which not only 
intercepts the outside cooling water circulation but forms 
a hot jacket over that portion of the cylinder, which im- 
parts its heat to the inflowing air, thus reducing the 
weight of air taken in at each stroke. There are other 
objectionable features which would not have appeared in 
these compressors had I been consulted as to the design. 

It is curious to note that in the earlier stages of the 
Paris compressed air undertaking, when these compres- 
sors were described in articles that appeared in papers 
and printed descriptions of the Paris works, my name 
was most carefully suppressed and kept out of sight in 
connection therewith, and it is only now, when the oppor- 
tunity occurs to make an unfavourable comparison be- 
tween them and Professor Riedler’s compressor, that my 
name is brought forward and attached to a thing I never 
had anything whatever to do with. 

JOHN STURGEON. 

Shrubland, Chester, March 24, 1891. 





THE CONSTRUCTION OF BOILERS FOR 
FORCED DRAUGHT. 
To THE Eprror o¥r ENGINEERING. 

Srr,—It must have been a disappointment to those who 
could appreciate the value and importance of Mr. 
Yarrow’s paper on Thursday evening last at the Institu- 
tion of Naval Architects, that the discussion was limited 
to one evening, seeing that the author had been to so 
much trouble and expense in getting together so many 
illustrations and demonstrations to prove the conclusions 
which were arrived at. 

Although I did not intend taking any part in the dis- 
cussion bearing upon the injuries and loss of life incurred 
in the working of marine boilers under forced draught, the 
many years’ experience I have had with locomotive boilers 
in this country and in America, would have justified me 





in stating that I fully agreed in all Mr. Yarrow said in 
favour of the use of copper for fireboxes. 

I may mention that the question of the use of steel for 
fireboxes was brought prominently forward at the Insti- 
tution of Civil Engineers in 1883, when Mr. John Fernie, 
from the United States, asserted that English locomotive 
engineers had overlooked the value of this material. It 
was then shown that on several railways in this countr 
steel fireboxes had been tried and abandoned, and I thin 
I may say that since then we have continued to adhere to 
copper, which, when the scrap value is taken into con- 
dauitcn, costs but a trifle more than steel, and I, for 
one, do not think that we shall in this country care to 
follow the Americans. 

The first cost of the copper for an ordinary locomotive 
firebox is now about 86/.,the value of the scrap ultimately 
being 59/., showing a difference of 27/., as against 8/. for the 
material for a steel one, the scrap of which is almost value- 
less. Inmy experience theamount expended in patching the 
steel boxes I have tried amounted to more than the value of 
the box, to which must be added the far more important 
consideration involved in the loss of the engine for the 
time during which the repairs had to be made. 

We are told by our American friends that our failures 
must be put down, not to the quality of our steel, but to 
the thickness of our plates. They consider } in. ample, 
whereas the thickness used in this country was greater. 
I have no doubt in my own mind that the Americans are 
perfectly right as regards the thickness, but with copper 
we have never found it necessary to reduce it. At the 
present moment I have under trial a firebox with the side 
and covering plate of steel ,5,in. thick, the tube and back 
plates being of copper. The tube plate I would not 
venture to have of steel.) The engine containing this box 
has run 37,000 miles, and up to now there is no appearance 
of punishment; indeed, I might say the plate looks as 
well as on the first day it was put to work, but as a set-off 
against this I should mention that I had a large locomotive 
boiler made in 1877 for stationary purposes, the steel of the 
firebox being ;5; in. thick, the length 6 ft. by 4 ft. 4 in., 
and the pressure only 100 lb. per square inch, with 
natural draught, and altogether the conditions of working 
the boiler were favourable to these plates, but in 24 years 
this firebox had to be replaced by a copper one, which has 
now been at work for 14 years and is from its appearance 
likely to last over 6 years longer. 

On the North London Railway with 160 lb. steam the 
average mileage of a copper firebox is 350,000, but we have 
cut them up after running 500,000 miles, and now we are 
breaking up one with a record of 570,000 miles. 

I therefore do not think that, however successful the 
Americans say they are with their steel, we can reasonably 
give = copper, with all its safety, for steel, more 
especially as it is a much better conductor of heat. 

n steel tubes, however, I have the greatest confidence. 
We have had at Bow over 10 years’ experience, and I have 
no hesitation in saying that they have given the greatest 
satisfaction ; and as the quality of steel tubes has been 
so very much improved of late, we have been able to 
dispense with ferrules at both ends. The tubes are made 
a driving fit in both tubeplates and fitted with a 
Dudgeon’s expander, the smokebox end being bell- 
mouthed 4in. The holding power of the tube at the 
firebox end has been increased from 3 to 9 tons by slightly 
grooving circumferencially the end of the tube. I should 
mention our boiler tubes are 1} in. outside diameter 
No. 13 B. W.G. thick and 10 ft. 44 in. long. 

As the main object of the author was to show that his 
experience with copper fireboxes in torpedo boat boilers 
was equally as successful as that of locomotive practice, 
no doubt the value of the paper will be fully appreciated 
by those engaged in this class of work. 

I am, Sir, yours truly, 
J. C. Park. 
Locomotive, Carriage, and Wagon Department, 
Bow Road Works, E., March 24, 1891. 


ELECTRIC SAFETY LAMPS. 
To THE EpitTor or ENGINEERING. 

Srr,—-The Council are desirous of receiving exhibits of 
miners’ electric safety lamps to be shown at the annual 
meeting of the Federated Institution of Mining Engineers, 
to be held in London on May 27th and 28th next. 

Intending exhibitors are desired to communicate with, 
or send their exhibits to, the secretary. 

Yours faithfully, 
M. Watton Brown, Secretary. 

Newcastle-on-Tyne, March 24, 1891. 


Roya Institution.—The following are the lecture 
arrangements after Easter :—Mr. J. Scott Keltie, three 
lectures on the Geography of Africa, with special reference 
to the Exploration, Commercial Development, and 
Political Partition of the Continent; Dr. KE. D. Klein, 
three lectures on Bacteria, their Nature and Functions 
(the Tyndall Lectures); Mr. William Archer, four lectures 
on Four Stages of Stage History (the Betterton, the 
Cibber, the Garrick, and the Kemble periods) ; Professor 
Dewar, six lectures on Recent Spectroscopic Investiga- 
tions; Dr. A. C. Mackenzie, four lectures on the Orchestra 
considered in connection with the Development of the 
Overture; Professor ye P. Thompson, four lectures 
on the Dynamo; Mr. H. Graham Harris, three lectures 
on the Artificial Production of Cold ; Professor A. H. 
Church, three lectures on the Scientitic Study of Deco- 
rative Colour. The Friday evening meetings will be 
resumed on April 10, when a discourse will be given 
by Sir William Thomson, on Electric and Magnetic 
Screening ; succeeding discourses will probably be given 
by Professor A. W. Riicker, the Rev. Canon Ainger, 
Mr. J. E. —o Professor W. Ramsay, Professor G. 
D. Liveing, Professor J. A. Ewing, Dr. David Gill, 
Professor Harold Dixon, and other gentlemen. 
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NOTES FROM THE NORTH. 
Giascow, Tuesday. 

Glasgow Pig-Iron Market.—There was a firm tone at 
the opening of the iron warrant market last Thursday, 
and quotations improved 14d. per ton, but in conse- 
quence of some heavy selling there was a smart decline 
to the extent of 64d. per ton from the best point. No 
sign of recovery showed itself in the afternoon, when the 
closing settlement prices were—Scotch iron, 43s. 9d. per 
ton; Cleveland, 39s. 44d.; hematite iron, 48s. 74d. per ton, 
the decline being, respectively, 5d., 2d., and 3d. per 
ton. On Friday there was a considerable amount of 
excitement over a further depression in the warrant 
market. The fall of 5d. on Wednesday, to be followed 
_on Thursday by a similar fall, was scarcely expected, 
even by some of the ‘“‘ bears.” 
lowest quotation was down at 43s. 34d. per ton, which 
was 3d. under the lowest price paid last year. On 
the same date last year Scotch iron stood at 51s. 9d. per 
ton, with 89 furnaces in blast and a stock of 840,000 tons. 
On June 5 the price had fallen to 43s. 4d., with 84 fur- 
naces in blast, and the stocks at 737,282 tons. When 
October 6 came round the price rose to 54s. per ton, and all 
the furnaces were blown out except six, and the stock 
came down to 646,000 tons. Then, on February 19, when 
the relighting of the furnaces had commenced and fourteen 
of them were in operation, the price came down to 47s, 
r ton ; and during the following four weeks a further 
all in price of 3s. 8d. to 43s. 4d. was recorded—31 
furnaces being in blast and the stocks down to 536,000 
tons. As compared with the condition of things prevailing 
in the month of March last year, up till last Friday the 
quotations had fallen 8s. 5d. per ton, the production was 
58. furnaces less, and the stocks were 304,000 tons less, 
while the cost of coal was nearly as dear as in March last 
year, when the iron trade was at its briskest. Friday’s 
settlement prices at the close were—Scotch iron, 43s. 44d. 
per ton; Cleveland, 39s. 14d.; hematite iron, 48s. per 
ton. The market was very active all forenoon on Monday, 
partly owing to the return of two prominent ‘‘ bears” 
from the south, one of whom sold freely all through, 
seeing which others put out fresh “‘ bears.” The market 
was fairly steady till near theclose, when the tone became 
weak. Scotch iron fluctuated in price between 43s, id., 
43s. 4d., and 43s. 3d. per toncash. There were sellers 
over at the last-named price. For a time Scotch war- 
rants were very dull at the opening in the afternoon, 
but eventually the market aus a little life and 
firmness. Down to 43s. 2d. was reached for Scotch iron. 
Theclosing settlement prices were—Scotch iron, 43s. 44d. ; 
Cleveland, 38s. 9d.; hematite iron, 47s. 9d. per ton. 
To-day’s forenoon market was comparatively quiet, the 
near approach of the Easter holidays having the effect of 
bringing down business to a low ebb. There was a firm 
tone in the earlier part of the day, which was probably 
due to a good shipping report from Middlesbrough, to 
some ‘‘ bear”-covering and some outside buying. tch 
iron touched 43s. 54d. per ton cash, but closed slightly 
easier. A distinct improvement took place in the after- 
noon, up to 43s. 8d. being obtained for Scotch iron, 
39s. 14d. for Cleveland, and 47s. 10d. per ton for hema- 
tite iron, but the close was rather weaker. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
3503 tons, as compared with 9849 tons in the correspond- 
ing week of last year. They included 350 tons for Aus- 
tralia, 705 tons for Italy, 125 tons for Germany, 100 tons 
for Russia, 125 tons for Holland, 180 tons for Belgium, 
smaller quantities for other countries, and 1472 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
534,176 tons, against 537,220 tons yesterday week, thus 
showing for the week a decrease amounting to 3044 tons. 


Scotch Blast Furnaces.—It is said that some of the blast 
furnaces that were to have been relighted are being held 
back owing to the serious drop in prices during the past 
three weeks or so. A meeting of the ironmasters was 
held in Glasgow on Friday, at which it was formally 
resolved to cancel the agreement entered into prior to the 
furnaces being put out of blast last October, although it 
was generally considered that it came to an end about the 
end of January. It is understood that the high prices of 
coal and miners’ labour were talked over at the meeting, 
with the result that, as regards the latter, action will 
shortly be taken with a view to bring about a reduction. 


Iron, Stecl, and Allied Trades.—Quietness is still the 
rule in the malleable iron trade, and there does not seem 
to be any prospect of improvement. For some kinds of 
bar iron there is a fair demand on the part of home 
users, but only a very unsatisfactory export trade is 
showing itself. The prices now ruling are very low, 
down to 6/. per ton being accepted for the lowest grade 
of common bars, 6/. 5s. for second grade, and 61, 7s. 6d. 
per ton for highest grade, while the best bars of the 
several grades are from 7s. 6d. to 10s. per ton higher. All 
these quotations are subject to the usual discount of 5 
per cent. In some instances the steelmakers are 
taking a more hopeful view of the situation, but others 
speak in rather a despondent tone. All the same, there 
are some fair inquiries, but generally the prices offered 
are far from being satisfactory. Angle bars are quoted at 
6l. 2s. 6d. per ton, ship plates at 6. 103. to 6l. 12s. 6d., 
and boiler plates at 7/. 7s. 6d. to 7/. 10s. per ton—all less 
5 per cent. discount for delivery in the Glasgow district. 
Pipefounders are fairly busy on old orders, and some 
heavy ennaets for water supply works have lately been 
made to Rio de Janeiro, Vancouver, and Australia. There 
are some good orders in hands in the locomotive works 
and a considerable amount of work is being done in several 
of the leading marine engineering establishments, much 
of it, however, being refitting and repairing. 


Shipowners and Lloyd’s Register Committee.—An im- 


Then on Friday the |: 





rtant announcement was made to-day in reference to an 
increase in the representation of the outports on Lloyd’s 
— Committee. When an agitation for a reform 
of this nature was started some years ago, mainly through 
the instrumentality of the Clyde Steamship Owners’ 
Association, Lloyd’s Committee promised to take the 
matter into consideration before the election of repre- 
sentatives during the present year. In fulfilment of this 
promise the Committee have now decided to raise the 
total number of members from fifty to fifty-six. Of the 
six new representatives three are given to Scotland and 
three to Seolend. The Glasgow shipowners will be 
entitled to send two additional members, and those of 
Dundee get a member to themselves, instead of, as at 
present, sharing one with Leith and Aberdeen. 


East of Scotland Engineering Association.—At a meet- 
ing of this Association, held in Edinburgh last Wednes- 
day evening, Mr. James Brand, sanitary inspector of 
Wigtownshire, communicated a paper on ‘*Sanitar 
Work under the County Councils,” in the course of whic 
he gave a sketch of the sanitary administration of the old 
parochial boards in past years and the present condition 
of sanitary matters in rural districts now under the juris- 
diction of the new county councils. Mr. Brand urged a 
high standard of efficiency in all matters pertaining to 
county sanitary engineering and public hygiene, and 
enumerated the benefits to be derived from the successful 
working of the new Local Government Act if faithfully 
pes judiciously enforced by county councils and their 
officers. 


Dundee Mechanical Society.—A meeting of this Societ 
was held last Thursday night, when Mr. J. M. Malloc 
delivered a lecture on «Hi yetrantio Installations.” He 
first showed the incompressibility of water, and after 
treating on natural and artificial heads he demonstrated 
the bursting pressures of thick and thin pipes; he also 
dealt with low and high-pressure hydraulic motors and 
accumulators, and compared the efficiency of the piston 
hydraulic pump and the differential plunger hydraulic 
pump. 

Aberdeen Mechanical Society.—At the last meeting of 
this Society a paper was read on ‘Flour Milling,” by Mr. 
Robert G. Nicol, Assoc. Mem. Inst. C.E. The paper 
was of acomprehensive and very interesting character, 
and gave an account of the most recent advances in roller 
milling as practised in Hungary, America, and the United 
Kingdom. 


Proposed Railway from Dumfries to Glencaple.—Messrs. 
Thomas Meik and Sons, civil engineers, Edinburgh, have 
just made a preliminary survey in connection with a pro- 
posal to construct a railway from Dumfries to Glencaple, 
a distance of five miles. Glencaple is a seaside resort on 
the Solway. 


Two New Steel Works.—On Thursday afternoon the 
first making of Siemens steel at the Calderbank Steel 
Works was celebrated by a large company, including 
directors and other gentlemen; and on Saturday after- 
noon the ceremony of tapping the first furnace and cast- 
ing the first ingot was also performed at the Lanarkshire 
Steel Company’s Works at Flemington, Motherwell, in 
presence of the directors, Lord Hamilton, of Dalzall, and 
a number of friends. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Aluminium in Steel.—At a meeting of the Sheffield 
Technical School a Society for the purpose of 
discussing a paper read a few weeks ago by the president 
(Professor Arnold) on ‘*‘ The Application of Aluminium 
to the Manufacture of Steel and Steel Castings,” Mr. 
B. W. Winder occupied the chair, and, in opening the 
discussion, said although Professor Arnold referred solely 
to the use of aluminium in crucible steel, he knew he 
was continuing the research in other branches. It 
seemed almost ineredible that in an ingot 3 in. square 
there should be a cavity of 15 in. or 18 in., and that 
so small a quantity as a quarter of an ounce of 
aluminium would eliminate the whole of the gas. 
Professor Arnold showed them the action of the alumi- 
nium on, the carbonic oxide, but did not show the 
action on the other gases which, according to the pro- 
fessor, constituted the larger portion of the bulk of 
contained gases. Mr. R. A. Hadfield said that in the 
crucible steel trade they were practically working on the 
same lines as twenty or even forty years ago. As regarded 
steel castings, if aluminium was so good, how was it that 
the Mitis process had never been made a success? During 
the last fortnight he had made one or two experiments. 
He got an ingot to pipe without being fully killed, 
and he also got a sound ingot by the use of silicon. He 
contended they ought to be very careful before discard- 
ing the old process in favour of the aluminium process. 
Mr. H. P. Marsh — as to the welding properties of 
aluminium steel. Mr. F. Scott stated that the experi- 
ments he had made in aluminium steel showed a saving 
of 25 per cent. in coke and half or three-quarters of an 
hour in time. Messrs. Ledingham, Carr, and Trevithick 
inquired whether aluminium steel was durable for finished 
work. Mr. J. W. Kin —— if any difficulty had 
been experienced in readily alloying the aluminium with 
crucible steel. Professor Arnold, in replying on the discus- 
sion, said the Mitis process failed because of the attempt to 
use too mild a material ; in fact, wrought iron, the point 
of fusion of which was so high that no refractory ma- 
terials could be obtained to satisfactorily withstand the 
intense heat. The ingot which piped with only partial 
killing was a at deal harder than the materia! 


only be from .02 to .03 per cent., and its influence as 
aluminium was practically nil. Its influence in ren- 
dering possible the emission of the injurious elements 
or manganese and silicon, and the complete elimi- 
nation of the blowholes which produce water-crack, 
was of the test possible benefit. In conclusion, he 
said he had heard rumours of a fearful condemnation by 
the old steel melters because he ventured to suggest that 
their methods might be improved. 


The South Yorkshire Export Coal Trade.—The monthly 
return showing the quantity of coal taken to Hull, and 
the quantity exported during January has been issued. 
The total amounts to 153,128 tons, against 142,608 tons in 
the corresponding month of 1890. Denaby Main again 
takes the lead with 13,024 tons, an increase of 960 tons 
over the quantity sent in January, 1890. Carlton Main 
comes second with 8944 tons, and Allerton Bywater third 
with 8056 tons. The quantity of coal exported coastwise 
was 23,235 tons, being slightly under the amount sent last 
month. The general exports amounted to 62,589 tons, 
against 49,901 tons a year ago, the principal markets 
being Germany, Sweden and Norway, Denmark, Bel- 
gium, and Holland. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIbDLEsBRouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attend- 
ance on ’Change was small; the tone of the market was 
cheerless, and very little business indeed was done, There 
was not much disposition to either buy or sell, purchasers 
cng. to wait a little while in the expectation of a 
urther reduction in quotations, and sellers being very 
unwilling to part with their iron at present rates. Several 
people connected with the iron trade were compelled to 
admit that the outlook for the future was very gloomy. 
Early in the day buyers would not offer more than 
39s. for prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig iron, but afterwards affairs improved a little 
and a few parcels of No. 3 changed hands at 39s, 3d. 
There were one or two merchants willing to sell No. 3 at 
39s. 6d., but they failed to obtain that figure. Middles- 
brough warrants opened at 38s. 9d., but closed steady at 
39s. cash buyers. The quotation, however, was only 
nominal, there being very little, if any, business done in 
them. The lower qualities of iron were easier. Grey 
forge dropped to 38s. 6d., and the holidays next week will 
reduce the consumption. In the hematite pig iron trade 
there is not much new to report. Local brands are very 
scarce, and consumers complain that they experience con- 
siderable difficulty in obtaining what they require, Quo- 
tations, however, do not improve. Mixed numbers are 
53s. to 54s. per ton. 


Cleveland Blast Furnacemen’s Wages. — A largely 
attended meeting of the Cleveland ironmasters was held 
at their offices at Middlesbrough yesterday (Tuesday) to 
receive a deputation from the representatives of the blast 
furnacemen on the subject of wages, the employers having 
a week ago intimated tothe men the necessity of claiming 
a substantial reduction. Mr. Hugh Bell presided over the 
meeting. The employers said that the amount of reduc- 
tion which they felt warranted in claiming was 124 per 
cent. This was a greater amount than would have been 
justified had the wages sliding scale continued in exist- 
ence, but, seeing that the men had thought fit to throw 
over the scale, it was fair and proper that the employers 
should take the state of the market at the moment as 
their guide, instead of realised prices over any given 
period. The deputation said they were not empowered 
to accept or recommend so large a reduction as that 
named. Their duty was really to hear what the em- 
ployers’ proposals were and submit them to the men. A 
smaller amount, however, than that claimed, they inti- 
mated, they would have been prepared to recommend 
the men to agree to. It was eventually arranged that 
the deputation should see the men in the district and 
meet the employers on Tuesday next at 11 o’clock with a 
view to coming to a settlement. The employers in the 
face of the unfavourable tendency of the market said they 
could not bind themselves to an absolute adherence to 
even the 124 per cent., this being what they considered 
justified by the existing market price of iron. On the 
other hand if an improvement should take place it would 
be to the men’s advantage. In any event it is likely that 
the men will receive their notices next week, whether it 
be for the pur of giving effect to an agreed reduction 
with the employers, or to carry out a reduction which 
the employers may find it necessary to make. It will 
be remembered that with the last week or two a 20 per 
cent. reduction has been effected at the Scotch blast fe 
naces. We understand that the reduction the men’s 
representatives intimated they were prepared to recom- 
mend was one of 5 per cent. 


apy pose ys Iron and Steel.—In the manufactured 
iron and steel trades there is not much doing. Common 
iron bars are quoted 5/. 12s. 6d.; iron ship-plates 
5. 12s. 6d. ; iron ship-angles 5/. 10s. ; steel ship-plates 
61. 5s. ; and steel angles 5/. 17s, 6d. The demand is only 
poor, and in some cases even less than the above quo- 
tations might be accepted for a good order. A day or 
two ago, Mr. Waterhouse’s return was received by the 
secretaries to the Board of Conciliation and Arbitration 
for the Manufactured Iron and Steel Trade of the North of 
England at Middlesborough. The ascertainment shows 
the average net selling price of manufactured iron for 
the two months ending February 28 last to have 
been 5/. 17s. 1ld. In accordance with the sliding scale 





he experimented on. Much misapprehension seemed 
to have arisen as to the quantity of aluminium 
allowed in finished steel. This on an average would 





arrang ts the wages for the months of April and May 
will, under this ascertainment, be the same as prevailed 
during the preceding two months. The return is very 
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unsatisfactory as s production, being much below 
anything presented for the last two or three years in the 
riodical returns of Mr. Waterhouse. Works have not 
n so busy this year, and some of them did not start 
with the beginning of the year but prolonged the holi- 
days, and one or two have stopped within the last few 
months. The production of 38,928 tons for January and 
February is very much below the output for ones 
and February in 1889 and also 1890, in both of whic 
yeriods the quantity was over 53,000 tons. The re- 
uction is therefore a very serious one, being considerably 
over one quarter less. The production fell last year, that 
for November and December being 48,961 tons. In the 
present return the lessened output is shown in all the four 
classes of iron, but mainly in plates, which are nearly 
7000 tons deficient, while in bars there is a reduction of 
2300 tons. Whilst there has been such a fall in the pro- 
duction there is not much complaint to be made with 
regard to the realised prices, which are only 1s. 10d. per 
ton lower than in the previous return, the reduction not 
being sufficient to affect wages by the sliding scale. The 
maximum of prices and wages was reached for March 
and April last year when the realised price was 
6l. 16s. 57d. Wages had then risen 25 per cent. from 
the minimum of two years before. In May to August, 
however, four months, there was a reduction in the price 
to 5l. 19s. 11}d., which brought down wages in that period 
by 74 per cent., since which time there has been no further 
reduction. The last time when the realised prices were 
below what they are at present was for September and 
October, 1889, when the net none price was 5/. 15s. 53d. 
The shrinkage of production which appeared last year as 
compared with 1889, bids fair, if the opening return for 
this year be any criterion, to be still more strongly shown. 








MISCELLANEA. 
Tur Iron Age states that the production of pig iron 
in America has declined by 33,000 tons weekly since 
January Ist. 


Samples of eneneie metal analysed in Germany 
proved te contain from 77.5 to 78 parts of lead, 16 parts 
of antimony, and 5.75 to 6 parts of tin. There were also 
small quantities of iron and copper in the specimens, but 
these were probably accidental. 


The final meeting of the spring session of the Engi- 
neering Students’ Club, Newcastle-on-Tyne, was held at 
the Durham College of Science, on Friday, March 20th, 
when Mr. A. M‘Kenzie read a paper on ‘Boiler Run- 
ning.” The paper was followed by a discussion in which 
several members took part. 


The gross receipts of the twenty-three principal railways 
of the United Kingdom, for the week ending March 15, 
amounted, on 16,244? miles, to 1,219,049/., and for the 
corresponding period of 1890, on 16,1594 miles, to 
1,235,849/., an increase of 85} miles, or 0.5 per cent., and 
a decrease of 15,800/., or 1.2 per cent. 


The Cape of Good Hope railway system consists of 
1608 miles of line, 800 of which have mn built during 
the last decade. ‘These lines have cost 14,250,000/. ster- 
ling, or not quite 90007. a mile. They earn 1,894,000. 
er annum, and are worked at a cost of 1,100,000. The 
interest on capital cost is 555,595/., and the system shows, 
therefore, a clear annual profit of 249,183/. Ten years 
ago there was a loss of 223,065/. 


The American Navy Department are arranging for a 
second series of armour-plate trials at the Potomac 
ordnance firing ground next month. The trial plates will 
be 8 ft. by 3 ft. by 6 in., and the whole set are being pro- 
duced by Messrs. Carnegie, Phipps and Co. The plates 
will be either all steel plates, nickel alloy plates, or 
nickel alloy plates treated by the Harvey decarbonising 
process. 


The representatives of the Thomson-Houston Interna- 
tional Electric Company in Hamburg have sent in a peti- 
tion to the chief magistrate of Berlin, asking for permis- 
sion to construct and work an underground electric rail- 
way in Berlin. The proposed railway will, if consent is 
be be built in iron tunnels similar to the City and 
South London Railway, with similar lifts and staircases 
for passengers to ascend and descend. 


The Pittsburg Reduction Company have decided to 
offer pure aluminium for sale st 1 dol. a pound in any 
quantity. At this rate it is cheaper than nickel or German 
silver, and can be used commercially for many purposes 
being bulk for bulk nearly as cheap as copper. Metal 
containing lower than 97 tw cent, and upwards of 90 per 
cent. of aluminium, and free from phosphorus and 
sulphur, will be sold at 90 cents per pound, for mixing with 
iron and steel. 


Professor Elihu Thomson has recently completed some 
very remarkabie experiments on the physiological effects 
of alternate currents. He finds thatthe danger of the cur- 
rent diminishes as the number of alternations per second 
is increased. Thus it took twenty times as strong a cur- 
rent to kill a dog when the alternations were 4500 per 
second, than when they were 120 per second. When the 
alternations were 300 per second, the current was only 
half as dangerous to lite as when the alternations were 
120. 


Inter-urban telegraphy on the Von Rysselberge system, 
was considerably extended in Belgium during the past 
year. This system makes use of the ordinary telegraph 
wires for simultaneous er and there are now 57 
circuits of two wires each, connecting the different 
stations. These wires havean aggregate of length of 4510 
miles, counting the length of both wires of the circuit. 
The number of calls on the inter-urban lines was 61,575 


during the year. The international line between Brussels 





and Paris has also been largely used, there being 31,104 
communications during the year. 

An ingenious process of spinning and welding copper 
pipe has recently been introduced in America, The 
inventor, Mr. J. Bevington, discovered that if a tube 
was made to enter an annular bell-mouthed die, revolving 
at a sufficient velocity, the diameter of the tube was 
reduced to that of the hole through the die, and thusa 
copper tube could be reduced in diameter to any desired 
extent. The friction between the surfaces of the die and 
the tube is so great that the latter is softened locally by 
the heat and flows easily. If the bottom of the die be 
closed the end of the tube will be welded over, and the end 
solidly closed. By a modification of the process two 
lengths of tubing can be welded together. The process is 
being worked by Messrs. Plume and Atwood, of Water- 
bury, Connecticut. 


The Manchester Ship Canal Company have decided to 

resent a petition to Parliament, as soon as ible after 

aster, for leave to introduce a Bill authorising them to 
raise a further sum of three millions for the purposes of 
their undertaking, the interest on ge ee loan to be 
guaranteed by the Corporation of Manchester, on the 
credit of the rates. Copies of the draft Bill have been 
sent to Manchester, and in due course notices of the in- 
tention of the company will be advertised in the London 
and Manchester press and in the London Gazette. The 
statutory time for the introduction of private Bills having 
elapsed, it will be necessary for the Standing Orders 
Committee to consider the petition in order to decide 
whether the case is one for dispensing with the standing 
orders. 

In a lecture delivered before the Society of Arts of 
Boston, Massachusetts, Mr. A. E. Hunt, of the Pittsburg 
Reduction Company, gave the following as the theore- 
tical cost of producing 1 lb. of aluminium : E 


2 1b. of alumina at 14d. per pound ... Be 3 
1 lb. of carbon electrode at 1d. per pound ... 1 
Chemicals, carbon dust, and pots ... 0, 
Twenty-two electric horse-power exerted 
one hour, water power being used... : 2. 
Labour and superintendence ... 1 
General expense, repairs, &c.... 1 
Total es ae ae a 0 
In practice the cost is of course much higher, but the 
above gives the theoretical minimum at which 1 lb. of 
aluminium could be produced by the electrolytic method. 


Mr. Carter Bell, the borough analyist of Salford, has 
drawn up and presented to the Corporation, a report on 
the recent experiments on the treatment of sewage, 
carried out at the Salford Sewage Works. Four methods 
were tried, namely: The International, the Electrical 

Webster’s), the Aluminoferric, and the Barry systems. 

he Aluminoferric and the Barry systems are considered 
to be less satisfactory than the International and the 
Electrical (or Webster's). Mr. Carter Bell, in summing 
up his report on the chemical aspects of the two latter 
systems, states: ‘‘If the International or the Electrical 

ompany will guarantee the Corporation of Salford to 
produce an effluent from the whole of the Salford sewage, 
which shall equal the effluents they have produced during 
the last few months, then I think the Corporation will be 
justified in expending the large amount of money that 
would be involved in purifying the sewage. 


In a lecture delivered before the students of Sibley 
College, Mr. O. Chanute, president of the American 
Society of Civil Engineers, dealt with the question of 
aérial navigation. asoning from the results obtained 
by Captain Renard, with ‘‘La France,” he concludes 
that with a balloon 330 ft. long, with a maximum dia- 
meter of 55 ft., a speed of from 25 to 30 miles an hour 
might be attained. Mr. Chanute thinks, however, that the 
problem of flight is more likely to be solved by means of 
the aéroplane than with the balloon, To obtain a speed of 
25 miles an hour with aéroplanes he estimates that 5.87 
horse-power would be required per ton of weight. The 
inclination of the supporting surface should be between 
ldeg. and 2 deg. tothe horizon. The great difficulty, 
Mr. Chanute states, is that of obtaining a light enough 
motor. The weight should not exceed 50 1b. per horse- 
power, and the lightest steam engine he is acquain 
with, specially built for aérial navigation, weighed 13 lb. 

r horse-power. We may point out that Mr. Brother- 

ood has obtained a horse-power with but little over 1 Ib. 
of weight in his three-cylindered engine used in White- 
head torpedoes, These engines work with compressed 
air, 

Mr. O. T. Crosley, of the Sprague Electric Company, 
has published an exhaustive report on the experiments 
made in 1889, with the Weems electric locomotive. Mr. 
Weems, the inventor of the locomotive, was convinced 
that electricity was especially suited to the carriage of 

reels and mail matter at exceptionally high speeds. 
‘or the purpose of demonstration a circular track, nearly 
two miles in circumference, was laid out at Laurel, Ind. 
The gauge was 28 in., the weight of rail 16 1b. per yard, 
of T section. The sleepers were 3 in. by 4 in., and 16 in. 
apart. Wooden guard rails were laid outside the rails 
proper. Mud sills 3in. by 4 in. were laid under the 
sleepers, whilst a wooden framework was erected on the 
latter to carry a wooden stringer above the middle of the 
tracks. A third T rail was bolted head downwards to 
the under surface of this stringer and served to convey 
the current. The loccomotive was very simple, it had three 
axles, with 28 in. wheels, on each of which was placed a 
motor, though the one on the centre was afterwards 
removed, as a higher speed was attained without it. The 
head of the locomotive was of pyramid form. The motors 
were designed for a potential of 500 volts, and were 





manufactured by the Sprague Company. A current of 
from 20 to 40 amperes was sufficient to start the car, but 
the runs were brought to a stop by the car leaving the 
rails on three occasions, the last time whilst running at a 
speed of 115 miles an hour. This was due to insufficiently 
solid construction of the track, as otherwise, the author 
states, no difficulty would have been experienced in main- 
taining a speed of 120 miles an hour, for an indefinite 
period. 

On the 17th instant a further trial was carried out with 
the Elswick 6-in. quick-firing gun and mounting at Ports- 
mouth. The mounting was p on board the Kite, a 
small ‘gunboat, and fitted with its large shield so as to 
represent the conditions when used for upper deck arma- 
ment. The trials were carried out entirely under the 
supervision of the naval officers of H.M.S. Excellent, a 
detachment of seamen from the same ship forming the 
crew. One hundred rounds were again fired in series, 
each of ten rounds, and on this occasion a considerable 
number of rounds were fired with the percussion arrange- 
ment. The change from electric to percussion or vice versd, 
was effected without any pause being necessary in the 
firing, and there was not a single missfire during the 
trials. Targets were laid out as on the former occasion, 
and the gun fired at them so as to exercise the training 
and elevating qualities of the mounting. Everything was 
found to most successful. This completes the ex- 
cessively severe trials which have been determined 
on by the Admiralty for the proof of the new gun 
and mounting, and the success which has attended 
them has even been greater than could have been antici- 
or Two hundred and sixty rounds have now been 

red from the ogg on the same mounting, and there does 
not appear to the slightest sign of wear in any of the 
working parts of the mounting and very little mark of 
firing in the gun itself. The oo and ease with which 
one man can elevate and train the gun and mounting, the 
weight of which complete is 17 tons, is truly surprising, 
and it says a great deal for the crew as well as for the 
gun, mounting, and ammunition, that 260 rounds have 
n fired, almost all against time, without the slightest 
hitch occurring. It should also be specially noted that 
out of this last series of 100 rounds, 80 cartridges were 
fired for the second time; but this feature has been 
brought out perhaps more prominently by trials which 
have been carried out by a similar 6-in. quick-firing gun 
by the military authorities at Shoeburyness, where car- 
tridges have been fired as many as 16 times. We can 
only add that these exhaustive trials with such eminently 
successful results should convince others, besides the 
English Government, of the efficiency of our quick-firing 
system. 





AMERICAN Biast FurNnAcES.—The aggregate productive 
capacity of the blast furnaces going in the United States 
at the commencement of February was 146,056 tons per 
week. The corresponding production at the commence- 
ment of January was 167,599 tons per week ; at the com- 
mencement of December 183,146 tons per week ; at the 
commencement of November 177,958 tons per week ; at 
the commencement of October 179,263 tons per week ; and 
at the commencement of September 171,176 tons per week. 





Deatu or Mr. Davip Greic.—We much regret to 
record the death, on Friday last, of Mr. David Greig, of 
Leeds, the well-known tner in the firm of Messrs. 
John Fowler and Co. r. Greig was born in October, 
1827, and was thus in his sixty-fourth year. For some 
time past he has been in seriously bad health, so that his 
decease, which took place at his residence, Headingly 
Hill, Leeds, was not unexpected. Of Mr. Greig’s career, 
which had such an important bearing on the develop- 
ment of steam ploughing, we must speak in a future 
notice, 





THe Unirep States Buperet.—A_ budget of over 
two hundred millions sterling was voted by the last Con- 
gress of the United States. The sum voted by the pre- 
vious Congress was slightly over one hundred and sixty 
millions sterling. The items are exceedingly interesting. 
The largest amount voted was for pensions, over forty-six 
millions sterling. The Post Office absorbs thirty millions 
sterling ; less than nine millions sterling is given to legis- 
lative purposes ; less than five millions to Indian affairs ; 
slightly over nine millions and a half to army affairs ; 
somewhat over thirteen millions to sundry civil affairs ; 
and the navy has somewhat over eleven millions and a 
half. The whole appropriation budget of 1,009,270,471 
dols., equal to about 201,854,100/., is (says a corre- 
pars De a high-water mark to indicate Republican 
economy on the basis of efficient administration and jus- 
tice to the people who have votes and bestow them 
vicariously, 





New Marit TENDER FOR QUEENSTOWN.—A fast steam 
tender has been built at South Shields to the order of the 
Clyde Shipping Company and the Great Southern and 
Western ieaeey Company for the special purpose of 
conveying the American mails and ocean travellers by the 
transatlantic liners touching at Queenstown on_their 
homeward and outward passages from and to New York. 
She is named the America. Her engines, which are 
side-lever surface condensers, worked most satisfactorily 
during the entire passage from Shields to Queenstown, 
when she encounte’ severe weather. She is a vessel 
of 135 ft. in length, and 25 ft. beam, and has an upper 
and lower saloon large enough to accommodate 200 
first-class passengers, with another saloon forward 
capable of holding 100 second-class travellers. The 
America is furnished throughout with incandescent 
electric light, and every modern convenience, The America 
can steam 12 knots an hour, 
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“U.S.8.CHARLESTON” 


AMERICAN WARSHIPS. 
(For Description, see Page 382.) 


Fig.10. 
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Fig. 11. 


U.8.8. “TEXAS.” 
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THE UNITED STATES CRUISER 
“YORKTOWN.” 


THE illustrations on page 362 are a general view and 
a deck plan of the Yorktown, one of the vessels com- 
posing the well-known ‘‘ White Squadron” of the 
United States. This vessel was constructed at the 
shipyard of Messrs. William Cramp and Sons, in 
Philadelphia, Pa. Since her acceptance by the Navy 
Department she has justified all the anticipations of 
her builders and is highly creditable to all concerned 
in herconstruction. That distinguished designer and 
constructor, Mr. Horace See, formerly with the 
Cramps, but now consulting engineer for several of 
the large steamship lines running between New York 
and the southern countries, is no doubt entitled to 
much of this credit. A good idea of this ship will be 
obtained from the numerous engravings we publish, 
and from the following particulars. 

This vessel, though officially styled a gunboat, is 
but little smaller than the Swatara class of vessels, and 
in offensive and defensive power and speed is greatly 
its superior. It is a twin-screw coal-protected cruiser, 
with poop and forecastle decks, with in reality an open 
gun deck between. Forward and aft throughout the 
length of the vessel is a g-in. water-tight deck, under 
which are placed the machinery, magazines, and steer- 
ing gear. 

he principal dimensions are as follows: Length 
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between perpendiculars, 226 ft.; depth of hold) The flat keel plates are in two thicknesses of 15 lb. per 
to underside of spar deck amidships, 18 ft. 9 in.;| square foot. The vertical keel is of 151b. per square 
draught of water forward, 13 ft.; draught of water | foot, about 25 in. deep, extending generally about 
aft, 15 ft. ; mean draught of water, 14 ft. ; displace- | 4 in. above the floor angles, with two continuous angle 
ment in tons to L. W. L., 1703 tons; tons per inch | bars on the upper edge, 34 in. by 3 in. of 8 lb. per 
at L. W. L., 13.72 tons; area load water-line, 5765 | foot. The stem and stern-posts are of cast steel. 
square feet; area immersed midship section, 435.3| The transverse frames are Z bars, 6 in. by 3 in. by 
square feet; sail area, 6352 square feet ; transverse | 3 in. of 144 lb. per foot, the lower ends split up to the 
metacentre above centre of gravity, 2.58 ft.; longitudi- | turn of the bilge and spread out to form the main and 
nal metacentre above centre of gravity, 260 ft.; moment | reverse bars, the reverse bar stop below, and the 
to alter trim, 1 in., 160 foot-tons; indicated horse- | outer bar just above, the second longitudinal, the re- 
power, natural draught, 2200 ; indicated horse-power, | mainder of the outer bar to the keel, being formed of 
forced draught; 3300; maximum speed per hour in| an angle 3 in. by 3 in. of 7 Ib. per foot. 
knots, 16 ; complement, 150. The outside plating is} The floor plates are 12 lb. per square foot, and are 
as follows: Garboards, 15 lb. or about § in. ; re-| connected to the vertical keel by half-staple angles 
mainder to main deck, except doubling strakes amid-|3 in. by 24 in. of 6 lb. per foot, lightened by holes 
ships, 141b.; above upper or main deck, 10 Ib. except in wake of water-tight bulkheads. Double 
he plating up to the water-tight deck is lap-| reverse frames are fitted in wake of the engine and 
jointed and single-rivetted at the edges. Above the| boiler spaces. Under the engines the floors are in- 
water-tight deck amidships the plating is flush-| creased in depth to connect directly with the engine- 
jointed with single-rivetted strips at the edges. All| bed plate. Above the water deck the frames are 
plates are double-rivetted at the butts. In the wake | generally of Z bars 5 in. by 3 in. of 12 lb. per foot, 
of the torpedo ports and the machine guns, the plat-| with bracket plates of 10 lb. connecting the heels, 








ing is 40lb., or 1 in. in thickness as!a protection| with the lower parts flanged to connect with the 
| against machine-gun fire. Transverse water-tight | deck. 

bulkheads have bottom plating 10 lb., 84 lb. at the | The main deck beams are of T bulb pattern, 6 in. 
| middle, and 7 lb. above, lap-jointed, lap-butted, and | deep by 44 in. flange, but forward and aft for about 
| single-rivetted and stiffened by vertical angle bars, | 30 ft. from the ends of the beams, are angle bulbs 6 in. 
|3 in. by 2 in, by 44 1b. per foot, spaced 30 in. apart, | by 24 in. of 11 tb. per foot. The water-tight deck 
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beams are angle bulbs 5in. by 2hin. of 11 lb. per 
foot, arched with a spring of 3ft. in the greatest 
width. The berth-deck beams are angles 34 in. by 
24 in. of 7 lb. per foot. The poop and forecastle 
beams are angle bulbs 5in. by 24 in. of 11 lb. per 
foot, except in wake of guns, where they are T bulb 
6 in. by 44 in. of 16 1b. The beams to the platforms 
are 3in. by 2in. of 5b. per foot angles, with the 
ends secured to bulkheads by gussets or clips. 
The first longitudinal from the keel is twisted for- 
ward to connect with the breast-hook, and is of 
intercostal plates of 10 1b. per foot, with angles of 
3 in. by 3 in. of 7 lb., connecting the upper edge to 
the flat plate 12 in. wide of 15 1b. per square foot, and 
with an angle on the lower edge 3in. by 3in. of 
7 lb. per foot, the upper flange intercostal and 
the lower continuous. The second longitudinal is 
water-tight throughout the boiler space forward of 
10 lb. intercostal plates, connected to the bottom 
plating, floor plates and fore-and-aft angles on the top 
of reverse bars, by staple angles 3 in. by 3 in. of 7 lb. 
per foot. The third longitudinal is of Z bar, 10in. by 
3in. by 3in., of 19 1b. per foot, with continuous inner 
flange, the bar slotted down over the frames, with a 
continuous angle 4 in. by 3 in. of 8 lb. per foot, worked 
on the inner edge. The fourth longitudinal is 
similar to the third. Coal bunkers and other fore-and- 
aft bulkheads have bottom plates 10 lb. per square 
foot, with remaining strakes of 7 lb. per square foot, 
stiffened by angles 3in. by 2in. of 4 1b. per foot, 
bounding angles generally 24 in. by 24 in. of 5 Ib. per 
foot, all openings fitted with water-tight doors. Bilge 
keels projecting 18 in., with ends tapered down, extend 
for about 100 ft. on each side. Hatches to the water- 
tight deck are fitted with coamings extending 18 in. 
above the upper deck, made of 74-lb. plates, the hatches 
closed by water-tight shutters. The engine and boiler 
hatch inclosures extend to the height of the hammock 
berthing, and are of 10-1b. plates. 

A conning tower, oval in shape, is built on the fore- 
castle deck, athwartship, 74 ft. by 4 ft. fore and aft, 
5 ft. 4hin. above the deck, with a cover having a 
vertical travel of 3in. The tower is fitted pence: Fe 
with steam steering wheel, engine-room telegraphs, 
and speaking tubes, A wood pilot-house is fitted for- 
ward of the conning tower with plate-glass windows, 
steam steering wheel, engine-room telegraphs, tell-tale 
for the rudder, pene and transom seat. 

The rig is that of a three-masted schooner, spreadin 
about 6300 square feet of canvas. The normal coa 
supply is 200 tons, but the bunker capacity is 400 tons. 
This coal is disposed in the wake of the machinery and 
boiler so as to give the greatest protection. The 
following Table kanal the radius of action and endur- 
ance at various speeds : 

Steaming Capacity of the Cruiser ‘‘ Yorktown.” 
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| j 
| On Coal Supply |:4 6 2 
Coal. Py 393 Tons. E Ex 
i a | a ry 
Speed. |I.H.P,| 8 = | zr 
| | Per | Pee | go | Man”?! pays, tees 
| |Hour.| Day. 5A | Dinars, 8 or 
knots tons | tons | knots knots | Ib. 
16 3300 | 26 | 61.7 t 2,419 | 6.3 1.75 
16 2620 | 1.75 | 42 360 3,366 | 9.35 | 1.50 
14 2000 | 1.3% | 31,92 336 4,136 | 1231 | 1.50 
13 1600 1.07 25.68 312 | 4,773 | 15.8 1.50 
12 =| 1230 -82 | 19.7 288 5,750 20 1.50 
10 =| «#650 46) 11.04 | 240 | 8,542 | 3559 | 1.60 
8 875 -26) 6.24 | 192 12,092 62.98 | 1.80 
6 | 200 | +17 | 4,08 | 144 | «18,870 | 96.32 | 2 
| | | 





Under the poop deck are located the captain’s 
quarters, which consist of two cabins with commodious 
closets and bath ; also state-room and pantry. The 
executive officer’s office and the armoury are under the 
fore end of this deck, and between them and the cap- 
tain’s quarters is a large room for manipulating tor- 

does, extending, like the cabins, for the whole 
Freadth of the vessel ; the chart and other lockers are 
also beneath here. These quarters are well lighted by 
numerous side lights and skylights, and the head 
room under beams nearly 7 ft. in the clear. The fore 
end is protected from the weather and strengthened 
for the support of the guns on the poop deck by an 
athwartship water-tight bulkhead of steel, abaft of 
which is the companion way to the ward-room. Two 
37-millimetre Hotchkiss guns are mounted in the after 
cabin, and a stern torpedo tube ‘s also worked here. 

The ward room is at the after end of the berth deck, 
and has ten rooms, five on each side. Forward of this, 
and separated by a steel water-tight bulkhead, is the 
steerage, the starboard side of which is made into one 
large room for the accommodation of the younger 
officers. Forward of this again, and separated by 
another steel water-tight bulkhead, is the steerage 
pantry. The port side of the steerage is devoted to the 
ward-room pantry, steerage wash-room, paymaster’s 
office, and lockers or room for hanging sea clothes. 
Water-tight doors are placed in the bulkheads 
to afford the necessary communication. These 
rooms, &c., are al] well lighted by means of side and 





om and the head-room clear of the beams is 
6} ft. 

The crew’s quarters are on the forward part of the 
berth deck, and are divided by athwartship steel water- 
tight bulkheads, fitted with the necessary communi- 
cating water-tight door. The dispensary is located 
here, also the mess lockers. The quarters are well 
lighted by hatches and numerous side lights, and the 
head-room under the beams is 64 ft. in the clear. The 
firemen’s wash-rooms, also the armourers’ and engi- 
neers’ workshops, are located in the central part of 
this deck. 

Great space and accommodation are also provided 
for the crew under the forecastle deck. The water- 
closets for both officers and crew are here located, also 
the crew’s wash-rooms, windlass, and galley inclosure. 
Two 47-millimetre Hotchkiss guns are in the bow and 
a large space left for the manipulation of torpedoes on 
each side. 

The motive power is furnished by two triple-expan- 
sion engines, placed in two separate water-tight com- 
partments, developing 2200 horses with natural draught 
and 3300 horses with forced draught. The cylinders 
are 22in., 31 in., and 50 in. in diameter, with 30 in. 
stroke, fitted with piston valves. The air, circulating, 
and bilge pumps are driven independently of the main 
engines, ‘There are two 3-bladed screws about 104 ft. 
in diameter. There are four cylindrical horizontal 
boilers, 9 ft. 6 in. in diameter and 17 ft. 6 in. long, 
with a grate surface of 220 square feet (see engraving 
on page 363). 

There is an installation of electric light on board, 
— of two sets of dynamos, so arranged as to be 
connected with the incandescent lights or the search 
light on the upper deck. The dynamos are each 
capable of supplying a current at least 80 volts and 
100 ampéres, with an armature speed of not more than 
400 revolutions per minute. The search lights are of 
25,000 candle-power. Means are provided for securing 
natural ventilation in the living and storage spaces, 
utilising frame spaces and such ducts as are neces- 
sary to effect communication with the spaces below. 
Vitiated air is exhausted from the engine-room by 
means of the fans that are fitted for obtaining forced 
draught in the fire-rooms. Automatic valves are 
fitted in ventilation pipes where they pass through 
water-tight bulkheads to prevent the flood of water 
from one compartment to another. Escape for the 
explosive gases generated in the bunkers is provided 
for by means of inlet and outlet pipes po trunks 
leading to the funnel casings. 

There is a steam pump in each engine compartment, 
fitted to be used as bilge or fire pumps ; also one 7-in. 
and two 5}-in. pumps for draining the water-tight 
compartments, engine, and shaft bearers, platforms, 
&c., delivering overboard or into the fire main. The 
fire main is worked nearly the whole length of the 
ship, and can be charged with water at a high pres- 
sure from the steam pumps, being also connected with 
the hand pumps and fitted with the necessary nozzles 
and nose. 

The main battery is composed of six 6-in. breech- 
loading rifles, two on the forecastle and two on the 
poop, with the line of fire about 18 ft. above the water. 
One is mounted on each side in the waist in a sponson, 
at a height of about 10 ft., having an arc of fire of 
about 70 deg. forward and 70 deg. abaft the beam. 
The guns are mounted on central pivot carriages, 
with 3-in. segmental shields. The forward two guns 
concentrate at 300 ft. forward the stem and the after 
two at 300 ft. abaft the vessel, while three guns on one 
side ean be concentrated at a point 100 ft. from the 
side of the vessel. The secondary battery consists of 
eight rapid-fire guns and revolving cannon on rail and 
tripod mounts. The vessel has eight torpedo guns or 
launching tubes, fixed in the stem and stern, and three 
training tubes on each side. Auto-mobile torpedoes 
will be fired from these tubes, and there is a complete 
outfit of boat, spar torpedo, gear, and charges. 


(To be continued.) 





MANCHESTER SHIP CANAL. 

By an error we published on page 666 of our last 
volume an illustration entitled ‘Fig. 1. Standard 
Cutting in the Barton Section,” which, as a matter 
of fact, represented the formation of a cutting by a 
type of excavator largely used on the canal works, 
called the ‘‘German.” The description given on page 
664 of the same number refers in reality to the Fig. 13, 
which we publish on page 370 in our present issue. 
This is an ordinary cutting in the Barton Section, 
about 44 miles from Manchester. It is completed 
down to formation level, the width of the channel at 
the bottom being 170 ft. The side slopes are pitched 
with sandstone. The pitching is 30 in. thick at the 
bottom, diminishing to 18 in, at and above water level. 

The German excavator mentioned above is con- 
structed by the Liibecker Maschinenbau Gesellschaft 
at Liibeck, and it is a piece of plant which in suitable 
circumstances performs a very good day’s work indeed. 
It is not capable of excavating very hard soil, large 
stones, or rock, and has not inaptly been called a land 





dredger. Its weight is about 50 tons and the driving 
machinery of about 35 horse-power. 

The machine consists of a heavy frame carried on 
wheels over a double line of rails about 14 ft. apart. 
The framework is raised sufficiently high to allow a 
train of loaded tip wagons to pass underneath. Be- 
tween the outer rails, upon which the excavator 
moves, is placed the ordinary service line. The train 
enters with empty wagons on one side, and is gradually, 
as it becomes filled, pushed out at the other side. 

The main frame carries the boiler and driving engine, 
with gear to drive the machine alongside the cutting. 
It also carries the drum upon which the endless bucket 
chain runs similar to that of an ordinary river 
dredger. From the frame further projects a double 
girder which carries the upper row of buckets, and 
this girder is suspended by a double derrick, by means 
of which it can be raised and lowered at will. This 
admits of altering, within certain limits, the slope at 
which the bank is being excavated. The direction in 
which the chain of buckets goes round is the reverse 
to that of the ordinary dredger, and the form of bucket 
is therefore somewhat different. It has no back to it, 
and the débris taken up, instead of being thrown over 
the front, slides out at the back as the bucket sharply 
turns on the drum, and falls down into the tip wagon 
direct. There is thus considerably less liability of 
sticking in the bucket. The work done by this exca- 
vator has amounted to as much as 2400 cubic yards 
in ten hours, and according to the statement of the con- 
tractor’s agents, 2000 cubic yards may be considered a 
fair average of its work in the ten hours. Our view 
showed the excavator in a cutting in the Norton Section 
between Latchford and Runcorn. 

In the construction of the immense walls of the 
Salford Docks, the length of which is counted by miles 
and the depth of most of which considerably exceeds 
30 ft., it became an object of considerable importance 
not only to work in the most economical manner as 
regards timbering in the excavations, but also to give 
the greatest facilities for bringing to the site the 
materials of which the walls are formed, namely, 
gravel, cement, and stunes; or, if found more con- 
venient, the concrete already mixed (see Fig. 14, 
page 370). 

he excavation of the great trenches was of course 
the first work to be done, and the portable steam 
cranes which were enabled to run upon the cores or 
masses of soil left standing between the walls, greatly 
facilitated operations by removing the excavated 
materials and putting them into wagons. As soon as 
foundations of a satisfactory character were secured 
the filling up with concrete commenced, and was 
carried up to or near ground level. Where practicable 
concrete mixers were used; otherwise the concrete 
was mixed by hand. It was then shovelled into large 
buckets and taken by the portable steam crane to 
the place where required and there tipped. Gravel 
of a very suitable nature, and in most cases sufli- 
ciently clean without washing, was obtained in the 
excavations not far away; it was mixed with Port- 
land cement in the proportion of eight parts of gravel 
to one part of cement (by bulk). A facing about 9 in. 
in thickness of concrete of a stronger mixture of four 
of gravel to one of cement was placed on the front side 
of the quay wall, where it would come into direct con- 
tact with the water in the dock. Near the water 
level the concrete face is further protected by a fender 
course of stone, which slightly projects beyond the face. 
Above the fender course the face is of brickwork. 

Over the whole of the Ship Canal there will be 
more than 1,250,000 cubic yards of concrete, in addi- 
tion to 175,000 cubic yards of brickwork and 220,000 
cubic yards of masonry. 





A NEW WALL PLANING MACHINE, 

Tue side planing machine which we illustrate on 
the page 359 has been specially designed by its 
manufacturers, Messrs. Francis Berry and Sons, for 
the use of marine engine builders. The back standards, 
as our engraving shows, are intended to be bolted to 
a wall or to a timber framework, differing in this par- 
ticular from the machine by the same builders, illus- 
trated in our issue of January 16th last. The circular 
table, shown on the centre of the machine now illus- 
trated, constitutes another new feature. By means of 
this table, the steam chest and valve facings of cylin- 
ders can be machined at one setting of the work. A 
surface measuring as much as 12 ft. by 12 ft. can be 
planed without difficulty. All the feed motions are 
self-acting ; the tool-boxes have a quick return motion, 
and the long screws driving them are thoroughly sup- 
ported throughout their whole length. 





DREDGING AND AMALGAMATING PLANT, 
PLACER mining in America, of late years, has been 
so unsuccessful and expensive that it seems to have 
become almost entirely abandoned in many good paying 
districts. One reason is because the miner or pro- 
spector prefers a ‘‘lead” or a ‘‘ prospect,” somethin 
where the returns appear to be greater, quicker, a | 











DENVER, COLORADO. 


PLANT FOR PLACER MINING. 


CONSTRUCTED BY THE BENNETT AMALGAMATOR COMPANY, 
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more permanent than ‘‘so many colours to the 1 


‘*so many cents to the yard of gravel,” and the hard 
work of handling water and boulders. There appears, 
however, to be a prospect of the return of many ‘‘ old 
timers” to this branch of mining, not on account of 
better pay, but principally for the reason of the 
advancements in methods and machinery for the 
saving of the precious metal, the new finds on 
old grounds, and the late discoveries of entirely 
fresh fields in Idaho, Utah, Arizona, New Mexico, 
California, Colorado, Old Mexico, Australia, and 
other sections. Many new devices for the handling 
and saving of gold in this condition have been, 
and are being, continually experimented with, by pro- 
minent and capable men, who believe that money can 
be made from the bars and other like deposits contain- 
ing gold, as was done in 1849. In this connection we 
illustrate and describe a process that has been before 
the public for some time in California and Colorado, 
and which is now brought to a practical shape. The 
work done by the machinery shown by our two-page 
plate, is of sufficient importance to attract the atten- 
tion of placer miners, on account of the fine gold it 
saves, as well as the coarse, and for the new and ad- 
vanced construction of the entire plant. 

This plant consists of the Bennett amalgamator, 
dredge, electric plant, and power house. The ma- 
chines are built in three sizes: No. 1 has a capacity 
of 2000 yards per day, No. 2 hasa capacity of 4000 
yards per day, and No. 3 has a capacity of 8000 yards 
= day. They are built of steel and are adapted for 

andling cemented gravel and boulders. The dredge 
is arranged to be propelled forward or backward on a 
screw, or on its own track, by its own power (as will 
be seen in the upper view, which shows a No. 1 
machine). Mounted on the dredge are four electric 
motors, one of which handles the dipper, another lifts 
it through its cut, a third swings the dipper to the 
hopper, while the fourth operates the amalgamator 
which is upon the rear of the platform. The features 
of the dredge are its simplicity, absence of any neces- 
sity for stays and braces, and the ability to swing the 
dipper through a circle, there being no interference 
from stays or braces. The motors are operated by 
switches conveniently placed in the rotating cab and 
all are under the perfect control of a single operator. 
These switches are so arranged and connected with an 
electro-magnetic brake as to reduce the number of 
levers requisite to thoroughly control all the operations 
of this plant, to three, thus enabling one operator to 
easily and deliberately control the operations of the 
entire plant, even of the largest capacity. 

The dredge is mounted upon its own truck or car 
and can be moved forward or backward by simply 
turning a switch. Both it and the amalgamator are 
constructed throughout of steel and aluminium iron, 
graphite bearings being used throughout the plant to 
obviate the use of grease or oil. Chains are replaced 
by steel wire ropes and gears are rendered unnecessary 
through the system of reduction in speed being adapted 
to the work performed. 

The dredge illustrated, and which is taken from a 
photograph showing it at work near Denver, handles 
with ease two dippers per minute, in hard cemented 
gravel and boulders, such as are usually found in 
placer ground. At the point shown the dredge had 
dug at least 3 ft. below the track to clean low bed- 
rock, and at times cut its way through high bedrock. 
The dipper dredge has a capacity of a cubic yard, and 
automatically opens and closes at the proper points. 
The weight of a No. 1 dredge, without amalgamator 
or motors, is about 25 tons. Apart from the usual buzz 
of the electric motors when in operation, the work of 
the dredge is noiseless. Unless otherwise desired, the 
trucks are made of standard gauge, and the machine 
can be easily taken apart and transported by wagon, 
being so put together with bolts as to facilitate this ; 
the wearing parts are very few and trifling, are made 
in duplicate, and can be easily supplied at all times. 
The manufacturing company of the plant, which is 
located at Denver, undertake to make all necessary 
repairs for 24 per cent. of its cost per annum. 

he amalgamator, seen on the body of the dredge, 
consists of a cylindrical separator, set upon a peculiarly 
shaped tank, which is lined throughout with amalgam 
plates of new construction ; it receives the water from 
numerous jets so placed in its bottom as to cause each 
particle that enters the tank to be thrown upward and 
toward the plates, a sufficient number of times to 
insure not less than 400 contacts with the mercury 
held in bulk and otherwise, by the peculiar formation 
of the plates; and further, each particle, in its transit 
from the inlet to the outlet of this tank, is subjected 
to twelve severe scourings, by means of which coated 
or rusted gold is prepared for instant amalgamation, 
and in its transit each particle is placed twelve times 
in comparatively still water, thus allowing gravitation 
its perfect action. This machine is so constructed as 
to entirely avoid the flowering of mercury, and to pre- 
vent the usual loss through this cause. In fact the 
amalgamator can be profitably used for the recovery 
of the mercury and amalgam so lost. A full descrip- 
tion of the amalgamator and its mode of operation 





would require more space than is at our disposal, but 
it may be explained that the dipper discharges its con- 
tents into the cylindrical separator which, travelling 
in water, thoroughly screens out and washes the 
coarser parts that are discharged at its opposite end 
through a shoot or otherwise on to the previousl 
cleaned-up bedrock, while the pay dirt, sifted throug 
the separator, enters the tank, where it is subjected to 
the treatment above referred to, and is then discharged, 
by means of the tailing wheel, into the overflow water, 
whence it may be conveyed by pipes or sluices to any 
desired point for settling and re-use if necessary, or 
may be thrown upon the cleaned-up bedrock of a pre- 
vious cut. Ina high breast it becomes necessary to 
oe a carrier to pile the tailings higher, it being 
understood that the machine is constantly moving away 
from these piles. 

The power employed may be generated either by 
steam or water, but electricity is preferred for many 
and obvious reasons. The plant is adapted to run day 
and night, and is supplied with the properelectriclights ; 
a 30 horse-power engine is ens to run this No. 1 
plant, exclusive of pumping. The water necessary is 
80 miner’s inches, kept in circulation through its 
jets, but it is capable of treating its full quantity of 
stuff with from 1 in. to 3 in. of supply, by using the 
water over and over, which it is arranged to do, when 
necessary. In fact, it may be mentioned that the 
machine illustrated has been worked near Denver for 
several weeks on less than a miner’s inch of supply. 
Where the power is generated by water, the necessary 
staff consists of but three men, two of whom are 
labourers ; the same number of hands are required for 
the other size of machine. The maximum capacity of 
the plant is stated to be 14 yards a minute. 

The time required for an ordinary clean-up need 
not exceed two hours, and may be made daily, weekly, 
or monthly. The tank can be provided with a steel 
cover which can be furnished with a lock so that no 
one can interfere with its contents. The ground 
upon which this plant has been operating has been 
variously estimated as paying from 7 to 10 cents per 
yard, but by the process we have described about 
40 cents were extracted for each yard handled, 75 

r cent. of which was in particles so fine as to be 
invisible to the naked eye, andso light as to be held 
in suspension in otherwise clear still water several 
minutes. A pen dipped in this mixture produces 
writing in gold. The amalgamator, like the dredge, 
is built of steel and aluminium iron, all its journals 
being provided with graphite bearings; the only 
wearing points are the cylinder and tailing wheel, 
each of which can be replaced on the ground in an 
hour or two. The largest machine is evidently best 
adapted to river bed dredging, its capacity being 
8000 yards per day at a cost of operating of less 
than 1 cent per yard. The machine is made by the 
Bennett Amalgamator Company, of Summit County, 
Colorado, 








INDUSTRIAL NOTES. 

THE memorandum by the Labour Correspondent to 
the Board of Trade for March states that ‘‘ during the 
past month the labour market has been in a very dis- 
turbed condition,” a considerable increase in the 
number of strikes having been recorded as compared 
with the previous three or four months. The total 
recorded during the first month of the present year 
was 73; in the past month the number rose to 116. 
Of this total only two took place in the engineering 
trades, and four in the iron and steel trades, total six 
in all. In the coalmining industry there were 29; of 
these 14 were in the county of Durham, out of sym- 

thy with the Silksworth men, but were of short 

uration. Dock strikes numbered 16, some of which, 
as at Cardiff, Aberdeen, Liverpool, and London, were 
more or less on a large scale. In the cotton trades 
there were 29, many of which were unimportant, in 
the building trades five, and among quarrymen two, 
the remainder being in the miscellaneous trades of the 
country. Despite these disturbances, the labour 
market showed much improvement as compared with 
the two —— oo the cessation of the Scottish 
railway strike having conduced to that change. 
The improvement of trade was conspicuous in the 
shipbuilding and allied industries, in the engineering 
branches of trade, and in the building trades. The 
number of returns sent in was 21, with a total member- 
ship of 239,909 ; of these only 6231 were out of work, 
ora proportion of 2.6 per cent., as against 3.37 per 
cent. in the preceding month. The relative propor- 
tion in the same month of last year was only 1.4 per 
cent., but then the weather was not so unpropitious. 
In five industries or groups the state of trade is de- 
scribed as ‘* very good,” eight as ‘‘ good,” and eight 
as ‘* moderate,” but the latter may be taken as satis- 
factory from the workmen’s point of view. 





The termination of the Cardiff strike ee to have 
given satisfaction to the men who were beaten as well 
as to the Shipping Federation, if the reports as to the 





acceptance of the federation ticket in various 
true. The block on all federation ships has been re- 
moved at Cardiff, and the imported police have been 
sent to theirhomes. The Welsh colliers’ vote upon the 
question of practical co-operation was adverse to the 
strikers, while the ballot of the railway men was not 
— with. The other local strikes appear to 
ave subsided. 

On the Tyne the federation ticket appears to have 
been enforced upon all crews, sailors, and firemen, and 
no friction seems to have resulted therefrom. Indeed 
the officials of most of the unions and branches of the. 
Seamen and Firemen’s Union now say that they see no 
harm in accepting the ticket. Why then the great 
expensive and exasperating fight? It is true that the 
ticket is in some degree modified, but its main objects 
are attained. 

The officials of the various unions connected with 
the shipping trades in Liverpool are endeavouring to 
form a Board of Conciliation and Arbitration to deal 
with labour disputes. This again shows that the 
strike mania is waning, and that a desire is manifest- 
ing itself for industrial peace among the workers, It 
is possible that this movement in Liverpool will 
eventuate in the formation of a Board similar to that 
of the London Chamber of Commerce. 


rts be 





Matters at the various docks in London are some- 
what quiet at present, but there are indications of 
further disquietude. The co-operative scheme hangs 
fire, in so far as its general adoption is concerned. Tt 
now appears that a new departure is imminent, with 
what ultimate results remains to be seen. The Ship- 
ping Federation have issued free labour tickets to 
approved men; these are regarded as an essential 
qualification for employment on free labour ships; 
and should their production be required in shed and 
quay deliveries of federation cargoes, the union men 
will have to choose between the federation ticket and 
the union. If the Docks Committee and the ship- 
owners generally adopt the ticket, there may be some 
resistance, but the Dockers’ Union cannot at present 
bear the responsibility of a strike. The wealthier 
unions are not likely to back up any further dockers’ 
strikes at present, as failure upon failure has en- 
gendered mistrust. This feeling has recently found 
expression in the Amalgamated Society of Railway 
Servants. 





The Great Northern Railway Company have made 
some concessions to their employés by raising the 
wages Is. per week, and reducing their hours to eleven 
per day. After eleven hours, and for Sunday work, 
they will be paid for overtime, but not at advanced 
rates. The net gain in hours to the men is about four 
hours per week. 

The Midland Railway Company have also made 
some further advances, the train examiners and 
greasers being placed on the same footing as the men 
in the workshops, that is, that 54 hours of actual 
labour shall constitute a week’s work. 

The North British Railway Company have published 
their concessions to the men. The ten-hour day is not 
conceded, but some definite term is fixed for the day’s 
work, chiefly on the basis of twelve hours per day, 
There is, however, to be extra pay for Sunday duty 
—the goods guards to have time a a half, 





The engineering trades throughout Lancashire show 
very little, if any, signs of abatement in general ac- 
tivity, and in some departments there are signs even 
of alarger weight of orders than have been recently 
going. Machine toolmakers are very busy, a fair 
number of new orders being available, but in some 
other branches it is said that lower prices have to be 
taken to secure any considerable weight of new work. 
Business in the iron trade is in a very unsatisfactory 
condition throughout the district, the tendency in 
prices being continually downwards. There is very 
little inquiry for steel plates, and where business is 
done sellers have to accept low prices. The business 
done seems to be on the hand-to-mouth principle, 
simply for pressing requirements. The state of the 
iron and steel industries seems to betoken a decrease of 
activity at no distant date. 

The movement in favour of 53 hours per week is not 
well received i Pon employers 'in the engnineering 
trades in the Manchester district, as was at one 
moment thought possible, if not probable. The large 
firm of Messrs. Mather and Platt gave the concession 
of one hour at once, and it appears that the falling off 
in output has not diminished, as the men are required 
to be up to time on each day of the week, so that the 
ten minutes per day conceded is not really missed, 
But the other firms in the Manchester district have 
pronounced against the reduction from 54 to 53 hours 

r week, a circular to that effect having been issued 
+ the Manchester Branch of the Iron Trades Em- 

oyers’ Association to the United Committee of the 
En ineers, Steam Engine Makers, Boiler Makers, 
and Iron Shipbuilders, the Pattern Makers, the Metal 
Planers, the United Machine Workers, and others, 
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What the next step on the part of the operatives will 
be isnot yet determined upon, but as one large firm 
has granted the concession, it is probable that the 
movement will be pushed throughout the district. 
Extra overtime, on the basis of extra pay, will be 
resisted in connection with this movement. In some 
of the larger works a good deal of overtime is syste- 
matically worked. 


The Cleveland district is pon apace ded manifest signs 
of disturbance in connection with several of the 
industries of the locality. The men atthe Darlington 
Steel Works are on short notice in case of emergency, 
a seven days’ notice having been given, which has now 
expired, of only twelve hours’ notice to cease work if 
required, This has been done in consequence of the 
shortness of work. The men at the Eston Steel Works 
are already on short time, the week now consisting of 
nine shifts instead of eleven per week as heretofore. 
In addition to the decrease of two shifts per week, the 
men are under a reduction of 24 per cent. under the 
sliding scale; this reduction to continue through 
the month of April, in the case of all the men to whom 
the agreement applies. Nevertheless the general out- 
look has rather improved than otherwise during the 
past week, both as regards prices and orders, the firm 
of Messrs, Bolckow, Vaughan, and Co. having obtained 
an order for 16,000 tons of rails for India. Other 
orders are mentioned as probable, if not already secured. 

The blast furnacemen in the Cleveland district have 
been notified by the employers that the present market 
price of pig iron will not permit of the existing rates 
of wages being continued. A meeting is to be held to 
discuss the situation and arrange terms if possible. 
The' Scottish strike of blast furnacemen has drained 
the funds of the association, so that resistance to any 
fair demands for a reduction will scarcely be offered. 

The provisional reduction of 5 per cent. in the 
wages of the Cleveland miners ends with the 31st 
instant ; but as the prices have not improved the whole 
situation will have to be reviewed. The men have 
applied to have the present arrangement extended for 
a short time, until the next ascertainment of prices 
and relative wages iscompleted. The employers have 
conceded this asan actof grace, or rather, have allowed 
the books to be inspected for that purpose. The men 
employed in the Upleatham and Lingdale mines have 
iakesd a reduction of a penny per ton, but it only 
affects the drillers and chargemen engaged in blasting. 

The Mines Kight Hours Bill did not enter upon the 
debate stage on the day on which it was down for a 
second reading. Mr. W. Abraham formally moved 
that the Bill be now read a second time, when Mr. B. 
Pickard moved that the debate be now adjourned, the 
whole time occupied being under five minutes. It is 
scarcely probable that the Bill will be discussed this 
session. Many desire that it should not be, as a vote 
thereon would be extremely inconvenient in many 
constituencies; on the other hand a few desire to take 
an initial vote upon the question. There was a good 
deal of “lobbying” in anticipation of a possible divi- 
sion on the Bill, and each side sent out its mani- 
festoes on the Bill. The petition of the Mining As- 
sociation of Great Britain was not a very powerful 
protest against the measure; on the contrary, it was 
extremely weak, Clause 10 being the best of the entire 
series of propositions, 7 that wherein it is 
stated that no law on the subject is needed, because 
the miners are perfectly able in every district, by 
means of their organisations, to make such roe 
ments with employers of labour as may be desirable 
in the interests of both parties combined. The ‘‘re- 
joinder” of the miners was mainly a reiteration of 
their previous case, but they also call in question some 
of the statements and statistics of the coalowners, as 
given in the latter’sreply. Many of the statistics and 
statements referred to are mere matters of fact which 
are capable of confirmation or refutation. Counter 
statements are not proofs, and to legislate upon mere 
assertion is likely to end in disaster. If the figures 
given in Mr. Fenwick’s return are not accurate they 
should be challenged in the House of Commons, as 
they are given on the authority of the mines’ inspec- 
tors. Atthe conclusion of their ‘‘case” the miners’ 
representatives state that they are determined to have 
the eight hours, either by Act of Parliament or by 
trades union effort. That they will succeed in obtain- 
ing it is certain if they are in earnest, and are united 
in their demands. 

The eight-hours’ question will form the chief topic at 
the forthcoming international conference of miners, but 
the representatives of the English miners’ unions are 
beginning to see that any large Continental strike 
will necessitate large remittances from this country, if 
it is to be even moderately successful. Moreover, the 
foreigners will try to beat their own employés by 
imports from Great Britain, as the Germans are now 
preparing to do in the event of a strike. The position 
will be this: English miners will have to contribute 
largely to the support of Continental miners on strike, 
and at the same time help to beat them by supplying 





the coal which is needed to keep the national indus- 
tries going. Already the hint is going round the 
mining districts that the German miners are to be 
fought with British coal. 





Further difficulties at Silksworth have been averted 
by the men assenting to the terms offered by the mine- 
owners. The council of the Durham Miners’ Asso- 
ciation decided on Friday last that the men should 
return to work, the deputies to pay up their arrears 
of contribution, but with full liberty to belong to 
either association as they please, without interference 
in the future. On the same day some twenty cases, 
involving intimidation, assaults, wilful damage, and 
even larceny, were to have been adjudicated upon at 
the Seaham Harbour Police Court, arising out of the 
Silksworth dispute ; all these charges were withdrawn 
by the prosecuting solicitor on the part of Lord 
Londonderry, who in his lordship’s name expressed 
the hope that the good feeling which had hitherto 
existed between the workmen and himself might con- 
tinue. The evictions are now abandoned, and the 
pits are beginning to assume their usual bustle and 
activity. The dispute has been long and bitter, but 
is now happily ended. 





The Grant Committee on Trade decided to include 
laundries within the scope of the Factory and Work- 
shops Act, in so far as sanitation is concerned. The 
same committee rejected the provision embodied by 
Sir Henry James in his Bill, with respect to improved 
and separate egress in case of fire. The amendment 
was only lost bya majority of one. The Government 
appear to have decided to oppose the raising of the 
school age from ten to twelve years of age. A proposal 
will be made in Committee to insert a clause raisin 
the age to twelve years, but giving time for its fina 
adoption. 

The proposed Royal Commission on Labour has re- 
quireda good deal of time to develop into a certainty, 
and to shape itself into the terms of reference. After 
many attempts to secure such a chairman as would 
carry weight on the question the Government have 
decided upon Lord Hartington, who has accepted the 
post. The personnel of the Commission has been much 
discussed, and hundreds of names appear to have been 
suggested to the Government. It is scarcely likely 
to give universal satisfaction, for the interests involved 
are too multifarious to beevenly balanced. After all 
its composition does not matter much; it will be judged 
by its work, of which the final report is often the 
least important. 





The conditions of labour on the Continent of Europe, 
in the United States, and in the Australian collieries, 
are not such as to inspire confidence at this moment. 
There is a kind of fitful unrest. In Australia there 
are signs of further troubles at no distant date, not- 
withstanding the severe struggle of some six months 
ago. In America the miners are causing some anxiety, 
and che same class of men are showing signs of turbu- 
lence in Germany and Hungary. The well-organised 
skilled trades are generally peaceful, but the less 
skilled and those unorganised, or only partially or- 
gers are giving vent to their pent-up discontent. 

en who sow not the seed can scarcely expect to reap 

he harvest, except a harvest of tares. 





AMERICAN WARSHIPS. 
Some Recent Warship Designs for the American Navy.* 
By Mr. J. H. Brres, Member of Council. 

Havine been asked by the Council of this Institution 
to give a paper this year, I found some difficulty in 
choosing a subject which would be sufficiently interesting 
to the members of this Institution, and with which I was 
myself sufficiently intimate to be able to contribute any- 
thing of value. Having occasion, at the beginning of this 
year, to visit the United States, I had the pleasure of 
making the acquaintance at Washington of Mr. Secre- 
tary Tracey, of the American Navy, and the principal 
members of the Bureaus of Construction and Engi- 
ot f L 

Mr. Tracey very kindly gave me the fullest informa- 
tion of what the Navy Department has done, is doing, 
and is contemplating doing, and I was very much sur- 
prised to find the designing and building of vessels for 
the Navy in such a well-organised condition. 

It then occurred to me that there might be many others 
who would be equally as surprised as I had been, and 
would be equally wall chenele to know what was being 
done by the Americans in war ee 

I told Mr. Tracey that I had been asked by the Council 
tqread a paper this year, and I should like to give themem- 
bers of this Institution some of the facts which he had 
been kind enough to give me. He readily consented, 
stipulating only one condition, that he courted the fullest 
criticism, and whatever I said about the designs should 
not be confined to commendations. 

No doubt the members of this Institution are in a 
general way familiar with the changes that have been 
made during the last few years in the constitution of the 





. Paper read before the Institution of Naval Architects, 





American Navy, but I may be pardoned for calling the 
facts to their mind ina short summary. The keel of the 
first modern American warship was laid in 1883. The 
vessels then commenced were the Chicago, Boston, 
Atlanta, and Dolphin. 

The Chicago is a vessel 315 ft. by 48 ft. by 19 ft. draught, 
with a displacement of 4500 tons, and with machinery of 
5000 indicated horse-power, and a speed of 154 knots. 
She is shown in Figs. 1 and 2, page 366. 

The Chicago’s coal supply is 940 tons, and she carries 
four 8-in., eight 6-in., two 5-in., and twelve small rapid- 
firing guns. The 8-in. guns are central-pivotted, carried 
on four sponsons on the upper deck, two forward and two 
aft. Shelter decks or screens are formed over each pair 
of guns, and they serve as bridges. The 6-in. and oo 
— are all worked on the main deck, the 5-in. being aft. 

hey are all mounted on the old-fashioned slides. It 
may be interesting to compare this vessel with the Are- 
thusa, of a or ee same size, built about the 
same time for our own Navy. 

The Atlanta and Boston are sister vessels, of a smaller 
type of dimensions—270 ft. by 42 ft. by 17 ft. draught, 
with a displacement of 3189 tons, indicated horse-power 
about 3500, and a speed of 154 knots. An outline of 
these vessels is shown in Figs. 3 and 4. 

The Atlanta and Boston’s coal supply is 400 tons, and 
they have each two 8-in., six 6-in., and twelve small 
rapid-firing guns. The 8-in. guns are mounted one for- 
ward and one aft, firing round the bow and stern, thus 
making the freeboard at \the extremities Ng d low. The 
6-in. guns are carried on the same deck, but under a 
shelter deck. 

The Dolphin is a vessel 240 ft. by 32 ft. by 14} ft. 
draught, with a displacement of 1485 tons, and 2240 indi- 
cated horse-power, and a speed of !154 knots. She is a 
despatch vessel, with a small armament. 

The Arethusa is 4300 tons displacement, carries ten 
6-in, and eighteen small ra id-firing guns. Her hull pro- 
tection is similar to the Chicago’s, and her coal supply 
is about the same, but her speed is about a knot po a 
half more. 

It was not till 1887 that any more warships were laid 
down in America, when the Newark, Charleston, Balti- 
more, Philadelphia, San Francisco, Yorktown, Concord, 
and Bennington were commenced. 

All these vessels have now been tried, and Table A 
on the next page shows the principal characteristics of 
these vessels, so that a comparison can be made with 
more recently constructed vessels of our own and other 
European navies. 

It will be seen that the progress made in America is 

at, if we measure it by the difference between the 
hicago and the Baltimore. These vessels are of practi- 
cally the same displacement, though the Baltimore has a 
smaller main battery, having only ten guns, against 
fourteen of the Chicago’s, but her speed is more than 
3 knots greater than the Chicago’s, and she has a prc- 
“o eck 24 in, thick on the flat and 4in. on the 
slope. 
The Philadelphia, which is a sister ship to the Balti- 
more, attained a still higher speed ; and the San Fran- 
cisco, which is alittle over 4000 tons displacement, attained 


a — of over 20 knots. 
he Newark, a sister ship to the San Francisco, has 
attained a speed of 20.4 knots. 

These trials are made at load draught, under forced 
draught, and the speed is a mean of four hours’ run, two 
with and two against the tides, the speed of the tide being 
carefully measured at several points on the route by boats 
stationed for that purpose. 

We have no vessel in the British Navy which can be 
closely compared with these, as during the period between 
1883 and 1887 the cruisers built in this country were 
either belted, and therefore larger and more costly for the 
same fighting power, or if of the same type, smaller and 
slower. Figs. 5,6, and7, page367, are views of the Baltimore, 
while Figs. 8 and 9 give for the Philadelphia the profile, 
poop, bridge, and forecastle, upper and protective deck 
plans. The four 8-in. guns in the Baltimore are carried 
two on the forecastle and two on the poop, on sponsons, 
and the 6-in. guns are carried on sponsons on the upper 
deck. In the Philadelphia, however, all the guns are 
6-in., four of them being carried on the poop and fore- 
castle, and eight on the upper deck in the waist of the 
ship. Four of these latter are covered by wide platforms, 
which afford shelter to the men at the guns and form 
bridges. The Newark and San Francisco are slightly 
smaller than the Philadelphia, but they have the same 
armament. The Charlestown (see Fig. 10, page 379) 
is 3 ft. less beam and 1 ft. more draught than the ass. 
The Baltimore, Philadelphia, and Charleston are from 
designs supplied by Mr. White, but the Newark and San 
Francisco are American designs. The Navy Estimates of 
this year, recently published, give some particulars of eight 
vessels of 4360 tons displacement about to be built, having 
forced draught speeds of 194 knots, and a coal supply of 
400 tons, with an armament of two 6-in., eight 4.7-in., and 
nine small guns. These vessels are 320 ft. by 49 ft. 6 in., 
and seem to be very similar in dimensions and speed to 
the American ships. 

The Baltimore has, since her trials, been on a long 
cruise, and has shown herself to be a pe sea vessel, She 
steamed from New York to Stockholm at a speed of 
about 11 knots without stopping to coal, and I was 
assured by her captain that she could have steamed 1500 
knots further at the same speed with the coal that she 
actually carried. She steamed from Copenhagen to 
Lisbon in 5 days 3 hours, the distance being 2100 knots, 
the last two days being done at reduced speed in order 
to save coal. is gives a mean speed of over 17 knots. 
The ventilation of this vessel is reported as excellent, and 
judging from the number of ventilating cowls on her it 
should be, but these cowls add very considerably to her 
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TABLE A. 
| a ° is. a | & FS ‘ | } e 
: | ¢ g . |Sda.| ¢ a < ah ae 3 
vl&la lela ela gl elalal? 
—— 3 $ ae 3 3 2 “a 8 : = 25 & 2 
8 | gs | se a4 ls8uei 9 | § | 2 | ee] 2] & 
lg no os c: aa pss] § | s zm | es < a 
| 3 : = = aad ae.) ae. ~ a Te $ 3 
Length between perpendi-| | | 
culars ee --  ft.! 300 0 | 300 0/300 0 | 310 0 |310 0 234 (346 0 | 339 6 | 300 0 307 0} 300 0 300 
Breadth = oe »| 40 2}; 49 2) 46 0) 48 48 6 36 | 43 6 | 460; 40, 50 6) 48 °0 338 
Draught, mean »| 18 9] 18 9| 19 7 19 6/19 2} 14 19 6 | es 18 6) 1811 17 6 15 
Displacement ee --| 4083 4083 4040 4392 4324 1700 4160 | 4300 3650 | 4780 3490 2500 
Indicated horse - power, | 
maximum oe ee --| 10,500 | 10,400 6666 | 10,064 8815 3600 | 7235 | 11,500 9000 | 13,000 
Speed, maximum .. --| 20.4 20.17 18.2 20.1 19.68 16.65 19 | 18 18.7 | 20.7 20 22.3 
Coal on designed draught| 325 825 680 mi 400 | 2007)} .. | .. 350 | 500 400 200 
Endurance at 10 knots 5000 5000 Sy * a * ge | 6400 8000 4500 
Coal capacity oe --| 800 800 800 850 850 400 900 850 | 1200 af! 600 
Protective deck slopes in. 3 3 a 4 4 ae es = 3 | 4} 2 3 
3ft. 9in.| ) 
Protective deck flats 2 2 2) 2h ee { ‘— P Se 2 | 3 1 1 
ac’ 
Armament .. -| 12 6-in. | 12 6-in. | 2 8-in. | 2 8-in. | 126-in. | 66-in. |4 6.3in. 8 5.9-in |210,2-in, 4 9.4-in.| 2 6-in. | 6 6-in. 
B.L. B.L. B; > B.L. 3S pe F B.L. B. col BL. | BL. B.L. Q.F. 
6-in. | 6 6-in. | 2 6-pdr. |2 6-pdr. |65.5in. 4sm 6 5.9-in. 6 4.7-in.| 6 4.7-in.| 6 4.7-in. 
46-pdr.)46-pdr.| Br | BLL. BL. | BL. | BL. | QF. | QF. 
12 small 12 small 4 6-pdr.| 4 6-pdr./12 small) 7 small } «+ {16 small 16 small 13 small 106-pdr. 
- A {12 smallj12 small} .. fe a int marie, Gage pe small 
\ } | | | 
TABLE B. 
No. 2 
Armoured No. 6. Nos. 7 and 8. | Nos. 9,10, | No.12. | Coast Line | Harbour T 
wee Cruiser | Protected Protected and 11. Protected | Battleships,} Defence o sg 1 
“New Cruiser. Cruisers. Cruisers. | Cruisers. | 1, 2, and 3. m. eee ee 
York.” 
Length on water line ft. 880 6 840 0 300 257 0 412 348 0 243 0 260 0 
Breadtb ee ” 64 10 53 0 42 37 :«~0 58 69 3 43 5 27 0 
Mean draught + 23 3 21 6 18 14 6 24 24 0 15 0 8 4 
Displacement .. 8150 5500 3983 2000 7475 10,200 2050 750 
Maximum indicated . 
horse-power . re 16,500 13,500 10,000 5400 21,000 9000 4800 6000 
Speed ee na 20 20 19 17 21 15 17 23 
| 6 8-in, B,L.| 4 8-in, B.L.| 1 6-in. B.L. | 2 6-in. B.L.| 4 6-in. B.L.|4 13-in. B.L. 
( 124 ” ” 5 ” ” ” 12 ” 8 8 ” oo 
Armament 4 | 4 » »» | No arma- 
| 16 small 24 small 16 small 10 small 28 small 24 small ment, 
| guns guns guns guns guns guns 
Torpedo tubes se 6 6 ee ee 6 6 
Cost of hull and ma- 
chinery in dollars 2,985,000 | 1,796,000 1,100,000 612,500 2,725,000 8,020,000 ne 
| 4sets 2 sets 2 sets 2 sets 3 sets 2 sets 2 sets 2 sets 
‘ | 32, 46,70 | 42, 59, 92 |36, 58, 57, &57| 264, 39,63 | 42, 59,92 | 34}, 48,75 | 25, 36, 56 |233, 34}, 38, 88 
in ii 42 33 26 42 2 36 18 
Revolutions oe 129 129 oe xe 129 128 “i 333 
Piston speed... | 903 903 ee ee 903 896 es 999 
Heating surface sq. ft.) 31,190 28,300 16,180 11,620 43,272 17,460 10,797 Coil tubular 
Grate ” | 990 824 533 352 1285 652 288 boilers 
Working pressure Ib.} 160 160 160 160 160 160 ‘e 
Coal at designed water- 
line 7 -. tons) 750 ee 750 400 
Coal capacity .. a 1500 1300 < 2000 1800 
Endurance at 10 knots | 
with full coal supply..| 13,500 13,000 oa | 26,240 16,000 





























visibility, and make her a much better target for an 
enemy than she would be without them. 

I carefully inspected the Newark, which is now practi- 
cally completed, at the yard of Messrs. Cramp, Philadel- 
phia, and was afforded every o} ie of forming an 
opinion of the workmanship an etails of American war- 
ship construction, and feel sure that in these respects they 
are quite equal to our best practice, if they are all as good 
as Messrs. Cramp’s. 

The American ship designers and builders have shown 
that they are capable of producing vessels quite equal to 
their promises, and at least equal to the best European 
practice. This is an important thing to bear in mind 
in considering the recent designs upon which ships are 
now being built for the American Navy. 

It was not until the end of 1889 that any considerable 
further additions were arranged for, but there are now 
under construction seven cruisers and seven armoured 
Ro Yo principal particulars of these are given in 

able B. 


Texas, Maine, Monterey, New York, coast-line battle- 
ships Indiana, Massachusetts, and Oregon, cruisers Nos. 
6, 7, 8, 9, 10, 11, 12, and a harbour defence ram. 

The Texas is called a “‘battle-ship.” Figs. 11 and 12 (page 
379) show the profile and upper deck of this ship. She has 
two turrets, each carrying a 12-in. gun, protected by 12 in. 
of armour. Theturrets are placed en échelon, the bases 
being protected by a redoubt of 12-in. armour permes 
round both turrets, and extending to the main deck. She 
has a partial belt 64 ft. wide extending about two-fifths 
along the side of the ship, the remainder of the length 
being protected by a deck 2 in. thick on the flat, and 
3 in. on the slope. In addition to her 12-in. guns, she has 
six 6-in., and twenty-two small rapid-firing guns. Two 
of the 6-in. guns are worked on the upper deck, and four 
others on the main deck. Her machinery is 8600 indi- 
cated horse-power, and speed expected 17 knots. 

The Maine is called an ‘armoured cruiser.” She 
has two turrets, each with two 10-in. guns, each pro- 
tected by 12-in. armour, the bases of the turrets being 
protected by separate redoubts of 12-in. armour. Her 
side is protected by 12-in. armour belt, extending nearly 
half the length of the ship, the ends being protected in a 
similar manner to the Texas (see views on page 51 ante). 

In addition to the 10-in. guns in the turrets, she has six 
6-in. and twenty-two small rapid-firing guns. Two of the 
6-in. are under the forecastle, and fire right ahead. Two 
are under the poop, and fire right astern, The remaining 


guns. Her engines are 9000 indicated horse-power, and 
the speed expected 17 knots. 

This vessel is in many respects like the Braziliah 
armour-clads Riachuelo and Aquidaban, but with a 

eater 8 » more powerful armament and protection. 

he radius of action of both the Maine and Texas at 
10 knots is 7000 knots. 

(To be continued.) 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on March 
6, Professor W. E. Ayrton, F.R.S., President, in the 
chair, Mr. H. A. Miers, M.A., and Mr. W. Lucas, 5 
were elected members of the Society. 

Mr. James Swinburne read a ‘* Note on Electrostatic 
Wattmeters.” After referring to the history of the electro- 
meter method of measuring power developed by alter- 
nating currents, the author pointed out that the necessity 
for taking two readings from which to determine the 
watts might be obviated by having the quadrants sepa- 
rate instead of peabomes te f in pairs as in the ordinary 
method. Non-inductive resistances are connected to 
the transformer, motor, or other apparatus in which the 
power is to be measured, so as to be in series with the 
apparatus, and on opposite sides of it, and the four ends 
of these two resistances are connected with the four 

uadrants. Under these circumstances the deflection of 
the needle is a measure of the watts. To increase the 
maximum deflection obtainable so as to make an instru- 
ment capable of being read by a pointer, the needle is 
made in two halves and fixed one below the other on the 
same stem, and instead of quadrants, semicircular boxes 
are employed. In this way a range of about 130 deg. is 
obtainable. 

Professor Perry inquired as to what kind of law the 
instrument had, and Mr. Blakesley asked whether it was 
convenient to use. 

Mr. E. W. Smith pointed out that there was no 
necessity to take two observations in the ordinary electro- 
meter method, for by using a false zero, one deflection 

ve the watts. Further, the use of the false zero ren- 

ered it unnecessary to employ any other voltmeter when 
experimenting at constant pressure. 
he President said the historical part of the paper was 
not quite correct, and recalled attention to the fact that 
when high pressures were used, a single reading obtained 
with the ordinary method of connecting up gave the 





two are in the centre house, above the level of the other 


power. For ordinary low voltages, however, the false 





zero method described by Mr. Smith was very con- 
venient. 

Mr. Swinburne, in reply to Mr. Smith, said the obser- 
vation of the false zero really meant another erway As 
to the law of his wattmeter referred to by Professor Perry 
and the President, he said he never calculated a law but 
calibrated the instruments direct] 

Professor 8. P. Thompson, D. 
and a paper on 

** Interference with Alternating Currents,” by Professor 
W. E. Ayrton, F.R.S., and Dr. Sumpner, was read b: 
the latter. The paper relates to the phenomena whic 
occur when alternating electric pressures are impressed on 
circuits made up of various combinations of resistances, 
condensers, arcs, and inductive coils; to the charac- 
teristics of alternators ; to the properties of transformers ; 
and to the peculiarities exhibited by the Ferranti 
mains. 

In one of the experiments an inductive coil and a con- 
denser were connected in series and a pressure of 25 volts, 
as measured by a Cardew voltmeter, impressed on its 
terminals ; the pressures on the two parts, measured in 
the same way, were 110 and 104 volts respectively, thus 
showing that each of the two parts was much greater than 
the whole. On joining a condenser and an inductive coil 
in parallel, an ammeter in the main circuit indicated 
5.5 amptres, whilst those in the branches showed 
6.4 amperes passing through the condenser and 10 amptres 
through the coil. Other experiments of a similar nature 
were decided, and it was pointed out that the ratio of the 
sum of the two parts to the measured total may be large, 
being about 8 in the case first mentioned. Theoretically 
this ratio might be anything, depending as it does on the 
phases of the pressures in the two parts, and these phases 
are determined by the ratio of the impedance of the coil 
to its resistance ; practically, however, it was not eas 
to get a coil of large self-induction and very small 
resistance. 

Alternate current arcs and condensers give results of 
the same general character as those above described ; as 
also do arcs and inductive coils, such as the regulating 
coils of lamps ; this may cause considerable error in esti- 
mating the power supplied to such lamps. The magni- 
tude of the error was found to depend tly on the 
quality of the carbons and the character of the arc. With 
bad carbons and a hissing arc the error was very great, 
but with good cored carbons burning steadily, it was not 
ber, | serious, P - : P 

Combinations of inductive and non-inductive coils ex- 
hibit marked peculiarities, particularly if the inductive 
one be a transformer coil. This last arrangement gave 
distinct evidence of interference, or difference of phase, 
when the secondary of the transformer was open, but 
when closed and with a moderate load, the difference of 
phase disappeared, thus —s that under these cir- 
cumstances the primary coil had no appreciable self-in- 
duction. 

On the subject of alternator characteristics, a graphical 
method of drawing the electromotive force curve from 
the terminal curve was described, and the dependence of 
the terminal curves on the character of the external cir- 
cuit pointed out. Keeping the speed, exciting current, and 
armature current constant, the pressure between the ter- 
minals was shown to be dependent on whether the external 
circuit consisted of condensers, resistances, or inductive 
coils, the pressure being greatest in the former case and 
least in the latter. The true electromotive force of the 
dynamo, however, was the same in all the cases, but it 
became less as the armature current increased. From 
these results the authors conclude that the drop in electro- 
motive force with large currents is due to reaction on the 
field, but that the change of terminal pressure cannot be 
all attributed to this cause. 

Transformers, it was shown, are powerful controllers of 
phase, for the primary and socondary currents are nearly 
always circulating in opposite senses ; the phase angle for 
alto 1 Mordey transformer experimented on varying from 
170 deg. at no load to 180 deg. at full load. The relation 
between the strengths of the primary and secondary cur- 
rents Ap and A; was found to be a linear one of the form 


P Ap=at+BAs 
Ps start B As, 


Xe, now took the chair, 


where P and S are the numbers of turns in the primary 
and secondary respectively, and @ and 8 constants; a re- 
presenting the exciting current and 8 being nearly unity. 

he phase angle ¢ between the currents was given by the 
equation 


— cos ¢ =1tP a, +ap 
BAs +a 

The results of numerous experiments on a transformer 
of the Mordey type, in which coils having different 
numbers of turns were put in parallel with each other, 
were given. In some cases resistances were put in cir- 
cuit with the coils, and in others one or more of these 
resistances were cut out. Remarkable interference effects 
were thus produced, for in some combinations the volts or 
currents were additive, whilst in others they were nearly 
differential. In connection with the Ferranti effect 
experiments had been le by putting a condenser on 
the terminals of the secondary of a transformer and 
noting the resulting increases in pressure, both in the 
primary and secondary circuits. The results obtained 
with a given condenser and approximately constant 
secondary pressure show, 

1. That whether the transformation be up or down 
the percentage rise in the secondary is greater than that 
in the primary. 

2. That these percentage rises diminish as the secon- 
dary current increases, 

3. That they increase with the ratio of transformation. 
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4, That the rise in the secondary may be considerable 
without that in the primary being appreciable. _ 

5. That the rise in the secondary still persists even 
when large currents are flowing. 

These facts lead the authors to believe that the ‘‘ Fer- 
ranti effect ” is due to some kind of interaction between 
the cable condenser and the self-induction of the trans- 
former, and that is not wholly due to armature 1eactions 
in the dynamo, ; : 

In the discussion on the paper, Mr. Swinburne said the 
character of the ‘‘ Ferranti effect” had been wrongly 
stated, for he understood Professor Ayrton to say that 
the pressure between the Ferranti mains was greater at 
the London end than at Deptford. This, he contended, 
was impossible. He also said the effects now descri 
of putting a condenser on the secondary of a transformer 
aa noticing the rise in both primary and secondary volts, 
were due to the waste field of the transformer. In large 
transformers such as those at Deptford the magnetic 
leakage was proportionately much less, and no such effects 
wall ve noticeable with them. Referring to the rela- 
tion between the primary and secondary currents in 
transformers, he said it was convenient to look at the 
primary from two points of view, and consider one part 
of it as producing the magnetisation, and the other as 
neutralising the effect of the secondary current. 

Mr. Mordey described an experiment on armature 
reactions in alternators in which one of the armature 
coils of a 50 horse-power machine was isolated from the 
rest and connected directly toa Cardew voltmeter. On 
varying the load from 0 to the full output (20 amperes), 
the voltmeter on the isolated coil was quite stationary, 
thus showing that no appreciable armature reaction oc- 


curred. 

Mr. E. W. Smith remarked that the formula connecting 
the primary and secondary current holds true over a 
very wide range, for he had experimented on a Kapp 
transformer, which gave (a) constant and (8)=1 for fre- 
quencies varying from 20 to 200. : 

Mr. Blakesley gave the following formula as applying 
to transformer currents generally. 


Ap\? : qr) 
(=) =a (b+ kh) + v J 


‘where r.=resistance of secondary, v is proportional to the 


frequency, m and n the primary and secondary turns, and 
k and q are constants depending on the disposition of the 
iron. This formula he found to very nearly represent 
Ferranti’s results, and he hoped others would test its ap- 

licability to various types of transformers. He believed 
Rimself to be the first who carried out an interference 
experiment, when he put a condenser in parallel with 
an inductive coil six years ago. He mentioned the 
matter now because that arrangement had been put for- 
ward by Mr. Glazebrook in explanation of the ‘ Fer- 
ranti effect.” Mr. Glazebrook, however, had made an 
error in stating that under certain conditions one of 
the currents may become infinite. _ 

Dr. Thompson thought the word interference had been 
used in a somewhat different sense to its ordinary usage 
in optics, and asked for an authoritative definition of its 
meaning in the paper under discussion. The experiments 
on the alternating are he considered very remark- 
able, as well as those on the dynamo which give various 
terminal pressures when its electromotive force and 
current were the same, but the external circuit of different 
character. 

Professor Ayrton pointed out that the measurements 
on the rise of volts, by putting on condensers mentioned 
in the paper, were not strictly analogous to those made 
by Mr. Ferranti, for his were made by pilot transformers 
one placed between the primary terminals of the Deptford 
transformer and the other on the secondary of the London 
transformer, whereas in the cases now brought forward, 
the volts measured were those at the primary and secon- 
dary of the same transformer, On the subject of arc 
lamps, he said that Messrs. Kolkhorst, Thornton, and 
Weekes, who made the experiments, found that i lag 
only occurred when the carbons were bad and the arc 
hissing. If the apparent and the true power spent in 
such an arc were measured, a at difference existed 
between them. Dr. Hopkinson, he said, had shown that 
this might be expected, if the arc had a constant back 
electromotive force which changed sign with the direction 
of the current. 

A paper on “ The Theory of Dissociation into Ions and 
tts Consequences,” by Professor S. U. ieee F.R.S., 
and another on ‘‘ Some Points in Electrolysis,” by Mr. J. 
Swinburne, were postponed. . k 

Addendum to report of Physical Society meeting on 
February 27, 1891: ; ; 

The transformer on which the tests described in Pro- 
fessor Ayrton and Mr. Taylor’s pene were made, was of 
the Mordey type, — mn kindly lent by the Brush 
Electrical Engineering Corporation, 





BOILER EXPLOSION AT CHEAM. 

A “FORMAL investigation” under the Boiler Explosions 
Act, 1882, was held at the Rectory, Cheam, Surrey, on 
Tuesday, March 10th, with reference to a boiler explosion 
which occurred on February 12 at Church Farm, Cheam, 
in the occupation of Mr. F. Hale. The Commissioners 
were Mr. Howard Smith, barrister residing), and Mr. 
M. McIntyre, consulting engineer. Mr, K. E. K. Gough 
conducted the proceedings on behalf of the Board of 
Trade. 

From the evidence of the various witnesses who were 
called before the Commissioners it appeared that the 
boiler was of the vertical internally-fired class, measurin 
about 4ft. in height by 2 ft. 7in. in diameter, an 
having a small engineattached to it on oneside. In 1864 
it was in use at Ivy House, Malden, for driving a small 


lathe. It had then been there two years, but the date of 
make and the name of the maker were unknown, and it 
was evidently of considerable age. In 1864 the Rev. Mr. 
Vernon purchased Ivy House, and shortly after gave the 
boiler to his son-in-law, a Mr. Travers, who was then 
tenant of Church Farm, by whom it was worked till 1874 
at_a pressure of about 32 lb. on the square inch. In 
1874 a Mr. Dover took the farm, and continued to use the 
boiler till 1884, when he died, and his effects were sold by 
auction. The boiler, engine, a chaff-cutting machine, 
and other farm implements, were valued at 50/., but 
were knocked down to Dr. Vipen for 321. mayer yy en A 
Mr. Hale, who then became the occupier of Churc 
Farm, gave the purchaser 5/. for his bargain, paying the 
321. to the auctioneer and 5/. to Dr. Vipen. r. Hale 
laced the boiler ‘‘in charge of his head cowman,” John 
adbrook, who, having had no experience with an engine, 
had a lesson from an engine-driver engaged on the 
Brighton and South Coast Railway. This engine-driver 
told him to keep the water at half-glass, and to work at a 
pressure of from 35 lb. to 401b., while he also showed him 
ow to manage the various fittings. Having left the 
boiler in charge of his cowman, Mr. Hale did not trouble 
himself any further about it. It was never examined 
nor were any repairs made until March, 1889, when John 
Marriott, a working engineer from North Cheam, was 
called in to attend to the engine, as it would not run, 
though Ladbrook had, as he said, got the steam up to 
60 lb. Marriott found that some parts of the engine 
were worn out, and did the necessary repairs; at the 
same time ‘‘he put his hand inside the firebox of the boiler 
and tapped all round as far as he could reach.” He got 
the pressure up to 601b. before working the engine, but 
it afterwards ran well at 301b., and he therefore ad- 
justed the weight on the safety valve so as to blow off at 
tween 35 lb. and 40 1b. At this point Ladbrook said he 
worked the boiler ; but, although there were little puffs 
of steam escaping when 35 lb. was reached, 17 the valve 
did not blow off strongly until they had 60 Ib. 

On Thursday, February 12, the fire was lit at one o’clock, 
and the engine was started at a quarter past two, for chaff- 
cutting. Shortly before three it was stopped to allow of a 
strap being put on the pulper, the pressure by the gauge 
being then 35 lb., and it was while the strap was being 
put on that the boiler burst. Nearly the whole of one 
side of the firebox was blown bodily out, the boiler torn 
from its seat, shot upwards through the roof of the build- 
ing in which it was placed, and finally landed in the farm- 
yard at a distance of about 12 yards from its original posi- 
tion. Ladbrook and two other persons were near at the 
time, but fortunately escaped serious injury. 

Mr. George Brown, engineer-surveyor to the Board of 
Trade, had examined the exploded boiler and found that 
the plate in the firebox which failed, had been wasted by 
internal corrosion until its remaining thickness over a 
large area ranged from 3 in. to yz in., so that it was unable 
to withstand the ordinary working pressure. In fact, the 
condition of the plate was such that it was surprising the 
boiler hadstood solong. Replying to questions by the Com- 
missioners, Mr. Brown said that with his knowledge of 
the condition of the plate he would not like to have been 
near the boiler when working at more than 5 lb. or 6 lb. 
pressure. The evidence as to the point at which the 
safety valve was said to blow led him to believe that the 
steam gauge was incorrect, but as it had been damaged by 
the explosion be did not think that any test he could make 
would be a reliable indication of its condition before the 
explosion. 

At the close of the examination of witnesses, Mr. 
Gough asked the Commissioners to say if Mr. Hale had 
taken proper and sufficient measures to learn whether the 
boiler could be worked without danger to the lives of the 
persons in his 7 what was the cause of the explo- 
sion and whether blame attached to Mr. Hale? 

In giving judgment, Mr. Howard Smith reviewed at 
some length the evidence that had been given, and said 
the Commissioners were of opinion that the pressure 
gauge must have been entirely out of order, and that 
under the circumstances narrated it was not surprisin 
that the boiler should have burst. They had been told 
that there were other boilers in the neighbourhood 
worked under similar conditions, and which were not 
examined at all; at least so they understood from Mr. 
Hale, and from what they had heard in the course of their 
official investigations respecting other explosions they 
could quite believe that statement to be true. Mr. Hale 
had also told them that he did not know it was his duty 
to examine the boiler and ascertain at what pres- 
sure it should be worked, or further that it was his 
duty, if he intrusted the management of the boiler 
toa cowman, to employ a ey qualified person to 
inspect it from time to time, and see that it was in good 
working condition. The Commissioners were inclined to 
eve credence to Mr. Hale, and thought he did not know 

is duties. But then they were obliged to point out that 
he ought to have known, and it showed grievous igno- 
rance on his part not to have known. It was his duty, as 
the owner of appliances which, if not properly used and 
properly attended to, must necessarily become a source 
of very ps danger, not ed to his own employés, but 
also to the public at large, if he did not know how to 
manage a boiler to have employed a competent person to 
have done it for him. There had fortunately been no loss 
of life, and on that point Mr. Hale was to be congratu- 
lated, for had any one been killed, the case would have 
aad rather hardly against him. Mr. Smith added that 

ehad previously pointed out that it was the duty of 
steam users, it did not matter whether they used a small 
boiler for agricultural purposes, or whether they used 
boilers in large factories, to see that their boilers were 
kept in proper working condition, and if this were done 
experts would tell them the boilers could not explode. 





The Commissioners, therefore, came tothe conclusion that 


Mr. Hale was to blame for the explosion, and for three 
reasons: Firstly, for not examining the boiler when he 
bought it; secondly, for not having it examined from 
time to time while he had it; and thirdly, for not ascer- 
taining the pressure at which it should be worked. — 

On this judgment, Mr. Gough asked the Commissioners 
to order Mr. Hale to pay a portion of the costs of the 
investigation. ; 

Mr. Fale said the explosion had already cost him a 
great deal, as he had had to repair the building. 

Mr. Howard Smith said he thought they ought tomake 
the same order as to costs that they had made in the case 
of other explosions from boilers used for agricultural pur- 
poses. As Mr. Hale had convinced the Commissioners 
that he had erred more from en than negligence, 
the order they would make was that he should pay a small 
portion of the costs of the inquiry, viz., 15. They could 
not make a lighter order than that. ‘ 

his explosion is another illustration of the danger 
which may attend the use of these small vertical boilers, 
so many of which have exploded and been the subject of 
official investigation since the passing of the Boiler Ex- 
plosions Act. Being small they are very often regarded 
too lightly, are left in unqualified hands, and in conse- 
quence remain uninspected and neglected. A large 
number of boilers of this class are in daily use at small 
manufactories, printing offices, butchers’ shops, farms, 
&c., while they are fr gg | employed in the erection 
of new buildings in panic thoroughfares and placed in 
such a position that if an explosion occurred the results 
would be most serious. The “grievous ignorance” to 
which the Commissioners refer as having been displayed 
at Cheam, is simply an illustration of an every-day practice 
with many boiler owners in various parts of the country. 
This shows how important it is that all boilers should be 
subjected to an annual thorough inspection by some com- 
tent authority as proposed in Sir William Houldsworth’s 
Boiler Inspection and Registration Bill, the textof which 
we recently gave. 








CONVERSION OF A STEAMER.—The Baron Osy, formerly 
well known in the passenger trade between London and the 
Continent, has undergone a very considerable alteration, 
and has been converted to a twin-screw steamer. She is 
now named the Nebula, belongs to Messrs. Hill, Gomes, 
and Co., Manchester, and has gone to Brazil. The poop 
of the old steamer, with its handsome accommodation for 
forty first-class passengers, remains the same, with a few 
alterations. The entrance is now effected through a deck- 
house above, and is utilised also as asmoking-room. The 
forecastle has been completely altered, the deck being 
raised several inches ; while between forecastle and pod 
a complete flush deck has been carried, the sides of the 
steamer being run up to close this deck in, and to obtain 
from Lloyd’s the awning-deck class. The new deck is of 
teak, the old poop-deck being sheathed with this material. 
The new engines are two sets, triple-expansion, with 
cylinders 13 in., 214 in., 344 in., by 24 in. stroke, and 
fitted with Morton’s valve gear. They are supplied with 
steam from a single boiler, 14 ft. diameter, and 11 ft. 2in. 
long, containing three furnaces. The raising of steam is 
assisted on Howden’s forced draught principle ; waste of 
steam being made up by Steward’s evaporator. The 

ropellers are special, being of Wrench’s patent form. 

e fine lines, high sides, and general appearance of 
the metamarphosed steamer, have been much admired. 
The hull work has been executed by Messrs. Blackwvod 
and Gordon, of Port-Glasgow; the engine work b 
Messrs. Kincaid and Co., Limited, of Greenock; all 
under the direct superintendence of Mr. Hugh McIntyre, 
acting for the owners. On her voyage round Port Clyde 
to Liverpool, with 1000 tons cargo and coal on board, the 
Nebula made a speed of 11 knots, everything working 
exceedingly satisfactorily. 





Coat-ConveYING Pirant at THE Lonpon Gas Licut 
AND Coke Company’s Works.—A new coal-conveying 
oo has recently been started at the Kensal Green 

orks of the London Gas Light and Coke Company. 
The coal is lifted from barges at the rate of 80 tons per 
hour, by two crane elevators with grab buckets and 
emptied on two self-cleaning screens, through which the 
siftings, which form 90 per cent. of the total, drop into 
shoots, while the lumpy pieces pass over the screens, 
through a shoot into coal breakers and thence mingle 
with the siftings. The whole of the coal is then carried 
in a tray conveyor under a roadway a distance of 35 ft. 
The trays are fixed to an endless chain winding round 
two pulleys 35 ft. distant from each other, and the coal 
on the trays having traversed the distance, is delivered 
into a detachable steel chain bucket elevator, which lifts 
it above the level of the settings to a patent dividing 
hopper. From this 30 tons per hour fall direct into a 
large conveyor which distributes the coal along a double 
setting of inclined retorts over 400 ft. long, containing 
about 500 retorts. e remaining 50 tons per hour is 
distributed from the dividing hopper into two conveyors 
which extend along each side of the retort house and dis- 
tribute the coal into 38 coal stores for night supply or 
reserve stock. e conveyors in this case are construc’ 
of channels along which the coal is pushed by scrapers 
fixed at the ends to endless chains winding at either end 
on wheels. At intervals on the channel there are trap- 
doors, so that the coal may drop into any of the stores. 
For the night service the coal is drawn from the coal 
stores into two a each 400 ft. long, fixed under- 
neath on arches, and these deliver it into elevators, which 
in turn supply the tilting a The work was car- 
ried out by the New Conveyor Com Limited, Lon- 


y: 
don, under the supervision of Mr. wh , and_to the 
approval of the resident engineer, Mr. McMinn. Messrs, 





echan, of Glasgow, supplied the ironwork. 
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LAUNCHES AND TRIAL TRIPS. 

Tue new steamer Julia, built for Sefiores Sobrinos de 
Herrera, of Havana, by Messrs. David J. Dunlop and 
Co., engineers and shipbuilders, Inch Works, Port- 
Glasgow, completed her official trials on Saturday, the 
7th inst., the builders’ trials for progressive speeds, &c., 
having taken place the day previous. The engines are of 
the builders’ own — and specification of triple-com- 
pound type, having cylinders 264 in., 42 in., and 65 in. in 
diameter, and 3 ft. 6 in. stroke. The horse-power de- 
veloped on the highest speed runs amoun to 2700. 
The speed attained on the mean of the various runs was 
15 knots. 





On Saturday, the 7th inst., the steel screw steamer 
Buckingham had her trial trip in the bay off Hartlepool. 
The vessel was built by Messrs. William Gray and Co., 
Limited, to the order of Mr. Christopher Furness, for 
Messrs. Raeburn and Verel, of Glasgow. Her dimen- 
sions are: Length over all, 324 ft.; breadth, 40 ft. 6 in. ; 
depth, 23 ft. 84 in. ; and her deadweight omer is about 


4350 tons. The engines have been supplied by the 
Central Marine Engine Works of William Gray and Co., 
Limited, and of 1300 indicated horse-power. ‘The speed 


of the ship was 12 knots per hour. 


On Saturday, the 7th inst., the steamer Auvergne went 
to sea for a trialtrip. This vessel, belonging to the 
Transports Maritimes of Marseilles, has had the old 
compound engines taken out and replaced by a set of tri- 
compound engines, by the North-Eastern Marine Engi- 
neering Company, Limited, Wallsend. The new machi- 
nery consists of a set of triple engines with cylinders 
211in., 33 in., 57 in., by 39 in. stroke, and two large 
double-ended boilers. The engines were guaranteed to 
develop 1250 horse-power, and this was easily attained on 
the trial trip. The speed of the ship on the measured 
mile was 12} knots, an increase of one knot on the pre- 
vious a and this was obtained on a consumption con- 
siderably less than previously. 





Messrs. Alexander Stephen and Sons, Linthouse, 
launched on the 9th inst. the Acanthus, a steel screw 
steamer of 3000 tons, built to the orderof Mr. John Bruce 
Murray, 65, Great Clyde-street, Glasgow. Her dimen- 
sions are: Length, 310 ft.; breadth, 42 ft.; depth, 254 ft. 
Triple-expansion engines, with cylinders of 23 in., 37 in., 
and 59 in. in diameter, and a stroke of 42 in., will be 
supplied by the builders. 





The London and Glasgow Engineering and Iron Ship- 
building Company, Limited, launched, on the 12th inst., 
from their yard at Govan, the Indefatigable, the first of 
the three second-class protected cruisers which they are 
at present building for the British Government. Her 
hull is sheathed with teak and covered with copper from 
the keel to about 3 ft. above the load water line, and the 
stern-post, stem, ram, rudder and propeller shaft tube 
brackets are, in consequence, of Rs ste lig The 
two propellers are of gun-metal. The vessel’s dimensions 
are: Length, 300 ft.; breadth (over wood sheathing), 
43 ft. 8in.; depth moulded, 22 ft. 9in. Her displacement 
is 3600 tons. The new vessel’s machinery will be suffi- 
cient to Le her at a speed of 20 knots an hour. Two 
sets of triple-expansion surface-condensing engines of 
about 9000 indicated horse-power have been ——- ied, the 
inverted cylinders of which are respectively 33} in., 
49 in., and 74 in. in diameter, and the stroke 39 in. The 
armament consists of two 6-in. breechloading central 
_ ns, six 4.7-in. quick-firing guns, eight 6-pounder 

otchkiss guns, one 9-pounder field gun, one 3-pounder 
Hotchkiss gun, four 45-in. five-barrelled Nordenfelt guns, 
and four torpedo tubes. 





Messrs. A. and J. Inglis, Glasgow, launched on the 
12th inst. the Dunera, a steel screw steamer of 5600 tons, 
which they have constructed to the order of the British 
India Associated Steamers, Limited. Her dimensions 
are: Length over all, 440 ft. ; breadth, 48 ft.; and depth, 
82 ft.—being the largest built by them for this omer. 
She will be fitted by the builders with engines to indicate 
5000 horse-power. 





The Duke of Argyll, 380 ft. by 38.8 ft. by 28.5 ft., and 
8115 gross tonnage, belonging to the Eastern Steamship 
Company, Limited, wk as been refitted with new 
engines and boilers by Messrs. James Howden and Co., 
had the trial of her new machinery in the Channel on 
Thursday, the 12th inst. 'The new engines have cylinders 
25 in., 421n., and 684 in. in diameter, by 48 in. stroke. 
Steam is supplied at 160 lb. pressure from two single- 
ended boilers, 15 ft. in diameter, each having three fur- 
naces 3 ft. 74 in. in diameter. The total heating surface 
is 4676 square feet, and grate surface 100 square feet. The 
boilers are worked on the makers’ well-known forced 
draught system. These boilers are intended to supply 
steam to the amount of 1800 to 2000 indicated horse-power 
for the main engines, and from 300 to 400 indicated horse- 

wer for refrigerating purposes. On trial the engines 
indicated with easy working of the boilers 2568 indicated 
horse-power, and in running the Cloch and Cumbrae 
Lights the steamer made a speed of 13.66 knots. Though 
the power of the new machinery is much greater than the 
old, owing to the design of engines and the use of the 
forced ae boilers, the space occupied is only 42 ft. 
of the length of the ship, instead of 74 ft. required for the 
engines and boilers removed. The power obtained from 
the boilers was 25.6 indicated horse-power per square foot 
of firegrate and one indicated horse-power from each 1.82 
square foot of heating surface. The engines have Joy’s 
patent valve gear. 
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CompiLteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the nin Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. Raper Lack, Esq. 

The date of the advertisement of the pt of a plet 

ification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

mar Epa may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


5142. E. Theisen, Sinzig-on-the-Rhine, Germany. 
Condensing Steam, [1lld. 17 Fi;s.] April 2, 1890.—Within 
acasing A are arranged two groups of tubes B, B!, which are 
arranged in squares, the corners being formed by boxes C, C! into 
the sides of which the ends of the tubes are fixed. The tubes of 
the groups B all communicate with the boxes C, while those of 
the group B! all communicate with the boxes Cl. The steam to 
be condensed is simultaneously introduced into both groups 
through the branched pipe D, which communicates with one of 
the boxes C and one of those C!, while the exhaust is connected 











by a branch pipe D! with the two opposite boxes C and C! of each 
group. A centrifugal blowing fan E, mounted on a vertical shaft 
F, draws in air at the underside. For insuring the proper cir- 
culation of the air, partition plates Al are provided between the 
upper and lower portion of the tubes. m the shaft F are 
fixed two disc-shaped receptacles G, G!, which are filled with 
water through pipes H, H!, and from which the water is thrown 
over the upper and lower sets of tubes, at the same time that 
nn are traversed by the currents of air. (Accepted February 18, 
1891). 


5453. W. and T. H. Aenep Birkenshaw, and J. 
Willoughby, Gomersall. Steam Boiler Furnaces, 
{lld. 5 Figs.] April 10, 1890.—The tube E passes along up the 
bottom flue of the boiler to the chimney shaft J, and part way up 
the same, terminating intrumpet mouth K, into which passes a 
nozzle L, which follows the course of the tube E, down the shaft 
J, and along the bottom flue. The pipe L then passes to the 
boiler at M, by which it is charged with steam which is highly 
superheated in its passage along the pipe. The tube E is provided 
with a cover P for cleaning purposes; it also has an opening R 








for the insertion of testing apparatus. Each pipe L is provided 
with a valve N, which, when turned on, allows the steam to 
forwards along the pipe to the mouth K in the tube E, which it 
enters inadry state and increases the draught and heat in the 
air tube E, and passes with the hot air to the door of the furnace, 
where it is delivered upon the burning fuel and mixes with the 
products of combustion. The tube E forms one hinge of the door 
which is provided with openings from the tube E. (Accepted 
February 18, 1891). 

5570. J. Riley and E. J. Duff, Glasgow. Furnaces 
of Water Tube Steam Boilers. (8d. 2 Figs.) April 12, 
1890.—The boiler comprises a number of inclined water tubes 3, 
fixed in end casings 4, 5 which are connected toan upper drum 6. 
The water enters the lower ends of the tubes 3 and passes from 
their upper ends into the drum 6. A grate is formed of small 
longitudinal water tubes 7, the ends of which are fixed in casings 
Sand 9. These casings are connected by pipes 10, 11 to the end 
casings 4, 5 of the tubes 3 so as to cause water to circulate through 
the grate tubes 7. The space under the grate tubes 7 is divided 
by a partition 12, into an outer space 13, from which air passes up 
between the tubes and through the fuel and an inner space 14, 
which is in direct communication with the flue. As 15 is 

rovided at the inner end of the furnace, so that a portion of the 
Fre gases can pass freely downwards either beyond the inner ends 





of the grate tubes 7 or between those tubes at and near their 
inner ends. Directly over the grate tubes 7, some of the lower 
main water tubes 3 of the boiler are for a part of their length 
ex to the action of the fire. A firebrick partition 16 is con- 
nected to a hanging bridge 17, at the inner end of the furnace. 


it. 
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The partition 16 and bridge 17 inclose a ene from which the 

fire gases proceed under the bridge 17, partly through the incan- 

So ae and partly through the space 15. (Accepted February 
5 b 


MACHINE TOOLS, SHAFTING, &c, 


3956. F. ¥. Wolseley and P, P. Craven, London. 
Universal Joint for Fexible Driving Shafts. (sd. 
9 Figs.) March 13, 1890.—The universal joint consists of a tube 
A having one part of a hollow sperical bearing formed in one end 
thereof, a ball B formed on the rod D and having a groove E 
formed therein in the same plane as the rod D, studs F secured 


ig.2. Fig.3. 
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in the tube A and taking into the groove E, and a plug C havin 
the other part of the hollow spherical bearing formed in it, an 
a, fixed to it the end of the next connecting-rod D. The 
studs F constitute the means by which the rotary motion of one 
part of the shaft is communicated to the next, whatever may be 
the angle. (Accepted February 18, 1891). 


5548. J. Brindle, Failsworth, Lancs., R. L. Reade 
and J. Taylor, Sale, Cheshire. Drilling Machine. 
(6d. 2 Figs.) April 12, 1890.—in bearings b, upon a circular frame 
a, a number of drills ¢ are arranged in radial positions at any 
angle required and at equal distances apart. The bearings } are 
so arranged that the drills can revolve therein, and are alsocapable 
of sliding to and from the centre of the frame. Upon each drillc 
a bevel pinion d is so mounted between two bearings 6 that the 
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pinion d can drive the drill c at the same time that the latter can 
slide endwise through the boss of the pinion d. These pinions d 
are all causedto revolve simultaneously by a crown-wheel e. At the 
outer ends of the drills is a circular plate f, capable of revolving 
and provided with inclined curved projections g, so formed that 
when this circular plate f is revolved by the handwheel the pro- 
jections g acting in the forks h will simultaneously force all the 
drills c gradually inwards. (Accepted February 18, 1891). 


. MINING AND METALLURGY. 

2057. A. J. Campion, Margate, Kent. Smel 
and Treating Tin Ores, &c. (8d. 1 .] February 7, 
1890.—The furnace body A is of firebrick, and the conical cap B of 
sheet iron is lined with fireclay and fits air-tight. The charging 
hopper C is provided with a horizontal sliding door G and a ver- 
tical closing door F. In charging the furnace the sliding door G 
is drawn back and the — charged with fuel and fluxes. The 
cover G is then closed and the door F raised, which allows the 











charge to drop into the furnace A, the arrangements being air- 
tight all the time. Conical holes D admit air into the body of the 
furnace A. E is the tapping hole at the bottom of the well of the 
furnace J. A steam pipe K leads into the connecting flue L, into 
which it discharges the blast of steam which pee into the flue 
chamber H, creating a partial vacuum in the flue L and the fur- 
nace A, which causes air to enter through the holes D for main- 
taining combustion. (Accepted February 18, 1891). 


2544. J. W. Chenhall, Totnes, Devon. Blast or 
Smelting Furnaces having Water Jackets. (Sd. 6 








386 


ENGINEERING. 





[Marcu 27, 1891. 








Figs.| February 17, 1890.—This invention consists in constructing 
that part of the furnace A, B, C, D, so that it can be removed 
and replaced. The sides A and B are water-jacketted and hung 
on a shaft provided with wheels which run on girders E and F. 
The sides C and D, which are also water-jacketted, are supported 
on sliding guide bars G. The upper portion of the furnace H1, H?. 
H3, H4 is water-jacketted and supported on girders E, F, The 
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lower part of the furnace is supported on wheels. K is the feed 
hopper into which the charge is introduced. The blast pipe L 
has a number of pipes leading to the tuyeres M. The feed pipe O 
delivers the water into the upper jackets H!, H?, H3, H4, having 
an overflow pipe at the top, from which water flows into a 
tank. From this tank the water runs into the lower jackets 
A, B,C, D. The overflow from these jackets is at the top. The 
water flows away by aspout 8. (Accepted February 18, 1891). 


RAILWAY APPLIANCES. 


5585. C.C. Longridge, Conway, Carnarvon. Rail- 
way Axile-Boxes. (8d. 11 Figs.) April 12, 1890.—A is the 
axle journal, B the brass bearing, and C an intermediate thrust 
rod passing through an aperture in the top of the box and by 
which the downward pressure of the carrying spring is trans- 
mitted directly to the bearing B. D is an internal stuffing-box 
gland by which the packing is pressed tight around the shoulder 








of the axle, d, d being oil grooves in the gland. The gland is kept 
tight by equidistant thrust springs E regulated by screw plugs ¢ 
in the front of the box. The front of the box is formed with an 
internal semicircular flange F, adapted to rest on the end of the 
journal and support the box at the front. The independent self- 
adjustment of the spring seat for wear of the brass is permitted 
by slotting the sides of the box or by recessing the spring seat 
over the sides. (Accepted February 18, 1891). 


MISCELLANEOUS. 

3385. P. A. Tafel, Augsburg, Germany. Separating 
Magnetic Impurities from Gra’ &c. (8d. 3 Figs. 
March 8, 1890.— Magnets are arranged within a rotating drum, 
so as to have their free poles within the upper face of the drum in 
the form of rings. The rotating drum is actuated from the 
driving pulley on a shaft, through bevel gearing situated 
within a corresponding circular aperture of the bottom of an 
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inclined channel, so that the face of the drum, the actual poles 
of the magnets, and the bottom, form a continuous inclined 
_ Each side wall of the channel is provided with ports 
or the passage of the magnetic impurities attracted by the 
magnets. In consequence of the rotation of the latter the mag- 
netic impurities are conducted away fro n the channel and scraped 
off the magnets by the solid outer face of the corresponding side 
walls of thechannel. (Accepted February 18, 1891). 


2242. F. Hiawaty and E. Friedmann, Vienna. Pre- 
portas Benzol, &c., from Petroleum. (8d. 2 Figs.) 

‘ebruary 11, 1890.—According to this invention hydrocarbon is 
put intoa boiler b communicating above with a closed retort c 
provided with pressure gauge cl and communicating with a 
system of pipes d, d! and acondenser f. The boiler } is heated 
by a furnace a, a pressure of } to 1 atmosphere above the ordinary 
pen ey (oa pressure being maintained. The vapours produced 
are led through the pipe system d in which the less volatile pro- 
ducts gradually condense and afterwards flow through red-hot 
pipes dl, while the more volatile products are carried directly to 
the main condenser f. By passing through the red-hot pi a 
the condensed less volatile products are partly rende into 
more volatile ones, which also pass to the condenser /, where 
they mix with the volatile products which passed directly there. 





into. Before entering the condenser all the vapours are subjected 
to a cooling process, whereby all the less volatile products are 








separated in order to be carried back to the retort. The con- 
densed liquid is further treated in another part of the apparatus 
with cellulose and caustic alkali. (Accepted February 18, 1891). 
2279. W. Goes, Schalke, Germany. Cleaning 
Metallic Sheets or Plates. (8d. 3 Figs.) February 12, 
1890.—The sheets to be cleaned are laid on an endless feeding 
apron @, then released from the holder b, then seized b: clips z of 
the endless pitch chains k and drawn by them thrown the first 
cleaning box K, subsequently seized by clips of the pitch chains 
ki, which are out of line with the first, and are drawn by the 








same through a second cleaning box Kl. The sheets are subse- 
quently relieved of the adhering cleaning material by brushes d, 
and are finally delivered on to a table by rollers g. Reciprocating 
sieves sare placed in the cleaning boxes and serve to produce a 
continual changing of the layers of cleaning material with which 
the sheets come in contact. A laterally placed elevator E returns 
the cleanin material which has drop through the sieve to 
the top of the cleaning box. (Accepted February 18, 1891). 


2632. W. P. Thompson, Liverpool. (A. Stehlik 
Vienna.) Centrifugal Apparatus for Sewine Water. 
(8d. 8 Figs.) February 18, 1890.—In a stationary casing A pro- 
vided with cover a, and with a lateral discharging pipe I, a drum 
D which is mounted on shaft C running in bearings B. The drum 
Dis provided on its outside with inclined ribs b, and its inner 
surface is divided by a ring ¢ into two divisions ; the lower one, 
extending to the ring c, forms an impermeable wall, whilst the 








upper part, extending from the ring c to the top edge d (bent at 
aright angle), is provided with perforations e. The perforations 
eare covered with a metal gauze, and inside it with the filtering 
material f. By the rotation of the drum the water is thrown 
against the impermeable division of the drum D below the ring ¢ 
and thus pulverised, whereby the coarse impurities are separated 
from the water, which rises over the ring c to the filtering material 
J, where it is distributed and forced through. The purified water 
escapes through the perforations of the drum into the space 7, 
and is discharged by the tube I. (Accepted February 18, 1891). 


3832. J. A. Gray, Liverpool. Apqarates for De- 
taching Ships’ Boats. (8d. 3 Figs.) March 11, 1890.—In 
the botton of the boat a pair of pivotted tumblers B are mounted 
which engage loops attached to short chains D connected to the 


falls. The ends of the tumblers B are simultaneously engaged by 
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stops E connected together by a rod F and operated by a handle 
G. The rod slides in guides H, H!, and the end of the handle G 
engages either the rod F itself or a block F' mounted upon the 
rod. The engagement is made by a tail G? on the handle engaging 
the side of a recess in the block F'. (Accepted Februarg 18, 1891). 


4050. W. Tattersall, Bradford. Apparatus for 
Humidifying the Air of Factories. [S8d. 5 Figs.] 














March 15, 1890.—A water vessel A, fed from the water supply pi 
B through the passage C, is suspended from an air pipe D by the 


spray pipe F andits continuationG. Thespray pipe F terminates 
in the water nozzle f projecting at right angles beneath the air 
nozzle d connected to the air pipe D and supplied with air under 
pressure from the main air supply pipe H. A valve J stops the 
supply of water in case the air is continued for ventilating pur- 
poses only. An arm K carries an adjustable pulverising disc L. 
In operation the rim N of the vessel catches the larger p cara 
of Peat) which drain back into the vessel. (Accepted February 
18, 1891). 


4223. J.von Langer and L. Cooper, Leeds. Pro- 
duction of Water-Gas and Generator Gas. [8d. 7 
Figs.] March 18, 1890.—The air openings 1, 2, 3, 4 are distribu 
over the circumference of the furnace. Those situated in the 
same zone communicate with an air belt provided with an air 
inlet pipe and a valve. The valve chest S which supplies steam 
to the furnace, communicates also by a pipe k with nozzles kl, k?, k3, 
situated in the air B gow between the respective air belt K and the 
air valve A, B, or C, and the same slide valve which controls the 
admission of steam to the furnace, serves also to admit steam to 





the nozzles. After the temperature necessary for making water- 
gas has been attained the air valves A, B, C are closed and steam 
is admitted to the nozzles in the air pipes so as to blow the air, 
which is contained in the air pipes and belts into the apparatus. 
After about two seconds, the supply of steam to the nozzles kl, k2, 
k%, is cut off, and admitted to the furnace through the main pipe 
d, so as to commence the production of water-gas. When the pro- 
duction of water-gas is finished, the steam nozzles k1, k2, k3 are 
again set in action, to drive the water-gas contained in the air 
belts and air pipes into the furnace and to prevent explosion. 
(Accepted February 18, 1891). 


5078. C. Hunt, Birmingham. Inclined Gas Retorts 
and Charging Apparatus. [8d. 6 Figs.] April 1, 1890.— 
On the exterior surfaces of the retorts, snugs are placed so as 
to take a vertical bearing upon the walls yews | the retort. 
A hopper L receives coal from a trough R, furnished with shoots 
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S supported by girders U. To charge the retort the platform D is 
wheeled up to the retort and the height of the hopper adjusted 
by means of the chains M and pulleys N, connected by gearing to 
a winch handle V, so that the shoots enter the mouthpiece. Upon 
operating the lever or chain attached to the door of the hopper, 
the door will be opened and the coal fall into the retort. (Ac- 
cepted February 18, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tue ANTHRACITE CoAL PropUCTION OF THE UNITED 
Sratrs.—The total production of anthracite in 1889 was 
40,655,152 long tons, or 45,544,970 short tons, valued at 
the mines at 13,144,000/., or about 6s. 7d. per long ton, all 
sizes. Of this amount 35,816,876 long tons were loaded 
on cars at the mines for transport. There were used by 
employés and sold to the local trade at the mines 
1,329,580 tons, and used for heat and steam at mines 
3,518,696 tons. The average number of days worked 
during the year was 194. Inability of the market to 
absorb any more coal is the reason assigned for the failure 
to run during nearly one-third of the year. The number 
of employés was 129,229, and the total of wages paid 
was 7,831,0001. Comparison with the year 1879 shows 
that there has been a gain since that year of 
16,904,000 short tons, or 59 per cent., in the output, but 
the total value of the output of the mines has incr 
only 55 per cent. The year 1888 was that of the largest 
production. The total production of the Pennsylvania 
anthracite regions since 1820 has been 702,166,148 tons, 
of which 315,523,013 tons were mined during the ten years 
1880 to 1889 inclusive. Of the total production in the 
decade, the Wyoming region produced 52 per cent., the 
Schuylkill 30.5 per cent., and the Lehigh 17.4 per cent. 
Of the total 63 per cent. was used in the three States of 
Pennsylvania, New Jersey, and New York, 15 per cent. 
went to New England, nearly 14 per cent. to the west, 
4.5 per cent. to the south, 3 per cent. to Canada, and one- 





tenth of 1 per cent. to foreign countries. 
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MODERN FRENCH ARTILLERY. TABLE CIV.—Finine Taste vor THE Horcukiss 3-Pounper Rapim-Firine Guy. 
No. LXII. ™ eililiatie Common Shell. adie oi Service Charge. eile 
ry = G nitial velocity a6 se | arge .. ee a “ 3 b> 
BaLuistTicaL EFFICIENCY OF QuicK-FIRIN Angie ot fous die ae Bs noe 23, 
Horcukiss Guns—concluded. Length of line ot sight +5 ++ = s+ 8748 in 
As we have already said, before the Hotchkiss Angle of inclination of sight bar .. 1 deg. 
artillery, both of the rapid-firing and revolving l PHOS 
classes, was adopted as standard weapons in the pn eee sini . ’ 
French army and navy, it followed asa matter of} Range a, Full. La Actual Drift. a Pemaieies t 
course that a long series of official trials were carried | Range. | Direction. | Height. 
out with both arms. Indeed, these trials extended - - i— 
over a series of years and supplied data of an ex- yards | deg. min. | deg. min. | in, __ yards seconds ft. yards | yards yards 
, : : >. 100 0 10 0 10 aol Right 0.05 3 1926 16.2 02 0.05 
tensive and incontrovertible character. In addition 200 0 14 016 | ‘14 + Olt 4 | 1857 15.6 104 0.07 
rolonged experiments, others of consider- 300 0 19 0 21 19 0.16 6 | 1788 15.2 .07 0.09 
pei : tance hav "Sen carried out in various = +e 0 25 | - » 0.21 a ig as - on 
able impor s NAVE C 500 0 28 0 31 31 » 0.26 9 1650 14.4 13 0.13 
countries, and in the present article, supplement- 600 0 34 0 38 37 » 0.31 11 1581 14.0 .16 0.15 
ing what has already been said about the 1-poun- ba a . 2 - 0 Se - = ae = = 
ders, the results have been summarised, the 1200 0 62 1 3 SAT 0.41 17 1417 12.8 27 0.24 
° or) « 9 a9 9 
figures being taken from official sources. Only the = a 2 - o 2 1 134 — O37 
ballistical performances of the 3-pounders and 1200 11 1 35 30 = en 24 1257 118 “4 0.33 
6-pounders are referred to, as best representing 1300 1 22 1 47 .88 » 0.6 2.7 1211 11.6 .50 0.37 
the system. Table CIV. is the firing Table com-| {£5 7s oe ‘a vos Oe bo = ae = by 
piled for the 3-pounder from tests at Shoeburyness. 1600 1 48 2 29 1.17 O58 8.4 1092 1L1 69 0.49 
In the column headed ‘‘ actual drift” is recorded a : " : “ += 2» os o7 1087 1.8 78 0.68 
the deviation of the projectile, first to the right and 1900 2017 317 149 a 42 1008 10:8 “96 0.63 
then after a certain range, to the left. This arises 2000 2 28 3 35 1.60 cane I 4.5 991 10.7 | 1.06 0.68 
from the permanent compensation for drift made}  33/? 2 re ee Sa be bo an oo 
by giving the tangent sight bar an angle of compen- 2300 3 2 4 34 1.99 » 0.3 5.3 938 10.5 | 1.42 0.85 
sation of 1 deg. for the 3-pounder and 2 deg. for 2400 3 15 4 56 2.13 OS 5.6 922 10.5 | 1.54 0.92 
the 6 d * Site - eek ene eas md 2500 3 28 5 19 2.27 aan 5.9 908 10.5 1.67 0.99 
€ 0-pounder, this giving the best compe 0 2600 3 41 5 42 2.41 a Gel 6.2 896 10.5 1.81 1.07 
at fighting ranges under 3000 yards. 2700 3 55 6 07 2.56 Left 0.1 6.5 882 10.5 | 1.96 1.16 
A number of French official tests were made at| 2800 4 9 6 3 2.72 » 0.2 6.9 869 10.6 2.12 1.26 
‘ : 2 oe ! 2900 4 24 6 59 2.88 » 04 7.2 256 10.6 | 2.29 1.37 
Gavre bry: Sg view = — the a 3000 4 39 z 26 5.05 10 08 7.9 4s 10.7 2.51 1.0 
power of the 3-pounder; these were preceded by 3200 4 55 . | 6.6 . . 26 6 
experiments to determine the reduced charges re- jones . = : = | * by by = ae po a 
uired to give striking velocities corresponding to 3400 5 45 9 26 ae eee 8.9 800 11.3 3.28 2.07 
diff t The following Table gives th 3500 6 3 9 59 an eee © 9.3 787 11.6 3.61 2.24 
— alley tenes. gaa, Sete, 6 21 10 33 4.17 a 9.7 771 11.9 3.83 2.42 
mean result of five rounds fired with each charge. 3700 6 40 ll 09 438 | 7 94 10.1 768 12.2 4.05 262 
TapLE CV.—Charyes, Striking Velocities, and Correspond-| $m | $19 | 1225 | 480 | & 28 10.8 ms | io | 47 | S00 
ing Ranges for 3-Pounder Rapid Firing Gun. 4000 7 40 13 5 a oe 112 738 13.2 4.92 3.37 
| 
Powder Charge. Striking Velocity. |Corresponding Range as 
= >. _—_ TABLE OVI.—Prr¥roRMANCES OF 3-PoUNDER Rapip-Firinc GUN AGAINST WOODEN AND Iron TARGETS. 
4.33 690 4375 
7.00 bi10 2650 Boricn, | Round, |Taickness ot Target,| Range, | NERO | cootratioe nemehe 
4 eries. . \° . 
17.50 1496 765 = 
18.33 1617 545 Fi in, yards, 
660 1 g 5400 Steel, blind | Not through |Angle of target 30 deg,. Size of hole 1.8in. by 
: : C 1.7in, Shell rebouuded 20 ft. 
The diagrams Figs. 658, 659, and 660 illustrate 660 2 4 4375 - Through {Broke up 100 yards to rear of target. 
clearly the results obtained with seventeen rounds po : H _ Steel, loaded fe Burst in passing through plate. 
. . , ” ” 
fired at oak targets with ranges varying from 5400 661 5 23 765 Steel; blind | Not through |Point of shell protruded 2.5in. from rear of plate 
yards to 2650 yards, the projectiles being common 961 6 24 765 ” » ” » » 45 yy fs # 
hell. These rounds were divided into three oot 7 38 = ” Eheough [Great Geoess of velocity. 
shell, : . : 662 8 4} 45 *” Not through | Penetration a Shell rebounded 16 yards. 
series, the thickness of the target being 11.8 in., 662 i e ” Neal » Shy ” Bs 
reat : 2 : e64 0 — 
a ree and 19.5 in. egg, dae Figs. 661 to po a 21 1060 " _ Shell passed 110 yards to rear. 
illustrate the results of firing at various targets 664 12 2% 1200 a Not through |Point of shell protruded 2} in. through plate. 
and in different places with the 3-pounder. 666 - 2 bs ” ee ae eee oe Som nesunel. 
A series of experiments was carried out at Spezia} 688 = 5 985 s ie iid sem 
with a 6-pounder that was fired with a range of 666 16 24 1095 a Point stuck in a plate on impact. 
109 yards and blind steel shell. Fig. 668 shows an 666 7 2 1095 ” “* ” ” 
e é . ‘ 665 18 3 437 ee Through 
Italian target made of an iron plate 6 in. thick, 665 19 (CO 3 492 ea ti 
bolted to'an oak backing. Three shots were fired 665 » : po ” * dae gs piseres a 
with the same results, namely, a penetration of 6 in. = = 3 260 " | eae 
The point did not go through, but the plate was 667 23 3 325 a ree Shell broke up. 
opened with a wide crack. ‘The base of the shell = = : = ” Through | Point through plate 
broke off at the face of the plate. The second target 667 26 Torpedo boattargets| 710 | Steel, Yoaded \Pierced bow plate, three bulkheads, and struck 
consisted of a Creus6t steel plate 4 in. thick (Fig.| ans - ree hed cae yore wher ges 
° . | e and ex » Makin 
669). The shell pierced the plate and went 4 in. - _ _ in second, § holes in third, 12’ holes in fourth, 
into the backing ; two rounds were fired with the and two holes in fifth bulkhead. 
same result. Fig. 670 shows the target fired at in 667 28 ” » 1860 Steel blind “o boy plates and struck ground 1100 yards 
Madrid—a laminated structure of two 2-in. iron 667 29 cs = | 2400 » Pierced bow and four bulkheads and passed 100 
plates secured to a wood backing. The range was pe ‘ie | pe rae Ms gamed aasiiee online 
“ . rc Ww an a excep’ uer plate, 
109 yards, and five shots were fired with the results 667 31 as us 1312 i Pierced bow plate pod med up, sending som ents 
shown in the diagram. At Portsmouth (Fig. 671) Ke pinroush four ‘bulkheads. 
-in. , -j 667 32 30 not pierce bow plate. 
. 2 as ern plate, backed by two 1-in. plates, also 667 33 . } 1312 Steel joaded Struck stern frame and exploded outside. 
of steel, were pierced at a range of 300 yards. At 667 34 ys a | 1312 is Pierced bow plate and exploded, sending frag- 
Portsmouth two other targets were also fired at — as-ga-« een except boiler plate 
| which was crac: je 


with the following results: At 300 yards a }-in. 
plate 6 ft. in front of a 1-in. plate was fired at with 
loaded shell, which passed through both plates, 
exploding at the rear (Fig. 672), At the same 
range a 2-in. steel plate screwed to one 1 in. in 
thickness and placed 8 ft. in front of a #-in. steel 
plate was pierced by loaded steel shell. Table CVII. 
is the firing Table for the 6-pounder. 

Fig. 673 is a diagram showing the penetrating 
powers of the various calibres at different ranges. 
The targets were of steel plates unbacked. The 
speed with which these guns can be usefully fired 
is a question of almost as great importance as those 
of accuracy and range. Where speed alone is re- 
quired, the operations of loading, firing, and extract- 
ing the empty cartridge can be repeated from fifteen 
to twenty times a minute. Of course this figure is 





considerably modified when the gun has to be laid | 
for the target before each discharge, but it is| 
claimed that good shooting can be made by trained 
men at the rate of thirteen shots a minute with the 
3-pounder and 6-pounder calibres. If, however, 
the sight bar has to be adjusted between the shots, 
a further reduction takes place, and the experience 
that has been obtained points to a rate, under 
those conditions, of from nine to eleven shots, 
at ranges varying from 500 to 1700 yards. Such 
results, however, can only be relied upon under 
the favourable conditions of trial firing ; in actual 
service it is not likely that anything like this record 
could be obtained. The circumstances attending 
an attack which these guns would be called upon | 


| difficulty of sighting at night, and so forth. 


to resist would, as a rule, be wholly against accurate 
firing—suddenness of attack, uncertainty of range, 
A 
great difference also exists between an advancing 


‘target and a fixed gun, and a stationary target 


attacked by an advancing gun. With all conditions 
favourable in the former case 100 per cent. of hits 
may be made; in the latter sixteen hits out of 
seventeen rounds have been recorded. With un- 
certainty of range, however, a rolling platform, 
veiling the target by smoke, or a heavy sea, would 
render all hope of such a record quite fallacious, 
and in the actual practice of defence against a 
torpedo boat the percentage of hits is more 
likely to be a question of good luck than skill, 
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TABLE CVII.—Firiwe Taste, Horcuxiss 6-PounpER Rapip-Firine Gun. 


Common Shell. 


Service Charge. 


























Initial velocity a = -. 1818 ft. Charge oe “8 1 Ib. 154 oz. 
Angle of jump as - as 0 Projectile .. Ran aia a 
Length of line of sight .. ss os ie . 87.16 in, 
Angle of inclination of sight bar... oo -. 2deg. 
| 
| Mean Deviation. 
Angle of Angle of | Sight * Time of | Remaining | 
Range. Fire. Fall. | Marks, | Actual Drift. | fucnt. | Velocity. Agnes 
| Range. Direction. Height. 
yards. deg. min, | deg. min. in, yards sec, ft. yards yards yards 
100 0 5 vi 5 -054 Right 0.00 0.1 1762 20 0.17 0.04 
200 0 10 0 11 -108 » 0.0 0.3 1708 19 0.17 0.08 
300 0 15 0 17 -162 »» 0.02 0.4 1655 19 0.18 0.10 
400 0 21 0 24 227 » 0.03 0.6 1603 19 0.18 0.13 
500 0 27 0 31 292 » 0.05 0.8 1552 18 0.18 0.18 
600 0 34 0 40 367 op eT 1.0 1503 18 0.24 0.22 
7 0 41 0 49 443 » 010 1.2 1454 18 0.29 0.25 
800 0 48 0 58 519 » 0.13 1.4 1407 18 0.29 0.31 
900 0 56 1 8 -605 » 016 1.6 1352 18 0.35 0.35 
1000 8 1 19 -692 » 0.19 1.9 1319 17 0.35 0.37 
1100 1 13 1 31 789 » 0.22 2.1 1278 17 0.38 0.44 
1200 1 22 1 43 -887 » «O25 2.4 1240 17 0.41 0.51 
1300 1 31 1 56 -984 » 0.27 2.7 1203 17 0.47 0.58 
1400 1 41 2 il 1.091 » 08 2.9 1168 16 0.53 0.65 
1500 1 61 2 27 1.200 » 03 32 1136 16 0.59 0.73 
1600 os 2 44 1.399 ps 35 1105 16 0.65 0.81 
1700 2 12 8 2 1,429 oo 08 3.8 1078 16 0.71 0.90 
1800 2 23 3 21 1.549 » O04 4.1 1050 16 0.77 0.99 
1900 2 34 3 41 1.667 o> SUB 4.4 1030 16 0.83 1.08 
2000 2 46 . 2 1.786 » 08 4.7 1012 16 0.89 1.18 
2100 2 58 4 23 1,914 » 08 5.0 995 16 0.97 1.29 
2200 % 10 4 45 2.046 oe 5.3 979 16 1.06 1.40 
2300 3 23 aes 2.178 » 02 56 964 17 1.15 1.52 
2400 8 36 5 31 2.317 » «02 5.9 949 17 1.24 1.64 
2500 38 49 5 56 2.438 oo Ol 6.2 935 17 1.33 1.79 
2600 4 2 6 22 2.618 00 6.5 921 17 1.42 1.94 
2700 4 16 6 47 2.773 Left 0.2 6.8 907 17 1.51 2.06 
2800 4 30 7 13 2.924 » 03 7.1 894 18 1.60 2.19 
2900 4 44 7 40 | 8.076 » O58 7.4 881 18 1.69 2.36 
3000 4 68 8 7 3.228 » 0.6 7.8 868 18 1.77 2.54 
3100 5 13 8 35 | 3.396 » 08 8.2 856 18 1.86 2.75 
3200 5 28 9 5 | 3.556 - we 8.5 844 18 1.95 2.96 
3300 5 44 9 37 | 8.783 o we 8.9 832 18 2.07 3.16 
3400 6 0 10 1 3.908 5 ES 9.3 821 18 2.19 3.37 
3500 6 17 10 47 4.093 » 22 9.7 810 19 2.31 3.54 
3600 6 35 11 26 4.285 oo Br 10.1 799 19 2.43 3.72 
3700 6 53 12 7 4.487 » 31 10.4 788 19 2.57 4.01 
8800 712 | 12 50 4.699 » 37 10.8 777 19 2.72 4.31 
3900 7 82 | #18 84 4.920 | » 44 112 766 19 2.84 4.61 
4000 7 68 | 14 19 5.152 | » 5.2 11.6 756 19 2.96 4.91 




















TABLE CVIII.—Comrarativk RESULTS OBTAINED 


FIRED FROM HotTcHKIss Quick-FirIna GUNS. 


witH BLACK OR BROWN AND SMOKELESS PowpeERs, 



































| | 
Calibres. es Powder Charge. | Igniting eee Prejetile. | 2 Initial Velocity. 
| in, kilos. ib. | gram. oz. kilos. Ib. kis. per| lb. per | metres ft. 
| sq. cent.) sq. in. 
10 cent...! 3,94 BN 3.100 | 6,82 10 35 15.00 33 2400 135 | 675 2214 
 » «| O98 SP, 6.00 1452 mA i 15.00 33 2450 34,846 | 580 1771 
76 mill. ..| 2.99 BN155 | 1.80 | 3,96 5 18 6.40 14.08 2500 | 35,558 | 735 2410 
7% , ..| 2.99 SP; 3.00 | 6.6 me - 6.40 | 14.08 2300 | $2,713 | 630 2066 
65 ,, «| 256 BN 154 850 | 1,87 5 | 18 4.00 8.8 2530 | 35,984 | 680 2230 
65 ,, -.| 256 | C2brown | 1.650 | 3,63 ‘< ¥ 4.00 8.8 2500 | 35,558 | 620 2033 
57 ,, «.| 22 BN 154 475 | 1.05 5 18 2.720 5.98 2600 | 36,980 | 650 2232 
57 ,, ..| 224 | C2brown | .930 | 2,05 2.720 | 5.98 | 2550 | 36,269 | 600 1968 
b7 ,, ..| 284 c 0) 196 | .. .. | 27290 | 598 | 2400 | 34138 | 560 | 1886 
ays, ».| 488 BN 154 425 | 04 5 1s | 1.50 8 2480 | 35,272 | 720 2361 
a7, ..| 1.85 C2 780 | 1.78 a | 160 3.3 2300 | 32,713 | 610 2000 
87 » | 1.46 BNC .060 132 1 04 | 455 1.0 1000 | 14,223 | 508 1666 
87 | 1.46 RS 080 | 176 | 455 | 10 1200 | 17,068 | 435 1426 











All that can be said with certainty is that the guns 
are capable of delivering a rapid fire with deadly 
accuracy upon the trial ground, and the same 
elements of uncertainty, of course, belong to every 
type of ordnance. In connection with this subject 
the Hotchkiss Ordnance Company states that ‘‘ It 
may seem surprising that with all the claimed 
superiority of rapid fire, so poor a showing should 
result as but seven hits for a gun during a torpedo 
attack. This is, however, 41 per cent. of the aimed 
shots fired during the time allowed. Very full re- 
cords exist of the results actually obtained from 
the revolving cannon, and these results have been 
examined and fairly averaged, from which it results 
that in revolving cannon fire, where the maximum 
speed of fire is easily sixty shots a minute, or three 
times that of the rapid-firing gun, the ranges 
varying from 1500 yards to 100 yards, the mean 
speed of aimed fire is 17.5 shcts per minute with 
38.2 percentage of hits. The short range being car- 
ried out to 300 yards, the speed of fire drops to seven- 
teen shots, and transferring this result to the tor- 
pedo attack under consideration, it will be found 
that eight hits would result as the probable 
amount from revolving cannon fire.” Reasonable 
as this argument appears, it is nevertheless based 
on misleading data that would scarcely apply to 
actual warfare. But it is not against torpedo 


boats that rapid-firing guns will now find their 


Nots.—The smokeless powders in this Table are indicated by the sign BN. 











chief sphere of usefulness. Their range, accuracy, 
and destructive fire will make them always formid- 
able weapons when directed against vessels of 
far higher importance than torpedo boats. In 
Table CVIII. are shown the results obtained with 
various calibres of Hotchkiss quick-firing guns, and 
charges of black or brown and smokeless powders. 





THE INSTITUTION OF NAVAL 
; AROHITECTS. 
(Continued from page 369.) 

In our last issue we carried our report of the 
recent meeting of this Institution up to the con- 
clusion of the proceedings of the sitting of Thurs- 
day morning, the 19th ult. We now proceed with 
our account. 

Leaky Borter Tuses. 

There was but one paper set down for reading at 
the Thursday evening’s meeting, this being Mr. 
Yarrow’s contribution on ‘ Boiler Construction 
Suitable for withstanding the Strain of Forced 
Draught so far as it affects the Leakage of Boiler 
Tubes.” We have already printed Mr. Yarrow’s 
contribution in full (vide page 335 ante), and we also 
referred to it in an article published last week. We 
may, therefore, at once proceed to deal with the 
discussion. 

Mr. Durston, the Engineer-in-Chief to the Navy, 





was the first speaker. He said that very great 
thanks were due to Mr. Yarrow for the paper he 
had put before the meeting. The labour bestowed 
upon it must have been very great, and the large 
amount of information he had deduced from 
experience gained by his firm, was of great value. 
The paper applied especially to locomotive boilers 
for torpedo boats, and the speaker thought he 
was right in assuming that Mr. Yarrow’s expe- 
rience was limited to the case of torpedo boats 
carrying one boiler. Every engineer would admit 
that in working with a single boiler the difficulties 
were considerably less than with a group, on account 
of complication attending feeding arrangements in 
the latter case. The speaker referred to this matter 
because of Mr. Yarrow’s remark that marine engi- 
neers were under a cloud ; and he, the speaker, 
thought that some of the difficulties recently expe- 
rienced had been due to expecting as much from a 
group as would be expected from a single boiler. 
Although Mr. Durston agreed very largely with the 
author’s remarks, he did not agree with his conclu- 
sions. He believed that all the trouble met with 
was due to overheating of the tubeplate, and that 
was brought about by want of proper circulation 
of the water in contact with the plate, owing to not 
having space enough between the tubes. It did 
not matter how the tubes were rolled or how good 
the workmanship, if the overheating took place, 
the tubes must leak in spite of all the precautions 
Mr. Yarrow had pcinted out. The speaker agreed 
that it is a mistake to put a taper roller into a 
parallel hole, and it was clearly better to have a 
parallel roller in a parallel hole than a taper one in 
a taper hole. In the one case there might be a 
little slacking of the tubeplate without any great 
disadvantage occurring, but with the taper arrange- 
ment, if the tube is pushed through the plate, 
there is at once a large passage for water. The 
speaker stated that he had tapered the rollers in 
the reverse direction to that of the drift; thus 
insuring the tube fitting a parallel hole. Mr. 
Durston next proceeded to comment on the author's 
remarks as to the importance of the rollers passing 
well through the tubeplate, so as to get a slight 
shouldering of the tube on the inner side of the 
firebox tubeplate, and fully indorsed the opinions 
expressed in the paper. At the sametime, Mr. 
Durston added, that with regard to the smokebox 
tubeplate, he considered that the rollers should 
not project beyond the plate itself; because the 
tubes have only to be rolled sufficiently tight for 
water tightness; for by these means, the tube, 
being held well in the firebox tubeplate, would 
obtain a little freedom of movement through the 
smokebox tubeplate. The speaker said that the 
recessed rollers, described in the paper, had been 
adopted in the dockyards for making fast super- 
heatertubes. Theyhad, however, this disadvantage, 
that if it were required to take the tube out it 
must practically be destroyed. With ordinary 
maine rollers sufficient shoulder can be secured, 
and yet there would not be enough to prevent the 
tube being used again. In a ship recently tried 
the tubes were rolled with a projection on the 
rollers on both sides of the tubeplate. On the 
trial there were two boilers exactly similar. The 
boiler in which the tubes were rolled in that manner 
leaked, if anything, more than its sister boiler. 
Mr. Yarrow had remarked on the holding power 
of an ordinary tube; but the speaker said if the 
tubes of the tubeplate are nearly red hot there 
would be no holding power, and hence he preferred 
to have stay tubes. Speaking of screwing tubes 
into tubeplates, the speaker said that in one 
instance where this plan was adopted, the boilers 
with the screwed tubes were more leaky than the 
boilers with their tubes rolled in the ordinary 
manner. He agreed with Mr. Yarrow that expe- 
rience had shown that there was no benefit from 
the use of ferrules. He did not say that they were 
not useful to support tubes when they were worn. 
In regard to giving freedom for expansion to 
the flange of the tubeplate by means of the stays 
near it, that, the speaker said, could be met 
by ovalling the holes where the stays were con- 
nected between the tubeplate and the shell. The 
speaker again referred to the question of circula- 
tion, quoting the following passage from the 
paper: ‘*The distance between the tubes shonld 
be determined with a view to insure an ample 
supply of water to the hot surfaces and to avoid the 
steam being imprisoned between the tubes, 
especially in the region of the tubeplate, so that 
the heat should be carried away as soon as it 
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arrives at the interior surface.” That, Mr. Durston 
said, in his opinion was the whole solution of the 
question. In regard to limiting air pressure, the 
speaker was inclined to agree with the author that 
it was not so much a question of air pressure as of 
the quantity of heat to be transmitted from the 
furnace to the water. That was the main 
point. Whether it was obtained with natural 
draught or with } in. of air pressure, or with 
20 in. of air pressure (subject to certain limita- 
tions) was not of much moment ; but in high air 
pressure it must be admitted there is a greater 
blow-pipe action going on. In regard to keep- 
ing the temperature of the water at the bottom 
and the top of the boiler more equable, the speaker 
found the most effectual way of doing that was 
to take the feed pipe above the furnace and 
point it up among the tubes. Mr. Yarrow had 
given an instance of high air pressure used in loco- 
motives. He mentioned a vacuum of 8 in. of water 
in a smokebox, and 2 in. pressure in the ash-pan, 
making a total of 10 in. The speaker was inclined 
to think that a vacuum in a smokebox was likely 
to do very much less harm to the tubeplate than 
an equal pressure in the stokehold, because in the 
one case the air goes through the fire and forces all 
the products of combustion against the tubeplate. 
In the other case the streams of the products of 
combustion, which have been formed by the vacuum 
in the smokebox, are drawn through the tubes. It 
had been said, the speaker continued, that this was 
a question of difference of pressure entirely, but 
some recent experiments which had been made at 
Portsmouth threw a different light on the subject. 
An old locomotive boiler, which had formed one of 
a group of ten in a ship, was used for these experi- 
ments. These boilers had originally failed when 
on board ship, and had to be removed. In the 
experiment referred to the boiler was worked at its 
full power and did not give the least trouble. The 
speaker contended that this proved what he said at 
first, namely, that one boiler will work much better 
than a group. Mr. Yarrow here asked whether 
the boiler was tried with fresh or condensed water. 
Mr. Durston replied that it was fresh water, not 
condensed water. Mr. Yarrow pointed out that it 
was hardly a parallel case. Mr. Durston observed 
that to that extent it was not ; and he went on to 
draw a comparison between induced draught and 
forced draught. The experiment showed that the 
tubes were as much choked and the tubeplates 
and fires as dirty after twelve hours of forced 
draught as they were after thirty-six hours of 
induced draught. That was a single experiment 
and must go for what it is worth. In relation to 
getting up steam slowly in boilers, of course every 
one agreed with that. The Admiralty regulations 
provided that steam trials shall be first made in the 
basin. After that there is made a preliminary trial 
to test the engine adjustments ; after which the 
eight hours’ full speed trial takes place. 

Mr. Durston agreed with Mr. Yarrow on the 
importance of elasticity, but the experiments 
appeared to go beyond the limits of practice. Mr. 
Durston could not accept the conclusion with refer- 
ence to the great tendency of tubeplates to curve 
shown on the author’s diagram. In the Nile, the 
speaker said, the boilers were 16 ft. in diameter, 
single-ended, with four furnaces in each leading 
into one combustion chamber; and that ship was 
recently tried very satisfactorily under 2 in. of air 
pressure. The boilers were practically tight at the 
end of the trial. The speaker thought that if 
proper circulation in the boiler were provided, steel 
might be used as well as copper. The same high 
result might not be attained, but still, for all 
practical purposes, steel would suit, and for 
marine purposes more suitable. Overheating must 
have occurred in Mr. Webb’s fireboxes mentioned 
by the author, because steel would not take up 
carbon unless it were overheated. With regard 
to plastering tubeplates. This had been done on 
Admiralty boilers, but not with a view to perma- 
nency. The tubeplates had been plastered with 
a certain composition ; he had used clay ferrules 
on the end of the tubes, but the object in view 
was to determine whether the boiler would work 
so long as the tubeplate and the tube ends were 
cool. The experiments showed that by plastering 
the tubeplate, if the plaster could be kept on by 
means of ferrules of non-conducting material in 
the tube ends, then, as long as those things held 
together, the boiler did its work well. Inconclusion, 
the speaker said that if overheating were avoided 
our difficulties with boilers would disappear. 





Speaking subsequently, Mr. Durston remarked 
upon the confidence of naval officers in forced 
draught. In ordinary boilers the object of forced 
draught is simply to insure that there shall be 
a breeze in the stokehold, which one cannot get 
with a following wind. It is to that extent that 
forced draught is useful ; it can be thus used without 
any detriment. With reference to over-heating, 
the speaker referred to the case of some ordinary 
marine boilers with which he had had difficulty. 
They were marine boilers, double-ended, with a 
common combustion chamber, a shape which he 
thought bad for circulation. At the suggestion of 
his friend Mr. A. E. Seaton, of Earle’s Company, 
he removed the vertical row of tubes over the 
centre of each furnace, which gave more space 
in the tubeplate for water to rest against it, and 
to supply the other tubes. When he removed 
the tubes from that portion of the tubeplate, he 
covered up that part with brick, so as to give the 
water a better chance to circulate. The same thing 
was applied to a locomotive boiler in one of the 
torpedo gunboats, and there was obtained on one 
of the trials 3950 indicated horse-power, as against 
the contract of 4500 indicated horse-power, and for 
the last hour of the trial 4200 horse-power was in- 
dicated, showing that although he had removed 
about 10 per cent of the tubes, he had obtained a 
good working boiler, and had got over the difficulty 
of leaky tubes. Before the alteration the tubes had 
given out through leakage. 

Mr. Fothergill was the next speaker. He 
said that it appeared to him that, in doing away 
with stays and fixing tubes into the tubeplate as 
Mr. Yarrow described, using rollers enlarged at the 
ends, practically each tube is thus made into a stay ; 
they are rigid at the ends, and as Mr. Yarrow 
pointed out, if the metal be heated, it must expand, 
and if the stays were not present in the centre of the 
tubeplate, it becomes a question how the expansion 
of the tubes near the side is to be provided for. 
There was a curvature in the middle of the plate 
and none at the ends. What, the speaker said, 
is to become of the tubes at the ends? It appears 
to him that the end tubes, if they were expanded 
the same as the centre tubes, must bend, and if a 
tube bends, it must ultimately leak. It was only a 
question of time. With regard to thestrains set up 
in first raising steam, the whole of the hot gases 
first pass through the top row of tubes, which in 
consequence must become unduly expanded. Ifa 
hanging deflector were used, suspended from the 
top of the furnace, the gases would be more equally 
distributed through all the tubes, and the diffe- 
rences in the amount of expansion would in conse- 
quence be reduced. As to the question of tubes, 
which has been the great difficulty, the speaker 
said, that it was not altogether a mistake to have a 
rigid tubeplate. He was rather pleased to hear Mr. 
Durston say that he was in favour of the stays. It 
appeared to him that if the tubeplate were rigid, pre- 
cautions should be taken to let the tubes have some 
flexibility. He did not see why that could not be done 
by rolling two or three corrugations at the back end. 

After referring to the question of air pressure, 
Mr. Fothergill went on to say that in a great many 
locomotive boilers the door is kept open, and there 
is a deflector fitted to the fire-door opening that 
throws the air down on to the top of the fire. He 
pointed out that the tube area in locomotives was 
small compared to marine boilers. Referring again 
to the use of the hanging deflector, it would have the 
advantage of preventing the direct impact of gases 
against the tubeplate. In conclusion, the speaker 
said he considered an air pressure of ? in. suitable 
for vessels making long voyages, and 14 in. he did 
not believe boilers would stand. 

Mr. Morcom, of Birmingham, was the next 
speaker. He said the author was on the side of 
making tube leakage right by some modification 
of the design of the boiler, and by certain methods 
of operating on the tube ends so as to produce a 
tight joint there. The Engineer-in-Chief, on the 
other hand, believed that the whole matter was 
due to the overheating of the tubeplate, and to the 
want of circulation, and if that was so, no method of 
operating on the tubeplate ends would be effective. 
The speaker fell in with Mr. Durston’s view, but 
the one thing that was not pointed out was the 
suddenness of all these occurrences of leaky tubes 
when they come to anything serious. The first 
time he had any experience was with a first-class 
torpedo boat. He had to submit her to a number 
of very severe trials, and had nearly brought them 
to a close when he found that the smokebox door 





had opened slightly, and the boat got nearly red- 
hot at the section of the smokebox. He asked one 
of the Steam Reserve officers to stand by the fan 
to stop it while he tried to shut this door. He 
succeeded, but when he turned round he saw a 
tongue of flame going over the stern of the boat. 
The whole of the water had disappeared out of the 
gauge-glass before he arrived at the engine-room 
again. A serious accident had happened. The men 
were very badly injured, but he succeeded in getting 
steam up again in a short time ; in fact, however, 
they did not mind about the leaky tubes, as it 
was thought that the men were dying. They ran 
back to Portsmouth under nearly full power. The 
tubes, when they came in, were not leshieg ; and it 
was only by subjecting them to water pressure 
that they found they had been leaking badly. 
The last time he had any experience of this kind 
was with the ‘‘ Sharpshooter” class. He had been 
running successfully for about 2$ hours, and sub- 
sequently they ran upon the air pressure too 
suddenly. The speaker had his back turned to 
the stokehold, and in a moment he was pushed 
forward, and in about a minute and a half he was 
standing on the coal with 3 in. of water over the 
floorplates. That, in his opinion, proved that the 
hot tubeplate theory was the correct one. Owing 
to something cooling the tube end suddenly it was 
broken, and the boiler was nearly emptied. They 
managed to fill it up again, but the smokebox space 
was covered with 3 in. of water in about 1} minutes. 
This, therefore; could not have been caused by a 
wrench of the tubeplates, but must have been due 
to a reduction of the tube diameter as compared 
with the size of the tubeplate hole. The speaker 
gave an instance of which he had heard in connec- 
tion with a locomotive boiler onan Irish line. This 
occurred about thirty years before. There had 
been put through the back tubeplate, and going 
into the boiler nearly to the firebox, a series of 
small pipes with open mouths, having little cocks 
in the smokebox space. The locomotive was 
lashed in the yard, and steamed as hard as possible, 
but it was necessary to go 1 ft. from the tubeplate 
before solid water came through the pipes. Up to 
within 1 in, or 2 in. of the tubeplate there was 
nothing but dry steam passing out. There was a 
feature in the eld type of boilers which would bear 
on the author’s experiments. The safety valves 
used to consist of a gun-metal ring which was put 
into a cast-iron box. It was generally found at 
the end of a commission that a considerable num- 
ber of these rings.were loose in the cast-iron casing. 
This was due.to the continual expansion and con- 
stant compression of the gun-metal. The Admiralty 
had, the speaker said, done a good thing in increas- 
ing the weight of the boiler by making the tube- 
spaces wider. 

Speaking of the boilers that had recently been 
giving trouble, Mr. Morcom said that a few days 
before he got into one of the Sharpshooter class of 
boilers, which had got a wet bottom carried under 
the firebox. A number of tubes had been taken 
out on the one side for a certain purpose. From 
what he then saw he concluded the water would 
not circulate up the tubeplate, but would, in a wet 
bottom boiler, go up the sides of the firebox. He 
felt very strongly that there was no way of utilising 
forced draught unless the circulation of water 
against the tubeplate were insured, and he had 
attempted to secure this by forced circulation in 
the boiler. He had fitted a tube which went 
through the smokebox, and he had a diaphragm 
fixed 6 in. or 8 in. off the tubeplate. Means 
were taken to close the water space under the fur- 
nace. A circulating apparatus directed the water so 
that it passed up against the tubeplate and fora 
time there was no leakage of tubes. But the shaft 
of the circulating arrangement seized, and in about _ 
ten minutes the tubeplate got hot. 

Mr. Thornycroft said he was not sure whether 
he was a “hot tubeplate man” ora ‘‘ distortion 
man ;” he thought he was a little of both. He 
considered that the ingenuity expended by Mr. 
Yarrow and by M. Normand in perfecting the 
locomotive boiler only tended to put off the time 
when this boiler must be discarded for one more 
suitable for forced draught and high pressures, as 
it was agreed on all hands that, however carefully 
they were made, they would leak. Mr. Yarrow 
had said that it was an every-day occurrence for 
tubes to leak slightly and thought this unimportant, 
but he had previously explained that even a film of 
oil was objectionable between the tubes and the 
tubeplate before the former were expanded. Mr. 
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in the Navy class of boiler there were leaky 
tubes. He thought the difference arose from 
the fact that with the Navy too much was at- 
tempted. In some boilers, with single combustion 
chambers, the whole of the heat generated (in some 
cases in four furnaces and in some cases in six) had 
to pass through two plates of comparatively small 
surface, and those pierced with tubes. In the 
boilers referred to the tubeplate and the tubes 
were both subject to very direct heat and the tubes 
were slackened in the tubeplate after a certain time 
of working ; it had been, he thought, in most cases 
from four to five hours, and this not under forced 
draught conditions but under very moderate half- 
inch air pressure conditions. This simply resulted 
from endeavouring to drive too much heat through 
avery small surface. There was no difficulty, or 
very little difficulty, in any boilers where there was 
a combustion chamber to each furnace. In that 
case the absorbing surface was multiplied by about 
three times. Supposing the furnace to be gene- 
rating the same amount of heat, and there was 
three times the surface in the flame box to absorb 
it, so much heat would not have to go through the 
tubes, and therefore the tubeplates would not be so 
much heated, and consequently, it appeared to the 
speaker, there would not be leaky tubes. Mr. 
Marshall had been told by Mr. Inglis, of Glasgow, 
that he was in the habit of putting a very large 
flame box into his boilers. He believed the average 
flame box might be said to be something like 2 ft. 
or 2 ft. 3in. wide, and he thought that it should 
be 3 ft. in the direction of the gases, and also 
that it should be protected from the rush of flame 
by brick bridges. In an ordinary natural draught 
boiler the first foot of the tubes did as much work 
as the whole of the rest; therefore the tubes 
might be shortened and the flame boxes increased 
with advantage. M. Normand, of Havre, had 
been, Mr. Marshall continued, one of the most 
successful boiler constructors. He introduced a 
falling bridge where Mr. Yarrow had a raised 
bridge in his furnace crown. In this way there 
was a falling bridge of water throwing the gases 
down so that they were more evenly distributed 
over the whole of the tubes. He thought that a 
great advantage. 

Mr. Manuel thought Mr. Yarrow’s contribution 
was a step in the right direction, and that we 
should not hear so much of leaky tubes and leaky 
boilers in the future, for, by the help of the 
author’s investigations, engineers were getting to 
understand what has been the cause of the trouble. 
There was one thing as a marine engineer which 
he had to find fault with’; they had had the locomo- 
tive engineers brought before them very pro- 
minently. Hedid not know what marine engineers 
thought, but it had been said that they had to go to 
locomotive engineers and let them show them how to 
make marine boilers. He thought this arose from the 
fact that Mr. Yarrow had chosen the locomotive 
boiler as a type best suited for a torpedo boat, and 
the speaker had no doubt, from the success Mr. 
Yarrow had attained, that was why he had brought it 
forward. That type of boiler required excessive care 
and good workmanship in construction, and a dis- 
position of its plates to allow of expansion and con- 
traction. As regards the locomotive engineer’s 
practice and that of the marine engineer, the 
speaker thought it rather an unfair comparison, 
because marine engineers lately had been asked to 
put double the power into the same space as for- 
merly, or something like it. If Mr. Webb were 
asked to do that the speaker thought it would be 
rather difficult. The meeting had heard a good 
deal about the heating of tubeplates, but the 
speaker thought that the question of circulation to 
which Mr. Durston had referred was one of the 
things which must receive more attention than 
hitherto. Marine engineers were not altogether to 
blame for the troubles that had arisen. They had 
over them men of authority and Sterns who asked 
engineers to do almost impossible things. Mr. 
Manuel went on to enforce this statement by means 
of a sketch of a boiler on the blackboard, by means 
of which he illustrated his contention that recent 
boilers had been too small for their work. The 
sketch bore so strong a resemblance to a certain 
warship’s boiler that it called Mr. White to his 
feet to explain that the last Engineer-in-Chief had 
always been given as much weight and space for 
machinery in the designs of warships as he had 
required ; he reminded the meeting that Mr. 
Sennett had said so himself during last year’s 
meeting. Certain difficulties which had occurred, 





Mr. White said, were inherent in the design of the 
boilers and had nothing to do with limitations of 
weight and space. Mr. Manuel said he did not 
mean to represent any particular boiler by his 
sketch. 

Mr. Martell was the next speaker, his remarks 
being to the effect that in place of boilers being 
built for ships, ships are built for boilers; the 
boilers take up so much room that there is not 
space to give the ship her proper construction in 
the matter of stringers, keelsons, &c. Everything 
now had to give way to speed, and, if structural 
strength stood in the way of big boilers, structural 
strength had to go to the wall. 

Professor Lambert, of the Royal Naval College, 
Greenwich, wished to ask one or two questions on 
small matters. First, Mr. Yarrow had mentioned 
in one part of his paper that the Americans were 
using steel tubeplates instead of copper, a practice 
which Mr. Yarrow himself recommended. It would 
be a good thing if he would tell the meeting what 
were the thicknesses of the plates the Americans 
were using, inasmuch as he, the author, advocated 
very thin plates. The speaker asked the author, 
also, if he could explain a little more clearly about 
the steel plates being damaged in consequence of the 
absorption of carbon. There seemed to be a little 
contradiction in the explanation of what happens 
in the blacksmith’s hands and what happens in the 
firebox. He supposed it must be due to the fact 
that the firebox starts with being steel, and there- 
fore the absorption of more carbon turns it 
into something more of the nature of cast iron. 
With reference to the diagrams which represented 
the amount of curvature given to the tubeplate, 
Mr. Yarrow had been most exhaustive in his 
measurements of distortion, but had not told the 
meeting any of the first measurements. It would 
have been very interesting indeed if he could have 
said what would be about the total strain, or total 
stress, on the tubeplate in consequence of the 
expansion of the tubes. The speaker supposed 
it would be an easy matter of calculation to show, 
within the limits of temperature to which the tubes 
were subject, that the amount of force they would 
exert to resist compression, supposing they were 
perfectly rigid, would amount to as much, probably, 
as 13 tons per square inch of sectional material. If 
that were the case there must be an enormous force 
exerted on the plate, and the speaker could not 
quite understand how it was that the author 
said: ‘‘In a boiler this plate is not free to 
move and is forced to remain flat or nearly so.” 
It was known at Greenwich that the differentia] 
expansion due to heating one side of a single metal 
was a fact, although it might not be in the text- 
books, but this was the first time that the speaker 
had seen it put forward in a public way. Professor 
Lambert summed up his remarks by saying that 
although he could not claim to speak with any autho- 
rity on boiler design, the interesting lecture on 
physical forces that Mr. Yarrow had given had per- 
suaded him, as an outsider, that these forces are so 
enormous that it is almost madness to try and resist 
them, and that the author was right in making his 
structures as flexible as possible, thus yielding to 
those forces rather than fighting them. 

Mr. Yarrow, in replying to the discussion, said 
that to do justice to all the questions that had 
been put would take a far longer time than was 
available. It appeared that the main point touched 
upon by the most experienced speakers was that 
the tubeplates get overheated. He _ perfectly 
agreed with this, and pointed out that this was 
the pith of all that he had said, and that the paper 
showed a means of reducing that overheating. One 
method was to adopt a metal that conducted heat 
quickly. He thought that was apparent. On the 
other hand if a metal were used which is a bad con- 
ductor of heat, it must be madethin. Professor 
Lambert had asked how it was known that the tube- 
plate remained flat although it had a tendency to 
curve. Mr. Yarrow said he had tried several ex- 
periments on the point so as to ascertain exactly 
the state of the tubeplate when under pressure. 
He got up a pressure of 170 1b. in a boiler, every 
part of which had been previously measured very 
accurately. After steam was raised to 170 Ib. the 
fire was pulled out and the bars were dropped down 
as quickly as possible. The boilers being hung up 
it was possible to get into the box and take exact 
measurements, which showed what changes had 
occurred when the plate was under pressure and 
the boiler heated to different temperatures. For 
practical purposes, the tubeplate, it was found, was 





flat throughout, the amount of distortion being 
very small. Professor Lambert had asked about 
steel plates being damaged by the absorption of 
carbon. The speaker said that in starting with 
steel, which absorbs more carbon, it becomes too 
steely and is therefore brittle. In the case of 
welding iron the little carbon absorbed would 
improve the quality. Admiral de Horsey, in his 
remarks, had asked if there was any objection to 
a hanging bridge. Theauthor thought it an exceed- 
ingly good thing if the tubes gave much trouble, 
but if not, he thought it was better dispensed with. 
That was the reason his firm had abandoned the 
plan. If the boiler were a very sensitive one, and 
likely to leak, he thought a hanging bridge tended 
to help matters. It also equalised the absorption 
of heat by the tubes, as Mr. Fothergill mentioned, 
and prevented the cold air passing direct on the 
tubeplate. Mr. Martell had complained of the 
large boilers which distorted his ships. The author 
thought we might look forward to the time when 
boilers would be smaller, and Mr. Martell’s stringers 
might go intact from end to end. The author felt 
certain that in the course of time engineers would 
be able to get the power wanted with boilers of 
much smaller dimensions and lighter weight. Mr. 
Manuel had asked what Mr. Webb would do if he 
were requested to halve the size of his locomotive, 
and get the same power, for that was what the 
marine engineer was expected to do. The author 
pointed out that the marine engineer had machinery 
of enormous size compared with Mr. Webb’s loco- 
motives. He thought this would be evident when 
he told the meeting that Mr. Webb’s express engines 
developed 1200 indicated horse-power. Thus Mr. 
Webb had not only halved the size of his boiler, 
as compared to that adopted by the marine engi- 
neer, but had gone considerably beyond that, there- 
fore he should not be asked to halve it again. Mr. 
Manuel had mentioned that a good deal had been 
said about locomotive engineers. Commenting on 
this, the author said that the locomotive engineer 
was the only man who had had much experience in 
forced draught, and had practically brought it 
nearly to perfection. Mr. Marshall had asked the 
author’s opinion as to different ways of setting out 
tubes. Mr. Yarrow would prefer not to offer an 
opinion on that subject, as he had no facts to bear 
upon it. As regards the slackening of the tube 
ends, the author had indicated that if there was a 
great difference in thickness between the tube and 
the tubeplate, the tube would get crushed. If 
Mr. Marshall would measure the tubes very accu- 
rately, he would find that the ends in the tube- 
plate were smaller than when put in, and that the 
tube had been crushed as the author had described. 
Mr. Marshall had said that engineers were trying 
to get too much heat through a given surface. The 
author quite agreed with this, supposing a metal 
that did not conduct heat quickly were used ; butif a 
good conductor, such as copper, were adopted, expe- 
rience proved that the surface was sufficient. This 
was borne out by the fact that he could get boilers 
with copper fireboxes, having proportions as indi- 
cated by the diagrams, to stand. Mr. Thornycroft 
had asked what was.the proper time to spend 
in getting a boiler up to a condition of working 
at full power. The author said that on the 
first trial of a boiler he never worked it up to 
its maximum power. Mr. Morcom had described 
how tubes became reduced in diameter and leaked. 
The author had dealt with this in his reply to Mr. 
Marshall. Neither Mr. Marshall nor Mr. Morcom 
had given the thicknesses of their tubeplates and 
tubes. Mr. Morcom here said his tubeplates were 
Zin. thick. ‘ That,” said Mr. Yarrow, ‘‘is too 
thick.” Mr. Marshall remarked that his were ;; in. 
Mr. Yarrow regretted that 3 in. was more than 
4in., which should be the maximum thickness. 
Mr. Fothergill had suggested increased area of 
tubes. Increase of area, the author pointed out, 
makes a stiffer and a rigid tube. Mr. Fothergill 
had also said that if a tube bends it would leak. 
That the author entirely disagreed with. A tube, 
he said, might bend between the tubeplates, 
but, if it did not bend in the tubeplate, it would 
not leak. Turning to the remarks of Mr. Durston, 
the author first bore testimony to his high appre- 
ciation of the ability with which the Engineer-in- 
Chief controlled his department. There were, 
however, some points of engineering practice upon 
which they appeared to differ. Mr. Durston spoke 
of a very large tubeplate. The size of the tube- 
plate, the author pointed out, does not affect the 
question of leaky tubes. He attributed many 
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cases of leakage to the ovalling of the holes and 
the difference in shape of the holes as measured on 
the inside and the outside of the plate. If the 
boiler leak, and tube holes that were true originally 
had become distorted in the manner described 
in the paper, one might be almost sure that the 
distortion was due to the strains thrown on the 
plate by its tendency to bend and its not being 
allowed to do so. He thought that was a deduc- 
tion which it was fair to make from the facts he 
had set forth. Whether the tubeplate be large or 
small does not affect the question ; for if it were 
allowed to curve the large plate would curve more, 
but not more, proportionately, than a small one ; 
and, therefore, the stress, when the plate is kept 
flat, is, for equal areas, the same in both cases. 
The size of the tubeplate, therefore, does not affect 
the question. That was confirmed by the fact that 
in old times there was the same trouble with small 
boilers that there was with large ones, supposing 
the tubeplate to have been the same thickness and 
the same proportionate amount of fuel to have 
been burnt. He had feared that when he 
had to adopt larger boilers his troubles would 
increase, but he found, as a matter of fact, that 
the difficulties were not dependent on size. Turn- 
ing to another subject, Mr. Durston had said that 
exhausting in the smokebox had not the same effect 
as applying air pressure in the stokehold. Mr. 
Yarrow would not dispute that, but he confessed 
that he would like to have a better explanation 
of the fact than had yet, to his knowledge, ever 
been given. The principal reason he had alluded 
to air pressure so forcibly was because people were 
so apt to consider that the amount a boiler was 
forced was entirely dependent on air pressure. 
He thought the sooner that mode of expression 
was done away with the better; because one boiler 
may be forced more with 2 in. of air pressure 
than another would be with 3in. Naturally, with 
the same boiler an increase of air pressure indi- 
cates an increase of fuel burnt. It was therefore 
correct to use the words air pressure, relatively, 
with regard to the same boiler, but not as between 
two boilers. Mr. Durston had, theauthor pointed 
out, very properly said that he, Mr. Yarrow, had 
had no experience with a nest of boilers; and 
therefore he could not express an opinion with 
regard to difficulties of feed under such conditions. 
He could not imagine that that had anything to do 
with the ovalling of the holes, the leaking of the 
tubes, or the distortion of the plates. With regard 
to the comparative merits of copper and steel he 
would point out that on several occasions he had 
built torpedo boats having boilers with copper fire- 
boxes and copper tubes, and other boats fitted with 
precisely similar boilers, excepting that they had 
steel fireboxes and steel tubes. The latter had 
invariably given much trouble, whilst the copper 
boxes were free from difficulties in working. That, 
Mr. Yarrow said, was a fact and not an opinion. 
The author fully agreed with Mr. Durston as to 
the necessity of having good circulation. That was 
one of the many things all were agreed upon, but 
only a certain amount of circulation was wanted ; 
anything more than sufficient was unnecessary. 
Increasing the circulation would not get over the 
evils of a thick tubeplate. If an iron or steel 
tubeplate were thick, and the combustion rapid, 
the author did not believe it possible to keep the 
tubes tight; but if the tubeplates were of copper a 
greater thickness was admissible. 

The President, in proposing a vote of thanks to 
the author, said that apart from the great scientific 
value of the paper he thought it would have a 
financial effect in inducing higher quotations in the 
copper market in a few days. 


Suips’ ARMOUR. 


The proceedings of Friday, the 20th March, were 
opened by the reading of M. Barba’s paper on 
‘**Recent Improvements in Armour for Vessels.” 
We shall publish this paper in full in a subsequent 
issue, and need therefore do no more at present 
than give an outline of its contents. The author, 
as is well known, is the chief engineer of the cele- 
brated Creusdt Works, and the contribution there- 
fore comes with the sanction of the great house of 
Schneider, and it was looked forward to with all 
the interest that might be supposed to attach to the 
utterances of the great rival of English armour- 
plate manufacturers. The author first devoted 
himself to what he called a historical sketch of the 
manufacture of armour-plates, since wrought-iron 
plates had been given up. This sketch consists of 


a brief enumeration of all the competitive trials 
made upon Schneider and other plates. It was stated 
that the orders mentioned in the paper as executed 
by Le Creusét, ‘‘Had been accompanied by test- 
plates fired at with every calibre of gun at the 
testing-ground at Gavre (irrespective of firing done 
to test chrome steel projectiles, for which purpose 
Schneider plates are always used by the French), 
and the plates have always fulfilled the required 
conditions of reception, and that they have never 
given rise to any hesitation for the immediate 
acceptance of the corresponding series of plates.” 
The measurement of the power of resistance of 
armour-plates to perforation was next dealt with 
by the author, who gave what is known as the 
Gavre formula, which should be known to every 
one interested in those matters ; we therefore give 
it here, although it will be repeated when we print 
the paper in full. 

pv2=a 16002 €1+4 
being weight of projectile. 
its velocity in metres. 
the calibre of gun in decimetres. 
thickness of plate in decimetres. 


This formula, the author states, gives correct 
answers for trials that were made with shots 16 in. 
in diameter and more; but for smaller diameters 
and for thick plates, tried with shots fired with 
greater velocities, it differs appreciably from the 
results of experiments. For cases of the latter 
nature Commandant Jacob de Marre’s formula is 
generally preferred, viz. : 


p. v. 2 = a5 12802 €1-4 


The effects produced by impact upon the projec- 
tiles, and the secondary effect of impact upon the 
plates, namely cracks, were also discussed. The 
conclusion the author wished to impress was that 
in all trials spoken of, setting aside a plate that 
was defective through its manufacture being 
hurried, the Schneider plates manufactured by 
means of the process modified in 1880, had unques- 
tionably kept out the projectiles better than any 
other plates. The author did not see the neces- 
sity of seeking so earnestly the suppression of 
cracks since they do not exercise any influence 
upon perforation. By giving the steel a laminated 
structure, assisted by the introduction of nickel, it 
is possible to keep back the apparition of cracks, 
but the author did not think that by any metal 
they could be done away with altogether. 

The discussion on this paper was commenced by 
Mr. Alexander Wilson, of the firm of Cammell and 
Co., of Sheffield. He said he had only just seen 
the paper and had therefore had no time for the 
preparation of such remarks as he would wish to 
make. His firm had been engaged in armour-plate 
making from the first, and he might therefore claim 
to be acquainted with what had been going on. At 
first they made iron armour, but artillery improved, 
and to stop the penetration of the projectile they 
had to give the iron armour a steel face, and 
compound armour was the result. At that time 
there were not appliances for dealing with large 
masses of steel. So far as the paper went he saw 
little to discuss, as it consisted chiefly of a list of 
the occasions on which Schneider plates had been 
supplied, but from the point of view of an historical 
sketch of armour plates such as the author had 
proposed to give, Mr. Wilson thought a great deal 
had been omitted. There was nothing in the paper 
to show that all steel armour was better than com- 
pound armour, and it was a proposition which the 
speaker was prepared to contradict. As one of the 
largest makers of steel armour, as well as of com- 
pound armour, his firm was in a position to form an 
unbiassed opinion. The compound armour broke 
up the forged steel shell, but asa rule steel plates are 
penetrated, and with high explosives it was a serious 
matter to penetrate. They had just been passing 
through an extensive series of experiments, and had 
reduced the penetration of plates extensively. Mr. 
White asked if the speaker would give the result of 
the Russian trials. Mr. Wilson said that they had 
been most satisfactory, and that the compound 
armour had acted in an admirable manner, keeping 
out the steel shell and also withstanding the explo- 
sive shell. 

Mr. Ellis, Jun., of the firm of John Brown and 
Co., Limited, said he was sorry his father was not 
able to be present, as he could speak from many 
more years’ experience of armour-plate making. It 
was also to be regretted that the author was not 
present, so that he might be asked for the facts 
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upon which he founded his views, M, Barba laid 


stress on the lamination which ought to be found in 
good armour-plate. This lamination must exist in 
compound armour, but it is extremely difficult to 
get in all-steel plates. The author admitted the 
inferiority of steel to compound plates in the resis- 
tance of common shell. That, the speaker thought, 
was the most vital consideration, for, in a naval 
engagement, where one forged steel shell was 
fired, there would be 50 or 100 common shell. 
Another point to be remembered was that in a 
naval engagement a large proportion of shots strike 
obliquely, and the hard face showed to greater 
advantage in this respect. He would also have been 
glad to have asked the author some questions as to 
the size of the plates. 

Mr. Thomas Vickers said that if the author of the 
paper had been present he would have asked him 
what passage in the Russian report entitled him to 
say that ‘‘ Schneider was first in the official classifi- 
cation according to the order of excellency.” If he 
could judge from the orders his firm got he should 
feel inclined to be quite satisfied with the estimation 
in which his armour-plates were held. The question 
to be settled in deciding the merits of steel armour 
was, whether greater resistance should be offered to 
the penetration of the projectile, which could only 
be obtained at the expense of toughness, or whether 
the metal should be tougher and less hard. That 
was a question which science had not determined, 
and he therefore followed a medium course. At 
the trials at Annapolis, the nickel plate, which was 
more tough and more penetrative, was considered 
the best. As for lamination he did not think any 
metallurgist would suppose nickel would give that 
property to cast steel. When a projectile strikes 
a plate the metal must be distorted, and if that 
leads to cracking, it was likely to be called lami- 
nation. He had noticed that cracks beneath the 
surface parallel with the surface, were thought to 
be due to lamination. With regard to the Nettle 
trials he did not agree with either Mr. Wilson or 
Mr. Ellis. If he could lay the full results of the 
trial before the meeting he thought it would be 
seen that his two plates were the best. 

The President next called on Mr. Hall to speak 
as representing Messrs. Jessop and Co. On rising 
Mr. Hall said he did not, for the purposes of the 
discussion, represent Messrs. Jessop, but the Nickel 
Steel Syndicate. The author had said that in 1890 
there was made at Annapolis a competitive trial of 
compound and Schneider plates. This was the 
first trial of nickel steel plate. The Schneider 
nickel steel plate was first, and the Schneider all 
steel was second in the official classification. In 
the April preceding the time at which these trials 
had been made there was tried a nickel steel plate 
made by Mr. Hall, which had been fired at from 
the Nettle. The speaker referred to Mr. Riley’s 
paper on nickel steel before the Iron and Steel 
Institute in the year 1889,* and to the remarks he 
made in the discussion by which its reading was 
followed. He then stated what he had done 
in nickel steel. The result of the publicity 
given to the matter in this way was that difficulties 
arose as to the supply of nickel. This had caused 
him much trouble, which was much increased by 
the further notoriety the matter gained by the 
trials at Annapolis. Messrs. Schneider then amal- 
gamated with him and some others to form a 
Nickel Steel Syndicate, of which Sir James Kitson 
was president. He went to America to purchase 
all the nickel he could get, and this becoming 
known, resulted in the United States Government 
purchasing a million dollars’ worth of nickel while 
he was on the voyage across. The trouble with 
nickel steel now was that people wanted such a 
high price for the alloy. The syndicate had a 
small works in operation where they manufactured 
alittle ferro-nickel. They soon hoped to have a 
larger works in operation, and would then be in- 
dependent of French sources of supply. 

r. Albert Vickers had been present at the plate 
trials at St. Petersburg. A curious incident had 
occurred there. The shells were found to be soft 
when they came to be used, instead of having been 
properly hardened. They had only an interval of 
twenty-seven hours before the trials commenced, 
and when the hour arrived it was found that only 
ten projectiles had been rehardened, the rest being 
soft. It was arranged, therefore, to fire at each 
plate two soft shells at low velocity and three hard 
ones at high velocity. The two shells stuck in the 
compound plate and did not go through, although 
they broke up very badly. Against the Russian 








* See ENGINEERING, vol, xlvii., pp. 555 and 573, 
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|ones to manufacture all-steel plates.” Thespeaker 
would pould point out, in reference to this remark, 
that it was only of late that comparative tests of 


compound plate only one hard shell was fired, and 
that penetrated. At the Annapolis trials great 
credit was taken for the toughness of the nickel 
plate, although it was more penetrative. all-steel armour had been instituted. 

Mr. Alexander Wilson rose to explain that five; Sir Nathaniel Barnaby was the next speaker. 
shots were fired at the Russian plate, but none of | He referred to the spirited manner in which the 
them showed indications of being soft. | Sheffield steelmakers had altered their plant when 

Captain T. Tressider, late of the Royal Engi- | it was found that iron armour was no longer sufti- 
neers, but now representing Messrs. John Brown | cient to keep out projectiles, and to the way in 
and Co., of Sheffield, was surprised to hear what | which they had been willing to go to an enormous 
Mr. Vickers had said about the soft shells at the | further outlay in providing machinery suitable for 
Russian trial. It was the first news he had had on | steel plates, at a time when there was practically no 
the subject. In the higher velocity trials the | competition. It had been formerly insisted that 
compound plate was unfortunate, as its resistance | cracking of plates should not be allowed. Now it 
was just ow that required for the velocity} was said that cracking should be put up with if 
selected. If the velocity had been just a little | there were bolts enough to hold the plates up to 
lower the steel face would have resisted penetra-| their positions. The late Sir Joseph Whitworth 
tion and the compound system would have appeared | had proposed making plates that would especially 
the better of the two tried. The steel plate stopped | be designed to crack, for they were to be scored 








the shot, but broke up. It should be remembered 
that the shots were fired normal to the face of the 
plate, so that the projectiles were at the greatest 
advantage at a given velocity. In a naval action 
very few shots would strike a plate on a ship at 
right angles, and therefore very few would get 
through with the velocities used at the trial, and at 


across, but there were to be bolts enough to hold 
each part in position. The author had said: 
‘“‘The English Navy have several times thought 
of buying a Schneider plate to test it by 
firing. Our firm have always requested as a 
condition that the armour of a ship be guaranteed 
to them, in case the trial should prove the superior 


all lower velocities the projectiles would be eee 


qualities of the gw ; but, the Admiralty having 
The first two shots were at 1900 ft. per second, the 


refused to comply with their request, the proposal 
other three at 2100 ft. The latter was just up to| did not come to anything.” Sir Nathaniel thought 
the penetration of the compound armour and just! that the author had not accurately represented the 
below the penetration of steel. Another 100 ft. | exact facts. As far as his memory served him the 
per second would have brought the penetration up | case was as follows. The Admiralty had thought it 
to that of the steel armour. |might be good to have some all steel armour to 

Mr. Beardmore said his firm had been among the | work into the ship’s protection, and had invited 
earliest makers of ships’ armour. That had been Schneider to send over test plates. Messrs. 
iron armour, but now they were going in for steel. Schneider agreed to send the test plates, but only 
They had had to pay for their experience. The on condition that an order should be given them, 
first steel plate they submitted for trial had been too | such order, if Sir Nathaniel’s memory did not fail 
hard and had cracked ; the second had been too soft | him, being unconditional and not dependent on the 
and the shot had gonethrough. The third had been | success of the trial plate. The Admiralty would 
all right. The author had said in the paper that he| have agreed to give the order if, when the plate 
did not doubt that ‘‘ the resistance of armour will | had been tried, it had proved satisfactory. Probably 
still improve; improvements will probably be more | Sheffield would not have been pleased had the order 
rapid if other metallurgists contribute to the ques-| gone abroad, but the Admiralty would not have 
tion with their knowledge of the properties of steel, | considered that. They were prepared to buy the 
and if we are no longer, as of late, almost the only ' best plates they could get, whether Sheffield liked 








|itornot. Inconclusion Sir Nathaniel said that the 
country had reason to be proud of its Sheffield 
steelmakers, to whose energy and spirit he could 
bear evidence. 

Mr. Biles said that although armour making was 
a question more for iron and steel manufacturers to 
discuss, the working it into the finished design of a 
ship was the business of the naval constructor. 
He thought that the opinion of the value of all 
steel as compared to compound armour was based 
on special circumstances. The armour on a ship 
was supposed to possess certain characteristics, the 
belief in which was deduced from trials made with 
test plates. In speaking of the Russian trials the 
author had said : ‘*‘ In December, 1882, a competi- 
tive trial took place at Ochta between a compound 
and a Schneider plate. The latter gave a poor 
showing, owing to its manufacture having been 
hurried, so as to allow its being carried by sea 
before the ice set in. The usual precautions had 
been omitted, and a mistake, inexcusable for so im- 
portant a plate, had been indulged in by not testing 
its quality before delivery.” The Admiralty did 
not test every plate, and therefore committed the 
inexcusable mistake, according to M. Barba, of 
working plates into a ship without being tested. 
It had been said in the paper that since 1880 the 
Creusét Works had manufactured nearly half the 
| total tonnage of armoured plate ordered in France. 
| He was, however, under the impression that the 
| French Government did not use anything like half 

the solid steel plates manufactured. In conclu- 
| sion, he hoped the author would add to the practical 
value of his paper by giving as an appendix a com- 
plete record of all the trials he had mentioned, both 
of steel and compound plates. 

Mr. W. H. White said he could only speak as to 
the Admiralty action since he had become Director 
of Naval Construction ; but that had been a period 
of the greatest activity, and had produced remark- 
able results. In 1886 the matter began to receive 
attention. It was publicly stated that compound 
armour had been superseded, and that English 
ships carrying it were inferior to French vessels 
with all-steel armour. It was therefore decided by 
the authorities to make a series of trials, and these 
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date they had been using all steel armour for certain 
positions side by side with compound plates. Quite 
recently there had been placed with Messrs. Vickers 
an order for all steel armour to form the belt of an 
important battle-ship. It was certain that the 
country had gained much by these trials, and com- 
pound armour had been improved by the stern 
competition it had gone through. It was neces- 
sary, Mr. White said, to consider both per- 
foration and cracking in judging the excellence of 
armour, and not to place all importance on one 
quality only. Mr. Biles had mentioned an impor- 
tant point in stating that the armour on a ship 
should correctly represent the conditions obtained 
on trial. That was secured by the Admiralty as far 
as possible. Of course they could not fire at every 
plate, but they did all that could be done to learn 
the composition and physical condition of the trial 
plates, and by carefully watching the manufacture, 
which was done by overseers on the spot, and by 
tests of samples of the plates, they made themselves 
as sure as, practically, they could. That at least 
was the Admiralty practice, though he did not 
think others carried out the system to the same 
extent. With regard to the value of cracking in 
destroying armour, it must be remembered there 
was this difference between a fortandaship. The 
former was fixed so that it might more readily be 
hit more than once in one place. The ship, on the 
other hand, was moving, and the chances of hitting 
again inthe same place were remote. Mr. White 
next dwelt on the marvellous advances made in 
armour-plate construction since 1877. With regard to 
nickel steel it had been his fate to see the Admiralty 
authorities held up to public scorn as examples of 
stupidity, ignorance, delay, and general somno- 
lence. Whilst other people were going ahead with 
ni:kel-steel, the Admiralty people were asleep or 
worse. That was what the newspapers said ; but 
the facts were that two years ago, at a meeting of 
the Iron and Steel Institute, when Mr. James 
Riley read his memorable paper, Mr. White had 
stated in the discussion that if the Admiralty could 
get a plate of nickel-steel they would try it, and a 
plate had actually been fired at on the 16th of 
April, 1890. This was a 4-in. plate which had 
been tested before going further with other trials, 
but the data collected was just as valuable as if 
the plate had been 20 in. thick. Since then there 
had been no neglect of this matter, for other 
nickel-steel plates had been tried; and he might 
tell Mr. Hall that the results had been very 
remarkable, and would compel him to bring up 
the standard which he would have to aim at. In 
speaking of cracking in plates the author had 
said that cracks depended upon the nearness 
of the point of impact of the shot to the edge, 
and they might be prevented by metallurgical 
processes. That might be true, but Mr. White 
would like to point out that he had seen cracks 
take place at some distance from the shot. What 
the cause might be it was difficult to say, and how 
far the effect might be serious, for cracks of given 
dimensions, it was also difficult to decide. In the 
absence of the practical experience of real war they 
could only rely on a jury of experts. It might be 
taken as pretty certain that serious cracks would 
be a serious matter. It was but fair to remember 
that in the battle of the plates and the guns the 
attack was free and variable, whilst the defence 
was not. The attack might say we have to deal 
with a different kind of armour, and we will use a 
form of projectile more suitable to destroy it. 
Again high explosives were another form of attack 
which had to be met. Iu conclusion he would 
point out that it was true universally that ships of 
war could be put out of action without destroying 
side armour, and, therefore, it would be easy to 
make the mistake of devoting too much attention to 
armour-piercing projectiles. 

Mr. Hall, in explanation, said that his nickel 
“> had not been tempered in oil as that tested 
»y the Admiralty had been. Mr. White replied 
that Mr. Hall was misinformed. The plate fired 
at had not been oil-tempered. After a vote of 
thanks had been passed, the noxt paper on the list 
was taken. 


Tue Loapina or STEEL VEsseELs. 


The contribution of Mr. Thomas Phillips was 
**On the Alterations in Form of Steel Vessels due 
to Different Conditions of Loading.” This paper 
we shall print in full in an early issue and we may 
therefore at once proceed to the discussion. 

Professor Jenkins was the first speaker and 





referred to the troubles that had arisen through 
the calculations as to the carrying capacity of vessels 
being out from the causes specified by the author. 
He gave instances of vessels built at Dumbarton 
about which he had been consulted. Mr. Phillips 
had referred to the deflection of wooden vessels, 
but the speaker thought this was greater than had 
been stated in the paper. He, the speaker, thought 
it was often 12in. Mr. F. K. Barnes had said 
14 in., but Mr. White thought it was usually not so 
much, This, of course, did not represent a strain 
in the wood, but was due to the impossibility of 
getting all the fastenings between the parts an abso- 
lutely close fit. The same thing was true of iron 
and steel vessels ; for, however well the rivetting 
might be done, the contact would not be sufficiently 
close to entirely preclude movement. Professor 
Jenkins criticised the way in which the author had 
set up his sights, saying that the longitudinal and 
transverse changes should be taken separately and 
it was wrong to mix them up. He also referred to 
the difficulty of getting the draught of water accu- 
rately, as there was nearly always some disturbance 
of the surface. The author had attached impor- 
tance to the presence of an iron deck; but this, 
the speaker thought, was unnecessary, as the ends 
would go down with a very minute extension of 
the deck. He pointed out that the deflections of the 
vessels were so small as to be structurally unimpor- 
tant, and that those experienced at sea must be far 
greater. No data were obtainable as to the deflec- 
tions at sea, but the speaker was prepared to accept 
the truth of a statement which put it down at some 
inches. If the period of the hull were to synchronise 
with that of the wave the effect might be disas- 
trous. Too muchimportance could not be attached 
to ascertaining the straightness of the keel blocks 
in these observations, and there was another point 
which had been suggested by Mr. Yarrow’s experi- 
ments of the night before, namely, that the differ- 
ence in temperature between the air and water 
might affect the results. 

Mr. Martell said that the paper was extremely 
opportune, as owners were complaining that vessels 
built to carry a given weight of cargo often fell 
short of the promises made for them, sometimes to 
the extent of 100 tons, from the causes given, but 
Mr. Martell had looked upon it as absurd thata 
ship built to Lloyd’s rules could alter some inches. 
The evidence was, however, strong, and he deter- 
mined to inquire into the matter. Mr. Phillips 
was told off by Lloyd’s for this purpose, and 
the result was the present paper. Mr. Martell 
went on to give instances in which difficulties 
have occurred through the nature of the ground 
upon which the keel blocks were laid, espe- 
cially on the Clyde, where it was necessary to 
be continually sighting the keel. Professor Jenkins 
had criticised the way in which the author had 
taken his observations; Mr. Martell was of opinion 
that it was good enough. He also did not agree 
with Professor Jenkins that the iron deck was not 
of much importance; a view which he supported 
by giving instances in which vessels had got 
aground and the gunwale had given way, but the 
iron deck had showed no signs of straining. 

Mr. Walter Phillips said that any one who had to 
do with the loading of ships of the modern type 
must be extremely grateful for the author’s very 
able paper. The question he had opened up was of 
great importance, and the speaker would add a few 
facts which had come under his notice, more par- 
ticularly with regard to one of the steamers referred 
to. The question had presented itself to the 
speaker ina more definite form, namely, that of 
the owner’s side. Steamers may be guaranteed to 
carry a certain deadweight on a fixed freeboard, 
and then do not realise it by 80 to 100 tons. The 
author had told the meeting that the slackness in 
the moulded depth was traceable to the keel being 
out of truth, and if this were a fact, which the 
speaker did not deny, why, he asked, are not the 
owners allowed this in their freeboard assignment ? 
Referring to one of the vessels—denoted by the 
letter ‘‘A” in the paper—the speaker asked 
the meeting to note that the ballast tanks had 
never been filled, and consequently were in a con- 
dition never again to be so perfectly empty, as it is 
utterly impossible to take out all the water from 
the tanks by the pumps. This steamer had been 
sighted twice since the period mentioned in the 
paper, the first occasion being when she arrived in 
the Thames with a general cargo from the United 
States. Mr. Walter Phillips then tested the move- 
ment of the ship during unloading. He erected 





two fixed and two movable sights, a fixed one being 
placed on the aft end of the forecastle, a movable 
sight at the fore end of the bridge-house, and one 
at the aft end, whilst a fixed sight was placed 
abreast of the wheel-house. On the latter he 
secured the star glass of a sextant, this being more 
useful, as it had the customary dividing lines within 
it. Taking the two movable sights at a fixed dis- 
tance from the ship’s sides, a centre was placed on 
each, and the fore and aft sights were placed in 
the same line. When the ship arrived in the river 
her mean draught was 19 ft. 7 in., and the mean 
height—the Plimsoll mark was out of water—was 
1 ft. 4$in. ; the Plimsoll mark was 1 ft. 1lin. from 
the deck line. Adding these figures, he got 22 ft. 
103 in. to the underside of keel, and deducting the 
depth of keel, 94 in., he got 22 ft. 1 in., which was 
actually correct, having been measured twice whilst 
in dry dock. Whilst the discharging was carried on 
two observations were taken each day, and as the 
movable sights required to be lowered, the speaker 
thought he was right in concluding that the vessel 
was straightening herself, and this was amply 
proved by the noted mean draughts and the height 
the Plimsoll mark was out of water, the’ maximum 
lowering of the sights being 75 in. at the aft end of 
the bridge-house and 1 in. at the fore end, and the 
difference of draught being 4? in. When the cargo 
was all out the boilers and the tanks under the 
boilers, engines, and aft-holds were run up, and it 
was observed that this had the effect of setting the 
ship down in the middle to the extent of lifting the 
sights } in. on the aft end of the bridge-house and 
i in. at the fore end, whilst the differences of 

raughts were 2? in. The owners not liking the 
look of certain signs that were manifesting them- 
selves on the decks and sides of the ship, decided 
to strengthen her, and they accordingly had certain 
tie-plates, gussets, and doublings introduced in the 
neighbourhood of the after engine-room bulkhead, 
this being, in the speaker’s view, the weakest point. 
The ship was dry-docked on specially laid blocks, 
and on this occasion he measured the moulded 
depth and found it to be 22 ft. lin. ; at the same 
time he checked the accuracy of the water marks. 
Sights were again erected whilst in dock and set in 
a line, and on the vessel floating it was found that 
the alterations were very slight and the visible dif- 
ference of the moulded depth was in. Observa- 
tions were then taken during loading, and the 
greatest amount of sag was found to be 1 in. ; this 
was with a cargo of coals. The sister ship was 
docked on specially prepared blocks, and the 
moulded depth was found to be 22 ft. 04 in., and 
the water marks checked ; at the same time sights 
similar to those used in ship A were erected and 
placed true. The bunkers had only 20 tons in 
them ; the steam winch boiler was in work (esti- 
mated weight 15 tons) ; the main boilers and ballast 
tanks were empty. The vessel was then floated in 
dry dock, and the mean draught was found to be 
9 ft. 6 in. ; the visible height of deck line measured 
12 ft. 6 in., making a total of 22 ft., or a loss of 
4 in. in the moulded depth ; 400 tons of bunker 
coal were then shipped, and the measurements 
again taken. They were found to be 21 ft. 10} in., 
or a further drop of 14 in. ; 250 tons of rails were 
then stowed in each of No. 1 and No. 4 holds, and 
the observations showed a recovery to 22 ft. Ona 
further 250 tons being placed in these same holds, 
the reading showed 22 ft. 1? in., evidently proving 
that the vessel had been hogged to the extent of 
1} in. over her true moulded depth. Loading now 
commenced in Nos. 2 and 3 holds, and when 300 
tons had been placed in each the readings were 
21 ft. 114 in., showing that the steamer was again 
sagging, and on a further distribution of 480 tons 
in Nos. 2 and 3 holds only, the observations were 
21 ft. 10 in., and when the boilers were filled and 
the ship ready for sea they were 21 ft. 92 in., thus 
showing a total hogging of 2# in. over the floating 
line and 3 in. over that when measured in dry dock. 
The former of these figures was the amount that 
this vessel always lost in respect to cargo, viz., 60 
tons. In conclusion Mr. Walter Phillips pro- 
pounded the following proposition: Suppose a 
steamer to be floating at a mean draught of 10 ft. 
and the mean height of the load line is 10 ft. out of 
water, if the steamer were loaded to 20 ft. where 
should the load line be? He thought it would be 
agreed that the answer would be “awash.” If this 
were so it would prove that no alteration of form 
had taken place, but when the mark was found 
3 in. under water it could not but be concluded that 
the vessel had altered her form. The question, to 
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the speaker’s thinking, was of such importance 
that he had made several other tests, and he fully 
intended, as the opportunity arose, to make more, 
the results of which, if it should be interesting to 
the Institution, he would be pleased to communi- 
cate ; but he wished to state that it was a matter of 
common knowledge that owners of steel well- 
deckers built to carry 3000 tons to 4000 tons dead- 
weight have been disappointed in the carrying 
capacity of from 60 to 80 tons. 

Mr. Martell said, in reference to Mr. W. Phil- 
lips’s remarks, that it would be far more satisfac- 
tory if he, Mr. Phillips, would communicate with 
Lloyd’s Committee, when he was going to take 
observations, in order that they might be checked 
by a competent naval architect, instead of employ- 
ing a lad for the purpose. Mr. Walter Phillips 
explained that the lad in question was a stripling 
of twenty-seven. 

Mr. Thomas Phillips, in replying to the discus- 
sion, said that Mr. Walter Phillips had criticised 
his figures, but practically their conclusions had 
been the same in the end, for they both agreed 
that the capacity of the steamers would fall short 
60 to 80 tons. Mr. W. Phillips said that the ship 
he had referred to had been berthed on specially 
prepared ways, but Lloyd’s surveyors said they 
were 2} in. out. The author criticised his name- 
sake’s figures at some length, but as we are likely 
to hear more of this subject at a future date, we 
may leave the matter at present. In conclusion 
the author said that there could be no doubt as to 
the value of Lloyd’s rules and the sufficiency of 
their figures, 


STRESSES oN SuHips’ PLatina. 


The next paper taken was a contribution by Mr. 
J. A. Yates on ‘‘The Internal Stresses in Steel 
Plating Due to Water Pressure.” We shall print 
this contribution in full at a later date. The 
author dealt only with those parts of a ship’s plating 
which are practically flat. He considers that a strip 
12 in. wide, apart from the plating on both sides, 
while under pressure, will be bent either as a beam 
fixed at both ends, or as a suspension chain loaded 
uniformly perpendicular to the line of pressure. 
The author illustrated the resultant deflections by 
means of diagrams. In the former case the strip 
of plating would naturally be bent to a compara- 
tively easy curve over the supporting frames; in 
the latter the strip would sag between the frames, 
each curve thus formed joining the other at a 
defined angle where the supporting frame occurred. 
The tension in the plating and the deflection from 
a straight line are in both cases interdependent. If 
the tension were known the deflection could there- 
fore be calculated, and vice versd. The author 
next proceeded to give the calculations by which 
he arrived at the formule in the paper. It 
would be impossible to abstract this matter, and 
we must therefore leave our readers to refer 
to the full text of the paper. The conclusions 
arrived at were that if the deflection under 
pressure was less than one-sixth of the thickness 
of the plating, the strip considered will be bent 
under the conditions of a beam fixed at the ends; 
and if the deflection was greater than one-sixth 
of the thickness of plating the strip would be bent 
as a suspension chain or parabolic arch. The author 
assumes that when considerable pressure and deflec- 
tions exist, side tension plays a very important part, 
but in no case, for plating approximately flat 
originally, would side tension support more than 
one-half of the water pressure. He assumes that 
when the deflection is small enough to admit of the 
plating being considered as a beam the whole of the 
water pressure may in places be borne by the longi- 
tudinal tension if this does not exceed the stress 
when calculated as a chain; but when the deflec- 
tion is great enough to make the plating a chain 
or an arch, half only of the pressure is borne by the 
longitudinal stress, the remaining half being borne 
by the transverse stress. This the author puts 
forward simply as a rough-and-ready assumption, 
sufficient, however, for his purpose. As a practical 
deduction from the reasoning set forth the author 
arrives at the following conclusions. The maxi- 
mum deflection under pressure should be limited 
to about .05 in. per foot of length for outside 
plating or ballast tank plating. For bulkheads 
the deflection .1 in. per foot might be allowed. 
The stress which should be allowed for local 
pressure should, in the case of outer and 
inner bottom, be limited to from 2 to 3 tons per 
square inch ; but in the cases of bulkheads and 





water-tight flats in which this, usually the prin- 
cipal stress, has to be borne only on an emergency, 
about 7 tons per square inch may probably be 
allowed with safety. The deductions are set out 
in tabular form, and the effect of stiffeners in sup- 
porting bulkheads is next considered. The author 
recommends deep girders at intervals in place of 
small stiffeners. 

The discussion on this paper was opened by Mr. 
W. E. Smith, of the Admiralty. He said the paper 
showed how careful naval architects should be in 
applying mathematical reasoning to practical con- 
ditions of scantling. The mathematical investiga- 
tion was excellent in preparing the intelligence for 
what it had to look, for the unprepared eye misses 
facts which are plain to those who have investi- 
gated the subject from a theoretical standpoint. 
Still the only safe thing for the naval architect to 
do was to go to the ship itself and watch the effect 
of usage, and then use the information so obtained to 
verify the mathematical investigation or to support 
one with the other. The question Mr. Yates had 
taken up had not received the attention which it 
deserved, and it was becoming more and more impor- 
tant astime went on. The steelmakers were always 
trying to give stronger steel, but if the tensile 
strength were to be increased by 50 or 100 per 
cent. they could not take full advantage of it, 
on account of the strains brought about by water 
pressure. A similar result was found when the 
change was made from iron to steel. The increase 
in strength of material was something approaching 
30 per cent., but they were only able to reduce the 
scantling by 15 per cent. Experiments were made 
and showed that the laps of the plating, &c., give 
more favourable results. The speaker went on to 
say that he had spent the greater part of his life in 
investigations of this character, and he had come to 
the conclusion that their great use was to lead the 
investigator to what he had to look for in practical 
work, The author had questioned whether the 
spacing of frames should be more than 21 in. under 
certain conditions. H.M.S. Iris had the largest 
weight of machinery for the size of hull of any ship 
in the Royal Navy, and her frames were spaced 
48 in. 

Mr. G. H. Bryan, of Cambridge, was the next 
speaker. He pointed out that Mr. Yates had con- 
sidered the cases when the plating between two 
supports is bent as a beam and where it is bent as 
achain. It appeared to the speaker that the cases 
most likely to occur in practice were intermediate 
between these two extremes, and he had, therefore, 
worked out formule for the stresses when the 
water pressure was resisted partly by the rigidity 
and partly by tension in the plating. In doing 
this, two cases had to be considered, whether the 
plating was continuous at the supporting frame- 
work, or whether the parts on the two sides were 
separate. In the former case he found that if the 
plating was kept in equilibrium by its rigidity alone 
and not by tension, the stresses were only two- 
thirds of those calculated by Mr. Yates, and that 
this would enable the spacing to be increased from 
24 in. to nearly 30 in. Here the effect of tension 
would be to reduce the strength, unless the deflec- 
tion was greater than ;'5; of the thickness of the 
plating. Inthe second case, where each strip of 
plating only extends from one frame to the next, 
the results agreed more closely with those found by 
Mr. Yates. For the case of no tension, the stresses 
were the same as those given in the paper for a 
plate bent as a beam, and if the deflection were 
greater than } of the thickness the effect of tension 
would be to increase the strength. The most im- 
portant result was, doubtless, the speaker said, the 
possibility of increasing the spacing when the 
plating is continuous. Mr. Bryan had prepared a 
mathematical analysis of the question in which he 
supported the views he had put forward. With 
this, he said, he would not trouble the meeting, 
but would be pleased to show it to the author. 

Mr. W. H. White said that he had seen the analysis 
to which the last speaker had made reference. Mr. 
Bryan was clearly right in not putting it before the 
meeting, as it was too difficult a subject to master 
without previous study. The investigation was, 
however, of great value to naval architects, and he 
thought it would be well if the matter were to be 
incorporated in the Transactions. Lord Ravens- 
worth put this proposal to the meeting, when it was 
carried. 

Professor Jenkins was sorry to hear what Mr. 
Smith had said with regard to theoretical investiga- 
tion. If his advice were followed, we should build 





ships and send them to sea before we studied how 
to build them. When the speaker first went to 
Glasgow he inquired into this subject, and came to 
the conclusion it was not one of secondary, but of 
chief importance. He pointed out that when a 
vessel was in the trough of a sea, the bottom would 
be in tension, and the pressure would be less amid- 
ships; when on a wave the plating would be in 
compression, and the pressure would be greater. 

In reply the author said, in reference to Mr. 
Bryan’s remarks, that any one of the Tables was 
not to be taken by itself. He had taken the strips 
as a beam and as a chain for the purpose of investi- 
gation. The practical solution would be to take a 
mean between the two. Mr. Smith had mentioned 
the Iris, but it must be remembered that she had 
a rounder bottom than he had supposed in his 
examples ; but if she hada flat place it must sustain 
@ stress similar to that which would result in 
accordance with the calculations set forth in his 
—. 

_ The meeting was here adjourned until the even- 
ing. 


(To be continued.) 





Krne’s Norton.—The Rural Sanitary Authority of this 
union at its meeting on March 25 received, approved, and 
adopted a scheme of sewerage for dealing with the sewage 
of Northfield and King’s Norton, prepared by Mr. Robert 
Godfrey, Assoc. M. Inst. C.E., the engineer and surveyor 
to the authority. The scheme, which, with the purchase 
of land, will cost about 10,000/., has been criticall 
examined and favourably reported on by Mr. E. Pritchard, 
M. Inst. C.E., to whom the Rural Sanitary Authority 
referred it. Application is to be made to the Local 
Government Board for the necessary sanction and loan. 





TuE Guipine Rattway.—On the terrace in front of the 
Crystal Palace is now to be seen the ‘“‘gliding railway” 
which attracted so much attention at Paris at the late 
exhibition. We have already described its construction 
and method of operation (see vol. xlviii., page 371). Since 
the date of our former account no alterations of any 
moment have been introduced, and we see no reason to 
modify the opinions we formerly expressed. We notice 
in a small pamphlet, that has been issued in the interests 
of the railway, that the tractive power required per ton 
of train at a speed of 70 miles an hour is taken at 2.2 lb. 
This could Sey J be, if at all, in a vacuum, and the pas- 
sengers might find the conditions inconvenient. 

New Sree. Tusutar Liresoat.—Messrs. Mechan and 
Sons, of the Neptune Works, Glasgow, have just com- 

leted a tubular lifeboat for the Royal National Lifeboat 

nstitution. The length over all is 35 ft., and the beam 
10 ft., exclusive of a wooden fender which runs all 
round the vessel. The hulls are constructed of mild 
steel plates jj in. in thickness. The framing con- 
sists of steel angle bars 14 in. by 1} in. by }in., s 
at 21 in. centre to centre. The hulls, instead of being 
circular, are more of a boat-shaped section amidships, 
and, inst of tapering to points at each end, they 
diminish until their minimum diameter is 1 ft. 9 in. at 
the bow and 1 ft. 6 in. at the stern, the hulls tapering aft 
more than forward in order to afford a better delivery for 
the water which accumulates between them, and at the 
bow and stern they are curved round until they meet, 
thus ee a8 homogeneous structure instead of two 
separate hulls, as in the former style of tubular boats. 
This mode of construction will add materially to the 
buoyancy of the boat at the bow and stern. Two centre- 
boards are fixed to each hull, materially improving the 
sailing qualities of the boat, which will pull fourteen oars 
—seven on each side. Provision has been made for admit- 
ting water ballast into the central compartment of each 
hull, and powerful pumps are provided, by which the 
compartments can be emptied in a few minutes. 





An Unpercrounp Rartway ror New York.—The 
company for constructing an underground railway in 
New York has now been definitely formed. The tunnel 
is to run from Whitehall-street, New York, to Atlantic- 
avenue, Brooklyn. Under New York the tunnel is to 
be extended as far as Jerome Park, while the tunnel con- 
necting Brooklyn with Jersey City, under the North 
River, for which powers have uy been obtained, will 
form part of the scheme. The total length of the tunnels 
proposed to be constructed is 42 miles, and will involve an 
expenditure of 12,000,0007. The road of the tunnel is to 
be 100 ft. below the street pavement, and have a double 
track. About 6000/. has been spent in trial borings and 

reliminary works. The latter have shown that at a 
vepth varying between 90 ft. and 100 ft. below the street 
level the whole of the 42 miles of tunnel will be in rock, 
with the exception of about half a mile of tunnel under 
the North River and a short piece in Canal-street. The 
Brooklyn tunnel, on which work is to be soon commenced, 
will be rather over a mile long. The underground stations 
are to be 330 ft. long, 60 ft. wide, and 30 ft. high, and to 
be provided with shafts measuring 80 ft. by 17 ft. for six 
lifts carrying 340 persons per minute. The tunnel itself 
is to be 26 ft. wide by 20 ft. high, and built of brick in 
cement mortar. Ventilation is to be eae we for b 
large iron tubes placed in the crown of the tunnel, wit 
openings every 50 ft., and insured by two large ventilators 
drawing the air out of the centre of the tunnel. The fare 
between New York and Brooklyn is to be only 14d. 
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BOILERS WITH HOWDEN’S SYSTEM OF FORCED DRAUGHT; SS. “CITY OF VIENNA.” 


CONSTRUCTED BY MESSRS. JOHN AND JAMES THOMSON, 


FINNIESTON, GLASGOW, N.B, 
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Tue steamer City of Vienna, added recently to the; company, on which occasion, too, the employés pre-;that the propelling engines are the most powerful t 
oy line of steamers owned by Messrs. George Smith | sented to the chief of the company an equestrian portrait | et fitted with the Morton valve gear, and that the 
and Sons, Glasgow, is interesting from several points /in oils. She is, too, the largest vessel in the fleet. [ eT are worked under Howden’s system of forced 
of view. She was built to signalise the jubilee of the | But what is of still more importance to our readers is'draught. We therefore give engravings of the engines 
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PNEUMATIC HAMMER FOR FIXING RAILWAY TYRES. 
CONSTRUCTED BY MESSRS. BREUER, SCHUMACHER, AND CO., ENGINEERS, KALK. 


| 


tal 


i) 


and boilers, the former on our two-page plate and the 
latter on page 398. The engines, of course, are on the 
triple compound system, working on three cranks, 
the cylinders being 32 in., 53 in., and 87} in. in dia- 
meter, respectively, while the stroke of piston is 60 in. 
All three cylinders are fitted with Morton’s valve 
gearing, and the low-pressure cylinder has Thom’s 
slide valve. The details of the engine are shown 
clearly on the front elevation (Fig. 1), and the 
valve gearing on the end elevation (Fig. 2), which 
also indicates the method of operating the pumps, 
and the arrangement of the auxiliary engines, so 
that it is unnecessary to enter into minutix. Besides, 
we have already described and illustrated in detail 
Morton’s valve gearing.* The difference in the longi- 
tudinal engine-room space occupied by the new 
engines, as compared with that which would have 








* See ENGINEERING, vol. xxlix., pages 753-4, 








been occupied by engines of the same diameter of 
cylinders and ordinary link motion, designed to 
— the shortest space, consistent with having the 
crankshafts interchangeable, as in the present case, is 
over 4 ft., which ina ship of the dimensions of the City 
of Vienna represents a very large increased cargo space. 
The engines are placed within 24 ft. from bulk head to 
bulkhead. With these engines, too, there is also the 
additional advantage of increased longitudinal main 
bearing surface, although there are fewer bearings, 
consequent upon the reduced length of soleplate. 
Every working part of the engine is open and free of 
access, the valves being on the cross centre line of 
each engine, thus leaving a clear space from back to 
front between theengines. Special attention has been 
given by the engineers to the design and finish of the 
whole engine, ample bearing surface having been pro- 
vided in the working parts with the means of easy and 
efficient lubrication available for the engineers in 











There are two of Drysdale’s centrifugal 


charge. 
pumps, with cylinders 15 in. in diameter, and the 
other machinery in the engine-room includes two of 
Bumstead’s fans with Chandler’s engines; electric 


lighting plant by Messrs. Paterson and Cooper, 
London refrigerating machinery by Messrs. Kilburn, 
and Weir’s patent feed pumps, feed heater, and evapo- 
rating apparatus. 

The boilers, as we have already stated, are fitted 
with Howden’s arrangement for forced draught, of 
which the owners had previously acquired a satisfac- 
tory experience. Indeed, Messrs. Smith were among 
the first to adopt this system, the main principles of 
which are well known, while the details are indicated 
on our illustrations of the boilers. It may be noted 
that the company had the system tested. They adopted 
itin one steamer, which made the passage to India and 
back contemporaneously with a vessel fitted with 
natural draught. The forced draught steamer—the 
City of Venice—had quadruple engines ; but the pres- 
sure was only 145 lb. per square inch, against 150 Ib. 
with the triple-expansion engines. In other respects the 
vessels were practically alike, and had duplicate pro- 
pellers. The round voyage took about the same time, 
notwithstanding that the City of Venice had a dirty 
bottom and was ready to dock, while the other vessel 
was newly out of dock. The saving in coal, which 
Messrs. Smith themselves state was due entirely to the 
forced draught arrangement, was 224 per cent. , the con- 
sumption being 24 tons against 32.2 tons per day, makin 
a difference of 430 tons on the voyage. The indicate 
horse-power of 1700 was got at sea in the City of 
Venice from 90 square feet of firegrate, and the furnace 
bars suffered little or noinjury. Full details of the test 
will be foundin ENGINEERING, Vol. xlvii., page ll. There 
are four single-ended boilers in the City of Vienna, each 
14 ft. 6 in. in diameter by 11 ft. 6 in. long, with three 
furnaces, or twelve in all. The pressure is 160 lb. to 
the square inch. The horse-power contracted for was 
4000 indicated horse-power, on a grate area of 210 
square feet, while the heating surface is 8570 square 
feet. On trial in the Firth of Clyde with 160 lb. 
pressure, and running at a piston speed of 700 ft. per 
minute, the speed of the vessel was 15 knots. The 
highest speed on the measured mile was 15 knots with 
3303 indicated horse-power, and the mean 144 knots 
with 3200 horse-power. 

The vessel is 412 ft. long, 46 ft. 4 in. broad, and 
29 ft. 3in. deep, the tonnage being 5000 tons. She 
has three decks of steel covered with teak, a long 
bridge, with state-rooms amidships for fifty passengers, 
a@ music-room decorated in Renaissance style, and a 
dining-room in oak beautifully furnished. The City 
of Vienna is engaged on Messrs. Smith’s service between 
Glasgow, Liverpool, and Calcutta. She was built by 
Messrs. Workman, Clarke, and Co., Limited, Belfast, 
who have within recent years added six vessels to 
the City Line. The engines and boilers were con- 
structed by Messrs. John and James Thomson, Fin- 
nieston, Glasgow, who have constructed eleven sets 
of engines for City liners, beside several extensive 
alterations. 





PNEUMATIC TYRE HAMMER. 

THE machine which we illustrate on the present 
page has been built by the Kalker Werkzeugma- 
schinen-Fabrik, of Kalk, near Cologne, Germany, 
under the patents of Mr. C. A. Arn, for fixing in 
place the tyres of railway wheels, In Figs. 2 and 3 
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we give sketches of the work the machine is designed 
to perform. The ring a has to be secured by ham- 
mering down the edge 6b in Fig. 1 to the position 
shown in Fig. 2. 

The machine consists of a strong standard, carrying 
a flywheel, fast and loose pulleys, and a crankwheel, 
which by means of a rod works a piston, fitting 
nearly air-tight into a cylinder attached to the 
standard. A second piston carrying the tup enters 
into the lower part of this cylinder, leaving a free 
ag between the two pistons, It will be noted that 
the lower portion of the — in which the tup 
piston travels makes an angle with the upper portion; 
this angle, of course, corresponds with that of edge of 
the finished wheel as shown in Fig. 3. As the upper 

iston is pushed down by means of the crank, the air 
Geemoak the two pistons is compressed and with great 
violence forces out the bottom piston with the tup upon 
the piece to be forged. During the return stroke of 
the top piston the forging piston is withdrawn in con- 
sequence of the pressure of the outer air and the pre- 
vious operation is repeated on the down stroke. By 
means of a valve the amount of air between the two 
pistons can be regulated to a nicety and the strength 
of the blow adjusted. The method of securing the 
wheel in place during the operation is clearly shown 
in our engraving and needs no explanation. The 
hammers run at a high speed; the smaller sizes 
give as — as 500 blows per minute, —— 
when required this rate of striking can be reduced by 
allowing the belt to slip partly on the loose pulley. 





THE AUDITORIUM BUILDING, CHICAGO. 
Tue citizens of Chicago are very justly proud of the 
great building known as the Auditorium, which, built 
on Michigan Avenue, overlooks the Lake Front Park 
and Lake Michigan itself. Certainly the vast structure 
is unique, and as remarkable as unique ; except on the 
Michigan Avenue front it possesses but slight claims 
to architectural beauty, while the fagades on Wabash- 
avenue and Congress-street are as severely plain as 
massive and sombre material unrelieved by decoration, 
can make them. It was apparently the object of the 
architects to ra a rather. than please the eye, and 
in this respect therecan be no doubt that they have 
completely succeeded ; the building is imposing by the 
vastness of its proportions, by the magnificence of the 
materials used, and by the manner in which that 
material is massed together. Within, the arrange- 
ments are as striking as those of the exterior, and in 
addition the visitor is astonished at the profusion with 
which costly material and beautiful workmanship are 
distributed, What is perhaps of the greatest interest 
in this very interesting building is, however, the skill 
that has been shown throughout by Mr. D. Adler, the 
engineering partner of the firm of architects, Messrs. 
Adler and Sullivan, who carried out the whole of this 
remarkable work, of which we shall have more to say 
on another occasion; in the mean time we must confine 
ourselves to a notice of the general features of the 
building, and erry of the way in which the foun- 
dations are constructed. Before the Auditorium was 
built, Chicago possessed no great building worthy of 
the Garden City ; that this want must be supplied was 
evident to all, and a few of the more prominent and 
public-spirited of the citizens took vigorous action in 
1886 towards making good the deficiency ; among them 
should be especially named Mr. Ferd. Peck. It was con- 
sidered that a building devoted to any single purpose 
would be of inadequate proportions to do justice to 
the scheme; to limit it simply to business purposes 
would deprive it of all hee» f character; to produce 
something that would be only a monument would be 
unprofitable and unbusiness-like. So it was decided 
that the structure should combine many uses, the 
central feature being a vast theatre, around which 
should be grouped an hotel, stores, and offices, shops 
on the ground floor, &c. To these was to be added 
an observatory tower, while a recital hall was to form 
an annexe to the theatre for such performances and 
concerts as did not require the whole of the great 
accommodation given by the theatre. If this scheme 
could be carried out successfully it would not only be 
a& monument, but a paying venture, the glory of the 
city and a tribute to the commercial talents of its 
projectors. As may be imagined, when once the 
undertaking was resolved on, but little time was 
lost in putting it into execution ; the desi 
were approved in 1886, and in January, 1887, 
the foundations were commencec. The theatre 
was finished and opened by the President of the 
United States with at ceremony, on the 9th of 
December, 1889, and the building was declared com- 
plete in February, 1890. Not that it was really 
finished at that date nor even at the present time, for 
constant additions and improvements are going on, so 
that the size and scope of the building are greater 


than were originally intended. The place belongs to |- 


the Chicago Auditorium Association, which controls 
and manages the whole of the building except the 
hotel, this being leased to a separate company. The 
theatre contains seats for 4000 persons, but on special 


occasions, room is provided for 8000; the recital hall 
accommodates 500 people; and the hotel is —_ 
enough to receive 400 guests. The total height of the 
tower is 270 ft.; it contains 19 stories, the three upper 
ones being occupied by the United States Meteorolo- 

ical Department as a signal station and observatory. 

he weight of the tower is 13,000 tons, and that of the 
entire building is 110,000 tons. To carry this great load 
safely on the treacherous and water-holding soil that 
forms the bank of Lake Michigan, involved special 
arrangements which have been carried out with great 
boldness and skill, and apparently with much 
success, It was not, moreover, only the safety of the 
Auditorium that had to be considered ; for there existed 
large adjacent buildings which had to be carefully pro- 
tected. The manner in which this work was carried 
out is so interesting that we = se to describe it in 
some detail, which we are enabled to do, as Mr. Adler 
has kindly furnished us with illustrations and pr - 
ticulars. Designing the foundations was a very diffi- 
cult work, and was a constant series of compromises 
between positive wants and imperative conditions ; 
no great depth could be excavated, the soil was capable 
of supporting only a very moderate load, so that an 
even and wide distribution was a necessity ; the base- 
ment requirements of the Auditorium were extensive, 
the adjoining buildings had to be carefully guarded, 
and the drainage levels were as inconvenient as might 
be. These were the most serious and conflicting pro- 
blems which the architects were called upon to solve, 
or at all events harmonise in their most conflicting 
details. 

The most salient and prominent want appeared to be 
a pit under the stage, 62ft. by 120 ft. in extent, and 
sunk to as low a level as possible. Every additional 
foot of depth gained for this pit promised greater 
possibilities of improvement in stage mechanism, and 
threatened increased difficulties and complications of 
construction. Among the many limitations to the 
accomplishment of all that seemed desirable in this 
connection, there appeared considerations as to the 
safety of adjacent buildings, and the close proximity 
to the stage walls of the foundations of other parts 
of this building; and there was underlying all the 
proposed constructions a a and slippery 
soil, and overlying the floor of the stage pit, the water 
level of Lake Michigan, only from 12 ft, to 15 ft. below 
the street grade. Again, a boiler and machinery plant of 
nearly 2000 horse-power, required for the lighting, 
heating, cooling, ventilating, elevators, kitchen, and 
laundry apparatus of the building demanded for its suit- 
able accommodation an area equal to fully two-thirds 
that of the entire building, and to make the basement 
story available for this purpose a height of from 
10 ft. to 14 ft. was indispensable. In view of the com- 
mercial reasons for keeping the first floor as near as 

ossible to the ground, it became necessary to sink the 
ement floor, and therefore the foundations, to a con- 
siderable depth below grade, and to adopt a practice 
different from that so successfully followed in the con- 
struction of many of the tall buildings in Chicago, the 
foundations of which average but 13 ft. below street 
level. 

It has been stated that the floor of the stage pit, as 
well as parts of the boiler and machinery room, are 
below the surface of Lake Michigan, while the greater 

rt of the basement floor is underneath sewer level ; 

or this reason it was necessary to adopt special 
measures of drainage, which will be referred to on 
another occasion. On the north side of the building 
were the party walls of two large structures, one, 
160 ft. long and carried 12 ft. below the street level, 
the other 170 ft. long and 17 ft. below the surface. 
As the foundations of the Auditorium building had to be 
lower, these walls were reconstructed. It was decided 
to adopt the lower level of 17 ft. as the standard depth 
of the foundations for the Auditorium building ; some 

ortions were however of necessity taken to a greater 
ig The walls surrounding the stage were sunk 
20 ft. below the surface, the maximum depth to which 
they could be carried with safety. The foundations of 
the tower were taken to a depth of 18 ft. in order that 
the large area necessary to support the weight might 
be preserved without interfering with the arrangements 
of the basement. A number of minor foundations did 
not descend more than 12 ft. 

Figs. 2 to 12, page 395, give a good idea of the 
characteristic features of this part of the work ; Fig. 2 
indicates the method adopted of bonding together ad- 
jacent foundations constructed at different levels. 

The spread from the faces of the basement walls and 
piers to the extreme limits of the foundations being 
ver t, the requisite transverse strength of the 
individual layers was secured by the use, as the base of 
the entire structure, of two layers of 12-in. timbers, 
covered by a bed of concrete, inclosing 70-lb. steel 
rails, 12-in, steel J beams, and 15-in. steel I beams, as 
occasion demanded in the different cases. 

In determining the timber areas and weights 
required to resist the transverse strains, the project- 
ing parts were calculated, in each case, as cantilevers 
densi equal to their projection with an equally dis- 





tributed load, as determined in each case from the 





calculated weight of the superstructure. The fibre 
strain allotted to the timber, both for compression and 
tension, was 1200 lb. per square inch, and for the steel 
12,000 lb. per square inch, 

In Fig. 3 is shown the method of making the foun- 
dations of three columns which occupy a position close 
by the great Studebaker block, one of the large 
buildings already referred to; these columns were 
carried on short girders (see Fig. 5) resting on the 
foundations of the Auditorium building, and on short 
steel beams added to the foundation of the wall of the 
Studebaker block ; the end of the girder is kept clear 
of the latter. Figs. 7, 8, and 9 show the method of 
under-pinning one of the front walls of the other block ; 
this wall was held up by timbers, the ends of which 
were supported on screws, and an adjustable timber 
foundation, till the new work was completed, the 
screws being left on until all the settlement in the new 
work had ceased. Figs. 6, 10, 11, and 12 illustrate 
the foundations of the tower. It consists of a solid 
mass of material 100 ft. long, 67.5 ft. wide, and 7 ft. 
thick, This platform or raft is built up of timbers, 
steel rails, 12-in. and 15-in. steel J beams, arranged as 
shown in the figures, A double row of 12-in. by 12-in. 
timbers form the floor of the platform, and on this 
is laid a mass of concrete with the rails and beams 
embedded in it. As will be seen in Fig. 11, a pair of 
steel beams 15 in. deep are placed under each of these 
small columns shown. Two of the outer walls rest on 
independent platforms, although the beams are carried 
through (see Fig. 12). By this arrangement the weight 
is uniformly distributed, the load being nearly 2 tons a 
foot. In laying the foundation the lower course of 
timbers was ded in sand, and the second tier was 
set in cement. The vertical joints between the timbers 
are open, and a filling of broken stone, brick, or sand 
was worked between. This was done to make sure 
that the water filtering from the lake, and the level 
of which varies from the top of the floor to 3 ft. above 
it, should at all times surround the timbers. The 
spaces between the separate foundations were excavated 
and filled with sand, so that if the lake level sunk 
below the foundations, they could be artificially flooded. 
From the top of the concrete laid on the timbers 
to the first — floor joists, the walls are built of 
rubble masonry laid in cement, The pier foundations 
have a bed of concrete in which from one to three 
layers of railroad bars are imbedded, forming offsets 
of such dimensions as to keep the fibre strains of the 
metal within the limit before stated. In the case of 
the foundations of two of the smoke-stacks, this limi- 
tation of fibre strains made it necessary to introduce 
a layer of 12-in. steel beams, while in the tower foun- 
dation the offsets were so great as to require a mass of 
concrete 5 ft. high, inclosing three layers of rails and 
twolayers of 15-in. steel beams, distributed. From 
the top of the concrete to the first story floor, the 
tower foundations are formed of block rubble masonry, 
with binders of dressed stone. 

For all concrete and for all stone masonry below 
the basement floor level, American Portland cement 
was used. For the masonry above that line, about one- 
third of Louisville and two-thirds of Utica cement 
were used. The concrete was mixed in the pro- 
portion of two parts of coarse-broken stones, three parts 
fine broken stone, two parts coarse sand, one part fine 
sand to one part cement. About one-half of this was 
mixed by hand, dry, and then tempered with water. 
The remainder was mixed by machines. It was put 
in in layers from 4 in, to 6 in., and each layer was 
well rammed. No difference in quality was observed 
as between the hand-made and the machine-made 
concrete, and the use of the latter was found advan- 
tageous only when very large masses of concrete were 
wanted in close proximity to the bank on which the 
mixing machine was set, 

The volume of earth excavated was 28,860 cubic 
yards. The quantities of materials used were as 
follows: 1,000,000 ft. timber, 231} tons steel rails, 
763 tons steel J beams, 2565 cubic yards broken stone, 
2921 cubic yards sand, 2650 barrels cement, 933 cords 
rubble stone, 4296 cubic feet dimension stone, and 
1,280,000 bricks. 

The borings and tests made to determine the 
character of the soil underlying these foundations were 
unusually thorough. They were made by Gen. William 
Sooy Smith, well known through his valuable services 
in connection with some of the most noted engineering 
structures throughout the country. Borings were 
made at an average distance of 20ft. apart over the 
area occupied by the building. Tests as to the bearing 
capacity of the soil were made under quite a number 
of varying conditions ; first, they were made with bear- 
ing discs of various areas so as to determine the differ- 
ence, if any, of bearing capacity of the larger or smaller 
areas, with a view of establishing the extent to which 
the shearing of the edges of the foundation is an 
element to be considered in their calculation. Next, 
these test discs were set at varying levels so as to deter- 
mine the relative bearing capacity of the soil at these 
different levels. We shall on a future occasion give 
further particulars of this building, and especially of 
the theatre, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 18, 1891. 
Ovr railmakers are rather disappointed at the back- 
wardness of demand; they are firmly holding up to 
30 dols. at mill for small lots. There are buyers in 
the market for 5000 or 10,000 ton lots, so we are told, 
and no doubt there would be such large purchases 
made, if makers would accept 28 dols., which seems 
to be the price at which buyers are willing to place 
contracts. Buyers claim that the cost of rails is from 
27 dols. to 28 dols., and that there is nothing to be 
had at less than 30 dols, There is not much demand 
in other branches of the trade, although iron and steel 
makers are looking almost daily for the signal of 
attack. The production of crude iron is still 40,000 tons 
r week below the average, and strange to say this 
falling off has not affected prices in the least. To-day’s 
advice from the Connelsville region is that the coke 
workers are ready to yield, but the companies are in- 
sisting upon a 10 per cent. reduction in wages. Rail- 
road managers controlling coke and coal traffic from 
Pittsburg to western points, have not yet made the 
concessions desired. The condition of the iron trade 
in the Southern States is more favourable. The fur- 
nace companies are selling their product about as fast 
as made. The demand for iron and steel throughout 
the Western States is more active than in the east. No 
new ng mange are likely to appear until the middle 
of April, when it is socal that a — percentage 
of heavy buyers will then come into market, and place 
their orders. The financial situation is unfavourable. 
In eastern commercial centres there is an abundance 
of money, but elsewhere serious complaints are made. 
The gross earnings of 145 railroads increased in 
February more than 4 per cent. over the earnings in 
same month last year. The earnings for February last 
year were 1] per cent. over the earnings for February, 
1889. There is an enormous volume of traffic, and the 
railroad managers begin to think that traffic conditions 
will be more favourable this year than they predicted 
three months ago. Railroad. building will prose- 
cuted with the utmost care, as investors are alarmed. 
The smaller industries throughout the country are all 
doing well. Machine shops, boiler works, bridge 
works, and car shops are all crowded, ‘There are 
threats of trouble among the building trades, but not 
elsewhere. Bottom prices have been reached in nearly 
all industries. 
PHILADELPHIA, March 26, 1891. 
The American iron markets have dropped back from 
the activity that was apparent in February, and prices 
are now weak, and business of moderate proportions. 
Usually business is very active during the last two 
weeks of March, but for some reasons not apparent 
large buyers are purchasing very little material. Prior 
to the adjournment of Congress, it was very widely 
stated that business would become quite active when 
that body of gigantic intellects were dispersed, but no 
improvement has set in. Steel rails are still quoted 
very strong at 30 dols. for large lots and 31 dols. for 
sinall lots. Two or three mischief-making mills have 
been placed under supervision, so that competition this 
season will not be as bitter as last, and in consequence 
steel rail companies are asking 2 dols. per ton more than 
they would otherwise ask. Nearly all of the larger rail- 
way corporations have large enterprises on hand, involv- 
ing the use of plate and structural iron and steel, but the 
policy of these companies has beeen and is still to pur- 
chase material only about as it is needed, and not three 
or six months in advance, as was the case before the 
enlargement of ironmaking facilities. Thenew Adams 
rocess is attracting a good deal of attention, and 
icenses are being sold for the manufacture of steel by 
that process. The Cambria Iron Company is experi- 
menting with a view to the adoption of that system 
upon a large scale. The Connelsville coke strike, 
which involves 15,000 workers, and which has been in 
progress for two months past, is likely to terminate 
at an early day. The strikers have not been properly 
supported. Shipments have fallen from 100,000 tons 
per week to about 30,000 tons. There is no change in 
the situation in the Shenango and Mahoning valleys. 
Prices for Lake Superior ore will probably decline 
25 cents per ton, and Lake freight rates will also be 
reduced. There is very little activity for iron ore just 
at present. Heavy orders have been received at 
Cleveland for foundry and Bessemer irons. 








MISCELLANEA. 
THE new Sault Ste. Marie Lock, Michigan, is to be 
800 ft. long between the hollow quoins, 100 ft. wide, with 
a depth of 22.4 ft. over the sills. 


The King of Siam has granted a concession to Mr. 
Dunlop, of Singapore, to construct_a railway across the 
Malay Peninsula from Singora to Saibwiee, and then to 
the tin district of Kulen. 


Mr. R. L. Weighton, M.A., of Edinburgh, and for 
some years past chief draughtsman at the works of 
Messrs. R. and W. Hawthorn, Leslie, and Co., has been 
appointed professor of mechanical and marine engineer- 
ing and naval architecture at the Durham College of 
Science, Newcastle-on-Tyne, 





The receipts of the twenty-three principal railways 
of the United Kingdom, for the week ending March 22, 
amounted, on 16,2444 miles, to 1,289,463/., and for the 
corresponding period of 1890, on 16,1594 miles, to 
1,211,055/., an increase of 85 miles, or 0.5 per cent., and 
an increase of 78,408/., or 6.4 per cent. 


it is stated that Her Majesty’s Government have 
notified to Mr. Blaine, Secretary of State, their accept- 
ance of President Harrison’s invitation to take part in the 
exhibition to be held at Chicago in 1893, and that Lord 
Salisbury has also informed the President that a Royal 
Commission will be appointed to further British interests 
in connection with the Exhibition. 


Messrs. Craig and Rose, of London, who held the con- 
tract for supplying the paints and oils for the Forth 
Bridge, give the a figures as the total amounts 
supplied : Machinery and lubricating oils, 980,072 gallons; 
paint oils, 35,527 gallons; paint, 250 tons. It is com- 
puted that the quantity of paint was sufficient to cover .2 
square miles of surface. 


The Birmingham Corporation recently called in Mr. 
Mansergh to consult with its own engineer as to, future 
sources of water supply. In accordance with his report 
the Water Committee have resolved to recommend a 
scheme for the construction of reservoirs to impound the 
waters of the Elan and Claerwen, tributaries of the Wye, 
and to convey the same to Birmingham by a conduit, 
from which supplies would probably be afforded to other 
— on the way. The estimated cost is four millions 
sterling. 


The Council of the Society of Arts, acting under the 
provisions of the Benjamin Shaw trust, have offered two 


gold medals, or two prizes of 207. each, to the executive | Reco 


committee cf the Congress of Hygiene and Demography 
for any inventions or discoveries of date subsequent to 
1885, exhibited at or submitted to the congress, and 
coming within the terms of the trust. Under the condi- 
tions laid down by the donor, these prizes are to be offered 
for new methods of obviating or diminishing risks inci- 
dental to industrial occupations. 


At a meeting of the Junior Engineering Society held at | ° 


the Westminster Palace Hotel on the 20th ult., a paper 
was read by Mr. H. Young, Jun., on ‘‘Iron from the 
Ore to the Casting,” in which the author traced the 
history of cast iron from biblical ages to the present 
time, and finished by describing many of the modern 
methods of manufacture. The rer was followed by a 
discussion. On Monday, April 6, the members of the 
society will pay a visit to the works of Messrs. Siemens 
Brothers, Charlton Pier, at 2.30 in the afternoon. 


The Times correspondent at Plymouth states that an 
examination has been concluded by professional ‘‘ viewers” 
into the condition of the magazine rifles of the Dorset 
Regiment at Plymouth, and as the result 61 outof 750 rifles 
have been condemned and returned to Birmingham. No 
less than 361 mainsprings were found to be broken, and 
216 of the magazine ag This illustrates the extreme 
weakness of the springs, but it is alleged that the defects 
of the Dorset rifles are greatly due to exposure in wet 
weather at Bilston Camp. me of the barrels were 
found to be bulged by the bullets. 


In a paper read by Mr. Joseph W. Richards before the 
Franklin Institute, on ‘‘The Aluminium Problem,” it is 
suggested that the reduction of aluminium by carbon in 
the Cowles and Heroult furnaces is due to the fact that 
the alumina is presen to the carbon in a fluid condi- 
tion. The reduction takes place at a temperature not far 
above the melting point of alumina, viz., 2600 deg. Cent., 
and Mr. Richards considers it would be worth tryin 
whether alumina cannot be presented in a liquid condi- 
tion, to the action of the carbon, at a much lower tempe- 
rature by dissolving it in some such salt as cryolite, which 
seems to dissolve mechanically at about a red-heat. 


Writing in the Iron Age on the elastic limit, Mr. P. 
Kreuzpointner points out that owing to the elastic reac- 
tion or ‘‘ nachworking” of iron and steel strained beyond 
the yield point, a bar of these materials if tested rv 
after leaving the rolling mills, has a less tensile strengt 
than if tested after the lapse of some days. He cites one 
case where metal was rejected by an inspector at a bridge 
works as not coming up to the standard, but on again test- 
ing the same material a week after, it was found to be all 
that was wanted and expected. The writer states that 
he has noticed this increase of strength to go on for as long 
as five weeks, when the strength of the bar was5 per cent. 
greater than when tested three hours after rolling. 


Mr. L. James has brought out an accumulator in which 
the positive plates consist of lead alloyed with 1 per 
cent. of cadmium, whilst the negative consist of | 
alloyed with 2 per cent. of antimony. The plates are 
pierced with circular holes, in which the active matter is 
placed. Those on the positive plates are filled with a 
mixture of 8.5 parts of minium, 1 part of litha 40 

rt of carded asbestos, and .1 part o wdered carbon. 
The holes in the negative plates are filled with a mixture 
of 9.40 parts of lithage, .10 part of ws with .40 
part of asbestos, and .10 part of powdered carbon. The 
cells are said to possess a great electric capacity and can 
be subjected to great variations of the current without 
giving rise to buckling of the plates. 


A commission appointed by the General Assembly of 
Pennsylvania has reported on the feasibility of construct- 
ing a ship canal between Lake Erie and the Ohio. The 
lake is 126.40 ft. below the level of the river at the point 
where the canal joins the latter, and has to cross a summit 
of 543 ft. above the lake level in the intervening distance. 
This summit will be freed by two sets of locks, the first 





25 in number, will raise the canal level 433.11 ft. in 12.63 
miles, whilst on the other side of the ridge a series of 
26 ft. locks will carry the canal down 310.71 ft. to the 
level of the Ohio River. The locks are to be 300 ft. long 
by 44 ft. wide by 15 ft. over the sill. The length of the 
J asa canal will be 128} miles between the lake and 

ittsburg. The commission recommend that the bottom 
width of the channel should be 100 ft. and the depth 15 ft., 
the side slopes varying with the natureof the ground 
through. Pumping will have to be resorted to to supply 
the summit level. 


A new system of house wiring has been brought out in 
America by the Interior Conduct and Insulation Com- 
pany. The ena consists of fitting the building with 
continuous tu of insulating material, through which 
the wires are afterwardsdrawn. The wires are thus com- 
pletely isolated from all woodwork, or other inflammable 
material. The tubes are made of paper soaked in a very 
hot bath (460 deg. Fahr.) of bituminous material, in sizes 
of from } in. to 14 in. in diameter. They are said to be 
hard, strong, and tough, and, when necessary are coated 
with a fireproof paint on their exterior. Inside, of course, 
they require no protection, as there is no oxygen there to 
support combustion. These tubes are secured to the walls 
of the building by simple brass clips, and may be run either 
under or over the plaster. At corners of bends the tubes 
are connected to knee pieces, the joints being closed in 
sleeves. The wires are drawn through the tubes by a 
“fishing ” or “ pilot” line, junction boxes being inserted 
where necessary. 

It is well known that vegetable and animal oils are un- 
suitable for cylinder lubrication. In an article on the 
subject in the Portfeuille Economique des Machines, M. 
ur states that when colza oil was used on the rail- 
way with which he was connected, it was necessary to 
burn out the deposit in the ports of the locomotive 
cylinders after the engine had run 18,000 miles. At the 
end of a year’s service this deposit was from .06 in. to 
.08 in. thick on the piston faces, and from yy in. to 4 in. 
thick on the covers and steam ports. In the exhaust 
ports the thickness of deposit was as much as .27 in. to 
35 in. On analysis the deposits proved to consist of 
carbonaceous matter from the decomposition of the oil, 
and of the oxides of iron and copper due to the wear of 
the valve and cylinder surfaces. When tested in the 
laboratory at temperatures of 212 deg. Fahr. to 536-deg. 
Fahr., it was found that colza oil first absorbed oxygen 
then gave off hydrogen, and finally broke up into oleic 
and stearic acid with the separation of glycerine. 


In a paper read before the Technical Society of the 
Pacific t, Mr. B. McIntyre states that the wire rope 
tramway has been thoroughly tested during the past 
eighteen yearsand has proved tobe, when well constructed, 
as sure in its operations as an ordinary railway. It is cheap 
in first cost, and also in operating expenses and repairs. 
The general method of construction is as follows: An 
endless wire rope is supported at intervals of from 140 ft. 
to 1000 ft. on suitable sheaves which are mounted verti- 
cally on the ends of cross-arms fixed to the necessary 
posts or supporting structures, and at a sufficient height 
to clear all surface obstructions. At both ends of theline 
the wire rope passes round sheaves set horizontally. 
These sheaves are either grip or plain sheaves according 
as to whether or not power is to be applied to the rope. 
The rope is run at about 200 ft. per minute, and if the ; 
livery point for theloadsissufticiently below that of loading, 
the ropeway will run by gravity, its speed bein controlled 
by a brake, and no power will be required. ith a less 
inclination auxiliary power is needed. With the rope 
running at 200ft., with ore buckets attached at intervals 
of 48 ft., carrying 160 lb. per bucket, 20 tons of ore can 


8 | be delivered ea hour, and if the ropeway is worked by 
ree 


gravity but t' men will be required to attend to it, 
viz., one man to look after the loading appliances, one at 
the discharge end, and a brake man. By using two cli 
together on the rope, loads of 500 lb. to 700lb. can 
transported. 


A committee apointed last year by the American Water 
Works Association to prepare u standard specification of 
cast-iron pipe, have now issued their report. As regards 
the quality of iron used the committee consider that this 
should be ascertained by transverse rather than tensile 
tests. A bar 2in. wide by 1 in. deep, and supported on 
knife-edges 24 in. apart, should carry a load at the centre 
of 1900 Ib. with a deflection not less than }in. The diffi- 
culties met with in water pipes are, they state, from: 
1. A poor quality of iron. 2. ee in metal due 
either to impro’ jee varying thickness of shell, 
or too rapid cooling. 3. Want of uniformity in the thick- 
ness, which is usually due to bad moulding. The second 
cause of trouble, shrinkage, is, they consider, the most 


cad | important, and to it they attribute the bad name cast 


iron has as a structural material. Difficulties aris- 
ing in this way can be avoided by insisting on the 
metal being properly cooled before removal from 
the flask. The hydraulic test of pipes, should, they 
hold, be supplemented by the hammer test whilst the 

ipe is Pat pressure, though even when this is 

lone a pipe which has satisfactorily passed both these 
tests has leon known to burst some months later when 
laid under a pressure much below the test pressure, and 
without there being the slighest sign of water ram or flaws 
in the metal. This, they hold, must have been due to bad 
treatment of the pipe in the foundry. The test pressure 
should be 300 lb. per square inch for all pipes less than 
12in. in diameter and 250 lb. per square inch for all pipes 
above this size. The hammer should weigh 3lb., and 
have a handle 16 in. long. The third cause of trouble, 
want of uniformity of thickness, can be avoided by cali- 
pering ; any pipe varying 10 per cent. in thickness, either 
more or less, should be rejected, 
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INSTITUTION OF ELECTRICAL ENGINRERS.—Thursday, April 9th, at 
8p.m. Ordinary general meeting. The following paper will be 
— i The Design of Multipolar Dynamos,” by Mr. W. B. Esson, 

ember. 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CivIL ENGINEBRS.—Ordinary meeting, Tues- 
day, April 7th, at 8p.m. Paper to be read, ‘‘The Cost of the 
Generation and Distribution of Electrical Energy,” by Mr. R. E. 
P, Crompton, M. Inst. C.E. Also the monthly ballot for members, 
and (at 9 p.m.) reception by the President and Council. Friday, 
April 3rd, at 2p.m. Students’ visit to the Mechanical Laboratory 
of the City and Guilds of London Central Institution, Exhibition- 
road, South Kensington. Friday, April 10th, at 7.30 p-m, Students’ 
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COMPULSORY BOILER INSPECTION. 

In ENGINEERING for March 13 (vide page 316 ante), 
we gave the text of the Bill, now before Parliament, 
having for its object the compulsory inspection 
and registration of all steam boilers in the United 
Kingdom, with the exception of those used exclu- 
sively in the service of Her Majesty, those used on 
board steamships certificated by the Board of Trade, 
those used by railway companies as locomotives, 
and those used for domestic purposes. The Bill 
has been introduced by Sir Wm. Houldsworth, 
and is backed by Mr. Maclean, Mr. Mather, and 
Mr. Burt. The second reading was fixed for 
Wednesday, March 4, but was postponed, owing 
to the pressure of other business, to Tuesday, 
April 21. 

The subject of compulsory boiler inspection has 
been before the Legislature on several occasions. 
As long since as 1869, Mr. Sheridan, member for 
Dudley, brought in a Bill ‘“‘to provide for the 
careful examination of all steam boilers,” while 
Mr. Ferrand, member for Bingley, had, we believe, 
some years previously, introduced a_ similar 
measure. In 1871, Mr. John Hick, member for 
Bolton, took the matter up, while in 1887, Lord 
Stanley, of Preston, then President of the Board 
of Trade, framed a ‘‘ boiler registry and inspection 
Bill to make better provision for the safe working 
of boilers.” All these proposals, however, fell 
through and did not reach the second reading. 
Also Mr. Provand, member for one of the Glasgow 
divisions, has obtained leave session by session 
since 1888, to bring in a Bill, but it has not got 
beyond the first reading. Sir William Hould- 
worth’s Bill, therefore, brings up the rear. It 
omits much that was open to contention and likely 
to raise opposition in its predecessors, and contains 
the elements of a useful measure. 

Formerly boiler explosions were involved in 
mystery, but careful investigation has shown that 
with extremely rare exceptions they admit of a 
very simple remedy. Boilers burst in the great 
majority of cases because they are unfit to work, 


®| owing either to defective construction or defec- 
5 | tive condition, or both combined. This was made 


clear years ago and is being constantly verified by 
the official reports under the Boiler Explosions Act. 
All that is required to insure safety is that a good 
bciler should be laid down to begin with, and that 
it should be subsequently examined from time to 
time at sufficiently frequent intervals by some com- 
petent authority. 

This being so, the public frequently ask why in- 
spection is not enforced by law? This is a natural 
question, inasmuch as the public suffer from the 
effects of these disasters. It has often happened that 
men, women, and children, walking along the street, 
or passing premises on which defective boilers 
were working, have been either killed, or maimed 
for life, by an explosion which has occurred at the 
time. The matter is of still greater moment 
when we remember that boilers are now found in 
almost every nook and corner of our large cities and 
towns, and that their owners appear to have a right 
to put up any sort of boiler, good, bad, or indif- 





ferent, without the slightest supervision being exer- 
cised over their movements, Those exposed to risk 





have a right to demand that measures shall be taken 
for their protection from dangers they have had no 
hand in creating, and which they cannot control ; 
while, further, they are entitled to insist that, if an 
effective remedy exist, it shall be put in force. This 
view has been repeatedly taken by the public press, 
and also by coroners’ juries, who have urged that 
inspection should be enforced by law ; while a reso- 
lution to the same effect was passed by the Man- 
chester Chamber of Commerce some three years 


0. 

Sir William Houldsworth’s Bill seems to be a 
reasonable attempt to set the question at rest, and 
to bring about a much-needed reform. It is ex- 
tremely simple in its general character, and does 
not contain any seriously debatable matter, which 
are great points in its favour. It confines itself to 
the two main essentials of compulsory registra- 
tion and compulsory inspection, and does not touch 
the mode of carrying out that inspection. It leaves 
the steam user free, as at present, to select his own 
inspector, he bearing the responsibility of the com- 
petency of that inspector. 

The first main principle of the Bill is that every 
boiler, with the exemptions already noted, shall be 
placed under inspection, and receive a certificate of 
safety. The certificate is to be forwarded to a 
registrar, who shall in return for it grant a license 
permitting the boiler to be worked. 

The second main principle is that the inspection 
shall not be made, nor shall the certificate be given 
by the Board of Trade or any other department of 
the Government, but by an inspecting association 
or a boiler insurance company, or by any person 
the boiler owner may select as being competent for 
the purpose, whether in his employ or not, while 
the owner himself may make the examination and 
give a certificate, if competent for that duty. The 
owner, however, shall be held strictly responsible 
for selecting a qualified inspector, and has to affirm, 
when forwarding the certificate to the Board of 
Trade, that the inspector he has selected is com- 
petent to make the necessary examination and 
grant the certificate, and that he accepts him as his 
agent. 

The third main principle is the appointment b 
the Board of Trade of a registrar, whose duties will 
be to receive the certificates forwarded by boiler 
owners, and, after satisfying himself that they are 
in due form, to grant licenses in exchange for them ; 
also to keep a register of all the boilers licensed 
under the Act, with a record of the various exami- 
nations made, the certificates given, and the licenses 
granted. Further, he is empowered to take pro- 
ceedings against any one working a boiler without 
a license, or without making application for the 
renewal of a license which has expired, or against 
owners of boilers, inspectors, and other persons, 
acting in contravention of any of the provisions of 
the Act. The registrar has also to prepare an annual 
report giving the number of boilers examined and 
licenses granted, as well as other particulars, such 
as the services in which the boilers are engaged, 
their general description, the pressures at which 
they are worked, and the amount of coal burnt. 
It will be noted that the Board of Trade do not in 
any way interfere with the examinations, but 
merely grant licenses through the medium of the 
registrar, in exchange for certificates of safety 
furnished by independent inspectors. 

At least one steam and one entire examination of 
a boiler is to be made within six months before 
the certificate is given, and the period to be covered 
by a certificate and license is not to exceed thirteen 
months from the date of the last entire examination. 
The convenience of the steam user is amply con- 
sidered with regard tothe dates of the entireexamina- 
tions, while, where necessary, a six months’ extension 
certificate can be obtained on satisfactory reasons 
being given. The very moderate fee of 1s. per 
boiler is to be paid by the owner to cover the ex- 
penses of registration, while the owner will also 
pay the inspector. Thus Parliament will not be 
put to any expense. 

This is a general outline of the measure. It can- 
not be said to err on the side of severity, or that it 
will be harassing to boiler owners. The careful 
steam user is not required todo anything more than 
he voluntarily does at present, while the steam user 
who is careless will simply be compelled to take the 
necessary precaution of having his boiler examined 
in the interests of his a and of the public, 
whose lives are jeopardised by his apathy. The 
cost of what is required will be very slight, and 
the regult a decided gain. No vexatious restrictions 
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as to types of boiler, specialities in setting or in the 
equipment of fittings, or as to working pressure, 
are imposed. There is a system of complete free 
trade all round, as regards the examinations, and 
what is aimed at is simply the attainment of safety 
and ordinary care. No Bill hitherto introduced 
has been so indulgent to the steam user, or so likely 
to prove of benefit to all concerned. It is abso- 
lutely free from undue officialism, and leaves the 
matter to the wisely-directed common sense of the 
boiler owner. 

What strikes us as being one slight flaw in the 
Bill is the proposition allowing the boiler owner to 
be his own inspector. Very frequently a steam 
user, though well versed in his own special business, 
is yet quite ignorant of the properties of steam, but 
has at the some time great confidence in his 
own boiler and considers it the best in the dis- 
trict, though very possibly it is the worst. To 
examine it, may be, in his opinion, a very simple 
matter, and to save himself trouble and expense he 
will elect to be his own inspector, and will send 
in his certificate of safety, in exchange for which 
he will receive a license or permit to work. There 
is a possibility that in this matter history may 
repeat itself, and that either from ignorant conceit, 
from misplaced confidence, or from apathy or 
greed, some boiler owners will, as we have said, be 
their own inspectors, though utterly unable to 
satisfactorily fulfil the necessary conditions. If 
an explosion should occur they will, of course, 
be called to account under the Boiler Explosions 
Act, too late, however, to prevent the mischief. 
The chief characteristic of the Bill is that it is pre- 
ventive not punitive, but in the particular direc- 
tion we have indicated a certain amount of laxity 
may possibly creep in. This, however, is a matter 
which would right itself in time. 

We should have assumed that the Bill would 
have been favourably regarded by the various 
boiler insurance companies, as it will certainly pro- 
mote inspection and send them clients. But Mr. 
R. Charles Longridge, writing us last week (we 
presume on behalf of his own company), does not 
appear to approve of the measure. If, however, 
these institutions do their work faithfully, and if 
their main object is—as they constantly state is the 
case—to prevent explosions by efficient examina- 
tions, they will, if this Bill passes, hold in their 
hands a lever which ay | do not at present possess. 
They often complain that owners will not afford 
fair facilities for the satisfactory inspection of their 
boilers, but under this measure owners will be 
compelled to grant the necessary opportunities, so 
that the expressed object of these societies will 
thereby receive a decided impetus. 

One or two of the arguments advanced by Mr. 
Longridge against the Bill may be briefly touched 
on, though in the main they are answered by the 
remarks we have already made. 

Mr. Longridge states that boiler owners will tell 
us that at the present time ‘‘they select their own 
inspector or examine their boilers themselves,” 
thus virtually doing already what the proposed Bill 
will require them to do. This is not, however, 
verified by actual experience, and the boiler explo- 
sion at Cheam, particulars of which we gave last 
week (vide page 384), affords an illustration which 

roves the exact contrary. In that case a vertical 
eller at a farm burst owing to the corroded con- 
dition of the firebox. The owner had bought the 
boiler second-hand, but had never had it examined. 
He informed the Board of Trade Commissioners 
that he did not know it was his duty to have it 
examined, and owing to his having, as the Com- 
missioners said, erred more from ignorance than 
negligence, they inflicted a somewhat reduced 
penalty. A glance at the reports published during 
the last few years by the Board of Trade under the 
Boiler Explosions Act, will show that in repeated 
instances there has been no inspection whatever 
made of the boilers, and that the owners have 
either been in complete ignorance or perfectly in- 
different on the subject. 

Our correspondent refers to the absence of any 
definition of the term ‘‘ competency,” and points 
out that incompetent inspectors may be selected. 
If a steam user knows that he is compelled by law 
to have an efficient examination made of his boiler 
annually, and that he is responsible for the com- 
aera | of the inspector he selects, he will 
naturally be careful in that selection, and will go 
mainly to those institutions which profess to give 
good inspection coupled with pecuniary recompense 
in the event of an explosion, Even if it were 





shown by the occurrence of a few explosions that 
incompetent inspectors had been appointed, the 
Boiler Explosions Act and the Employers’ Liability 
Act would soon tend to put the matter on a 
sounder basis ; while if the freedom allowed by the 
measure were found to be abused, it could be 
somewhat curtailed by legislation, if absolutely 
necessary. Once let the principle be admitted, 
that every boiler shall by law be annually examined 
and certificated, and it will be but a matter of 
time to work up to a satisfactory standard of 
efficiency. 

Mr. Longridge further expresses the fear that 
the Bill will gradually lead to universal Board of 
Trade inspection. This objection was raised years 
ago when voluntary periodical inspection was first 
introduced as a system, and has reappeared at 
intervals ever since, though competent authorities 
have generally discarded it. We do not anticipate 
any danger on this score ; the bugbear is too old to 
be dangerous. The Bill expressly states that the 
Board of Trade has nothing whatever to do with 
the inspections or the granting of the certificates, 
and further legislation would be required before 
any alteration in that direction could be made. If 
Board of Trade inspection were at any time pro- 
posed, the necessary opposition would probably be 
forthcoming, and we have little doubt that any 
movement which in the slightest degree impeded 
engineering progress, or trespassed unduly on the 
legitimate rights of the steam user, would be suc- 
cessfully resisted. 

While on this point we may first ask, if inter- 
vention by the Government is so distasteful to 
steam users, is not Mr. Longridge slightly illogical 
in assuming that whenever boiler owners had any 
doubt as to selecting an inspector, they would 
naturally request the Board of Trade ‘‘ to nominate 
a competent man.” The Board of Trade would 
have no power to do this, or to refuse certificates 
from inspectors appointed by the boiler owners, 
unless that power were given by Parliament. If, 
as Mr. Longridge infers, the antipathy to Board of 
Trade control is so deep seated, we do not suppose 
that steam users would go out of their way to 
appeal for intervention in that quarter, even if the 
Board were allowed greater liberty of interference 
than the Bill affords. 

It may be objected in some quarters that seeing 
that the loss of life from boiler explosions is less 
than formerly, it would be better to go quietly on 
without further legislation, and be content with 
watching the leavening influence of the Boiler 
Explosions Act, which has hitherto worked so well. 
But the Board of Trade investigations have em- 
phasised so repeatedly the fact that explosions are 
due to the neglect of inspection, that the applica- 
tion of the remedy would now appear to be neces- 
sary. If, instead of the fifty lives lost annually in 
previous years, the number now is only thirty, it is 
still thirty too many if that loss is preventable. 
In a memorandum, addressed in 1888 to Lord 
Stanley, of Preston, by the late Mr. Thomas 
Gray, assistant secretary to the marine department 
of the Board of Trade, the following statement 
occurred : ‘‘I am quite aware that the loss of life 
in many other callings is heavier than in connec- 
tion with the using and management of boilers, 
but I know of no occupation in which the loss of 
life that does occur is so distinctly, and by common 
consent, preventable.” This being so it is desirable 
that the question should be fully discussed in Par- 
liament. Boilers are now being put down in the 
large towns—and often in the midst of residential 
property—to an extent utterly unknown a few 
years ago, while, moreover, pressures are rapidly 
rising, and large numbers of boilers for electric 
lighting and other purposes are being made to work 
at 150 lb. to 200 lb. on thesquare inch. Thus the 
necessity for a system of careful inspection is day 
by day becoming greater, for the present advance 
in pressures cannot be looked forward to without 
some misgivings as to what may be the result if no 
adequate examination is provided. 

It is impossible to deal fully with every point that 
is raised in connection with this subject in the course 
of one article, and it may be necessary to again 
refer to the matter on a future occasion. In the 
mean time, however, a full review of the Bill leads 
us to conclude that if it were carried into law it 
would be of practical benefit to steam users, to 
boiler attendants, and to the public generally. 
Working in conjunction with the Boiler Explosions 
Act, it could not fail to have a healthy influence, 
and would tend to the prevention of explosions and 





the saving of life. This latter is an end which 
should always be kept in view in the conduct of 
every branch of industry. 





HOURS OF LABOUR IN VARIOUS 
TRADES. 

TuE return by the Board of Trade showing the 
average number of hours worked per week in the 
chief centres of industry in the years 1850, 1860, 
1870, 1880, and 1890, which has just been issued 
on the motion of Mr. Broadhurst, is not so complete 
a return as it might, and should have been. It isa 
maze of figures without any attempt at a summary, 
and apparently without any very definite object, in 
so far as the compilation is concerned. In several 
instances the returns are made up of wholesale 
extracts from the reports of various unions. In 
the case of the miners there is simply a repro- 
duction of the very unsatisfactory return compiled 
by the check-weighmen of the various colliery 
districts, without any averages or totals whatever, 
with, however, another return based probably upon 
Mr. Provand’s return recently published. The 
figures may be generally accurate, and doubtless 
are in most cases, but the return is hardly worthy 
of the Board of Trade, a department remarkable 
for its wonderful tables in connection with com- 
merce and nearly every department of trade. It 
certainly will not compare favourably with the 
returns as to wages, already published by that 
department, the completion of which has been so 
long delayed. The return includes the hours 
worked by the engineering trades, the manufactured 
iron trades, and the shipbuilding trades, and 
extends to labourers employed in agriculture and 
dock labour, mining, building trades, cabinet- 
making trades, coachmaking, pottery, glass, 
clothing, textile, printing and bookbinding, chemi- 
cal industries, bakery, cigar and tobacco trades, and 
railway employés. For present purposes only the 
engineering, iron, and shipping industries will be 
dealt with, the hours of railway servants and of 
miners having been already dealt with in previous 
issues of ENGINEERING very recently. 

The hours of labour in the engineering branches 
of trade in London generally in 1850 were 60 hours 
per week ; in one instance only were the hours less, 
in which case they were 58} per week. This average 
of 60 hours per week continued until 1870 in most 
instances, although 58$ were conceded in one other 
instance in the south-western district. In the 
Manchester district the hours were 57$ per week 
from 1850 to 1870, except in one instance where 
the engineers had already secured 54 per week. In 
Newcastle-on-Tyne the hours were 594 to 60 hours 
per week during the whole period. By the year 
1880 the nine hours system had become general in 
all districts, and has remained to the present time, 
except at Newcastle and on the north-east coast, 
where the hours now are 53 per week, the extra 
hour having been conceded in May, 1890. The 
average reduction of working hours in the engi- 
neering trade has been six hours per week during 
thelastforty years. The average amount of overtime 
is only given in a few instances, but at Liverpool 
the average is stated to be 10 hours per week. In 
the Government establishments the hours are the 
same to-day as they were in 1850, in most cases, 
namely, 51 per week, except at Woolwich Arsenal 
and Enfield, where from 1850 to 1870 they were 56 
hours ra week; between 1880 to 1890 they were 
reduced to 54 hours per week. The tendency to the 
same average working hours is apparent in various 
branches of allied trades, in most of which the 
hours were the same forty years ago, namely 60 
hours per week, now reduced to 54, and in the iron- 
founding even to 51 in many cases. In boilermaking 
shops the same hours are worked in nearly all dis- 
tricts, but, singularly enough, in Glasgow the hours 
continued to be 60 per week till 1880, and are now 
57 per week, if this return can be relied upon. In 
nearly all the finished iron trades the same hours 
prevail in all districts, The normal working week 
may now be said to be 53 or 54, according to the 
locality, in no instance, except one, are longer hours 
worked in any of such trades, 

In the manufacture of iron there are greater 
variations, some of the figures being almost startling. 
The iron workers in the Bradford and Bolton dis- 
tricts ranged from 58 to 59 from 1850 to between 
1870 and 1880, when they were reduced to 54 in each 
case. Butthe furnacemen’s hours in the Cleveland 


district have remained at 84 ever since 1850, and 
are 84 hours per week still. At Wrexham they 
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remain at 72, as in 1850; South Staffordshire they 
remain at 70, asin 1850 ; whilst in Cumberland they 
work only 54 hours per week as they did in 1880. 
Some of the Cleveland men, however, work only 
63 hours per week. The men work seven days per 
week in shifts of 12 hours, but they have one 
alternate Sunday off. In the Staffordshire districts 
they work seven days per week, alternately day and 
night shifts ; this applies to both the furnacemen 
and the puddlers. In Ayrshire the ironworkers 
were employed 60 hours per week from 1850 to 
1880, when the hours were reduced to 584; they 
now work 57 hours per week. At Jarrow they 
work alternately day and night shifts, the former 
being 68 hours per week, the latter 60 hours per 
week. Inthe Leeds district the furnacemen work 
from 72 to 96 hours per week, and in the Bessemer 
department from 60 to 68 hours per week; in both 
cases the men work the shorter and the longer 
periods alternately. Steel workers’ hours are 61 
per week in the Darlington district. In the Staf- 
fordshire district the hours have increased from 60 
in 1850 to 63 in 1860, to 66 in 1870, and to 72 per 
week in 1880 and 1890. At Glasgow and Mother- 
well the hours of the same class of men are 54 and 
57 to 59 respectively. The mechanics of the same 
works in all cases work fewer hours than the 
furnacemen and puddlers, the hours of the former 
approximating in most instances to those of engineers 
in the engineering shops of the district, whether 54 
or 53 as the case may happen to be. 

The boilermakers and iron shipbuilders generally 
work the same number of hours as engineers, iron- 
moulders, and the like, except that in the port of 
London their hours were reduced to 54 in 1870 in 
some mstances, though not generally. In winter 
the men in the open air only work from 47}$ hours 
to 48 hours ; this custom lasts for four months in 
the year. At Belfast the hours were 56 per week 
until within the last year or so, now the 54 hours 
are general, except in the north-east ports, where 
they are only 53. The shipwrights and ship- 
painters work 53$ hours at these ports, and in 
three winter months they work from 45 to 51 
hours per week. Boilermakers work the same 
hours in winter as summer, namely 53 or 54 hours 
per week as the case may be, according to the 
custom of the locality. : 

Nut and bolt makers in the Sheffield ‘district 
work 54 hours per week—these have been the cus- 
tomary hours during the last forty years. The 
chainmakers of Cradley Heath worked 69 hours 
per week in 1850; from 1860 to 1870, 63 hours per 
week ; from 1870 to 1880, 60 hours per week, the 
hours in 1890 being 52$ hours per week. The 
chain cablemakers at Dudley only worked 48 hours 
per week in 1850, 1860, and 1870; in 1880 to 1890 
the hours were only 40 per week. At Old Hill the 
hours in 1850 were 68 per week ; in 1860, 63 hours 
per week ; in 1870, 60 hours per week ; in 1880, 
56 hours per week, and in 1890, 52 hours per week. 
The nailmakers at Old Hill worked 72 hours in 
1850, 68 hours in 1860, 64 hours in 1870, 60 hours 
in 1886, and 56 hours in 1890. The lockmakers 
at Willenhall worked 70 hours per week in 1850 
and 1860, 65 hours in 1870, 58 hours in 1880, and 
54 hours in 1890. The tinplate workers’ hours 
vary, but they appear to have been reduced from 
about 82 to 72 hours per week from 1850-60, to 56 
and 58 in 1870-80, and then to 54 and 56 per week 
in 1890. Insome cases the hours appear to be 40 
to 48 per week, short hours one week and long 
hours another week, alternately. The millmen, 
however, appear to work from 60 to 70 hours 
per week alternately, while the forgemen only 
work 54 hours per week, and the labourers 54 
per week. 

The return shows many almost incomprehensible 
variations in the working hours of men engaged in the 
same industry. No cause is assigned for these varia- 
tions, but custom in a given locality has much to do 
with both wages and the hours of labour. In certain 
industries there is a tendency to uniformity, as in 
the engineering trades and cognate industries. In 
these the men have powerful and wealthy unions, 
the influence of which will doubtless account for the 
more regular hours in all the chief districts where 
the industries are carried on. But in the iron and 
steel industries, particularly in the heavier branches 
of manufacture, the hours are in most cases 
extremely long, and the work is intensely arduous. 
Of all men those employed at the blast furnaces 
seem to work the longest. The blast furnacemen 
work usually 7 days per week, or rather 11 days per 
fortnight, the hours being 12 per day. These hours 





are also worked by the puddlers in many districts. 
The meal times are stated to be 14 hours per day. 
In the Cleveland district a large proportion work 
fewer hours, the shortest being 63 hours per week. 
The glassblowers of Sunderland appear to work the 
fewest hours, those given being only 36 per week. 
It is very difficult to draw any satisfactory 
deductions from the return as presented. The 
advocates of a universal eight hours’ day will see 
how extremely difficult it would be to enforce the 
same limit in all trades, while the advocates for 
shorter hours by associative effort will perceive that 
numerous trades do not even approximate to the 
nine-hour day. The most laborious work 10 or 
more hours per day, and many work 10 hours, or 
more, seven days in the week. The case of the 
furnacemen and puddlers will evoke some sympathy 
when it is known that these men toil so many 
hours, often in face of overpowering heat, and that 
only once in a fortnight do they enjoy a Sunday’s 
rest. It is to be hoped that some better return 
will be obtained by the Royal Commission as 
regards the working hours in our staple trades. 





THE WEATHER OF MARCH, 1891. 
A continuous frost of eight weeks’ duration, 
with abiding snow and persistent fogs, in England; 
while Ireland and Scotland were experiencing 
quite mild weather ; followed by the driest February 
on record ; made up altogether an abnormal winter, 
strangely anomalous in its incidents and phases. 
Spring came on with a short spell of mildness end- 
ing on the 7th inrain, much needed for vegetation. 
Though during this week a succession of gales pre- 
vailed over north Scotland, in England the winds 
were dry and raised much dust, for roads and fields 
were exceptionally dry. Then came a vicious sur- 
prise, the outset of a series of snowstorms, furious, 
prolonged, and blizzard-like. From the 8th to the 
13th a succession of terrific cyclones made their 
way up the English Channel, their northern 
"a swooping down upon south England in 
itterly cold snowdrifts borne by easterly winds of 
hurricane force. From the Forelands to the Land’s 
End trains were snowed up, their passengers nearly 
frozen and starved. Even in the south-western 
counties the snowdrifts were appalling, varying 
from 10 ft. to 20 ft. in depth, the actual snowfall 
ranging from 6 in, to 12in. Small ports and villages 
in Cornwall could not obtain supplies of provisions, 
and people were without bread for three days, 
owing to the roads being impassable. Postal and 
telegraphic communications were stopped ; thou- 
sands of trees uprooted ; large numbers of sheep and 
pigs suffocated ; buildings damaged; ships wrecked 
or disabled, all along the Channel ; and many lives 
lost. The incidents of the Channel passage by the 
Victoria and other powerful steamers, will, it is 
hoped, become a precedent to induce caution in 
future in allowing this traffic to be ventured under 
such threatening conditions of weather, wind, and 
sea. These vessels were compelled to remain at sea 
all night, crews and passengers suffering intensely 
from piercing cold, blinding snow, and waves 
sweeping the decks. At 6 p.m. of the 9th the 
s.s. Suevia, off Start Point, after hailstones had 
fallen, had the whole of her rigging lit up by 
St. Elmo’s fire in such extensive electric glow as 
had never been experienced before by her mariners. 
While this unsurpassed severity of March weather 
was ravaging all England south of a line drawn from 
the Wash to Anglesea, northward there was less 
snow and less wind. After these snowstorms the 
wind came from the south, backed to east and 
north, the cold continuing, though from the 
21st to the end of the month the cold was less 
endurable, for the winds were strong and squally 
chiefly from N.W., with snow, sleet, and hail 
showers almost daily in all parts, with, however, 
some cheery intervals of sunshine. Lightning and 
thunder occurred in England and Ireland on the 
27th and 28th. The mean pressure and tempera- 
ture of the atmosphere at extreme positions of the 
Britsh Islands, to which the Isle of Man is central, 
were as follows : 














7 | Mean Difference | 4°28" | Difference 
Positions. Pressure. | from Normal. x jane Normal 
in. in deg. deg. 
North es 29.64 below 0.09 33 below 1 
South «e 29.89 99 ‘ 43 99 2 
West 29.87 above .04 | 42 » 2 
East 29.72 below .13 39 = 2 
Central 29.80 o 05 41 os 1 








The 8 a.M. mean temperature for the United 
Kingdom was estimated at 49 deg. on the Ist; it 
fell to 32 deg. on the 10th, rose to 41 deg. on the 
18th, went down to 39 deg. on the 22nd, up to 
43.5 deg. on the 25th, and was as low as 38 deg. on 
the 30th, so that the month closed 10 deg. colder 
than it opened, notwithstanding the temperature 
should be rising. The mean temperature was below 
the normal in all districts, though not to such an 
extent as in the winter months. The distribution 
of rain, including melted snow, in frequency and 
amount, may be roughly inferred from the follow- 
ing results ; 














Places, | Rainy Days. Amount. Ph al 
in. in, 
Sumburgh .. 28 3.57 above 0.78 
Scilly... .. 18 3.41 oa 
Valentia 20 2.54 below 1.66 
Yarmouth .. 19 1.50 2» 0382 





In consequence of the drifting of the snow, and 
also of the unsuitableness of the rain gauges mostly 
in use, which are too small and too shallow, the 
measurements in many places did not represent 
exactly the actual amount of water which fell. It is 
evident, however, that south England and north 
Scotland had excessive, and west Ireland and east 
England defective quantities of rain, and that 
generally rain was very frequent, notwithstanding 
there was nothing in the wind on twenty-two 
days. The daily general directions of the winds 
over these islands give a resultant from N.N.W.; 
taking the estimated force of the currents 
into the computation it is N.W. strong; the 
mean distribution of atmospherical pressure in- 
dicates N.W. by W. The greatest pressure, 
30.55 in., occurred on the 4th ; the least, 29.0 in., 
on the 26th. The highest temperature, 67 deg., 
was reported at Loughborough on the 7th; the 
lowest, 1 deg., on the 12th at Lairg. Snow com- 
menced about 3 pP.m., on the 9th, at London, con- 
tinued till 10 a... on the 10th, forming 4 in. or 
5 in. indepth. It melted in the course of the day 
to a great extent. During the ensuing night a 
larger fall occurred, and in the morning of the 11th 
there was nearly 8in. on the ground. At 8 a.m. 
of the 10th, the rain gauge at Scilly measured 
1.45 in.; on the 15th at Leith, 1.61 in.; on the 
16th at Shields, 1.12 in. The weather was clearest 
in the central and west districts, the notations 
assigning 7 fine days there, but only 3 in the east ; 
overcast days ranged between 14 in the north and 
10 in the central district. During the four weeks 
ending the 28th, the duration of bright sunshine 
estimated in percentage of its possible amount, 
was for the United Kingdom 29, south Ireland 37, 
north Ireland 35, the Channel Isles and west Scot- 
land 33, east Scotland 30, north Scotland and 
north-east England 29, east and south-west Eng- 
land 28, north-west England 26, central England 
23, south England 22. 





THE MAUSER MAGAZINE RIFLE. 

WE have already described two typical forms of 
magazine rifles, the English and the Austrian. The 
English, or Lee-Speed, is distinguished by a re- 
movable magazine of large capacity. Not only can 
the magazine be removed, but it is proposed to 
serve out to the soldier a spare one to be carried in 
his pouch ; this latter is to be kept constantly full, 
and to be exchanged for the empty magazine should 
the fight ever grow so hot that there is not time 
to renew the store in the usual fashion. He has 
thus a supply of sixteen shots which can be fired 
in two sets with a very short interval between 
them. After they are all exhausted the magazine 
must be refilled, the cartridges being inserted one 
by one, or else the weapon be used as a single 
loader. The aim of the inventors has apparently 
been to provide for a rapid rain of bullets for a 
short time. Before and after the ‘supreme 
moment” the firing is intended to be at the usual 
speed that has hitherto obtained with single 
loaders. The average rate of firing over several 
minutes would not be raised by the use of the Lee- 
Speed rifle for the simple reason that it takes longer 


- | to put the cartridges into the magazine and then to 


transfer them to the barrel, than to put them into 
the barrel direct. In the second type, the Mann- 
licher rifle, the magazine is permanently attached 
to the weapon, and every cartridge used is first put 
into the magazine. To enable this to be done, and 
at the same time to raise the average rate of firing, 
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as compared with a single loader, the cartridges are 
issued in sets of five carried in steel clips or 
holders. The complete set or bundle is placed in 
the magazine with nearly as great ease and celerity 
as a single cartridge can be placed in the body or 
the chamber of the rifle. After every five shots 
there is a momentary intermission for re-loading, 
but it is very short. If the magazine be empty 
it is quite possible to use the rifle asa single loader. 
This principle of loading by means of a cartridge 
holder which goes bodily into the magazine, has 
been adopted in Austria and Germany. 

A third type of magazine rifle is that invented 
by Mr. Mauser, and adopted by the Belgian, the 
Turkish, and the Argentine Governments. It has 
a magazine, which, although not absolutely fixed, 
is not intended to be removed except at con- 
siderable intervals for purposes of cleaning. The 
cartridges are issued in sets of five held together by 
clips or holders, but these clips do not go into the 
magazine, and form no part of the equipment of 
the rifle. In other words, if the clips should be- 
come rusty, or be bent by blows or pressure in 
packing, the soldier would still be able to use his 
magazine, acondition of affairs which would not 
obtain if the cartridge holders had to be placed 
bodily in the magazine. A concurrent advantage 
of this arrangement is that the bottom of the 
magazine does not need to be left open for the 
clip to fall out when emptied. If an open-bottom 
magazine be rested on damp ground, as would be 
the case with the marksman lying down, mud or 
wet is almost certain to enter the opening, with the 
likelihood of rusting the interior of the magazine. 
Should this occur, the cartridge holders would not 
fall out, and possibly the feeding spring itself would 
be rendered useless, In the Mauser system the 
cartridges in their holder are placed directly over 
the mouth of the magazine, and by pressure of the 
thumb are fed out of the holder into the magazine, 
as will be better understood when we come to de- 
scribe the mechanism in detail. The holder falls 
away and ceases to be an element in the affair. Thus 
the Mauser rifle bears a resemblance to our own in 
so far that the magazine performs its functions un- 
aided by the cartridge holder. The latter increases 
the rapidity with which the magazine can be filled, 
but is not essential, for the cartridges can be 
inserted one at atime, just as in our own rifle, with, 
however, this difference, that the operation is far 
easier. Further, the Mauser rifle does not need a 
cut-off to render it a good single loader. The soldier 
may keep his magazine full during the early part of a 
fight, reloading after every shot if he likes, and thus 
preserving his store intact against the supreme 
moment, This cannot be done with either the 
German or Austrian rifles ; they are only available 
as single loaders when the magazine is empty. 
Neither can a half-empty magazine be replenished 
in them without sacrificing the cartridges which it 
contains. Some of the distinguishing features of 
the three typesare brought into prominence in the 
annexed Table. Of course these features are quite 
independent of the methods of which they are 
obtained. An inventor’s object may be worthy 
of all praise, while the means by which he seeks 
to obtain them may be exceedingly bad. A mili- 
tary weapon must always be more or less of a com- 
promise between what is desirable and what is 
practically possible. In the case of the English 
rifle the aspirations of the inventors seem to have 
been in the inverse proportion to their mechanical 
ability in giving them effect. 


Type I. Type II. Type III. 
je necte e Mannlicher. Mauser. 
Designedtobeused Designedtobeused Designed tobe used 


as a single loader alwaysasa magazine indifferently as a 
until the supreme rifle. Can be used as single loader or as a 
moment. asingle loader with magazine rifle. 

the magazine empty. 

Fires 16 shots very Fires series of five Fires series of five 
rapidly, with a brief shots with very short shots with very short 
intermission after intervals between. intervals between. 
the first eight. After 
that a long interval, 
or else single loading 
must be resumed. 

Average rate of fir- Average rate of fir- Average rate of fir- 
ing not greater than ing greater than a ing greater than a 


a single loader. single loader. single loader. 
There is no cart- The cartridge A cartridge holder 
ridge holder. holder is essential to is usedtoincrease the 


the feeding action of speed of loading, but 
the magazine. does not enter the 
magazine. 

In the articles in the Times on the shortcomings 
of the Lee-Speed rifle, great stress was laid on the 
defects of the bolt action as compared with the 
block action. The reason is that the bolt is usually 
supported at a much greater distance from the 





breech than is the block, and is hence not so 
steady under the impact of the pressure. By 
means of an instrument designed for the purpose, 
the German Government have been able to 
measure the movements of various forms of breech- 
closing devices, and to a the results with the 
degree of accuracy of fire. These experiments have 
demonstrated that there is an intimate relation 
between the solidity of the breech-block and good 
shooting. But there is no difficulty in obtaining 
a solid closure with a bolt, provided it be held at 
the frontend and not atthe rear. This is the ar- 
rangement in the Mauser and also in the German 
rifle. The bolt is locked in the chamber of the 
barrel by two lugs only ;%; in. from its front face, 
and in this respect is better able to stand the 
pressure than is the block of the Martini-Henry 
rifle. The Mauser bolt is the equivalent of the 
interrupted screw which is used as the breech- 
block in all large ordnance. 

The construction and mechanism of the Mauser 
magazine rifle is clearly shown by the illustrations 
on page 402. Fig. 1 shows the body of the weapon, 
with the bolt drawn back and the magazine full. 
Fig. 2 shows all the parts of the bolt with the 
striker. Fig. 3 is a view of the end of the bolt with 
the extractor. Fig. 4 is a separate view of the piece 
marked f in the details. Figs. 5 and 6 show the car- 
tridges and their holders, Figs. 7 to 12 show details, 

The system of loading by means of a temporary 
clip is clearly brought out in the engravings. The 
clip itself k is a piece of thin plate steel bent over at 
its edges to form a groove or rebate in which the 
flanges at the bases of the cartridges fit. This 
groove is quite open at either end, so that the cart- 
ridges are free to slide out. To prevent them 
chattering out during transit, or while in the 
soldier’s pouch, a light spring, made of a piece of 
wavy steel ribbon, is laid in the bottom of the 
groove and holds the flanges of the cartridges 
firmly against the turned-over edges of the steel 
strip. The whole packet is quite firm and com- 
pact, so that it can be handled without the slightest 
danger of falling apart. But if pressure be applied 
to the cartridges in a line parallel to the clip, then 
they can be readily made to slide out of the groove. 
Provision is made in the body of the rifle (Figs. 1, 8, 
and 9) for holding the clip perpendicularly, or nearly 
so over the mouth of the magazine in such a position 
that a moderate pressure applied by the thumb to 
the upper cartridge will feed the whole of them 
downwards into their places. The clip is left 
standing, supported at the sides and the bottom 
by the solid metal of the rifle body, and held by 
the elastic pressure of the piece f (Figs. 4 and 9). 
The first movement of the polt (Fig. 7) throws out 
the clip, and the piece f springs back into place. 

It is owing to the construction of the magazine 
that this method of feeding becomes possible. It 
will be remembered that with the Lee-Speed 
magazine the bases of the cartridges have to be 
inserted under a turned-over part of the mouth, 
which prevents them being forced out by the 
spring. In the Mauser magazine the cartridges 
are pushed in sideways instead of endways, and 
yet the spring does not force them out again as 
soon as the pressure is withdrawn. This most 
convenient arrangement results from the construc- 
tion of the magazine 7 (Fig. 5). The lips are turned 
over for nearly the entire length, but they are 
divided by a straight cut from the sides, and areso 
elastic that they readily spring apart to receive a 
charge. They are, however, sufficiently strong not 
to be opened by the elastic pressure which forces the 
cartridges upwards. The base of the top cartridge 
projectsabovethe mouth of the magazine sufliciently 
to be caught by the bolt a (Figs. 1, 5, and 7) when it 
is moved forward, forcing the point of the bullet up 
an incline into the barrel, and thus springing apart 
the lips of the magazine to allow the cartridge to 
escape from it. 

The magazine itself is exceedingly compact, not 
interfering with the grasp of the soldier in firing. 
The construction of its feeding arrangement is seen 
in Figs. 7 and 8. This is formed of two leaves, 
each acted upon by a spring, and the upper serving 
the part of the most unsatisfactory platform in 
the Lee-Speed rifle. This feeding arrangement 
can be easily got at for cleaning or repairs. The 
bottom of the magazine is pivotted at its rear 
end, and secured by a screw at its forward end 
(Fig. 7.) If this screw be withdrawn a few 
turns, the bottom of the magazine, with the 
spring attached to it, drops down, and a few 
turns more enable the feeder to be detached 





and withdrawn. The screw is still engaged for 
more than half its length in the thread, so that 
there is no likelihood of its being dropped and lost. 
We have already said that the magazine is remov- 
able. It is secured by a catch lever which takes 
into a depression in its rear end. By pressing on 
the button which comes through the frort of the 
trigger guard the catch lever can be withdrawn and 
the magazine liberated. This operation can be 
performed in a few seconds, but it is not intended 
that it shall be carried out on the field of battle. 
The bottom and ends of the magazine (Fig. 8) are 
thick and solid, and are capable of withstanding a 
very severe blow, while the sides are to a very 
considerable extent protected by the stock. Of 
course any part of the magazine would be irretriev- 
ably damaged if struck by a bullet, but the same 
thing is true of the soldier. 

It is impossible not to be struck with the great 
simplicity of the bolt. Apart from its cocking 
arrangement, it is merely a hollow cylinder of steel 
with a handle at one end and two locking lugs at 
the other. These lugs (Figs. 2, 3, 9, and 12) slide 
through two grooves in the breech of the gun, and 
on the bolt being rotated lock behind two projec- 
tions. In fact, they constitute an interrupted screw. 
The strain of the explosion is thus borne by the 
base of the bolt and the breech of the barrel, and 
is not transmitted through the body. There is no 
loose head to the bolt, and consequently the ex- 
tractor has to travel partly round the base of the 
cartridge when the bolt is turned back after firing. 
Seeing what elaborate pains are taken in the Lee- 
Speed rifle to make the head loose in relation 
tothe bolt, and what objectionable mechanical con- 
trivances are submitted to rather than have the 
bolt in one piece, it would certainly seem that there 
are grave objections, founded on experience, to a 
rotating extractor. On the other hand, the fact 
that one of the great military nations in Europe, the 
French, use a rotating extractor, shows that they 
do not share the opinions of the British War 
Office on this point. Possibly the difficulties ex- 
perienced in extracting cartridges in the Soudan 
may have led our Committee to attach special im- 
portance to a non-rotating extractor. The choice 
of the best arrangement is a matter which must 
rest upon experience; it is quite impossible to 
decide from theoretical considerations. It is con- 
ceivable that an arrangement which would be per- 
fectly satisfactory ina European war would not 
serve well for our troops, who have to fight princi- 
pally in wild and tropical countries. It would, 
however, be a perfectly easy matter to adapt a 
non-rotating extractor to the strong and simple 
Mauser bolt. The Mauser extractor (Figs. 2, 3, and 
7) is a spring let into the bolt with a hook protrud- 
ing into the recess which receives the base of the 
cartridge. In extracting, the handle of the bolt 
moves along an incline A (Figs. 1 and 10) on tha 
body, and in doing so it is drawn back about 
in. This motion has the effect of freeing the cart- 
ridge, even if it be jammed, and while it is taking 
place the soldier has very considerable leverage to 
aid him. The shape of the recess at the end of 
the bolt is worth noticing (Fig. 3), for upon it 
depends the extractor getting hold of the cart- 
ridges, which are made with a groove round the 
base, and not with the flange which occurs in the 
English pattern. The recess is surrounded by a 
wall which is partly cut away on the lower side to 
allow the cartridge to enter as it rises out of the 
magazine. At the upper part the wall is cut 
through to admit the extractor. On one side it 
will be seen that there is a small pin. This is 
capable of being pressed back by the cartridge, as 
it is mounted on a spring. Its office is to help to 
retain the cartridge in position. This feature does 
not occur in all the rifles of the Mauser pattern, 
and it appears to us that its omission eliminates a 
possible cause of failure. We scarcely see how 
this pin could escape being rusted up in the hands 
of troops obliged to bivouac in the open for weeks, 
as did the Germans round Metz. 

The gate which is cut through one of the locking 
pieces on the end of the bolt, is made to accommo- 
date the piece f (Figs. land 4). A blade hinged 
to this piece projects into the body of the rifle, and 
passes through the gate when the bolt is drawn back. 
This gate is so deep that the blade is pressed by a 
spring into the path of the empty case, forcing it 
out of the grasp of the extractor, and flinging it 
sideways out of the arm on to the ground. Also 
connected to this piece f is a stop which normally 
prevents the bolt being drawn out of the gun. But 
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by pressing back the piece with the thumb the stop 
is withdrawn, and the bolt can be removed in less 
than a second. It can then be taken entirely to 
pieces (Fig. 2)in a couple of minutes, and this with- 
out tools. It has avery powerful mainspring. This 
is provided to meet the requirements of the thick 
cartridge cases which are likely to be employed with 
smokeless powders. Smokeless powders develop 
such high pressures that it is probable they will 
require more substantial cases than have been 
employed with black powders. There is a very neat 
device for preventing the cartridge being exploded 
before the bolt is securely locked ; compared with 
the arrangement used in our own weapon the 
simplicity is most striking. It will be seen that a 
deep notch is cut in the rear end of the bolt (Fig. 2) 
to receive the cocking catch; itis only when the 
bolt is securely locked that this notch is opposite 
the catch. If the trigger be pulled with the parts in 
any other position than the right one, the striker 
cannot reach the cartridge, and consequently the 
fulminate is not exploded. 

To lock the rifle, so that it may not be acci- 
dentally fired, there is provided the safety appliance 
d on the end of the bolt (Figs. 2 and 7). This isa 
short spindle with a cam at each end, and a roughed 
thumb-piece by which it can be turned half way 
round, When the spindle is rotated the cam at the 
front end takes into a recess on the end of the 
bolt, and locks the latter against being turned, while 
the cam at the rear end inserts itself before the nut 
on the end of the striker, and holds it fixed. 

The barrel is turned parallel to two diameters, 
the front portion being rather more than half the 
length. The body is secured to the wooden stock 
(Fig. 7), but the barrel is only clipped to it, and is 
left perfectly free to expand and contract. It lies in 
a deep groove in the wood, and is held in place by 
two perfectly parallel clips which serve only as guides, 
and do not fetter the movements of the barrel. 
The bore of the barrel is 7.65 mm. (.301 in). 
The front sight is a barleycorn ; it is mounted on a 
ring which is slipped over the end of the barrel up 
to a shoulder and is brazed there. The back sight 
is marked up to 2050 metres. 

Our readers may naturally ask how it was pos- 
sible that the War Office Committee succeeded in 
making such a wonderfully complicated magazine 
rifle, while other governments were able to get one 
so simple as the Mauser. In reply to this it is 
only right to state that this rifle was not in exis- 
tence when the War Office decided the main lines 
of their weapon. But while unofficial inventors 
have been simplifying magazine rifles, the Enfield 
authorities have been adding complications, with 
the effect not only of increased complexity, but 
also of doubling the cost of the arm. When we 
compare the Mauser rifle with our own we find that 
it is about a pound and a half lighter, and is in 
every respect a better weapon to handle; it has a 
solid continuous stock in place of having the butt 
bolted on separately ; the bolt is locked in the 
chamber and not at the rear; it is a simple 
mechanical construction that can scarcely suffer 
damage whatever happens to it, while the Lee- 
Speed bolt is a complicated unmechanical con- 
trivance; the Mauser magazine is worthy of all 
praise ; it is compact, inaccessible to dirt, and very 
strong, it can receive its cartridges in bundles of 
five, or in any less number, or one by one; the 
platform and spring are immeasurably superior to 
those of the Lee-Speed arm. 

Weare not insisting that the Mauser rifle is the 
best that could be devised, or that it is necessarily 
exactly suited to meet all the requirements of 
British troops. We hear that during the last few 
days modified arrangements have been set down for 
trial, showing that even the inventor recognises that 
special devices may be needed to meet the require- 
ments of different nations. But we insist that it 
comes far nearer the ideal of a weapon to put in 
the hands of troops than does our own rifle with its 
numberless screws, inaccessible mainspring, com- 
plicated bolt-head, and most unsatisfactory maga- 
zine. However the Committee can — in the 
use of their magazine, spring, and platform, when 
Germany, Austria, Belgium, and Turkey have such 
vastly better arrangements which might be copied, 
we are unable to understand. We freely admit 
it may be arguable that five cartridges are not 
sufficient reserve for contests with large numbers of 
savage foes, that it may be urged that a rotating 
extractor is inferior to a fixed one, and that it isa 
matter of opinion what should be the bore of a 
military rifle, but we cannot understand how any 


one with the slightest knowledge of mechanical 
matters can find a single word in defence of the 
Speed magazine. We take little account of the 
high cost of the English rifle. This country can 
afford any sums to render its small army more 
efficient than any it may have to meet, but when 
the increased cost is caused by bad design and is 
accompanied by no advantages, unless liability to 
jamming and breakdown be counted as such, then 
we emphatically protest against the waste of the 
taxpayers’ money. We are about to commence 
the manufacture of a Mark II. arm. Why not 
begin afresh and instead of trying to patcha design 
that is radically bad, make a new departure ona 
better plan ? 





THE LATE MR. DAVID GREIG. 

WE last week recorded in a brief paragraph the 
death on Friday, the 20th ult., of Mr. David Greig, 
whose name has been so long indentified with the 
Steam Plough Works, at Leeds. It may be said that 
the late Mr. David Greig owed a great part of his 
success in Jife to his having been born ‘‘a son of the 
soil.” He was a living impersonation of a type of 
Scotchman one meets with in the pages of Scott’s 
inimitable studies of Scotch life. He had the humour 
of his race, the love of social life, and those qualities 
which made his company appreciated ; but oe all 
he possessed great energy, business aptitude, and 
characteristic shrewdness, His physique, too, re- 
minded one instinctively of the Highlander. As an 
engineer, he owed his success to his broad views rather 
than to attention to points of detail, but it was his 
early association with agricultural pursuits, combined 
with natural talent, which enabled him to contri- 
bute materially to the prosperity of agriculturists. 
This was his life work. The steam plough, the 
economic results it promised, and the possibilities it 
still opens up, are the memorials of this life work. 
While Greig was engaged with his father in farming 
in the north of Scotland, it had occurred to another 
Scotchman, named Fiskin, that the hydraulic power 
which had long been utilised to work the old mill 
wheel, and through it to grind the grain, might be 
utilised to drive the plough, particularly through the 
uncongenial soil and up the steep hill-sides, which 
make farming in Scotland so difficult. This hydraulic 

lough proved suitable for the work. There were two 
ams, one of which could be raised while the other 
was at work, and as the shares were arranged in oppo- 
site directions these beams were used alternately in 
the up-and-down passages of the plough. 

Mr. John Fowler, a young engineer, then in London, 
arranged with Mr. Fiskin as to the improvement of 
the plough, and the former set to work on the original 
implement, correctly estimating the probabilities of its 
development. Mr. Fowler, however, lacked practical 
experience of the requirements to be met, and it was 
only when he prevailed upon young Greig to leave off 
‘*following the plough” to study that useful implement 
under a new phase that he overcame the difficulties 
which presented themselves. The result of their com- 
bined efforts was the evolution of the steam pew 
The first machine designed was the straight beamed 
balanced plough, with three shares at each end, 
two of the shares being of wood and the third of 
iron. The latter, which was in the middle, could be 
shifted to and fro so as to alter the size of the furrow. 
The engine had a separate windlass with two drums to 
wind the ropes by which the pleugh was propelled. 
Subsequently what was called the V-groove drum 
was substituted, and still later the well-known clip 
drum, the use of which so long formed a prominent 
feature in Messrs. Fowler and Co.’s practice, only to 
be supplanted by the general adoption of the double- 
“— system. 

he construction of steam ploughs became a re- 
gular industry at Hunslet, near Leeds, the Steam 
Plough Works having been started about 1860 by 
Messrs. John Fowler and Co. Mr. Greig was outside 
manager, and travelled to secure orders, and in this 
capacity he made the steam plough a commercial suc- 
cess. It was largely adopted in Egypt as well as at 
home, and Mr, Greig was at all times eager to study 
the requirements of different countries and to devise 
implements to meet those requirements. When the 
Plough Works were first started only about 100 men 
were employed, operations being confined to the 
production of the ploughs, anchors, and engines. Pre- 
viously much of the work had been done at the adjoin- 
ing Airedale Foundry, then belonging to the firm of 
Messrs. Kitson, Thompson, and Hewitson, now Messrs, 
Kitson and Co. 

Mr. Greig became a partner in the Steam Plough 
Works about 1864, on the death of Mr. John 
Fowler. It was not until 1867 that other branches 
of engineering were added. The improvement of the 
steam plough and the adaptation of it to various kinds 
of work was continued, and in order to ascertain the 
requirements abroad, as well as to obtain orders, Mr. 





Greig visited nearly every civilised country. His 


services in this respect were invaluable to the con- 
cern, and it was largely owing to his untiring efforts 
that the firm obtained its world-wide reputation as 
the producer not merely of an implement which was 
admirably adapted to the cultivation of extensive 
tracts, but of many other appliances of a kindred 
character and for other purposes. It would be diffi- 
cult indeed to mention any branch of engineering 
which Messrs. John Fowler and Co. do not now carry 
on. The works cover about 84 acres, and give employ- 
ment to some 1600 workmen. 

—— a keen business man, Mr. Greig readily 
recognised the obligations of a man in his position to 
associate himself with the affairs which tend to the 
advancement of a community and took a lively interest 
in all local affairs, being a justice of the peace of 
Leeds. He was vivacious in conversation, and having 
been a close observer when on his travels, was rich 
in anecdote and reminiscence. He had many friends, 
by whom his demise will be deeply regretted. He 
was born in October, 1827, so that he was in his 
sixty-fourth year, when, after an illness of several 
months, he passed away at his residence, Headingley- 
hill, Leeds, on March 20, leaving a widow, three sons, 
and one daughter, who, in ct nose have the 
sympathy of a wide circle at home and abroad. 


THE LOSS OF THE ‘“ UTOPIA.” 
To THE EpIToR OF ENGINEERING. 

Sir,—The late terrible disaster to the Utopia leads me 

to ask mer to be so good as to find space, if possible, for 
the following suggestions, to prevent a similar accident 
in future being attended by such a fearful loss of life ; 
believing that these suggestions have not previously been 
made by any one. 
_ However useful the projecting prows of rams may be 
in action, they are obviously very dangerous things at 
other times, when collisions may occur under the best 
seamanship by fogs, derangement of machinery, or other 
numerous causes, and I have for a long time been sur- 
prised that neither our own nor foreign navies take any 
precautions to shelter these prows in times of peace. 

It appears to me that there would be no practical diffi- 
culty, and very small expense involved, by attaching a 
cutwater projecting beyond the prow, firmly connected 
to it, but easily removable, which, in case of collision 
would first come in contact with the parts of the vessel 
above water, and partly by crushing these, partly b 
being itself crushed, would fend the blow, and in suc 
cases as that of the Utopia, would probably confine the 
fracture to the parts above water, or if any damage ex- 
tended below the water-line the rupture there would be so 
much smaller that the inflow of water would either be 
within the power of the pumps to discharge, or at all 
events would enable the vessel to be run on shore and, at 
least, save many lives. 

Such a false cutwater or fender could be made so as not 
to be at all unsightly, and on the contrary the bows 
would then resemble that of an old war vessel, having a 
shipshape figure, which the present ram’s retroussée head 
does not admit of. It will not be so high as to interfere 
with the practice with the bow guns. It could be made 
in two halves joined vertically at the middle line, and by 
attachments with the vessel easily devised it might be con- 
nected without one bolt under water, and so arranged that 
the two halves could be at once thrown off as required. 

Even if it were only on the plea of saving valuable 
ships often sailing in company, and exposed to the risk 
of colliding, I would earnestly commend this subject to the 
attention of all naval authorities. 

With respect to the vertical stems of merchant 
steamers, I would remark that they are only a little less 
dangerous than rams, and have many lives and much loss 
of property to account for, and having very few advan- 
tages, I should be glad to see it made contrary to law to 
build any steamer without a projecting cutwater. 

Tam, Sir, 77 obedient servant, 
. H. Rrreni, 
Member of the Institute of Naval Architects. 

55, Leadenhall-street, London, E.C., March 25, 1891. 


ROYAL NAVAL ENGINEERS. 
To THE EpiTorR oF ENGINEERING. 

Srr,—There is no doubt that the persistent advocacy of 
the cause of Naval Engineers will, in course of time, have 
its desired effect, but to-day the principal reason urged 
by those in authority for denying these officers the pay 
and position they are entitled to, seems to be a social one 
and the usual stereotyped reply given by the First Lord 
of the Admiralty when questioned on this matter in the 
House of Commons, is that engineers of the Royal Navy are 
paid as well as those of the mercantile marine. I would 
suggest that these two reasons be thoroughly analysed, 
and if found to stand on a sound basis, the same com- 
parison be instituted with the other branches of the naval 
service. Now in the first place as far as the social reason 
goes, engineers join by open competition, while the execu- 
tive and accountant officers of the Royal Navy enter by 
the nomination system, and to trace this subject from its 
commencement, why should officers who must eventually 
live together join the Naval Service under different con- 
ditions? The reason is not far to seek, for in spite of what 
we are told, that there is no lack of candidates for the 
engineering department, I very much doubt that were 
they entered under a system of nomination as strict as 
that by which naval cadetships are obtained, whether a 
sufficient number of candidates intelligent enough to pass 
the severe examination required by the Admiralty regu- 
lations could be found. 











The pay question is one of easy solution, for were 
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officers of the Royal Navy paid by the mercantile marine 
standard there would be a great saving in the naval esti- 
mates, for this standard should not be allowed to apply 
alone to engineer officers, but all classes should be affected 
by it, and if this system were followed in its map pd no pro- 
vision could be made for the pay of chaplains of the Royal 
Navy, for however rich the company or large the ship, the 
spiritual comfort of the officers, engers, and crew in 
any ship flying the red oes is not provided for, and 
with the exception of the largest of passenger ships, 
officers of what is called the accountant branch, are 
unknown, and if the pay received by an engineer of the 
Royal Navy for performing the multifarious duties he 
may be pet Be upon to perform is compared with the 
amount received by one in the mercantile marine, it 
would be just as fair to pay the commander (second in 
command) of a modern man-of-war at the same rate as 
the chief mate of a liner. 
MECHANICUS. 





To tHe Eprror or ENGINEERING. 

Srr,—I notice in your advertisement columns that a 
further supply of assistant engineers is required for the 
Royal Navy, and should like to make a few comments on 
the terms offered by the Admiralty to intending candi- 
dates; and to make a few comparisons, with a view to 
enlightening those who may not be well informed, 
as to the present status of engineer officers in the 
Royal Navy. 

In the first place the pay offered is utterly inadequate, 
being far below that given to other officers, as the follow- 
ing Table will show: 


», 

Rank. Age. Pay i a ae : 
Lieutenant x soe 22 10 0 
Surgeon ... see aes 21 1l 6 
Chaplain ... oa me 25 12 0 
Naval instructor... si 20 12 0 
Assistant engineer es 20 6 0 


I purposely exclude accountants, as either of the officers 
mentioned could do accountant work, such as is done in 
the Navy. 

From this pittance an assistant engineer has to provide 
and maintain a very expensive uniform and outfit for all 
climates, costing about 100/., and liable, as at present, to 
alteration. He has also to pay mess money, share of 
entertaining guests, &c. 

This difference of pay is maintained through all ranks 
as the officers get older. Accountant officers even in the 
senior ranks getting far higher pay. 

A reason given why service-trained engineers get this 
small pay is that they get their professional education at 
the expense of the State. This argument applies far 
more to the lieutenants, who are paid 10s. per ioe. Of 
course this reason cannot apply to candidates for direct 
entry. 

Secondly, the rank offered is far below that given to 
other officers. The rank of assistant engineer is that of 
sub-lieutenant only ; this may appear a small matter, but 
is really of very great importance. The other officers 
mentioned have the rank of lieutenant, which carries with 
it the possession of a private cabin and messing in the 
ward-room with officers of and above their own 
The unfortunate assistant engineer, with rank of sub- 
lieutenant, has to sleep in a hammock like a sailor or 
stoker, and messes in the gun-room with perhaps twenty 
or more boys (naval cadets, midshipmen, and other 
junior officers). The amount of rest that can be got after 
a fatiguing night watch, or opportunity for ing and 
study to pass future examinations can, under these condi- 
tions, be imagined. The relative rank of engineer 
officers is always below that of other officers their own 


Bs 

“eT hirdiy, the treatment of an assistant engineer is very 
different to that of any other officer. Togive an instance, 
as may be seen in regulations, candidates obtaining a 
certain percentage of marks go to the Royal Naval 
College at Greenwich. These assistant engineers have a 
mess entirely separate from all other officers, are shut out 
from all the co lege sports, entertainments, &c., and are 
made to thoroughly understand that though they may be 
in the service they are not of it. Even probationary 
marine or marine artillery officers joining at 16 to 17 are 


_ ward-room officers, have separate cabins, &c. 


The only way to alter this state of things is for no can- 
didates tocome forward for a yearor two. This method 
was adopted under similar conditions a few years ago with 
perfect success by the naval medical officers. 

Parents, guardians, and professors in the technical 
colleges and schools should discourage those under their 
a from competing for appointments where such a 
small return is made for the expense of training. 

As to competition, the word is a misnomer. Last year 
fifteen vacancies for direct entry as assistant engineers 
were offered for competition, and three candidates 
passed, one of whom threw the thing up when he found 
what it was like. For entry as engineer students last 
year, the bare number required came up for examination, 
and the standard was lowered to enable them to pass. 
This year there is about the same dearth of candidates. 

Although a large number of ships are being built under 
the Naval Defence Act, the naval authorities refuse to 
raise the pay and status of naval engineers so as to pro- 
vide a sufficient number of these officers until absolutely 
forced to by the means —— 

To keep up the number of officers, retirement at 50 has 
lately been stopped. Retirement at this age appears by 
the instructions to be optional, but seems to be optional 
only on the part of the authorities. It need hardly be 
added that no extra pay or consideration is allowed to 
officers thus scuineen® to serve on. 

Finally, intending candidates should be cautioned 





against joining a service from which, according to the 
action of the Admiralty in the late Hearson case, there is 
no withdrawal. 

I am, Sir, yours, &c., 
ENGINEER. 





THE CONSTRUCTION OF BOILERS FOR 
FORCED DRAUGHT. 
To THE Eprror or ENGINEERING. 

S1r,—The paper on the above subject read the other 
evening before the Institution of Naval Architects by 
Mr. Yarrow, will, at any rate, serve to prove that the 
author is at iast upon the right track. 

Perhaps I may be allowed to state that nearly all the 
ecg raised by him were fully discussed and explained 

y myself many years ago in a communication to a con- 
temporary of yours. 

If Mr. Yarrow will turn to The Engineer for June 27, 
1884, article ‘‘ Leakage of Torpedo Boilers,” he will find 
that he is exactly seven years behindhand. 

Yours truly, 


JAS. HORSFALL, 
Gorton, Manchester, March, 1891. 


To THE EDITOR OF ENGINEERING. 

Str,—The interesting paper read by Mr. Yarrow at the 
meeting of Naval Architects, and your remarks under this 
head in your last week’s issue, induces me to say a few 
words upon the subject. It appears that the Council of 
Naval Architects, recognising the importance of the sub- 
ject, had set apart a whole evening for the reading and 
consideration of the paper. 

It is to be regretted that such a subject should have 
been limited to one evening, as there was no time for dis- 
cussion; many had come prepared to enter into it. It is 
well known that since forced draught has been intro- 
duced for marine boilers endless difficulties have had to be 
encountered in boiler construction, disasters seem to 
have had no effect in deterring or discontinuing the ~~ 
tice. It is a mystery that such a subject should be 
allowed to remain unsolved, as it is a reflection on the 
skill of engineers not to be capable of designing marine 
boilers that can be steamed full speed for any length of 
time demanded of them without leaking or accident. 

Considerable attention has been given to the best 
mode of tubing marine boilers; the illustrations given by 
Mr. Yarrow showed how deeply he had considered the 
subject, but there were other points of importance not 
touched upon in the discussion; the great question seems 
to have been how to make and tube a marine boiler 
capable of being worked with forced draught efficiently. 
Up to the present this cannot be said to have been accom- 
_ satisfactorily. Considerable difficulties seem to 

ave been created to be overcome. 

Forced air applied to marine boiler furnaces cannot be 
defenced on principle—it is known to be destructive in 
character. he locomotive question has been settled 
years ago, the marine boiler is wanted to do locomotive 
a with the mode of working reversed, and it won’t 

oO it. 





The marine boiler has in some recent Government 
experiments proved to be just as tractable as the locomo- 


. | tive, and a much higher rate of steaming obtained than is 


possible with forced draught. I am not at liberty to 
— the results, but it has been proved that a common 
iler without any particular care in design or in tubing 
could be made to steam at high rates continuously without 
in any pF ig sc mony bad effects either to tubes or tube- 
plates. is being so there can be no reason why any 
risk or uncertainty should exist with marine & 


practice, 
W. A. Martin. 
Pocock-street, Blackfriars-road, London, S.E. 
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OUR GUNS. 
To THE EpiTor oF ENGINEERING. 

S1r,—With reference to the discussion at the Institution 
of Naval Architects on Lord Brassey’s paper, commented 
on at page 364 of a current number, permit me to state 
that Captain W. U. Fawkes, R.N., suggested the useful 
comparison between the vulnerability of hand and 
hydraulic mechanism applied to the working of heavy 
guns, which — notice with approval. 

As no artillerist spoke at the meeting I shall be glad, if 
your space permits, to call attention to the statement 
made by Captain S. Gleadowe Stone, R.A., P.S.C., in 
his lecture on ‘‘ Quick-Firing Guns for Fortress Defence,” 
delivered at the Royal United Service Institution on 
January 18, 1889, and published in No. 147 of their 
— It is to the effect that both a 10.4 in. breech- 

oading gun and a 9.2 in. breechloading gun were disabled 
by the impact on their respective chases of the projectiles 
of a 6-pounder quick-firing Hotchkiss gun. 

In view of the great cost, both in money and displace- 
ment, of installing heavy guns afloat and the torrent of 
small projectiles which will play on them in action, these 
facts appear to deserve the most careful consideration. 

I am, your obedient servant, 
SamvueEt Lona. 
H.M. Dockyard, Pembroke Dock, March 28, 1891. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—At the forenoon market 
last Wednesday weakness was the rule. Scotch iron 
changed hands at 43s. 64d. B r ton cash, the price subse- 
quently declining to 43s. 2d. cash. Quite a lot of the 
iron that was bought on the preceding day was thrown 
upon the market, and picked up by = ine ** bears.” 
The tone of the market was very much depressed in the 





afternoon, and a large amount of business was done. All 
during the afternoon meeting the ‘‘ bears” bought in 
very freely, the bulk of the iron being supplied by disap- 
pointed ‘‘bulls.” Scotch iron declined in price to 
42s. 104d. per ton cash. There wasan entire absence of 
support in the market, Cleveland and hematite iron were 
also weak in tone, each losing in price 74d. per ton on the 
day. The settlement prices at the close were—Scotch 
iron, 42s. 104d. per ton; Cleveland, 38s. 6d. ; hematite 
iron, 47s. 44d. per ton. On the following day the market 
was very steady but without features. The business 
done was of a restricted character on account of the 
closing of the market for the Easter holidays. A slight 
scarcity of warrants, which was said to be due to 
southern operators continuing to take their warrants 
from the Glasgow market, was the means of keeping 
up the price of cash iron, which was just about the same 
as that for forward iron. Purchasers in the legitimate 
department continued to buy simply for the purpose of 
meeting their immediate wants. Scotch iron was dis- 
of in the forenoon market at 43s. per ton cash, 
ut at the close in the afternoon the quotation was again 
down to 42s, 104d., with sellers wanting 4d. per, ton 
higher. The closing settlement prices were—Scotch iron, 
42s. 104d. per ton; Cleveland, 38s. 6d.; hematite iron, 
47s. 3d. per ton. At the close of the market on Thursday 
business was suspended till Tuesday morning, when the 
market was very lifeless till near the close, and then it 
was fairly firm. Warrants were scarce, and consequently 
some persons who were on the “‘short side” were forced 
to buy in; but when the account was adjusted, the price 
slipped away, and the tone became rather dull at the 
close. Scotch iron rose in price to 43s, 14d. per ton cash, 
and fell back again to 43s. The market received no sup- 
port in the afternoon, and prices continued to droop until 
the finish. Scotch iron touched 42s. 10d. at the close. 
The settlement prices at the close of the market were— 
Scotch iron, 42s. 104d. per ton; Cleveland, 38s. 6d.; 
hematite iron, 47s. 6d. per ton. The tone again was 
very flat this forenoon, more especially towards the 
close. It seemed as if the large withdrawals from 
store and the better shipments from Middlesbrough 
were exerting no influence on prices. The unsatisfactory 
reports regarding the condition of the iron and steel 
trades throughout the country have a very depressing 
effect on holders of pig iron, and as the public are not 
entering, the market oo fall away from want of sup- 
port, the majority of the ‘‘ring” being on the ‘short 
side.” Cleveland and hematite iron are weak in sym- 
pathy with Scotch iron. Very little change took place in 
the quotations in the afternoon, which closed _slightl 
firmer. Last week’s shipments of pig iron from all Scote 
ports amounted to 4069 tons, as compared with 10,704 
tons in the corresponding week of last year. They in- 
cluded 300 tons for the United States, 150 tons for Aus- 
tralia, 300 tons for Italy, 425 tons for Germany, 285 tons 
for Holland, smaller quantities for other countries, and 
2257 tons coastwise. ‘There are now 37 blast furnaces in 
actual operation, against 31 last week, and 89 in the corre- 
sponding week of last year. The stock of pig iron in 
essrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 528,529 tons, as compared with 534,045 
tons yesterday week, thus showing for the week a de- 
crease amounting to 5516 tons. Over the month of March 
the withdrawals from store amounted to 18,416 tons. 


Paying-of at Fairfield Works.—Within the past month 
or so upwards of 1500 hands have been ye off from Fair- 
field Shipbuilding Yard and Engine Works, owing to 
a great diminution of the amount of work in hand. For- 
tunately, a number of Transatlantic and coasting vessels 
are going into the graving docks for extensive repairs and 
alterations, which will give — to a number of 
hands for several months. considerable number of 
the discharged workmen have found employment in 
English shipyards and engine shops, where work is brisk 
at present. . 


Dull Trade at Dundee.—Messrs. W. B. Thompson and 
Co., shipbuilders and engineers, Dundee, have intimated 
that owing to dull trade it will be necessary that one of 
their establishments be partially closed, and that with the 
— of the moulders the services of all the men in 
another will have to be dispensed with. Some of the 
workmen are of opinion that this action is only prelimi- 
nary to a general reduction of wages. Messrs. Gourlay 
Brothers and Co., engineers and shipbuilders, however, 
are said to have recently booked several important orders. 


Clyde Shipbuilding Trade—Launches during March.— 
The output of new vessels from the Clyde shipbuilding 
= during the month of March just closed was the 
argest for upwards of a couple of years. This may to 
some extent be accounted for by the delays in getting ma- 
terial forward during the recent railway strike, and the 
consequent r output in the two preceding months of 
January and February. There were 32 vessels launched 
during the month, aggregating 40,205 tons, an increase 
of 16,623 tons over the output of the corresponding month 
of last year, and exceeding that of any corresponding 
month for many years back. But when the total output 
for the past three months is taken into consideration— 
75,391 tons—there is seen to be a decrease of 5820 tons 
when compared with the output during the same period 
of last year, although it exceeds that of the first quarter 
of 1889 by 20,633 tons. Of the 32 vessels launched last 
month 21 were steamers, of a total of 30,870 tons, and 11, 
of 9335 tons, were sailing ships. The vessels launched in- 
cluded the cruiser Indefatigable for the British Govern- 
ment, a vessel of 3600 tons; a merchant steamer, the 
Dunera, 5600 tons, built for the British India Associa- 
tion, Limited, and others of 3300 tons ; three of 3000 tons 
each ; and one of 2500 tons. Five of the sailing vessels 
included in the month’s output ag; ted 8910 tons. 


There are actually in hand 104 vessels, of which 22 are 
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almost ready for launching, 31 plated, 33 in frames, and 
18 keels laid or being laid. 


Clyde Shipbuilding Contracts.—A fair amount of new 
tonnage has m reported as booked during the poe 
month—30,000 tons; but the prices at which most of the 
contracts were secured were very low. They include two 
steamers of 4000 tons each for a Dutch firm, and one of 
3500 tons for the Greenock Gulf Line, by Messrs. Caird and 
Co.; three of 2000 tons each for the Egyptian Government, 
by Messrs. Napier and Sons; two of 2000 tons each for 
the East Coast, by a Glasgow firm; one of 300 tons and 
one of 1000 tons for Rio Janeiro, by Scott and Co.; one of 
1200 tons for the Baltic trade, by the piasep eget Ship- 
building Company ; one of 600 tons for the Brazils, by 
the Ailsa Shipbuilding Company; one of 600 tons, by 
Blackwood and Gordon; one of 300 tons by Messrs. 
Simons and Co.; and two sailing vessels of 2000 tons, by 
Russell and Co. : 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary monthly meeting of this Institution was held 
on Tuesday night of last week, Mr. Ebenezer Kemp, 
president, in the chair. Five new ordinary members and 
two graduates were elected. On taking the chair Mr. 
Kemp referred in feeling terms to the death of Mr. J. G. 
Lawrie, shipbuilder and engineer, a man who did much 
in the early days of marine engineering to make it what 
it had become on the Clyde. An interesting discussion 
took place on the paper read at the preceding meeting 
by Mr. Henry A. Mavor, Mem. Inst. C.E., on ‘“‘The 
Development of Electrical Distribution.” Subsequently 
a paper was read by Professor Andrew Jamieson, Mem. 
Inst. C.E., on ‘‘ Electric Light Installations as applied to 
Public Buildings.” It had special reference to the light- 
ing of the Glasgow Atheneum, for which Mr. Jamieson 
acted as usin engineer. The discussion on the 
paper was held over till next meeting. 


East of Scotland Engineering Association.—The tenth 
fortnightly meeting of the session of this Association 
was held in Edinburgh last night, Mr. James Thomson, 
president, in the chair. Professor A. C. Elliott, D.Sc., 
of University College, Cardiff, formerly assistant to the 
Edinburgh Professor of Engineering, read a paper on 
‘*The City and South London Railway.” In the course 
of his paper he advocated the construction of such rail- 
— throughout the large cities of the world, and espe- 
~ ly referred to the benefits of such a service for Kdin- 

urgh. 


Glasgow Association of Students of the Institution of 
Civil Engineers.—An ordinary meeting of this Association 
was held last week, Mr. C. P. Hogg, M. Inst. C.E., pre- 
sident, in the chair. Mr. Robert H. Read, Assoc. 
Mem. Inst. C.E., read a paper on ‘‘ Iron Roofs.” 


Electric Lighting in Aberdeen.—The question of the ex- 
iency of the corporation introducing electric lighting 
into Aberdeen was under the consideration of the gas 
sub-committee at a meeting held last week. On account 
of the very unsatisfactory support promised to the 
scheme, it was resolved to advertise, soliciting offers 
from private electric companies for the privileges con- 
ferred on the corporation by the Electric Lighting Bill. 
Recently circulars were issued to 149 tradesmen, con- 
suming 3533/. worth of gas per annum, asking if they 
were favourable to the scheme. Replies to the effect were 
received that seven people, consuming gas of the value of 
1391. per annum, rot et to adopt the electric light ; 119, 
burning 2530/. worth of gas per annum, refused to have 
anything to do with the proposal ; and 23, consuming gas 
of the value of 865/., sent no reply. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Admixture of Aluminium with Stecel.—A heated con- 
troversy is now in progress on this subject. It will be 
remembered that recently, in addressing the School of 
Metallurgy at Shetfield, Professor Arnold announced the 
admixture of small quantities of aluminium with crucible 
steel, for its improvement, as a new discovery. Some of 
the melters resent this and state that aluminium has 
been used for the production of finer grades of steel for 
twenty years past, though the fact has not been made 
public. Steel converters, as a rule, keep their admixtures 
a secret, and several of them assert that the professor has 
divulged nothing new. 


Advance in Rolling Discount.—The rolling mills of the 
districts are filled with work, but those proprietors who roll 
for hire have given notice that they will allow a further 
5 per cent. discount from the trade list. A reduction in 
the value of fuel may account for this, as there appears 
no other ostensible reason, business being good all round. 


Serious Strike in the Iron Trade.—A very large number 
of ironfounders, fitters, &c., have gone on strike at one 
of the Barnsley establishments. From the public state- 
ment of the firm, it may be gathered that pressure of 
business necessitated their employing more workmen. 
Whilst doing so, they increased the number of apprentices ; 
against this latter the ‘‘society” protested, but the firm 
consented to accept the men the society should send, and 
union objections were, it was thought, overcome. A few 
days ago however, the whole of the union hands were 
withdrawn without any notice whatever being given. 
The firm say that they have secured a supply of fresh 
workmen and business 1s being carried on as prosperously 
as ever. It is rumoured that a trade dispute, affecting 
about 1000 iron and steel workers, is threatened at one 
of the largest establishments in the district. Particulars 
of the case will be made known in the course of a few 
days. It is known, however, that a serious rupture has 
taken place. 





Miners and the Eight Hours Question.—The agitation 
on the — hours question continues throughout the 
whole of the mining district, and it is not unlikely that a 
ballot may be taken. The result of one in the contiguous 
Notts coalfield is published this week, and is attracting 

{ attention. The question = was: “If the eight 
ours question is not settled by May 1 this year, are you 
in favour of a national or international strike to obtain 
it?’ There were 11,641 ballot papers sent out and 10,258 
have been returned from 36 collieries, while 1383 eo 
have not been collected. The result shows that 9625 
collieries were in favour of a general stoppage, 414 against 
it and 219 papers were returned blank. is is taken as 
a good criterion of opinion in these parts, the —" im- 
portant division being as to whether the eight hours 
should be ‘‘ from bank to bank,” or actually employed in 
working at the coal face. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MipLesBrouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was only 

a very thin attendance on ’Change, most of the frequent 
attenders regarding the day as a holiday. Business was 
practically at a standstill. About 39s. was the general 
uotation for prompt f.o.b. delivery of No. 3 g.m.b. 
leveland pig iron, but few, if any, transactions occurred. 
Middlesbrough warrants were 38s. 6d. cash buyers, but 
the quotation was purely nominal, there being no sellers. 
There was very little doing in the lower qualities of pig 
iron, the prices for which were rather less than when we 
last reported. To-day our market was as quiet as possible 
and there was next to nothing doing. A small parcel of 
No. 3 was sold early in the day at 39s., but this was for a 
special brand. As a rule about 38s. 9d. was the quotation 
for the ruling quality, but buyers would not give that 


figure. Middlesbrough warrants opened at 38s. 4d., and 
pags 38s. 3d. cash buyers, with nothing at all doing 
in them. 


Cleveland Blast Furnacemen’s Wages.—An adjourned 
meeting of the Cleveland Ironmasters with the blast 
furnacemen’s representatives was held at Middlesbrough 
yesterday (Tuesday) to consider the wages question. The 
men’s delegates reported that the blast furnacemen in the 
district had been consulted with regard to the employers’ 
claim for a 124 per cent. reduction in wages, and that 
the majority of the men had declared in favour of renew- 
ing the sliding scale, subject to alterations being made in 
regard to certain sections of the men. The employers 
considered that the suggested alterations were of too 
extensive a character to be entertained, and said that 
what was really absolutely essential at the present time 
was a large reduction in wages. In consenting at the 
meeting a week ago to the renewal of the sliding scale if 
the men so desired, the employers were only prepared to 
renew the scale as it stood and were not prepared to grant 
concessions such as were now sought. ‘The meeting was 
ultimately adjourned until Wednesday, the 8th inst., but 
it was understood that the men at the blastfurnaces would 
receive this week a fortnight’s notice to terminate their 
engagements. This step was not to be considered as in 
itself a hostile one, but as a precautionary measure 
necessary for the employers’ protection in case any indi- 
vidual objected to any terms that may eventually be 

upon through the representatives of the men’s 
association. About 3000 men will receive their notices. 


The Fuel Trade.—F uel is steady and there is a fair good 


all round demand. t qualities of blast furnace coke 
are quoted 14s. to 14s. 16s., delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff Corporation Water Works.—The Cardiff Town 
Council has approved a recommendation of the Water 
Works Committee to the effect that Mr. Mackay, the 
contractor for the Cantreff reservoir, should be released 
from his contract, and that he should be paid 17,500/. 
The 17,500/. is to include (a) all work executed up to the 
18th of February last in pursuance of the contract ; (6) 
all plant and materials on the reservoir ground, materials 
and plant in the quarry and clayfield, including charges 
for opening out the same ; (c) the plant and materials in all 
other places connected with the contract ; (d) the perma- 
nent materials of every description now upon the reservoir 
works and lands of the corporation intended to be used in 
connection with the works; (e) all contracts for material 
so far as may be desired by the corporation, and which 
have been entered into by the contractor, whois to assign 
the same to the corporation as and if required ; (f) all ease- 
ments in connection with the railway, clayfield, quarry, 
and other works required for completion of the reservoir 
works ; (g) all. claims in respect of any alleged extra 
works under the contract, and in full discharge and satis- 
faction of every claim or payment whatsoever in any way 
arising under the contract. 


The Severn.—Mr. Southall, secretary to the Severn 
Commissioners, and Mr. J. M. ‘Jennings, of Cardiff, 
waited upon the Cardiff County Council on Tuesday 
with reference to a stipulation that the period of repay- 
ment should be defined before the council lent 5000/. to 
assist the deepening of the Severn, but no definite de- 
cision was arrived at. 


Shipbuilding at Bristol.—Three vessels were built in 
Bristol and added to the register last year—one steamer 
of 1814 tons gross and 2800 tons deadweight, intended for 
the Atlantic trade, and one sailing vessel of 1367 tons 
gross and 2250 tons deadweight, both steel built ; also 
one small passenger steamer, for foreign trade, of 85 tons 

and 240 horse-power, with engines built in Bristol. 
t is expected that the opening of the new steel works of 





the Dowlais Iron Company of Cardiff will contribute to 
the more extensive use of that material for shipbuilding 
purposes in Bristol. 


Cardiff.—The demand for steam coal has been compara- 
Sey moderate, business having been necessarily inter- 
fered with by the Easter holidays. The best qualities 
have made 14s. 6d. to 14s. 9d., and dry coal 13s. 6d. per 
ton. There has not been much doing in house coal ; 
No. 3 Rhondda large has made 14s. per ton. Patent fuel 
has shown little change. The demand for coke has been 
dull at about previous rates. 


The “‘ Swiftsure.”—An examination of the Swiftsure’s 
shaft lining has shown that it will be unnecessary to 
renew the rings, which are but little worn. Some 
3-pounder quick-firing guns for the vessel have been re- 
ceived, but there is no immediate prospect of the 4-in. 
guns ae ene from Woolwich, and the Swiftsure 
will, it is believed, be commissioned without them. 


The ‘‘ Blonde.” —The portion of the Blonde’s armament 
consisting of 4.7 quick-firing guns, was placed on board 
at Devonport on Tuesday. A torpedo was fired from the 
Blonde to test the circuits and torpedo gear generally ; 
the result was satisfactory. Chief Engineer Rule, of the 
Defiance, also made an examination of the air compressors. 
It is understood that the Blonde will be commissioned in 
September. 


Great Western Steamship Company.-—At the half-yearly 
meeting of this we oy at Bristol on Tuesday, resolu- 
tions proposed by Mr. G. White postponing the conside- 
ration of the report for a month and appointing a com- 
mittee to advise with the directors and report on various 
matters of management, were carried. Thedirectors did 
not oppose. 


The Ordnance Survey.—The Ordnance Survey of De- 
vonport, Stonehouse, and Plymouth will be proceeded 
= - a few days by the 13th Company R.E., from 

ristol. 


A Somersetshire Tramway.—For some time past ar- 
rangements have been in progress for an application to 
the Somersetshire County Council for permission to con- 
struct a tram line from Somerton, through Keinton- 
Mandeville toCastle Cary, thence by railway to Evercreech, 
and by a new route to the northern portions of the 
county. The scheme is being promoted by a Bath syndi- 
cate, and has been favourably received in the district pro- 
posed to be traversed. 


Sharpness.—The Severn Ports Warehousing Company 
has commenced building two warehouses at Sharpness. 





CaTaLoGuE—UNITED AsBESTos Company, Limrrep.— 
The new catalogue of this company contains a very com- 
plete account of their latest manufactures. We noticethat 
one of their Victoria asbestos metallic framed curtains 
saved thestageand properties at the Queen’s Theatre, Man- 
chester, last August, although the audtorium was entirely 
burned out. A great variety of packings and jointing 
materials are described in the catalogue, 





GrrMAN Coat Exports.—The exports of coal from the 
Zollverein last year were 9,148,050 tons, as compared with 
8,827,202 tons in 1889, showing an increase of 300,848 tons 
last year. The exports of coke from the Zollverein last 
year were 1,074,806 tons, as compared with 812,770 tons 
in 1889, showing an increase of 262,336 tons last year. 
The exports of briquettes from the Zollverein last year 
amounted to 92,928 tons, as compared with 93,195 tons in 
1889, showing a decrease of 267 tons last year. 

Tuer Scorcn Train Service.—Although the season is 
yet early, the London and North-Western Railway Com- 
pany on the Ist inst., commenced to accelerate the 
expresses from London to Scotland by nearly an hour. 
Preston, the important stopping place to Scotland, has 
been dropped, and Liverpool an anchester passengers 
now join ‘at Wigan. Notwithstanding the advantage of 
the Forth Bridge to the east coast.company, the west 
coast company are determined to get to Aberdeen first. 
Fifty new engines are being built at Crewe. 





Tue Hastines Ciirr Tramway.—An inclined lift has 
been erected up the West Hill, Hastings, to save visitors 
the fatiguing climb hitherto necessary in making the 
ascent. The tramcars run in tunnel about 363 ft. in 
length, the total length of track being 450 ft., with an 
inclination of 1 in 3. The two carsare connected by wire 
ropes passing round a grooved pulley at the head of the 
incline, The shaft of this pulley is driven by worm gearing 
from a 16-horse power Otto engine. Most carefully de- 
signed brakes are provided to eliminate all chances of 
accident from every cause. The lift was supplied b 
Messrs. R. Waygood and Co., of Veluscthcead, 
London, 8.E. 





Fast Run sy tHe “ Crry or New York.”—The Inman 
steamer City of New York arrived at Queenstown at 3.45 
yesterday morning, having run an extreme southern 
course to avoid the ice, the distance being 2930 knots, in 
6 days 7 hours 51 minutes. Her daily runs were 399, 450, 
450, 444, 447, 463, and 277 knots. On her outward pas- 
sage her log shows the barat ig, be yore running : 
To noon on the 8th inst. she had made 36 knots from 
Queenstown, and the following days’ runs were 502, 485, 
501, 500, 503, and 359. She went the long southerly 
course, making 2886 knots, fully 100 longer than is often 
made in the autumn, and in spite of the long distance her 

was only 6 days 2 hours and 10 minutes. No 
steamer, it is said, has ever made 590 knots or over on 
four days of one voyage before. 
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INDUSTRIAL NOTES. 

Tue Easter holidays have exercised a perceptible 
influence in regard to labour troubles, no fresh 
disputes having cropped up of any consequence. | 
In the shipping trades matters have so far quieted | 
down that branches of the Seamen and Firemen’s | 
Union have actually passed resolutions in favour of | 
accepting the federation ticket. At Newport the| 
unionist seamen decided by ballot to accept the federa- | 
tion ticket, although just recently they were strenuous | 
supporters of the Cardiff strike. At the latter port it | 
is stated that the union men still refuse to ship with 
non-unionists, but over 400 union seamen were shipped 
in the course of a week. The President of the Board | 
of Trade has consented to receive a deputation of sea- | 
men with respect to the alleged shipping of incom- | 
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petent men as able seamen, the date fixed being the 
9th instant. There is a certain amount of irritation 
amongst the seamen and firemen because of what they 
deem the desertion of the dockers and others during 
the Cardiff strike, and there is an undercurrent of 
feeling in favour of retaliation should occasion arise. 
But men should not attempt the impossible, if they do 
they will be sure to meet disappointment on the march. 





Affairs at the various London docks are somewhat 

uieter, but they are by no means in a settled state. 

he condition of the Dockers’ Union is causing a good 
deal of anxiety to its officials, although they find time to 
carry on the campaign in the agricultural districts, in 
the hope of organising the agricultural labourers on a 
more lasting basis than that of the ‘‘ National Union.” 
The meetings hitherto held appear to have been most 
successful, but whether they will result in a powerful 
permanent union remains to be seen. It is reported 
that the co-operation system is being extended in various 
directions, and further facilities for the adoption of the 
system have been given. Piece-work prices are greatly 
in advance of day wages wherever tried ; in some cases, 
it is stated, the mencan earn over ls. per hour. With 
such wages the piece-work system is sure to be popular. 
But, with all these promises of peace, there are indica- 
tions of unrest. On Saturday last, the men at the 
British India Quay were offered and asked to take 
**free labour tickets;” these the men refused on one 
excuse or another, and passed on to their work. No 
such request appears to have been made at the 
American Quay, and it was not expected to be made, 
as, 80 it is stated, such a request would be resented by 
the unionists. The Shipping Federation paid their 
men full time for last week, though the men had a 
holiday on Friday and many on Saturday, but all were 
expected to be at their posts on Saturday if required. 
The dockers are paid 5s. per day, and 11s. per night 
shift, so that it is no wonder that the federation is 
overwhelmed with applications for employment. 
When it is remembered that the piece-work men 
can earn as much as Is. per hour, the docker’s life must 
have been vastly improved within the last year or 
two, in all respects. 





The Plate and Machine Moulders of England, Tre- 
land, and Wales have just completed their first year of 
existence asan independent union, and report satisfac- 
tory progress during the year. This union is indepen- 
dent of, but not antagonistic to, the Friendly Society of 
Ironmoulders, and was started originally at Oldham; 
it has branches now at Manchester, Bolton, Brad- 
ford, Blackburn, Burnley, and Accrington, and intends 
to establish similar branches in all districts where 
such men are employed. The first annual report 
states that several disputes have been settled amicably 
by the union, which disputes, but for the society, might 
have led to strikes and disaster. Altogether there is 
a hopeful tone about the report and the work which 
is being done by the agency of the union, 


The quarterly return of the accountants to the Mid- 
land Iron Trade Wages Board, just sent into the Board’s 
standing committee, shows that the average selling 
price has been 6/. 13s. 7d., or 5s. per ton less than 
during the previous quarter. This reduction in the 
selling price would carry a reduction in wages under 
the sliding scale of 24 per cent. in wages, but the 
South Statfordshire Ironmasters’ Association have re- 
solved not to make any reduction in the wages of the 
men this time. There is much satisfaction among 
the men at this decision. 





The report of the accountants to the North of 
England Board of Conciliation and Arbitration for the 
Manufactured Iron Trade shows that the net a 
selling price for the past two months was 5/. 17s. 10.97d., 
which carries no reduction or alteration for March and 
April of this year. The total output for the first two 
months of the year was far below that of the two 
preceding years, the total production being under 
39,000 tons, as against 53,000 tons in 1889 and 1890 
respectively. The feeling in the district is that the 
shrinkage will be still more marked as the year pro- 
cesds, unless a decided turn for the better speedily 
takes place. The means of production have so far 
exceeded the demand that a period of stagnation is 
gloomily anticipated. 


Holy Week has been devoted by the Associated 
Iron and Steel Workers of Great Britain to a confe- 
rence to consider the present condition of affairs, 
the alteration of rules, and the means generally 
of bettering the conditions of the iron and steel 
workers. The delegates met at Birmingham on 
Monday last, the full number of representatives 
being present, representing twenty-six districts of 
the association. After the auditors’ report and 
the general secretary’s report, the conference pro- 
ceeded to the election of officers for the ensuing 
year, — the president and secretary of the 
association and the auditor, and also the members 
of the General Council, selected by districts, and 








ratified by the conference. The two questions of im- 
portance before the conference were the eight hours, 
and the practicability of its adoption in the iron and 
steel trade, and the continuance of the Joint Com- 
mittee of the Midlands. 





The recent changes in connection with the iron and 
steel industries have led to a proposal to dissolve the 
old ‘‘ National Amalgamated Association of Iron- 
workers,” and to merge all the various lodges into the 
new association called ‘‘The Associated Iron and 
Steel Workers of Great Britain.” The old association 
was formed by the late John Kane, and was a great 
force during the later years of his lifetime. Mr. Kane 
was one of the founders of the Boards of Conciliation, 
which have done so much for this important body of 
workers in the various iron and steel industries of the 
kingdom. The present worth of the old association, 
financially speaking, is about 2/. 5s. per member, 
which assets will be realised and distributed when the 
votes of the members have ratified the decision of the 
General Council meeting held on Saturday, the 21st of 
March last. The votes are returnable on the 7th inst., 
from which date the old association will have ceased 
to exist. The new association will be strengthened 
by the dissolution of the old, and there will be less 
friction in the various districts where the distinctive 
branches had existed side by side. 


There is little of consequence to report in connec- 
tion with the engineering industries of Lancashire, the 
usual Kaster holidays having caused a general cessa- 
tion of labour. But there is little actual falling off in 
employment in any district. Nothing of importance 
has transpired with respect to the reduction of hours 
to fifty-three per week, no further concessions having 
yet been made to the workmen’s committee, 


In the Sheffield and Rotherham district work seems 
to have revived somewhat, or have shown signs of 
reviving. Trade is fairly active in most departments. 
Some attempts are being made to effect reductions in 
wages, but every step taken is accompanied with great 
caution, so as not to provoke any very open hostility. 





In the Cleveland district there has been a general 
cessation of work, and slackness is observable in most 
departments of the iron trade. Prices are stated to be 
so low that makers are not over anxious to produce ; 
the holidays were therefore prolonged. No dispute 
of any moment exists at present, but fears are enter- 
tained of a possible reduction unless some change takes 
place speedily. The flush of trade seems spent for the 
present, for orders are few and far between, and offers 
involve lower prices in most cases, 





The Seamen and Firemen’s Union has completely 
changed its tactics as regards foreign seamen. Fora 
long period the object of the leaders appears to have 
been to practically block all chances of employment of 
foreigners as seamen on British vessels, by insisting 
upon a prohibitive entrance fee, and a long servitude, 
as a condition precedent to joining. A new manifesto 
has now been issued, lowering the entrance fee to 5s. 
for a limited time, to enable foreign seamen to join the 
union. This change of front is doubtless good policy, 
but what of the former policy of endeavouring to shut 
out all men of every other nationality except British ? 
International labour fraternisation and a prohibitive 
tariff to prevent seamen sailing in British ships can 
scarcely be said to be inaccord asa matter of policy. 





A determined effort is being made at Liverpool to 
institute a Board of Conciliation and Arbitration. ‘The 
Local Trades Council favour the movement, and most 
of the older unions support it. But the shipping 
section mustered in force at the last meeting and made 
a determined effort to thwart the movement. The 
fighting element want each union to stand by a strike 
policy, and not to consent to meet the employers to 
discuss grievances. As this element mustered in 
strong force the progress made at the meeting was 
nil, but the more experienced members of the council 
say they will persevere. Some of the fighting members 
called a Conciliation Board ‘‘a Board of humiliation ;” 
in this they exhibit a lack of experience and of self- 
reliance. 





The North British Railway Company admit that 
they have sacrificed their dividends in resisting the 
men in their recent strike. Sacrifices have to be made 
all round, by the men, the directors, and the share- 
holders. The general feeling is, however, that the 
men have practically scored a victory, for some of their 
terms have been complied with, and in other cases 
concessions have been made. The complaints against 
the men have been mostly confined to the mode of 
fighting, and to the neglect of giving legal notice, 
otherwise they had public sympathy for their share 
in the struggle. 





The Royal Commission on Labour seems to have 
taxed the resources of the Government beyond all 





anticipation, for the First Lord of the Treasury was 
quite unable to make any announcement as to its com- 
position, or the terms of reference, before the House of 
Commons adjourned for the holidays. The chief fact 
in connection with the personnel of the commission 
which is beyond dispute is that Lord Hartington has 
accepted the chairmanship of that body. Opinions are 
divided as to the fitness of the selection, but the noble 
lord has one quality which will be of service during 
the inquiry, namely, his strong common sense. He is 
not likely to be drawn into any sentimental channel, 
or to give credence to fanciful statements unsupported 
by evidence. Probably also he is as devoid of theo- 
retical panaceas as any man that could have been 
appointed to the post. 

here appear to be the most hazy conceptions as to 
the functions of such a commission. Its first object 
must be to get at facts, their attendant circumstances, 
and their true meaning and bearing upon industrial 
conditions. To be of any value the range of the 
inquiry must be as wide as that of the Royal Commis- 
sion on Depression in Trade, or of the more recent 
Royal Commission upon Elementary Education. The 
collection of facts and the marshalling of them will be 
of more real value than the report, for after all that will 
only represent the conclusions of the select number of 
individuals composing the commission. Of course, 
great importance will attach to such conclusions what- 
ever they may be, but the public will not accept them 
simply because a Royal Commission has formulated 
them. The conclusions of the Royal Commission on 
Agriculture, on Trade, on Education, on Housing the 
Working Classes, on City Guilds, and numerous other 
matters remain to this day merely as a collection of 
opinions of eminent persons, without any very direct 
influence upon legislation. By the time the commis- 
sion reports the general election will have taken place, 
and the programme of political parties will have been 
pretty well settled. 





The conference of miners’ representatives held in 
Paris during the present week was designed to promote 
international fraternisation of labour, if not actual 
federation. The latter seems to be a far-off dream, 
and the divergent views held by the British 
delegates on the most vital part of the programme, 
offer little encouragement to those favouring federa- 
tion. The English delegates are altogether at variance 
on the subject of the eight hours, one portion, the 
majority in numbers, favour legislative enactment, 
while the minority are opposed to it. Continental 
workmen are more generally disposed to legislative 
action than British workmen. This may be accounted 
for by the fact that associative effort is in its infancy 
on the Continent of Europe, while in Britain it has 
attained to great perfection, and has achieved enormous 
success. Such conferences will doubtless prove useful 
to both sections in the end, and may help to infuse some- 
thing like active life into labour associations in France, 
Germany, Belgium, Switzerland, Italy, Austria, and 
Hungary, and help to pre-dispose the governments 
of those countries to extend the right of free associa- 
tion to the working portion of their several populations. 
Hitherto the ‘organisation of labour” has been dis- 
couraged, rather because of the political tendencies of 
all such associations on the Continent, than of fear of 
the industrial action of such bodies. The late Emperor 
of the French for a long time favoured the introduction 
of trade unions into France. Prince Bismarck was also 
decidedly favourable some yearsago. But the ten- 
dency in all cases was towards political action, which 
tendency governments do not encourage. At the 
present time a careful report is being prepared for the 
French Government on trade unions in england, and 
Mr. Howell’s work, ‘‘ The Conflicts of Capital and 
Labour,” is being translated into French, in the hope of 
familiarising industrial France with the latest develop- 
ments of English trade unionism, and its far-reaching 
work and results. 





The forthcoming May-day demonstration is creatin 
a good deal of interest on the Continent of Europe, in 
some countries in one way and in some another. In 
Spain serious symptoms are said to have developed, 
especially in the mining and manufacturing districts, 
by reason of the active propaganda on the part of 
trade unionists on the one hand and socialists and 
anarchists on the other. Labour demonstrations are 
in preparation for May-day, and it is thought that 
general strikes may also take place. At the Work- 
men’s Congress held in Madrid during the past week, 
attended by 300 delegates, resolutions in favour of a 
universal eight-hours’ day were passed with unanimity. 

In Austria and Hungary opinions are divided, and 
the action taken differs somewhat according to the 
locality. In Vienna most of the employers are in 
favour of granting a general holiday on May 1. 
Throughout Hungary the employers are similarly 
favourable. At Prague, however, the workmen are 
warned by an official paper not to suspend work 
without the assent lt consent of the employers. 
Similar warnings are anticipated in some other dis- 
tricts. Generally, however, it is most probable that 











APRIL 3, 1891. ] 





ENGINEERING. 


413 








the May-day demonstrations will be peaceful, and will 
be devoted to the eight-hours question, and to the 
enfranchisement of the labourers. 

In Paris the Municipal Council have resolved to 
make May 1 a general holiday for all the workmen in 
the employment of the municipality. M. Rouanet, in 
his report, invites the workmen of all nations to give 
expression on that day to their demands and aspira- 
tions, by the means most in accord with their own 
national customs and usual methods. He also enume- 
rates the demands of the workmen as formulated by 
themselves, and declares that they are all legitimate 
and are conceded so to be by the Municipal Council of 
Paris. This action on the part of the council will 
influence the course of labour legislation and regula- 
tion in other districts and departments, and will pro- 
bably have its effect upon other European countries. 


Labour disputes are still rife in the Australian 
colonies. The Queensland Government have deter- 
mined to puc down all riots and disorder, for which 
purpose troops have been despatched to Barcaldine, a 
sheep station on the Central Railway, where a dispute 
exists in connection with the shearers’ and labourers’ 
unions and the Pastoralists’ Association ef employers. 
Already some 200 special constables have been sworn 


The London Trades Council have taken steps to 
appeal against the decision of the Recorder of Ply- 
mouth in the case of Curran and others convicted of 
intimidation. Messrs. Shaen and Roscoe have the 
case in hand, and an effort is to be made to secure the 
services of Sir Henry James, M.P., as counsel in the 
Court of Queen’s Bench, when the case comes on for 
hearing. 





AMERICAN WARSHIPS. 

Some Recent Warship Designs for the American Navy.* 
By Mr. J. H. Bites, Member of Council. 
(Concluded from page 383.) 

THE Monterey is practically a low freeboard monitor. 
She has two 12-in. guns ina barbette forward, and two 
10-in. guns in a barbette aft. The forward barbette has 
armour 14 in. thick, the after one 114in. thick. The guns 
have 8-in. sloping shields over them. She has a complete 
belt of armour 4 ft. 6 in. wide, 13 in. thick, and a complete 
protected deck 3in. thick. The armoured freeboard 
amidships is 2} ft. In addition to the heavy guns, she 
has twelve small rapid-firing guns. The horse-power of 
the engines is 5400, and the s expected, 16 knots. 
Fig. 14, page 411, shows a midship section of her. 

The New York is rated by the Americans as an 
**armoured cruiser.” She is of a type somewhat between 
our first-class cruisers of the Edgar class and the Blake 
and Blenheim, being practically the same length and 
breadth as the latter. Her arrangements of machinery 
are similar to the Blake’s, having four sets of triple-expan- 
sion engines. She has a protective deck running the 
whole length, extending from 4 ft. 9 in. below the water 
at the side, to a foot above the water amidships, 6 in. 
thick on the slope, and 3 in. thick on the flat, reduced to 
24 in. at the ends of the vessel. In addition to this she 
has a belt of 5-in. armour in wake of the machinery spaces 
between the protective and main decks. Behind this 
belt is a cellular space, 34 ft. thick, filled with water- 
excluding material, extending the full breadth of this belt. 
This cellular structure is carried the whole length of the 
ship. Fig. 13 shows a midship section. The armament 
consists of six 8-in. guns, two mounted ina 10-in. barbette 
forward, and two in a similar barbette aft, and one on 
each broadside amidships on the upper deck. 

The revolving shields on the guns are 7 in. thick. She 
has twelve 4-in. rapid-firing guns, and sixteen smaller 
rapid-firing guns. She has four torpedo tubes, one in the 
bow, one in the stern, and one on each broadside; those 
on the broadside train. The height of the centres of the 
guns of this vessel is considerable, the 8-in. being 25 ft. 
above the water, and the 4-in. 164 ft. The estimated 
radius of action of this vessel at 10 knots is 13,000 knots. 
The engines are 16,500 indicated horse-power, and the 
estimated speed is 20 knots. Her sustained sea speed is 
184 knots. Draught 23.3 ft. She has electric light, and 
fan ventilation throughout. 

Compared with the Edgar class, this vessel is much 
more powerfully armed, and much better protected. Her 
sustained sea speed will probably be greater. She is, 
however, 800 tons more displacement, and should there- 
fore be a superior vessel. Mr. Secretary Tracey thinks 
that ‘‘ Four such ships distributed in various quarters 
would put an effectual stop to the depredations of as many 
fleets of ordinary cruisers.” 

The Coast Line Battle-Ships are the most important 
vessels of thisprogramme. Figs. 15 to 23, pages 411, 414, 
and 415, show profile, deck-plans, and sections. They are 
three in number, two of them to be built by Messrs. 
Cramp, of Philadelphia, and the third at the Union Iron 
Works, San Francisco. These vessels have a displace- 
ment of 10,298 tons. They have been designed, to use 
the words of Mr. Theodore Wilson, the Chief Constructor 
of the U.S. Navy, ‘*to be able to fight vessels carrying 
the heaviest guns and armour,” and by inference com- 

arison with our most recent battle-ships cannot fail to 

e courted. 

Table C gives the principal characteristics of these 
battle-ships compared with several others in our own and 





* Paper read before the Institution of Naval Architects. 




































































TABLE C. 
American Coast-| New British New British |. »| oo ta.” “Sinope.” 
_ line Battle-Ships} Turret Battle- |Barbette Battle- Compartown! “ay = 
1, 2, and 3. Ships. Ships. and “* Anson. French. Russian. 
Length between  perpendi- 
culars .. ee ee ft. 348 0 380 0 880 0 330 0 823 0 300 0 
Breadth .. oi ee o 69 3 75 0 75 0 68 6 65 7 69 0 
Draught, mean .. a » 24 0 27 6 27 6 28 0 27 Sext. | 26 0 
Displacement .. ee 10,298 14,150 14,150 10,650 10,580 | 10,800 
Freeboard, forward % ft. ll 6 ll 3 19 6 10 3 
Freeboard, aft .. at ~ ll 6 ll 3 18 0 10 3 } 
LH.P., maximum <a 9000 13,000 13,000 11,000 7000 | 12,800 
Speed ee ee ee 16.2 17.5 17.5 16.8 15 | 17 
Coal at designed draught 400 900 900 900 600 | 886 (doubtful) 
Endurance at 10 knots .. “6 3600 5000 5000 6000 4500 
Armament, mean 4 13-in, B.L. 4 67-ton B.L. 4 67-ton B.L. 4 67-ton B.L. 4 52-ton B.L. | 6 50-ton B.L. 
: ; 2 88 10 6-in. Q.F. 10 6 in. Q.F. 66-in. ,, 17 5}-in. ,, 7 6-ton ,, 
Armament, auxiliary .. 2gsmali | 18small Q.F. | 2¢smallQF. | 19 small QF. 
Q.F. and M. | 
Height of centre of heavy guns 
— —- = ft. 17 8 17 0 23 0 19 9 
ength of armour belt .. . 196 0 250 0 250 0 150 0 7 : 
Percentage of length of ship 56 65 65} 45} \ Whole length of ship 
Thickness of belt «s- 18 18 18 18 18 | 16 
Thickness of protective deck 
over belt a <« we 23 8 8 8 8 | 3 
TABLE D. 
—_— No. 12. No, 2. No. 6. * Blake.” ** Edgar.” ** Cambrian.” 
‘anes “ New York.” wie ’ ; : 
Length .. ee as ft. | 412 0 380 0 340 0 375 0 360 0 320 0 
Breadth .. ee oe ” 58 0 64 10 63 0 65 0 60 0 49 6 
Draught,mean .. .. 4, 24 0 23 3h 21 6 25 9 23 9 19 0 
Displacement .. a 7475 8150 5500 9000 7350 4360 
LH.P., maximum i 21,000 16,500 13,500 20,000 12,000 9000 
Speed ee ee <a es 22 20 20 22 20 194 
Coal on designed draught .. 750 750 Be 1500 850 400 
Endurance at 10 knots.. “a 9800 13,000 13,000 15,000 10,000 
Coal capacity .. ae Pe 1500 oa 1300 
Protective deckslopes.. _in, 4 6 and 3 4g and 3 6 and 4} 
ia ae a (Ck 2h 3 2 3 , 
4 Gin. B.L. 6 Sin. B.L. 4 &in. B.L 2 9.2-in. B.L. | 2 9.2.in. B.L. 2 6-in. R.F, 
1234,, RF. 124,, RF. O58 w 10 6-in. R.F. 10 6-in. R.F, SEF ws 
Armament ee 16 6-pounder S$ 6-pounder | 14 6-pounder | 16 3-pounder 16 6-pounder 9 6-pounder 
81 = 41 ® 41 «~ ee 33 P 33 8 
4 Gatlings 4 Gatlings 2 Gatlings 8 machine 
TABLE E. 
| | | <a | i 
- No. 2. | | Coast Line “ 
sai | “New | Nos. 6. |Nos.7ands,| N89 30, | No.2, [Battleships “Maine.” | ‘ Blen, 
| York.” | | | be F 1, 2, and 3. 
Heating surface ..! $1,190 28,300 | 16,180 | 11,620 43,272 17,460 18,798 33,000 ? 
Heating suriece sf] 10,806 o4ss | 5,908 | 3,873 | 14,498 5,820 6,266 | 11,000 
. jhe Saag * } | 18} knots | 18} knots | 17} knots | 16}knots | 20}knots | 15 knots 16 knots 19 knota 
we ee | 











other European navies. In their general arrangements 
they are very similar to the last battle-ships, having a 
partial belt of 18-in. armour 74 ft. wide extending over 
56 per cent. of the whole length. This belt rises 3 ft. 
above the water line, and extends 44 ft. below. 

The under-water protective decks at the ends of the 
belt are 3in. thick; the armoured deck over the belt is 
22 in. thick. 

Above the 18-in. belt there is a 5-in. belt, similar to our 
latest battle-ships. The armament consists of four 13-in. 
35-calibre guns, mounted in two turrets formed with 
inclined armour 17 in. thick, the horizontal thickness 
being 20in. The bases of the turrets are protected by 
redoubts 17 in. thick, extending from the top of the 
armour belt to 34 ft. above the main deck. These guns 
can be loaded in any position. 

In addition to these there are eight 8-in. guns mounted 
in four turrets, as shown in Fig. 23. These turrets are 
formed of inclined armour 8} in. to 6 in. thick, which is 
equivalent to from 10in. to 7 in. horizontally. These 
turrets are placed ona deck above the level of the 13-in. 
guns. 

There are also four 6-in. guns, protected by 5-in. of 
armour, having 2-in. splinter bulkheads worked round 
the deck, the ammunition being served up inside these 
bulkheads. There are twenty-eight small rapid-firing 
guns, and six torpedo tubes. The conning tower is 10 in. 
thick. The 13-in. guns are 17 ft. 8 in. above the water, 
and 6ft. above the deck, over which they fire. The 
8-in. guns are 24 ft. 9 in. above the water, and the 6-in. 
guns 14ft.10in. The 8-in. guns can fire over the to 
of the 13-in., and for considerable angles across the middle 
line of the ship. With such a large armament, the ques- 
tion of the supply of ammunition is a most important 
one, and seems to have m very well worked out. 
Each gun has its own magazine almost directly under- 
neath it, below the belt deck, and therefore protected by 
thick armour, so that there are no ready use magazines 
in comparatively unprotected positions. 

The engines are 9000 horse-power, and a maximum 
speed of 16} knots is expected, and a sustained sea speed 
of 15 knots. Thecoal bunkers will stow 1800 tons of coal. 
The estimated radius of action at 10 knots with this 
supply of coal is 16,000 miles. The normal supply of coal 
is 400 tons. 

he armament of these vessels seems to be more 
ponerse than that of any European battle-ship, having 
our guns capable of piercing any armour afloat, and eight 





8-in. guns capable of penetrating almost any armour, and 


certainly of penetrating the armour at the ends of the 
belts and on the barbettes and redoubts of most of our 
battle-ships at close quarters. : 

Of course, in order to attain this result something has 
had to be sacrificed ; or rather, something is not existent 
in these ships which exists in the larger ones. The speed 
estimated compared with our latest battle-ships is pro- 
bably about 1} knots less. The coal supply is 500 tons 
less. The breadth of the armour belt is 1 ft. less, but it 
is as wide as that of the Admiral class, which have no 
the advantage of the 5-in belt above. 

As these vessels will probably have to act very much 
nearer their base than ye vessels, their bottom 
will probably be in better condition, so that the real 
8 would not be much, if any, less. For the same 
reason their coal supply need not so large, and there- 
fore it would seem that their preponderance of armament 
would give them an advantage in a combat near their own 
coast line with any European vessel. They are distinctly 
superior in most respects to any European vessels of the 
same displacement, and for the purposes intended, of pro- 
tecting the American coast line, they seem to be quite a 
match for any ships afloat. They can keep the sea as well 
as any battle-ships, and must not be looked upon as coast 
defence vessels in theordinary restricted sense, though the 
are called coast line battle-ships. Compared with the Ad- 
mirals, their freeboard at the ends is 15 in. higher, and 
compared with turretted battle-ship Hood, it is practi- 
cally the same. It is, however, 8 ft. less forward than 
the barbette battle-ship of the Royal Sovereign class. 
Judging by the amount of water which will come on board 
an Atlantic liner with a freeboard forward of 26 ft., the 
chance of fighting the 13-in, turret guns end on in ahead 
sea isnot very great, but the 8-in. guns could probably be 
fought in almost any weather. f ; 

The bunker capacity of 1800 tons might possibly be 
useful to an American ship if she had to steam from the 
east to the west coast of America by passing round Cape 
Horn, but if she did this in time of war she would have 
to run the risk of meeting an enemy soon after leaving 
port, when the coal might be a great disadvantage to her 
on account of the decreased speed she would have owing 
to being 3 ft. deeper in the water. In manceuvring power 
this ship will be superior at her normal load draught to 
the Royal Sovereign class, on account of her less length 


and draught. The excessive cutting away of the keel 
forward is done to improve the coon | wer, and 
to reduce the height of the bow wave. ether the 


amount of reduction in the height of the wave will be 
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Fics. 15 to 19. Barrir-surps ‘‘ INDIANA,” ‘‘ MASSACHUSETTS,” AND ‘‘ OREGON.” 


appreciable is doubtful, but the cutt: ug away of the gripe 
we involves considerable loss of displacement and 
brings the point of the ram very close to the water-line. 
No. 6 is a vessel of 5500 tons displacement. She is of 
the internally protected type, indicated horse-power is 
13,500, and expected speed of 20 knots on trial, with a 
sustained sea speed of 19 knots. The protective deck is 
2 in. thick on the flat, and 4? in. thick on the slopes 
amidships, 3 in. on the slopes fore and aft. She has a 
cellular structure 2 ft. 9 in. thick, filled with water-ex- 
cluding material, extending from the protective deck at 
side to 4 ft. above the water-line, but she has no side pro- 
tection. She has four 8-in. guns mounted in two bar- 
bettes 4 in. thick, ten 5-in. rapid-firing guns mounted in 
a superstructure, and protected by 4-in. shields. They 
are so arranged that four can fire right ahead and four can 
fire right astern, and five on either beam. The nearest 





vessels of our Navy to this are the belted cruisers, which 
have armament inferior by two 8-in. guns, anda ~ of 
a knot an hour less. The Reina Regente in the ish 
Navy is of considerably less displacement, has thicker 
protective deck on the flat ; but, while she has four 9-in. 
guns against the four 8-in. of this vessel, they have not as 
good protection, and she has only six 5-in. guns against 
ten. Thes actually attained was over 20} knots. 
Vessels Nos. 7 and 8 are sister ships of 3183 tons dis- 
placement, carrying one 6-in. and ten rapid-firing 4-in. 
ae They have a protective deck 1 in, thick on the 
at and 24 in. thick on the slope amidships, 2 in. thick 
on the slope in the ends. 
A cellular structure is fitted 30in. wide, extending from 
4 ft. above the water line to the protective deck, and filled 
with water-excluding material. The engines are 10,000 
indicated horse-power. A speed of 19 knots is expected. 


Cruisers No. 9, 10, and 11, are of 2000 tons displace 
ment. They have a deck similar in form to a protective 
deck, but it is only called a water-tight deck, being about 
| 4 in. thick, and it extends from 4in. above the water-line 
|to 3ft. below. They have not the cellular structure 
common to the other cruisers at. the water-line, but have 
a line of cofferdams inside the bunker bulkhead, similar 
to the smaller vessels of our Navy. They have two 6-in. 
guns, one on the forecastle, and one on the poop, and 
eight rapid-firing 4-in. guns, and ten small rapid-firing 
guns working on the maindeck. The horse-power of the 
engines is 5400, and the s expected 17 knots. 

one of the cruisers, Nos. 6 to 11 inclusive, have any 
points of special interest, being similar in detail to those 
already described. No. 12 cruiser is, however, the most 
important of the cruisers. She is ed a “* commerce 
destroyer,” and is popularly known as the Pirate, She is 
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Fig 25. PRorectep CRUISER ‘‘ NO. 12.” 


A cellular structure 5 ft. wide will be worked next the , 
ship’s side the whole length of the vessel. In the way of | 
| the bunkers this will be filled with patent fuel, thus form- | 


intended to have sustained sea speed of 21 knots (Fig. 24, 
page 410, and Fig. 25 above.) 

Mr. Secretary Tracey thinks this ‘‘ vessel absolutely 
without parallel among the warships of the world. The | ing a thick protection against machine-gun fire. Forward | 
combination there made unites a sufficient armament | and aft of the bunkers this structure will be filled with | 
with complete protection against light guns, while at | some water-excluding material. In the way of the 4-in. | 
the same time the vessel will have a sea speed and a coal | guns there will be 4-in. steel protection, and in the way of 
endurance hitherto unknown in ships of war. No mer- | the machine guns there will be 2-in. steel. 
chant vessel that she meets, armed or unarmed, canescape| It is estimated that the radius of action at 10 knots 
from her.” 5 : | with bunkers full will be 26,000 knots. 

She is a triple-screw ship, having three sets of triple-| This vessel is well divided, and would give a good 
expansion engines. These engines are intended to main- | account of herself against most cruisers; but she is de- 
tain in ordinary working for long periods an average of | signed to run away from cruisers, and not to fight them, 
20,000 horse-power. She has coal capacity for 2000 tons her function being to catch and destroy all the merchant 
of coal. On her normal draught she will carry 750| steamers of an enemy that she possibly can. She would 
tons. > , | not hesitate to fight and try to destroy any of our mer- 

This vessel has a protective deck 23 in. thick on the | chant ships fitted as armed cruisers. 





flat and 4in. on the slope, extending to 44 ft. below the 
water-line at the side, and to a foot above at the centre. 
The battery is comparatively a light one, being four 
6-in. guns and eight 4-in. rapid-firing, and about eighteen 
machine guns and six inal tubes. 


This vessel is about the same length as the 17 and 18 

| knots merchant mail steamers, and no doubt could very | 
easily overhaul any vessel of her own length in almost | 
any weather ; but, even though she may have a sustained | 


sea speed in moderate weather of 21 knots, it is very 


AND ‘‘ OREGON.” 
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Fig. 28. 


doubtful whether, in average Atlantic weather, she could 
catch such vessels as the Teutonic and City of Paris, for 
their extra length of considerably over 100 ft., and their 


rd | extra weight, which would be nearly double, would 


inevitably tell in a seaway. It is further doubtful 
whether the bow of this vessel above water is, either in 
shape or height, well adapted for co | against a head 
sea at such a high speed. Her freeboard forward is 194 ft., 
which is low compared with the City of Paris, which has 
32 ft. This could readily be increased without seriously 
interfering with her efficiency in other ways. It is not 
very apparent what is gained by having a long project- 
ing under-water stem in such a vessel. ‘To use it would 
be to cripple herself in the quality which everything has 
been sacrificed for, namely, speed. A straight stem, 
like most merchant ships ) 4 but with considerable 
flare out, would probably improve her speed in a head 
sea, and would certainly keep her drier forward. 

The reason alieged for adopting three screws is that the 
vessel can be driven at less power with the centre screw 
alone at the lower speeds than with two screws, or than 
with one screw in a twin-screw ship, where propulsion 
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would have to be balanced by the rudder. This is un- 
doubtedly true for low speeds, but a preferable arrange- 
ment could be made by having two engines on the middle 
screw instead of one. , 

It may be interesting to record here an actual fact in 
connection with running a twin-screw ship with one screw 
only. The City of New York ran about half-way across 
the Atlantic with two screws, averaging 18.5 knots for 
80 revolutions of both screws. An accident then happened, 
which disabled one engine, and necessitated disconnecting 
the screw and shaft from the engine. She then ran the 
remainder of the voyage with one engine only, the other 
screw running loose. At 80 revolutions she maintained a 
speed of 16.3 knots, with 3deg. of helm. The power 
necessary to drive the ship when running at 16.3 knots 
with two screws in ordinary work, compared with the 
= led condition stated above, is actually more. 

e question of sustained sea speed is probably best 
determined by estimating the power which would be 
obtained in ordinary merchant steamer practice in ordi- 
nary sea-going work from the heating surface of the boiler. 
On the assumption that each indicated horse-power 
requires 3 square feet of heating surface, which is average 
merchant ship practice, we get indicated horse-powers as 
in Table E for the recent American designs. The speed 
which would be attained in ordinary smooth water in the 
measured mile with these powers is also given, and this 
gives approximately the sustained sea speed. The sea 
speed expected by the American authorities is also given. 
Some of the later British ships’ sustained sea speed esti- 
mated in the same manner is also given. 

From this Table it will be seen that our fastest ships 
will probably be slower than the American fastest ships. 
In the case of cruiser No. 12, the fastest American ship, 
this result will have been obtained by — a length 
greater than any warship built or building, y poy) er 
a light armament, thus reducing the crew and all their 
accompaniments, and by simplifying the structure and 
arrangements generally. Speed and coal endurance are 
the features of this vessel which have been specially in- 
tensified, and Mr. Secretary Tracey’s conception of what 
is required to destroy commerce seems to have been well 
worked out by the constructive staff. Whether it is 
desirable to have a vessel which is capable of doing this 
work, but which is only a navy ship, rather than to have 
vessels like our armed cruisers, which can be made re- 
munerative in time of peace, is a doubtful question. 

For continuous steaming at high speeds the well-tried 
mail steamer would be more efficient, as so many 
opportunities of finding out and making good defects 
would have arisen. It would be quite easy to arrange in 
the design of mail steamers intended to act as ‘‘ commerce 
destroyers ” that structural framing, shaped and situated 
similarly to a protective deck, should be fitted, on which 
in time of war thick plates could be laid and secured in 
no more time than would be taken to get guns and stores 
on board. Such a deck would admit of better coal pro- 
tection, especially in the condition when coal is one half 
or three-fourths expended, for the remaining coal in 
an ordinary ship would be many feet under water, whereas 
in this type it might be nearly all at the water-line. Figs. 
26 and 27 show a cross-section similar to the City of Paris 
with such a deck worked. In the way of the cylinders, 
a belt of vertical armour would have to be fitted round 
the inside of the engine hatch, as shown, to protect tops 
of cylinders. Under-water steering would have to be the 
ordinary every-day method of steering, and not a war-time 
arrangementonly. This latter can be simply carried out, 
and has been in the City of Paris. Such a mail steamer, 
constructed with the intention of yy with such a 
commerce destroyer as No. 12, would be earning money 
in time of peace, and would be a really efficient protection 
in time of war. 

The objection to such steamers is their size, which 
affords a larger target, and makes them unhandy in turn- 
ing. The former objection is met by the fact that though 
they are more easy to hit, they will stand more shots, and 
their size enables them to carry a larger number of guns in 

yroportion to their greater size, so that the chance: of 
hitting an opponent increases with their own size. As to 
unhandiness, it is not difficult to make a vessel 500 ft. long 
turn as rapidly as No. 12 will. It is only a question of 
increased rudder area, and, if the system of making the 
rudder a continuation of the lines of the ship be adopted, 
a very large rudder area can be obtained. In No. 12 the 
rudder area is 220. In the City of Paris it is 250, and 
could readily be made larger. The latter ship turns a 
complete circle in less than six minutes. ‘ 

The building of such a ship as No. 12, which we have 
nothing to cope with, certainly is an indication of what 
America is capable of both in conception and construction, 
and I have thought it of sufficient interest to lay before 
this Institute for consideration and discussion. Whether 
vessels specially designed to meet this one, or whether an 
Panes type of mail steamers is the right protection, is 
a question worth some consideration. The most suitable 
for fighting of our armed cruisers would be very weak in 
the presence of such a_ foe, but with protection as 
indicated above, and equal speeds, t::ere should be little 
fear of a contest. 

There are several other very interesting vessels built, or 
intended to be built, for the American Navy. One isa 
torpedo cruiser, of 750 tons displacement and 23 knots 
speed. She is to have quadruple-expansion engines _of 
6000 indicated horse-power and tubulous boilers. He 
framing is almost completely longitudinal, and many 
ingenious contrivances are introduced. 

Another is a harbour defence ram 243 ft. by 435 ft. by 
15 ft. draught. This vessel has practically no super- 
structure as our Polyphemus has, and carries neither guns 
nor torpedoes. She is in fact an automobile floating pro- 
jectile of 2050 tons weight. The speed is expected to be 
17 knots. She has 6 in. of armour protection in the side, 





her section being somewhat of the shape shown in Fig. 28. 
She has been designed by Rear-Admiral Ammen. 

The Cushing, recently completed, is a torpedo boat, and 
has attained a speed of 23 knots. She has three torpedo 
tubes. Her dimensions are 138 ft. 7 in. by 14 ft. 10in. 
She has quadruple-expansion engines. She is the only 
to o boat in the American Navy. 

he Vesuvius, a 21-knot vessel of 725 tons displace- 
ment and ae three dynamite guns, is an instance of 
the boldness of some of the American designers. 

I have thought these facts would be of interest to 
the members of this Institution, as they certainly were 
to me, and venture to think they will show that the 
work of the American constructors, acting under the 
direction of a capable administrator like Mr. Tracey, is 
well worth our careful study. 








LAUNCHES AND TRIAL TRIPS. 

Tue Tauric, for the White Star Line, was launched 
on March 12 by Messrs. Harland and Wolff, Belfast. 
The dimensionsof the Tauric are: Length, 475 ft.; breadth, 
49 ft., and gross tonnage about 6000 tons. The engines 


are of the triple-expansion type and of 3000 indicated | Mv 


horse-power. The Tauric and her sister ship the Nomadic, 
— y launched, are amongst the largest cargo steamers 
afloat. ——e 

The saloon paddle steamer Madge Wildfire, belonging 
to the Caledonian Steam Packet Company, Limited, 
went down the Firth of Clyde on March 12, to test the 
working of the machinery, which has just been modernised 
by Messrs. Rankin and Blackmore, Eagle Foundry, 
eesanih who have compounded the engine by the 
addition of a high-pressure cylinder, and have replaced 
the haystack boiler with two steam generators of the 
‘““Navy” type. The steamer is 190ft. long by 20 ft. 
broad, and 7 ft. lin. deep. Considerable interest has been 
taken in the conversion of the machinery of the Madge 
Wildtire, as this is the first Clyde river steamer which 
has had her original engine compounded. The result of 
the trial went to prove that the speed was not only fully 
equal to the best previously recorded, but it could easily 
be maintained for practically any length of time with an 
expenditure of fuel Jittle more than half the amount 
formerly used. 


On Friday, March 20, Messrs. William Simons and 


Co. launched complete from their yard at Renfrew, the | q 


first of three steam hopper barges on order for the corpo- 
ration of Preston. e dimensions of the vessel are as 
follows: Length, 130 ft. ; breadth, 24 ft.; depth, 94 ft. : 
and having a hopper capacity to contain 300 tons of dredg- 
ings. The engines wall ladies 250 horse-power, and on 
the trial on the Clyde on a subsequent date, gave a speed 
of 9 miles an hour. 





Her Majesty’s cruiser Philomel, 2575 tons displace- 
ment, built at Devonport Dockyard, and fitted with 
machinery constructed i Karle’s Shipbuilding and Engi- 
neering Company, Limited, Hull, was taken out for the 
four hours’ forced draught run on March 20, the air pres- 
sure in the stokeholds being limited by the Admiralty 
officials to 14 in. instead of 2 in. as allowed by the provi- 
sions of the specification. In spite of these conditions 
more than the full contract power (7500 horses) was 
maintained, and the result of the trip was a mean of 7735 
horse-power and 19} knots at 162 revolutions. The vessel 
was subsequently taken back to Devonport for the ma- 
chinery to be opened up prior to be taken over by the 
Admiralty. The results of the natural draught trials 
are given on page 369 ante. 


On March 25 there was launched from the shipbuilding 

ard of Messrs. Robert Stephenson and Co., Limited 

ebburn, a large passenger and cargo steamer named 
Glenesk, built by them to the order of Messrs. McGregor, 
Gow, and Co., of London, for their well-known Glen 
Line of steamers trading between this country, China, 
and Japan. The dimensions of the vessel are : Length, 
350 ft. ; breadth, 43 ft. ; depth, 29} ft. ; and she will carry 
about 4800 tons deadweight. The engines have been con- 
structed by Messrs. Stephenson, at their engine works, 
South-street, Newcastle. They are of the triple-expan- 
sion type, and are capable of developing considerably over 
2000 indicated horse-power, and of propelling the vessel 
ata speed of 12knots at sea, There are two large boilers 
titted with forced draught on Howden’s patent system. 


Messrs. W. Doxford and Sons, Limited, launched from 
their yard at Pallion, on March 25, asteamer named Clan 
Macleod, built to the order of the Clan Line steamers, 
Limited, of Glasgow, managed by Messrs. Cayzer, Irvine, 
and Co., of that city. The vessel is steel throughout, 
built to Lloyd’s 100 Al class, and her dimensions are: 
Length, 312 ft. ; breadth, 39 ft.; and depth, 24 ft. 8 in. 
The engines are the ordinary triple-expansion, three-crank 
type, by Messrs. Doxford, the cylinders being 23 in., 
37 in., 62 in. in diameter, and 42 in. stroke, supplied with 
high-pressure steam by two large boilers with Howden’s 
forced draught. The saloon and cabins are placed under 
the bridge, while the captain’s cabin is on the bridge abaft 
wheel-house. 


On March 25 the third large mail steamer built by the 
Naval Construction and Armaments Company for the 
Canadian Pacific Railway Company was launched at 
Barrow. The vessel was named the Empress of China by 
Lady Northcote. These steamers, which have been built 
to Admiralty requirements, can, if necessary, be et 
as fast cruisers. They are intended to ply between Van- 
couver and Yokohama. Their guaranteed speed is 
18 knots on the measured mile, and 16} knots in a 400 
miles sea trip. The dimensions of the new liner are as 


follows: Length over all, 485 ft.; between perpendi- 
culars, 440 ft.; breadth, moulded, 51 ft.; depth, moulded, 
36 ft. ; tonnage, 5700 tons gross. Her engines will indi- 
cate 10,000 horse-power. The armament of the ship, 
which will be supplied by the Admiralty, will consist of 
the largest type of 4.7 in. guns, which will be taken out 
in the vessel and stored at Vancouver and Hong-Kong, 
so that in the event of an emergency she can be made 
ready for cruiser duty in a few hours. 


Messrs. David and William Henderson and Co. 
launched from their yard at Partick on Thursday, 
March 25, a steel screw steamer of the following dimen- 
sions: Length, 320 ft.; beam, 42 ft. 6 in.; depth, 
moulded, 27 ft. Gin. ; gross tonnage, about 3000 tons. 
The vessel, which is named Bohemia, has been built to 
the order of Messrs. Henderson Brothers, of the Anchor 
Line. The builders will fit the vessel with triple-expan- 
sion engines, with cylinders 22 in., 37 in., and 60 in. in 
diameter by 48 in. stroke. The boilers are fitted with 
Howden’s patent system of forced combustion. 





Messrs. Ramage and Ferguson, Leith, on Thursday, 
arch 26, launched a steel screw steamer, named Moscow, 
built to the order of Messrs. William Thomson and Co., 
Leith, and intended for their St. Petersburg trade. The 
steamer’s dimensions are; Length, K and F, 245 ft. ; 
breadth, 36 ft.; depth to spar deck, 23 ft. 1 in. Her 
engines, which are triple-expansion, and have also been 
constructed by Messrs. Ramage and Ferguson, have 
cylinders of 16 in., 31 in., and 50 in. in diameter by 36 in. 
stroke. Steam will be supplied by two boilers, working 
to a pressure of 160 lb. 





Messrs. Mackie and Thomson launched from Govan 
Shipbuilding Yard on Thursday, March 26, two iron 
screw steam trawlers named Scotia and Hibernia, 108 ft. 
long by 20 ft. 6 in. by 11 ft., intended for the North Sea 
fishing. They are to be supplied by Messrs. Muir and 
Houston, Glasgow, with triple-expansion engines, having 
cylinders 11 in., 164 in., 27 in., by 22 in. stroke, and are 
fitted with all the latest improvements to suit them for 
their special trade. They have been built to the order of 
Messrs. Muir and Houston for Mr. Henry Bennett, J.P., 
Mayor of Grimsby. 


The Ailsa Shipbuilding Company launched on Satur- 
ay, March 28, a full power screw steam yacht for Mr. 
Ninian B. Stewart, of Wemyss Bay. She has been de- 
signed by Mr. G. L. Watson, and is built of steel, under 
special survey, and to highest class at Lloyd's. Her 
dimensions are : Length over all, 242 ft. ; on load line, 
204 ft. ; breadth, 27 ft. 6 in. ; depth moulded, 19 ft. She 
is to have triple-expansion engines, 19 in., 31 in., and 
51 in. cylinders by 33 in. stroke, by Messrs. D. Rowan 
and Son, and has been designed for a high rate of speed. 





The same firm also launched on Saturday, March 28, 
a screw steam despatch cruiser for the Egyptian Govern- 
ment, also designed by Mr. G. L. Watson. Her dimen- 
sions are: Length over all, 175 ft. ; on water line, 150 ft. ; 
breadth, 22 ft. ; depth moulded, 13 ft. 9 in She will be 
fitted with triple-expansion engines by Messrs. Muir and 
Houston, the size of the cylinders being 14 in., 23 in., 
and 36 in. by 27 in. stroke. 


On Saturday, March 28, the Grangemouth Dockyard 
Company launched from their shipbuilding Pn | at 
Grangemouth a steel ship of the followin particulars : 
209 ft. by 30 ft. by 22 ft. 2 in. depth moulded to spar deck, 
and 14 ft. 104 in. to main deck. The engines have been 
constructed by Mesers. Dunsmuir and Jackson, of Govan 
Engine Works, ——: They are triple-expansion, and 
are expected to indicate about 1200 Sansosoen and 
drive the vessel a speed of about 13 knots. 





The first of three new steamers for the Greenock Steam- 
ship Company has been launched by Messrs. Caird and 
Co., Greenock. She was named the Gulf of Genoa, 
and the dimensions are as follow: Length, 350 ft.; 
breadth, 42 ft.; depth, 29 ft. 3in.; of 3300 tons gross, 
and with a carrying capacity of about 5000 tons. The 
builders will supply triple-expansion engines of 2000 
indicated horse-power. 








BetreR WaTER Works.—The directors of the Belper 
Water Works Company have instructed Mr. W. i. 
Radford, of a to prepare plans for a large 
storage reservoir. The town is now supplied from a 
number of springs, which yield more water than is re- 
quired in the winter, but in summer the supply is much 
restricted. It is desired to store the winter’s surplus for 
use insummer. Towns depending on springs for their 
supply will probably suffer severely this summer, as the 
rains during the winter have not been sufficiently heavy 
to replenish the springs. 





Rartway Drivipenns.—Of twenty English and Scotch 
railways, six—the Great Eastern, the London, Chatham, 
and Dover, the Metropolitan, the Metropolitan District, 
the Midland, and the North Staffordshire—show an im- 
provement in the average distribution of profits last poe 
when compared with the previous year; three—the Lon- 
don and South-Western, the North-Eastern, and_the 
North London—show no change; and eleven—the Cale- 
donian, the Furness, the Glasgow and South-Western, 
the Great Northern, the Great Western, the Lancashire 
and Yorkshire, the London, Brighton, and South Coast, 
the London and North-Western, the Manchester, Shef- 
field, and Lincolnshire, the North British, and the South- 
Eastern—show a diminished average payment when com- 





pared with 1889. 
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CompiLeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the a Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. RBADER LACK, Esq. 

The date of the adverti: t of the ptance of a complete 

ecification ts, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


E. Vigers, London. Tubulous Boiler. [6d. 
2 Figs.) April 30, 1890.-—-Each end of the boiler consists of a water 
casing A of rectangular section with arched top. These two 
casings are connected at the top by a cylindrical steam space B 
which communicates on each side with a water tube C connecting 
the twocasings. Two water tubes D, one on each side of the grate 
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F, alsoconnect the endcasings. The upper and lower tubes of each 
pair of tubes are connected by small water tubes G, which are bent 
so as to accommodate increased length in the space, and to give 
narrow passages between them. The tubes C and D are made in 
short lengths flange jointed together. This admits of a pair of 
lengths with their connecting smal] tubes G being readily removed 
and replaced. (Accepted February 25, 1891). 


19,305. W. Thomson, Bristol. Reversing Gear 
for Steam Engines. [8d. 6 Figs.] November 27, 1890.— 
Fixed to one side of the eccentric b is a bevel wheel ¢ loose on the 
driving shaft s, and gearing with a second bevel wheel d loosely 
centred on the reversing lever a. The reversing lever is screwed 
into a socket f loosely encircling the driving shaft s. A third 























19305 
bevel wheel g fixed on the shaft s also gears with the wheel d. 
When the reversing lever a, which works in a notched quadrant 
h, is moved about the driving shaft s, whether the engine be 
stationary or in motion the eccentric b is moved round on the 
shaft through the train of bevel gearing c, d, g, and the direction 
of motion of the crank ¢ determined accordingly. (Accepted 
February 25, 1891). 


8824. R. Richardson, Inchinnan-road, Renfrew- 
shire. Steam — (8d. 8 Figs.) June 7, 1890.—A 
beam lever is mounted to operate on a cross journal centre D! at 
right angles to the plane of motion of the beam lever D in a reci- 
procating adjustable bearing block d, mounted in the centre part c 
of the framing C! between the crosshead blocks A?, B?, and having 
the two ends of the lever D jointed by pins and links at D", to 
horizontal sliding blocks D2? mounted to work and bear on plane 
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surfaces within the blocks A2, B2 just over the set of pins A4, B4 
of the connecting-rods. The bearing block d has mounted over it 
a screw plug d! working in a female screw in the bearings c of the 
framing C1, so as to press the bearing block d down to the extent 
desired to maintain the strain equally on its two end blocks D2 
and slide crossheads A2, B2 of the connecting-rods Alil, Bll ; 
thus when steam is acting on the top of either of the pistons 
Al or B', the power passes through its crosshead and connecting- 





rod directly to its crank below ; but when steam is acting on the 
underside of the piston the power passes from the crosshead on 
the opposite side through the lever D to the opposite crosshead 
and crank, to thus maintain the strain in the downward direction 
on both connecting-rods and cranks, while their pistons are 
respectively ascending, that is, when the block d and its screw dl 
are acting in compression. On the top of one of the forks of the 
connecting rod is a bevel wheel tooth, working in a t ollow bevel 
wheel tooth in the crosshead, which crosshead is circular. The 
crosshead pin is made of a bell-shape in the centre, and is fixed to 
the eccentric between the forks. As the crank passes over the 
dead centre the bevel wheel tooth on the fork causes the cross- 
head piston and rod to twist, all the strain coming on the crank 
pin. (Accepted February 18, 1891). 


ELECTRICAL APPARATUS. 


2504. F. Wynne,London. Propelling Vehicles by 
Electricity. (8d. 13 Figs.) February 15, 1890.—The road con- 
tacts are each made in the form of acrenellated plate 1. The adja- 
cent ends of successive lengths of such road contacts can ve placed 
at a sufficient distance apart, in a transverse direction, to insure 
the requisite insulation between them. The conductors 7 each 
connect a road contact with the solenoid of the tact-making 
device ; 8 is the insulated main conductor. Each contact-making 
device is inclosed in a contact protecting box 6 embedded 
in the roadway so that its top is level with the surface 
of the roadway 3. The cover 9 and sides 9a of the box are made 
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in one piece so as to form an air-tight box that is removable from 
the bottom 10 and will act after the manner of a diving bell to pre- 
vent water that may enter the box between the bottom and side 
walls rising to any considerable height within the box. Each con- 
tact-making device comprises a solenoid 11 wound upon a core 12 
to form an electro-magnet carried by a non-magnetic support lla ; 
an armature 13 carried by a lever 14 pivotted at 14a and provided 
with counterweight 15 ; a contact piece 16 carried by the lever 14 ; 
and spring contacts 17 and 18, The solenoid is connected to con- 
tact 17 and to a road contact 1; and contact 18 is connected with 
the main conductor 8. (Accepted February 18, 1891). 


5199. The Electric Construction Soupeunticn, 
Limited, London, and T. Parker and A. Robin- 
son, Wolverhampton. Treatment of Copper-Nickel 
Matte. (4d.] April 3, 1890.—The object of this invention is to 
obtain the metals from the matte without resorting to the roast- 
ing process, The matte is treated with dilute sulphuric acid 
(1.4 to 1.1), whereby the nickel and iron are dissolved, leaving 
the copper undissolved. The residue of metallic copper and sul- 
phide of copper can be cast and may be used as the anode in an 
electrolyte of sulphate of copper with a copper cathode. The 
solution of iron and nickel is treated with a precipitant such as 
ey of barium to precipitate the iron. (Accepted February 
18, 1891). 


5836. J. Radcliffe, East Retford, Notts. Dynamo- 
Electric Machines and Motors. [Sd. 5 Figs.] April 17, 
1890.—A section A of the commutator is attached by the sleeve 
and flange B to the hub of the driving pulley P, which is free to 
move on the inner hub H. To the opposite face of the web of the 
pulley is attached a cylindrical box C, on the inner surface of 
which are segmental projections E, E!, through which pass the 
adjusting screws S, 8!. The inner hub H, which is fixed to the 
dynamo shaft I, carries segmental projections G, G1, which engage 
alternately with S, S!, according to the direction in which the 








pulley P is driven. The segments of the commutator A are con- 
nected with the coils of the armature by insulated flexible con- 
nections, thus allowing the pulley P and commutator A to turn 
on the hub H through an arc determined by the position of the 
screws S, S!, the screws being adjusted so as to give the requisite 
lead to the commutator in either direction. To effect regulation as 
the speed increases the hub H! is arranged so as tobe movable in 
a circular direction on the dynamo shaft I, such movement being 
limited by a pin Lin the shaft 1 engaging in a segmental slot in 
the hub Hl. (Accepted February 18, 1891). 


21,143. O. ¥Y. Rhodes,Leeds. Electric Batteries for 
Lighting Miners’ Safety Lamps. [6d. 4 Figs.] February 
21, 1891.—The lid A of this battery is hermetically sealed so that 
no spark can be formed without the lamp B being placed upon 
the lid. Underneath the lid is an arrangement of electric 
devices for making and breaking contact. The lid is also pro- 
vided with a sliding plate C, on the underside of which is an 


























insulated stud h, and above the plate isa short pillar 7, also carry- 
ing an insulated stud j. On the top of the sliding plate there is 
also fixed a concave projection k. The lamp is placed upon the 
sliding plate with the bottom flange of the | an in contact with 
the concave projection k, atthe same time a horizontal stud / pro- 
jecting beyond the surface of the lamp is brought into contact 
with the insulated stud i, after which the operator forces the 





sliding plate, together with the lamp, forward, bringing the insu- 
lated stud h against one of the poles of the battery, whereupon an 
electric current is established and the wick in the lamp ignited. 
A spring m draws the sliding plate back, removing the insulated 
stud A from the pole of the battery, whereupon the electric current 
is cut off before the lamp is removed from the battery. (Accepted 
February 25, 1891). 


GAS ENGINES. 


6015. J. H. Hamilton, Stapleford, Notts. Gas 
Motor En es. (8d. 12 Figs] April 21, 1890.—The admis- 
sion valve H being open, air is drawn through the valve F into the 
chamber D, thence passing through the E to the cylinders 
Aand B. The admission valve H is closed before the stroke is 
completed, and during the remainder of the stroke air is drawn 
into the cylinder B only. On the return stroke the combustible 
charge is compressed in the cylinder A, and the air in cylinder B 
is also compressed, but to a much smallerextent. At the begin- 
ning of the next outward stroke the charge is ignited in cylinder 
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A, and the air compressed in cylinder B and clearance spaces re- 
expands. The exhaust valve isopened near the end of this stroke 
and the motor piston returning expels a portion of the products 
of combustion, while the air is re-compressed in cylinder B and 
clearance spaces till the pistons have completed a part of 
the stroke. The admission valve H is now opened, the exhaust 
valve being still — and the gas valve closed, the air compressed 
in passage E and clearance spaces rushes in, mixing with and 
sweeping out the products of combustion from the rear end of 
cylinder A. (Accepted February 25, 1891). 


GUNS, &c. 


4717. A. Sauvee, London. (J. B. G. A. Canet, Paris.) 
Gun Mounting. [lld. 5 Figs.] March 26, 1890.—The gun 
A during recoil slides througha jacket forming the mounting B, 
and it carries a crosshead to which the piston-rod of the brake is 
attached. This jacket mounting carries the brake cylinder F, as 
well as the spring accumulator, and is connected to a collar O in 
front by two side frames C carrying the trunnions round which 
the whole cannon and mounting turn to effect the vertical eleva- 
tion. The trunnions G are mounted upon a frame D composed 
of two cheeks which are cross-stayed and connected to the pivot 
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H by a bolt I. The pivot H bears through rollers on the bed and 
is secured by a circular clamp K to prevent lifting. The mecha- 
nism for the vertical training comprises a handwheel d actuating 
ajdriving pinion, a with a toothed sector b fixed to the 
jacket mounting. The lateral sighting is effected by a hand- 
wheel V mounted upon the shaft of a worm, which transmits 
motion to a helicoidal wheel keyed to a vertical shaft g. This 
shaft is mounted in bearings fixed to the cheeks of the carriage, 
and carries a pinion h gearing with a circular rack j fixed to the 
bed. (Accepted February 25, 1891). 


MINING AND METALLURGY. 

841. R. Mannesmann, Landore, Wales. Feeding 
and M Metalin Furnaces. (8d. 3 Fis.) January 
16, 1890.—A shaft B, charged with the materials to be mixed with 
the metal bath in the furnace A, communicates with the bath by 
a channel a, and with a chamber K by achannel 3, so that the 
metal of the bath can flow through the channels a and b both 
into the lower end of B and into K. The level of the molten 
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metal in the chamber K can be raised and lowered, thereby pro- 
ducing a to-and-fro motion of the metal in the channels a and b, 
and in the lower part of the shaft Bon its way from chamber K 
to furnace A and back again. The metal dissolves and takes u 

the portions of the materials contained therein with which it 
comes in contact, and which it carries into the bath The fluctua- 
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tions of the liquid level in K can be effected by alternately com- 
pressing and rarefying the air in the chamber K, for which 
purpose it is closed air-tight at top and is connected by a pipe r 
with an air pump. Thus if the pressure is increased in K the 
molten metal will be forced out of the same through channels b 
and a into the bath, and on allowing the air pressure to escape, 
the metal flows back out of the furnace A in the chamber K again. 
(Accepted February 18, 1891). 


6316. S. Fox, Leeds, Manufacturing Steel in an 
Open-Hearth Furnace. [4d.] April 25, 1890.—In carrying 
out this invention a portion of the pig iron is arranged around 
and over the bed of the furnace, above which is placed a layer of 
oxidising medium, such as oxidised iron ore. The remainder of 
the pig iron is distributed over this layer and the charge com- 
pleted by the addition of scrap iron. By this disposition of the 
charge of the furnace, the oxidising action commences as soon as 
the metal becomes molten and the conversion is effected of a 
portion of the charge into oxide of iron, which in its turn becomes 
again reduced to metallic iron by the absorption of the combined 
oxygen by the impurities in the bath. (Accepted March 4, 1891). 


RAILWAY APPLIANCES. 


18,463. L. Vallet, Liverpool. Propulsion of Rail- 
way or Road Cars. (87. 7 Fiys.) November 19, 1889.—This 
invention has reference to compressed air systems in which the 
air is laid on in a main in contiguity to the track and is supplied 
from the main to the locomotive. The means by which the engines 
are supplied directly and continuously with compressed air comprise 
a compressed air main a laid under the street, a series of openings 
cin the main controlled by valves ¢, each valve being provided 
with a tappet/, spindle 1, lever f2, and roller f3for operating these 
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valves from the engine; and a slide valve h on the locomotive and 
adapted to slide on the air main and over the ports c therein, 
by which air flows into the valve and is conducted by means of a 
conduit & from the valve to the engine directly. The compressed 
air is supplied conti ly from the main a through the valves 
é, as they are opened by a bar m to the slide valve h, as the slide 
valve ismoved along a channel b by the car, the slide valve h 
giving a constant supply of compressed air to the engine through 
the conduit & and the pipe kl. (Accepted February 25, 1891). 





MISCELLANEOUS. 


3233. C. Faulkner, “oy and W.H. Lloyd, 
West Bromwich. Rolls Used for the Manufacture 
of Iron and Steel Tubes. (8d. 1 Fig.) February 28, 1890. 
--The efficiency of the leading and finishing grooves of a pair of 
rolls, having a series of reducing grooves of progressively dimi- 
nishing diameter, usually becomes impaired sooner than that of 
the preparing grooves, and consequently the rolls require return- 
ing quicker than would be the case if the preparing, leading, and 
finishing rolls became inefficient at the same time. According 
to this invention a pair of leading grooves are arranged side by 
side with a pair of finishing gooves, by which arrangement the 
work usuaily done by one leading and one finishing groove is done 
by two of each, thus the life of the rolls is doubled and all the 
grooves poauire re-turning at thesametime. (Accepted December 
13, 1890). 


5072. L. Mond, London, Treating Phosphatic 
Minerals. [4d.) April 1, 1890.—For the purpose of aren | 
the carbonates from phosphatic minerals, they are calcined, mix 
with water and treated with sulphuretted hydrogen, thus dis- 
solving out the lime and separating the insoluble residue from 
the liquid. The carbonate of lime and free lime in the minerals 
is utilised for the manufacture of calcium hydro-sulphide. The 
sulphuretted is regenerated and used againand again. (Accepted 
February 18, 1891) 


5641. H. Howard, Halesowen, Worcestershire. 
ufacture of Iron and Steel bes. (8d. 6 Figs.) 
April 14, 1890.—ais the end of the heating furnace in which the 
strips to be made into welded tubes are heated ; b is the bell by 
which the strip as it emerges from the heating furnace a is bent 











into askelp, and cis the bell by which the edges of the skelp 
which have been raised to a welding heat are welded together to 
form a welded tube. Between the two bells b, c is the blowpipe 
apparatus d for delivering a sheet of tlame upon the unjointed 
edges of the skelp for raising them to a welding heat. (Accepted 
February 18, 1891). 

5794, T. Puskas, Budapest. Submarine Blasting. 
{8d. 2 Figs.) April 16, 1890.—At the moment when the blasting 
cartridge proper explodes, a pressure is developed from above it 
which directs the action of the cartridge towards the object to be 
burst, For producing this downward pressure an upper auxiliary 
cartridge is combined with the blasting cartridge, which is caused 
to exercise a pressure upon a shell or disc over the blasting car- 
tridge by exploding previously or simultaneously with the blast- 
ing cartridge. (Accepted February 25, 1891). 


608s. E. Brook, Huddersfield. Kilns. (8d. 2 Figs.) 
April 22, 1890.—Gas is supplied to the kilns by branch gas 
conduits, from which it is admitted to overhead combustion 
chambers 3, 3a by regulating valves and pipes 5, 5a, Gas 
is admitted by regulating valves to the gas flues 11 under 
the kiln floors, whence it passes by ports into the bottoms 
of bags 7. A supply of air passes from the heating chamber 9 





through the small flues 8 to the bags 7, where it meets and enters 
into combustion with the gas. The resulting flame and products 
of combustion ascend into the kiln, and after passing amongst 
the ware i the firing process descend through —, 
tions 17 in the floor into the general discharge flue 12, and thence 
pass by a connecting flue 10, 10¢ through the next kiln or direct 
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to the main flue leading to the chimney. The gas flue 11, the 
air flue 9, and the main discharge flue 12 are arranged concentri- 
cally under the kiln floor, the gas flue being outermost and sur- 
rounding that part of the discharge flue which surrounds the air 
flue, the central space forming part of the discharge flue. (Ac- 
cepted February 25, 1891). 


6217. 8S. Griffin, Bath, Somerset. Producing Com- 
bustible Gas. (8d. 2 Figs.] April 23, 1890.—The liquid hydro- 
carbon flows through the passage J into a float chamber G, and 
thence by the passage F into the carburetter E, until the float 
closes the valve L and prevents any further flow of the liquid. Air 
is conveyed by the pipe K past the valve L through the annulus N 
into the radiating pi O, escaping by the perforations in the 

ipes at the bottom of the liquid hydrocarbon into the carburetter 

. The air which is thus carburetted passes through the pipe P 
into the bell C, which, sliding in the water space D, rises until it 
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lifts the relief valve R; when the whole of the air entering 
through the first portion of the pipes K will pass directly through 
the relief pipe S past the valve R into the air space above the bell 
C, and thence through the holes V into the atmosphere. The 
valve L is now closed, and any further passage of air into the car- 
buretter stopped. Immediately on the withdrawal of gas fromthe 
bell C, through the gas delivery pipe Q, the bell will sink, allowing 
the air relief valve R to close, when the air passing through the 
pipe K will immediately sink into the carburetter as before, again 
raising the bell until the relief valve Ris opened. (Accepted Feb- 
ruary 25, 1891). 


7881. I. Szczeniowski and G. Piatkowski, ee, 
ciany, Russia. Centrifugal Machines. (8d. 2 Figs.] 
May 2), 1890.—In a centrifugal machine according to this inven- 
tion, which operates uninterruptedly, a rotating lid or cover H 
is arranged above the conical drum E and is connected with a 
straight cylindrical casing E" in such a manner that according as 
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the lid or cover is placed higher or lower, the cylindrical casing 
E' is pushed more or less in front of the mouth of the drum, 
and hence retards or accelerates the egress of the material 
through the annular opening or channel J formed between the 
underside of the cover H and the upper edge of the casing E". 
(Accepted February 25, 1891). 


8914. A. Crossley, Pontypool, Mon., and J. W. 
Jones, Manchester. Produc: Ferro-Ferric and 
Ferric Oxides. (8d. 5 Figs.) June 9, 1890.—The salts 
of iron from which the oxides are to he obtained are first 
calcined, then reduced to powder, and this powder is placed in 
layers upon movable trays arranged in fireclay retorts d, the 
retorts being heated to a sufficient heat and hot or cold air or 
steam being over the surface of the powder, the acid 
being driven off, and the iron which forms the base of the 
powdered salts being oxidised to the degree required, The retorts 
are composed of grooved fireclay blocks. The arched roof } of the 
furnace a forms a floor for the retorts and has openings c through 





which the heating products of combustion pass to the spaces round 
and between the Rreclay retorts. The products of combustion 
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pass after heating the retorts into an upper chamber which com- 
municates with achimney. (Accepted February 18, 1891). 





STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





GERMAN StEeEL.—The production of Bessemer and soft 
steel in Germany last year was 1,707,000 tons. This pro- 
duction was effected at. twenty-two works with aakie- 
three converters. 





THe Surprinc TRADE OF THE MeErsey.—Admiral Sir 
G. H. Richards, K.C.B., acting conservator of the Mersey 
in a report for the past year, states that through the sever. 
sea channels served by the lightships, for both inward 
and outward traffic, there passed 41,207 vessels, of which 
35,045 used the Queen’s Channel, and passed the Crosby 
Lightship and Askew Spit—showing an average of 96 
vessels daily using this channel in entering fs «Roland 
the port of Liverpool. The number of vessels using the 
Rock Channel was 6142, and 20 sed over the flats or 
through the Formby Channel. The full average of daily 
traffic in and out of the port of Liverpool was 113 vessels. 
There were 2795 vessels less than the total of 44,002recorded 
as the traffic of the previous year. The Customs tonnage 
returns for the year are—inward, 8,608,546 tons ; outward, 
8,750,015, being an increase, as compared with 1889, of 
464,808 tons. The lifeboat has been required on seven 
occasions by vessels in distress, and nine lives were saved. 
The water bailiff’s annual return shows 65 wrecks and 
casualties which have come under his supervision in the 
course of the year. This total shows a decrease of five 
on the number of last year. The total wrecks were 19 in 
number, including eight vessels destroyed by blasting or 
removed in pieces by the Mersey Docks and Harbour 
Board ; one other vessel was removed by that Board, one 
still remains, and the rest were either towed off or re- 
moved by the owners or floated off. Forty-four lives were 
lost, including 30 in the disastrous gale of November 7. 





Exxctric LicHTING OF NEwcasTLe.—In the course of 
a paper on ‘Electric Engineering,” read before the 
North-East Coast Institution of Engineers and Ship- 
builders on the 23rd inst., Mr. W. C. Mountain stated 
that in Newcastle two central stations had been started, 
one by the Newcastle and District Electric Lighting 
Company, Limited, and the other by the Newcastle 
Electric Supply Company, Limited. The former were 
lighting the left-hand side of Gomagerainest and North- 
umberland-street, with the whole of the district on that 
side from Barras Bridge; the latter were lighting the 
right-hand side of Grainger-street, Northumberland- 
street, Jesmond, and district. The former company had 
at present installed three Lancashire boilers, 28 ft. long 
by 7 ft. in diameter, supplying steam to four Parsons’ 
turbo-generators, each giving an output of 75,000 watts 
at an electromotive force of 1000 volts. The current was 
taken underground in cast-iron pipes with junction boxes 
at intervals, and was tapped off where required into the 
consumers’ houses. Two cables- were used, run side by 
side in the pipes, highly insulated with india-rubber. 
The latter company had installed three Lancashire boilers, 
28 ft. long by 7 ft. in diameter, two by Messrs. Robey 
and Co., of Lincoln, and one by Messrs. Hick, Har- 
greaves, and Co., of Bolton. hese boilers supplied 
steam to three Robey compound engines, fitted with 
their patent trip cut-off gear, each engine — capable 
of working up to 250 indicated horse-power, and driving 
three alternating current dynamos by the Brush Com- 
pany, each machine giving an output of 100,000 watts at 
an electromotive force of 2000 volts. In addition to the 
steam engines which were used for the night service, a 
compound vertical engine to give 70 horse-power had 
recently been fixed for driving a 35,000 watt alternator 
for the day service. The cables in this installation were 
concentric, and were run in cast-iron pipes underground, 
with junction boxes which were built of brick with cast- 
iron covers. The current was then taken into the con- 
sumers’ houses, and transformed in the ordinary manner, 
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TRANSPORTATION OF WIRE ROPES IN THE UNITED STATES. 
(For Description, see Page 428.) 











THE COMPRESSED AIR SYSTEM OF | make room for these large pipes in the subways | throughout the system, excepting in the Rue de 


PARIS already crowded with telegraph, telephone wires, | Belleville, where rigid couplings are used and con- 
, : water mains, &c. tinual trouble is experienced from loss by leakage. 
(Continued from page 328.) Professor Riedler investigated the two causes of | In all cases the losses given are the maximum 


Amona the important losses that have to be Joss in the mains—leakage and resistance. It was|which only occur under the most unfavourable 
reckoned with in every system of distributing | superficially evident that the mains of the old | conditions. 
motive power from a central station—whether by | system were so well laid, and the joints so well; It was found during the first, second, and 
steam or by electricity, water, or compressed air— designed, that the loss from leakage was never a|fourth tests that considerable leakage occurred 
losses must occur in the mains by which the power | seyious one. In order, however to ascertain the | between the St. Fargeau Central Station and the 
generated is transferred from the point of produc- | amount accurately, a series of careful experiments | Rue de Belleville. During the trials two and four, 
tion to that of consumption. In the case we are were carried out by Professor Gutermuth with the | an uncertain amount of loss occurred from the con- 
now considering very careful tests were conducted | 11.81 in. mains of the St. Fargeau system. These |sumption of air required to work the pneumatic 
in 1889 by Professor Kennedy, to whose report we trials are summarised in Table [X., and refer to the | clocks, and also motors in the circuit, that could 
have already referred. Since that time important Taste IX.—Experiments on Leakage in Mains. |not be stopped. The tests two and four include all 
changes have been made by the Compressed Air Se ae ere —__-_________ | losses in the service pipes, as well as the mains. 




















Company at Paris in the details of distribution, and) | | Air Pressure | Lossot |. |The production of compressed air at the central 
on this account the later investigations of Professor; | in Mains. | Pressure | station is assumed at 30,000 cubic feet per hour 
Riedler on the losses due to this cause are of special | | aes ___|°-¥ | (atmospheric pressure), and in all cases the loss in 
- P Aoi sciei . | ioe 2 | egg 
interest. Before its admission into the mains a) | System of Mains | ¢ 4 Be |the mains is taken as a percentage of the total 
certain loss occurs at the St. Fargeau Station inthe | | Tried. Begin-' yoni & | ye SB | production. . } , 
large reservoirs to which the air is delivered from the | 3| | re ning £28 st The losses due to resistance in the mains were 
compressors. This question of preliminary storage 3 % |—-___| 8 & |24 also examined with great care, over independent 
was one that received considerable attention when 3} | 3 | otTrias. | &  & |§% | sections, as well as through the complete réseau. 
the designs of the new station on the Quai de la Gare | —| | — —— | During the early part of these trials, an unusual 
: : ‘ _|1 ‘Southern réseauto! yards | atm. | atm. | } . ‘ 
were being considered. It was intended to con | Place de la Con-| | | 'and excessive loss was recorded, the cause of which 
struct very large receivers in the basement of the | corde .. ..| 9980 65 |60 | .5 (1.5 |3 |could not beat first ascertained. At intervals along 
station, and the foundations for these were even |2 (Total réseau | ..| 13,500, 6.9 | 59 | 10 15 |63 | these mains are placed a number of water reservoirs 
; “3 dositiel & hat for the 2 To the Place de la, Pear ° h Pasir di h Sag 
commenced. It was deci led however, that for the ~ |” Concord ..| 9,980} 7.0 | 643! .57 | .75 | 2.16 | Which receive the water injected into the mains ; 
10,000 horse-power which is to form the first section | 4 te ype |) S| ae | .88 1.82 | 5.5 |in addition to these the direct flow of the air is 
we . 5 Northern réseau to! | |s 
of the new station, and for which the complete ° /“QieGe Belleville! 1,530, 60 |50 |10 6 |23 |interrupted by numerous syphons, the stop-valves 
system of mains has already been laid down, |6 To the Rue des | |to branches, &c. Investigation showed that the 
storage reservoirs would be unnecessary, and a Fyetades ee} OG ke | i ae of these reservoirs created considerable 
' = ‘ 








saving of both in first cost and subsequent loss of _— — resistance on account of an increased and subse- 
air would be effected. The length of mains of mains running from the St. Fargeau Station to the | quently reduced section. The exact loss from this 
19.69 in. diameter is so considerable that they will , Place de la Concorde, a length of 9.142 kilometres ;| cause was therefore carefully measured, as well as 
coatain at all times a sufficient reserve of air to to the whole system of mains, 16.5 kilometres ; to | the losses existing in the mains not so interrupted. 
ee any irregularities in pressure at the motors. the northern mains running from St. Fargeau to the | The results obtained are summarised in Table X., 
Vith reference to these mains it may be mentioned | Rue de Belleville, 1.4 kilometres ; and from St. | and show that the loss by expansion at one reservoir, 
that, unlike the 11.81 in. conductors of the St. | Fargeau to the Rue des Pyrenees, 6.5 kilometres. | when the speed of the air-flow was 23 ft. per second, 
Fargeau system, of which 17 kilometres are laid in| It will be seen from the figures given in the Table was equal to .15 atmosphere ; with a speed of 29 ft. 
the Paris subways, the new mains are entirely laid| that the actual loss is small, and it is stated 6 in. per second, it amounted to .2 atmosphere. 

n the streets, it having been found impossible to that this is due chiefly to the elastic joint employed, Therefore the presence of five such reservoirs 
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TABLE XII.—Tzsts or Resistance in Mains TESTED ON DIFFERENT SECTIONS. 
































Section Tested. Air Pressure. eae 7 a Loss of Pressure 
; Average 
| ait bya 
| ver- jof Air per 
ea : At Atmo-' ae Pres-| Second, |Through-| Per Mile 
Length. Initial. | Terminal. —_— | sure in eat iain. of Main. 
‘ | Mains. | 
yards | atm. | atm. cub. ft. | og | ft. in. atm. atm. 
| | cub. ft. | 
Total réseau... 17,800 4 4.25 487,000 77,000 = 5 20 0744 
. : ae | 73 4.36 . | 74,1 | 27 0 5 A 
. ; 17,880 | 7.125 5.84 883,000 | 52,445 | 19 1 1,285 -0434 
= mat | Sh | SP | geee| mae | | og | oe 
— . 17,880 7 4 32, Ri | e -012: 
Rue de la Charonne 4770 | 6.9 6.6 355,000 | 45,800 | 16 8 3 10434 
” ” 4,770 7.125 6.95 239,000 34,115 92 yy = 
i. a ro | 7435 ey | sesoo | sees | 18 7 425 | 10558 
Fontaine au Roi .. ee oe 3,620 6.0 5.84 383,000 56,8 20 8 16 0297 
Rue de la Charonne to Fontaine au Roi 9,490 6.65 6.39 284,000 | 87,820 18 9 -26 -0180 
Fontaine au Roi .. oe oe os 3,620 6 33 6.29 ,000 | 38,850 14 2 04 0744 
Rue de la Charonne 4,770 6.75 6.5 304,000 39,760 14 6 25 0347 
” ” oe 4,770 6.37 6.2 321,000 44,070 1661 oh? 9235 








would cause a loss in pressure equal to one atmo- 
sphere. This very undesirable arrangement is not 
repeated in the new system, the sumphs being con- 
nected in such a way as not to modify the section 


TABLE X.—Losses in Pressure due to the Pressure of 
a Water Collecting Reservoir. 











Air Pressure 
tai A ae | 7" 
imront | ehing | “OME Moen cn a 
Reservoir. 
atmosphere atmosphere atmosphere ft. in. 
6.316 | 6.250 -066 19 7 
6.283 |. 6.216 -067 19 0 
4.880 4.710 .170 28 6 
6.480 6.330 150 24 5 
6.13 6.06 (07 18 3 








of the tube, nor consequently the pressure of the 

air. The presence of the syphons and stop-valves 

did not seem to affect the pressure to any measurable 

extent. Table XI. contains a list of the more im- 
TABLE XI.—Resistance in Mains. 


Section of Mains Tested. | Length. |No. of 


| Tests. 


From the central station to the end of réseau| yards. | 


and back to central station by return circuit) 18,100 7 
From the central station to the Rue Fontaine) ) 14,260 3 
au Roi se on oe °° be --|$ 9,900 { 4 
From the central station to the Rue de la! | 
Charonne .. os ee ee oe ° 9,490 | 5 
From the Rue de la Charonne to Fontaine oa 
ee es - os - a sa 4,770 3 
From the central station to the Avenue de la} 
ee aaa aa eras er 8 
Various trials on different lengths of mains +) 770to 8CcOU)=—-AAL 





ortant, mains tested, and it may be mentioned 
that the resistance, due to the reservoirs, was at 
first partially included. The trials were carried 
out whilst the mains were not being drawn upon by 
subscribers. Over the whole system of 16.5 kilo- 
metres, which was also tested when no air was being 
taken off, there were four reservoirs of considerable 
size, and which offered a large resistance with a cor- 
responding loss of pressure ; on the line there were 
also 23 syphons and 42 stop-valves. The resistance 
due to all causes is summarised in Table XII. 

These trials were repeated several times to secure 
accuracy, and the speed of the air was brought to 
49 ft. a second. The results obtained in one of 
these trials may be taken as an example, The 
main between the Rue St. Fargeau, and the Fon- 


taine au Roi, on which there are no collecting]. . . 


reservoirs, but three syphons and eight stop-valves, 
gave, with an average speed of 21 ft. 3 in., a loss 
in pressure of 0.05 atmosphere fer each kilometre 
of main. 

From these experiments it would appear that, 
assuming a speed of 21 ft. per second, a loss in 
pressure of one atmosphere would correspond to 
a distance of 20 kilometres ; that is to say, a central 
station could extend its mains on all sides with a 
radius of 20 kilometres, and the motors at the ends 
of the lines would receive the air at a pressure 15 Ib. 
less than at the central station. Professor Riedler 
states that as an actually measured result, the 
velocity of the air through the mains of the 
St. Fargeau system, is 19 ft. 8 in. per second, and 
that the loss in pressure per kilometre is 0.07 


atmosphere. From this it follows that including 
the resistances due to the four reservoirs, and other 





obstructions actually existing, an allowance of one 
atmosphere loss on a 14-kilometre radius is ample. 
By increasing the initial pressure of the air, much 
better results can be obtained, and future atten- 
tion in practice should be devoted to this point. 
The amount of work required to compress air does 
not increase in the same ratio as the pressure, and 
for this reason considerable economy can be effected 
at the first stage, and the loss in the mains will be 
reduced, 

Passing to another point of the same subject, 
Professor Riedler considers the best dimensions 
that should be given to the mains. Resistance 
decreases with an increase in the diameter of these 
and in direct ratio to their diameter; for this 
reason-—still assuming a pressure corresponding to 
a velocity of 20 ft. per second—with a fall of one 
a a length of 40 kilometres could be suc- 
cessfully worked. 

The mains of the new réseau for the Quai de la 
Gare Station are 19.69 in. in diameter; they 
are built up of steel plates rivetted, and this 
Professor Riedler considers to have been a serious 
error on account of the extra resistance offered by 
the large number of rivet heads. The following 
may be taken as a brief summary of Professor 
Riedler’s conclusions: Recent improvements in 
central station practice have resulted in an in- 
creased efficiency of about 30 per cent. in the com- 
pressors, but this benefit can only be realised when 
the new station is in operation. That the small 
and very imperfect air engines in use on the system 
give an efficiency of 50 per cent., while with 
ordinary steam engines driven by air an efficiency 
of 80 per cent. can be reached with a very small 
expenditure of fuel for heating the air before 
admitting it into the motor. That special attention 
should be given to the improvement of air engines, 
and that with increased initial pressures at the 
central station the distance of the transmission can 
be very considerably augmented. Finally, Profes- 
sor Riedler claims that power can be transmitted 
by compressed air more conveniently and more 
economically than by any other means. 

(To be continued.) 





THE ATLANTIC RECORDS. 
J.—-1819-50. THe Earty STEAMERS. 


** Away in Halifax, Nova Scotia, dwelt Samuel 
Cunard, a member of a well-to-do Quaker family, 
which emigrated from Wales to America early in 
the seventeenth century, and settled in Philadelphia. 
He watched eagerly the progress of steam 
navigation, and as early as the year 1830, the idea 
of establishing ‘Ocean Lines’ similar to lines of 
railway, had occurred to him. It was his firm 
belief that steamers over a route of thousands of 
miles in length, might start and arrive at their 
destination with a punctuality not differing greatly 
from that of railway trains, the conditions for obtain- 
ing this result being that ships should be thoroughly 
well built and thoroughly well manned and their 
course laid down with the greatest accuracy. The 
steamship in fact was to be the railway train, minus 
the longitudinal pair of metal rails. The latter, 
Samuel Cunard used to observe, half jokingly, half 
in earnest, were needed only on the ‘ugly uneven 
land,’ with its excrescences of high hills and deep 
valleys, and the ‘ beautiful level sea’ needed them 
not. His friends laughed, but none could help see- 
ing that there was truth in the seeming paradox.” 








This is a quotation from a work by Mr. Edwin 
Hodder on ‘‘ Sir George Burns, Bart. : His Times 
and Friends,”—an admirably written biography of 
a beautiful life. The appropriateness of the extract 
will be admitted, for the history of Atlantic records 
is but the narrative of the realisation of the dream, 
and in it Samuel Cunard must figure prominently. 
There was nothing remarkable about his idea ; 
probably it had occurred to many, for, apart from 
the considerable use then of the steam engine for 
propelling vessels on inland waters and around the 
coast, a vessel partly driven by steam power, and 
partly by sails, had made a first voyage across the 
Atlantic. The significance of the day dream is 
derived more from the effort put forward by Samuel 
Cunard and his coadjutors towards its complete 
realisation. 

The first voyage made across the Atlantic by a 
vessel in which steam power was used, although only 
intermittently, wasin 1819, The vessel, the Savan- 
nah, named after the city from which she first sailed, 
was of 350 tons, left the American shore towards the 
end of May, and completed the voyage in 21 days, 
the average distance sailed per day being 200 miles, 
She had extensive sail area, and was propelled 
by paddle-wheels, which were so arranged that 
they could be taken offand hoisted on deck during a 
storm. The engine was placed on deck. The vessel 
was built in New York, and naturally aroused 
immense interest and pride in the States. In 
March, we are told by a journal of that date, a 
trial was made, ‘‘and although there was at no 
time more than an inch of steam upon her, and 
for the greater part not half an inch, with a strong 
wind and tide ahead,” she went a distance of be- 
tween 16 and 18 miles in 1 hour and 50 minutes. 
In 1833 the Royal William, completed at Quebec in 
1831, sailed for London, making the trip in 21 days. 
It is interesting to note that shortly afterwards 
this vessel was sold to the Spanish Government 
for 2000/., and, having been converted into a man- 
of-war, was the first steamship used in that capa- 
city. Britain at once took up the idea of steam- 
ship Atlantic trade, and, showing a greater faith 
than the Americans, depended entirely on steam. 
Nearly all historians agree in stating that the first 
steamer to leave Britain on a Transatlantic voyage 
was the Sirius, of which more anon; but, on the 
occasion of the presidential address of Sir John 
Hawkshaw to the British Association in 1875, we 
find a statement to that effect made by that illus- 
trious engineer, controverted in ENGINEERING (vol. 
xxi., page 376). We quote part of the reference— 
‘¢ From documents which have recently come under 
our notice, however, this appears to have been an 
error, as in April, 1833 (five years before the voyage 
of the Sirius), H.M.S. Rhadamanthus, a steamer 
of 800 tons burden, was taken out to Jamaica by 
Captain, afterwards Admiral George Evans.” There 
it did good service in connection with the suppres- 
sion of the negro rebellion. Admiral Evans was 
closely identified with the development of steam 
shipping in the Navy, and in the adoption of the 
screw propeller. 

Every one who has taken the slightest interest 
in the subject knows of the doings of the Great 
Western and Sirius, the two vessels which steamed 
across together in 1838. The Great Western was 
designed and built by Patterson, at Bristol, which 
at that early period occupied an important place 
among the shipbuilding ports of the country. She 
was engined by Maudslay, then, as now, a promi- 
nent firm in the engineering trade. The vessel was 
236 ft. over all, 35 ft. 4 in. beam, and 23 ft. 2 in. 
deep, with a tonnage of 1340 tons. The engines 
were of the side-lever type of 420 nominal horse- 
power, the cylinders being 73} in. in diameter and 
7 ft. stroke, while the paddle wheels, on the cy- 
cloidal system, were of 28 ft. diameter, making, ac- 
cording to oneauthority, from 10 to18, andtoanother 
historian, 12 to 15 revolutions. The working pres- 
sure was 5 lb., and the coal consumption 8 lb. per 
horse-power. The vessel sailed from Bristol—there 
was then no fixed port of departure—on April 7, 
1838. Three days previously, however, a rival had 
set out from Cork. This was the Sirius, built in the 
previous year, 1837, by Messrs. Menzies, at Leith, 
for the St. George Steam Navigation Company, 
and engined by Messrs. Wingate and Co., Glasgow. 
She was much smaller than the Great Western, 
being only 178 ft. long and of 450 tons register. 
The engines were double, and of the side-lever 
type, and fitted with Hall’s surface condenser, with 
vertical tubes. They were of 320 horse-power. 
Great interest was taken in the race, and their 
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arrival was watched with excitement. The Sirius 
arrived first and the grandiloquent journalist wrote 
that ‘‘ the first curl of her (Sirius’) ascending smoke 
fell on the eyes of the thousands of anxious spec- 
tators.” The ‘‘ bull” would almost justify the con- 
clusion that the writer of this was an emigrant from 
Ireland. There were but four hours between the 
two on arrival, so that the Great Western won the 
race, having started 3 days later. Her voyage was 
accomplished in about 15 days, the distance covered 
being 3125 knots, an average of 208 knots per day, 
or 8.2 per hour, the coal consumed being 655 tons. 
The highest speed was, it is said, 12.88 knots per 
hour. The Sirius’ voyage took about 17 days, having 
sailed from Cork she had a shorter distance. Her 
speed varied from 4 knots 4 fathoms per hour to 7 
knots, and in the latter portion of the voyage 8 to 
11 knots. On 4 days she depended on sail. The 
home voyage of the Great Western took 14 days, 
and the Sirius 16 days. The former steamed at the 
rate of 213 knots per day—close upon 9 knots an 
hour, with a consumption of 392 tons of coal. On 
her second voyage the Great Western took 14 days 
16 hours out, and 12 days 14 hours home, beating 
the mail packets and establishing the desirability 
of sending the despatches by steam. The Sirius 
only made one voyage. She was not intended 
for the Transatlantic service, and subsequently 
traded to St. Petersburg. Between the two 
voyages of the Great Western a couple of 
steamers had left Liverpool for America, the first 
the Royal William, the secoad of the name, doing 
the voyage to New York from the Mersey in 19 
days, and home in 14$ days. This vessel consumed 
14 cwt. 2 lb. of coal per hour, or 16.8 tons per day. 
This second Royal William was built by Wilson, 
was of 709 tons, and had engines by Fawcett of 
276 nominal horse-power. She afterwards be- 
came one of the early P. and O. steamers and 
was renamed Oriental. The Liverpool and Presi- 
dent followed her out of the Mersey at consider- 
able intervals but in the same year, and the former 
crossed in 16} days. She was of 817 tons and 276 
horse-power nominal, and had apparatus to insure 
more complete combustion of coal, resulting in a 
saving of fuel and in the absence of smoke from 
her funnels. 

The voyages of these several vessels indicated 
the opening of a new era in the Atlantic trade. 
The passage by a sailing ship was seldom made in 
much less than a month, whereas with steamers 
the time taken was about a fortnight. The Admi- 
ralty, who then and for many years afterwards 
arranged for the transhipment of mails, became 
impressed with the obvious superiority of steamers 
over sailing ships, and issued circulars inviting 
tenders for a steamship mail service. Mr. Samuel 
Cunard got one of these, and saw his opportunity 
of working out the solution of that day dream to 
which we have already referred. In Halifax he was 
associated with several shipowning companies ; and 
with newly built vessels engaged in the West India 
trade and in the South Sea whale fishery. He also 
undertook and worked successfully the Admiralty 
mail service between Boston, Newfoundland, and 
Bermuda. But, withal, he could not get the Halifax 
merchants to support him with sufficient capital 
to warrant him tendering for the Anglo-American 
service. He came to London, was introduced by a 
friend to Mr. Robert Napier, the shipbuilder, and 
through him got to know Mr. George Burns and Mr. 
David McIver. The latter, to use the words of Mr. 
Burns himself, ‘‘ went dead against the proposal,” 
although ultimately he joined the others. They 
had built up splendid services between Glasgow, 
Belfast, and Liverpool, which hold the field to this 
day. Mr. Burns was the more progressive of the 
two; but shrewdness equalled and guided his 
enterprise. It was not long before he began ‘‘ to 
see daylight through the scheme,” as he himself 
afterwards said, and he entertained the proposal 
cordially. Entirely through his instrumentality the 
requisite capital of 270,000]. was subscribed. They 
succeeded in securing a seven years’ contract for a 
fortnightly mail service between Liverpool, Halifax, 
and Boston, much to the chagrin of the Great 
Western Company, the owners of the Great Western 
steamer, who also had tendered. Then commenced 
the making of history, so far as records are con- 
cerned. 

_Four new vessels were built for the newly orga- 
nised Cunard Company, the Britannia, Acadia, Cale- 
donia, and Columbia, all wooden paddle steamers 
constructed on the Clyde and supplied by Mr. 
Robert Napier with common side-lever engines. 





The dimensions of the first-named were 207 ft. long, 
34 ft. 4in. broad, and 22 ft. 6 in. deep, of 1154 tons 
burden and 740 indicated horse-power. The cylin- 
ders were 72 in. diameter, and the stroke 6 ft. 10 in. 
The paddle-wheels were 28 ft. diameter. The cargo 
capacity was 225 tons, and 715 cabin passengers 
could be accommodated. Third-class passengers 
were not then carried in first-class steamers, and 
it was not until Mr. Inman started his company 
that the claims of the emigrants were recognised. 
Indeed the Inman Line made a special feature of 
their third-class accommodation, while retaining 
all the good qualities of the first saloons, &c. The 
Cunarders marked a distinct step in advance. The 
tonnage of the early Atlantic steamers was in the 
proportion of 3 or 4 to 1 of nominal horse-power, 
and the fastest was probably the Great Western, 
which had attained a speed of 12? knots, with 
passages of 14 days 16 hours out, and 12 days 14 
hours home. The Liverpool was of 24 tons per 
nominal horse-power, but she was too narrow and 
was slow and ‘‘cranky.” She was, however, sub- 
sequently improved. The Cunarders also had 
24 tons per nominal horse-power, but, after all, 
this is but a poor standard of comparison. The 
Britannia started on her first voyage from Liver- 
pool on ‘Celebration Day,” July 4, 1840, and 
arrived at Boston after a voyage of 14 days 8 hours, 
the average speed being 8} knots, while. the coal 
consumption was 38 tons per day. The Great 
Western had an average speed of 8.2 knots, and 
her coal consumption was practically the same as 
the Cunard vessel. The Americans immensely ap- 
preciated the efforts of Burns and the other founders 
of the company, and Mr. Cunard when he arrived 
with the Britannia, received, within 24 hours, 
1873 invitations to dinner. The rivalry was between 
the Cunard and the Great Western ; between the 
Clyde and Bristol with Brunel as designer. The 
latter, when the Cunarders came out, made a bold 
move in the Great Britain, which was a wonderful 
ship for her day. This vessel was a departure on 
existing Atlantic steamers in respect that she was 
built of iron and propelled by a screw, and had a 
balanced rudder. She was also much larger than 
any of her competitors, and had a double bottom on 
the cellular principle. She was 322 ft. over all, 51 ft. 
beam, and 32$ ft. depth of hold, her mean load 
draught being 16 ft. and the tonnage 2984 tons. 
She was fitted with two-geared engines of 500 
horse-power each. Her main shaft was 28 in. in 
diameter, with a 10-in. hole bored out, through 
which a stream of water played to keep it cool. 
The propeller was about 16 ft. in diameter. The 
interest excited by this vessel is evidenced by the 
fact that the Queen and Prince Albert made a visit 
of inspection through her when the vessel was in the 
Thames. The first passage took 15 days ; giving a 
mean speed of 9} knots, but in subsequent running 
she reduced the record to between 12 and 13 days. 
She was stranded on the coast of Ireland, and lay 
for about a year on the beach at Dundrum Bay. 
Her powers of resistance supplied weighty argu- 
ments in favour of iron as a constructive material. 
She was floated off, repaired,went on the Austra- 
lian trade, for about 25 years, and is now a 
coal hulk at the Falkland Islands. She made 36 trips 
round the world, sailing in these over 1,000,000 
knots, and on her last voyage, about 1876, only took 
54 days from Gravesend to Melbourne. Her pre- 
decessor, the Great Western, was, after serving on 
the West Indian trade, broken up at Vauxhall on 
the Thames. 

The advent of the Great Britain and her success 
in speed was met by the Cunard Company with the 
Hibernia and Cambria. 
well-known firm of Messrs. Steele at Greenock, 
and again Mr. Robert Napier supplied side-lever 
engines. These boats differed from the first four 
in being larger, 220 ft. long, and 1420 tons, and of 
greater power, 500 horse-power nominal. The 
passage from Liverpool to Halifax was made in 
11 days 21 hours, and home in 10 days 9 hours. 
The distance, however, to Halifax is approximately 
a seventh shorter than from Liverpool to New York, 
so that the Hibernia may be taken as at least equal 
in speed to theGreat Britain, the proportion of power 
to tonnage being in both cases the same. When the 
Great Britain came to grief on the coast of Ireland 
the Cunard Company were masters of the situation, 
since the Americans had not moved with the times. 
It is true they had attempted to improve the 
design of their sailing ships, and it must be ad- 
mitted that they produced ships with beautiful lines, 
which, when they got a fair and stiff breeze, beat 
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the steamers, but then A®olus is not always to be 
depended upon. Eventhe models of their steamers 
were subsequently characterised by a fineness of 
sheer which added materially to their speed. In 
1845, they tried the effect of auxiliary engines in 
sailing ships. Ericsson designed a set of engines for 
a ship, the Massachusetts (161 ft. by 31 ft. 9 in. by 
20 ft.), of 751 tons. In these engines the cylinders 
worked almost at right angles; the power de- 
veloped was 170 nominal, and gave the ship a speed 
in calms of nine statute miles an hour, with a con- 
sumption of anthracite coal of 9 tons per day. 
Steam was generated in two ‘‘ waggon boilers,” 
and these, it is interesting to note, were fitted with 
blow engines to raise steam quickly. The pro- 
peller was of composite metal and could be raised 
out of the water when not required. She cost, 
with engines, 16,000. The average voyage of this 
ship was 27 days, an improvement of several 
days, in some cases weeks, over other ships ; 
but since the steamer only took half that time, 
it was clear to all that America’s prestige as 
shipowners could not be maintained but by 
powerful steamers. If further stimulus was needed 
the Cunard Company provided it, for in 1847, 
the British Government, recognising the extension 
of commercial relations between the two countries, 
induced the company to double the mail service, 
making it weekly. The new contract provided that 
the steamers should be of not less than 400 horse- 
power and capable of carrying guns of the largest 
calibre. They were to leave Liverpool every Satur- 
day (call at Holyhead for mails, if required) for New 
York and Boston alternately, the Boston steamer 
touching at Halifax, the New York steamer was to 
do so also if required by the Admiralty. The mail 
subsidy was raised from 81,0001. to 173,340l. per 
annum. The Cunard Company at once entered 
into contracts for four new vessels—the America, 
Niagara, Canada, and Europa, each of 1820 tons, 
with side-lever engines of 680 horse-power nominal 
by Napier. The America was noted in her day as 
being the swiftest on the Atlantic, her fastest 
voyage from Liverpool to Halifax being done in 
8 days 23 hours out and 8 days 10 hours home, 
about 3 days faster outwards and 2 days home- 
wards than the voyages of the first of the 
Cunarders eight years previously. The average 
voyage outwards to America was 10 days 13 hours, 
and hamewards 9 days 15 hours, whereas the 
Great Western, twelve years previously, took 
14 days 16 hours going out and 12 days 14 hours 
coming home, Shortly before this, however, 
the Americans, determined to hold their position, 
started a steamship line to Bremen, Germany, 
calling at Southampton. Their first steamer, the 
Washington, by a coincidence left the other side 
in company with the pioneer of the Cunard Line, 
the Britannia, and, of course, there was a race. 
The Washington was undoubtedly a powerful ship, 
her horse-power was 1 to 2 tons, while in the 
Britannia it was 1 horse-power to 2}tons, but the 
British vessel won by two days. The English people 
had not a very high opinion of the American ship, 
but, as was said at the time, the result of the race 
probably affected their judgment. It was said that 
she was ‘‘as ugly a specimen of steam shipbuilding” 
as ever sailed up the Solent. Certainly the Germans 
received her with every demonstration of welcome 
at Bremen, the officers being entertained to a 
banquet by the authorities. The result of the race 
was not quite satisfactory to the Americans. They 
had boasted. One of the leading journals said that 
if Britannia ‘‘ beats the Washington she will have 
to run by the deep mines and put in more coals. 
We shall have in two years’ time a system 
of Atlantic, Gulf, and Pacific steamers in operation 
that will tell a brilliant story for the enterprise 
of Brother Jonathan.” We fancy the coal bills of 
the respective steamers would not verify the writer's 
prediction, and as to the prophecy of brilliant 
attainments that had best be reserved for our 
next article. 


MODERN FRENCH ARTILLERY. 
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Horcuxiss anp Crevusot Iron Protectep Forts. 


Tux system Creuzé de Latouche for the construc- 
tion of isolated or combined iron protected forts 
for the protection of guns, has been adopted by the 
Hotchkiss Company and MM. Schneider and Co. 
This system, which is illustrated by Figs. 674 to 
682, pp. 422, 423, is of sufficient importance to call 
for a detailed description. The system provides for 
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ARMOURED FORT FOR 15-CENTIMETRE GUN. 


















the installation and protection of guns of various 
calibres and under different conditions, as follows : 

1. Armour-plated pits containing guns or mortars 
of latge or medium calibre, mounted on disappear- 
ing carriages. 

2. Unprotected forts containing guns on disap- 
pearing carriages. 

3. Cupolas for mortars. 

4. Protected places for rapid-firing guns. 

5. Protected moving batteries for guns or 
mortars. 

6. Methods of raising guns by elevators. 

7. Coast batteries for quick-firing guns. 

The various illustrations show the mode in which 
it is proposed some of these different systems should 
be carried out. Figs. 674 to 677 are views of an 
armour-plated pit in which a gun of large calibre 
may be mounted. It comprises the pit, containing 
the gun, mounting, &c., the framework carrying 
the armour, and the armour itself; the turret and 
turning mechanism; the elevator; the frame 
carrying the shutter ; and the brake. 

The pit A A consists of two cylindrical and con- 
centric chambers A A', the upper one being 
shallower than the lower, and of oil diameter. 
The walls of this pit are made of béton and the 
upper portion is surmounted by an iron or steel 
dome B covered by the earthwork of the glacis as 
shown. The lower chamber A, serves as a projec- 
tile magazine, and moreover contains the mechanism 
for rotating the turret, as well as the counterweight 
for balancing the gun ; in this part of the fort is 
also placed a reservoir of compressed air for re- 
charging the brake, and supplying leakages in it. 
The floor of each stage of the pit is surrounded by 
a gutter from which water collecting can be drained 
off by any suitable means. 


The turret consists of a floor, an iron framework, | 
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and an ironclad roof. The floor C is circular and 
forms the base to which the vertical frames D D 
are attached by means of double angle irons. These 
frames support the heavily-armoured roof G. Two 
horizontal girders H H, and four shorter ones H! 
H', complete the framing at the top, and this being 
duplicated at the floor, makes the whole structure of 
the turret extremely rigid. The turret is surrounded 
by a sheet-iron envelope I, in which two openings 
are made, closed by the doors i; these establish com- 
munication with the turret by the gallery A. The 
part of this envelope near the breech I! forms a 
chamber for working the gun, and to which access 
is possible by the doors i], The floor C is bolted 
to the steel ring C', which rests on the coned rollers 
K that bear on the ring K’ bolted to the upper 
edge of the pit A’; the distance between the rollers 
is maintained by means of inner and outer frames 
through which the spindles of the rollers pass. The 
turret is caused to revolve by means of a ring M 
with internal teeth bolted to the floor C and 
geared with a pinion m driven by an endless 
screw m!' and a hand lever M' mounted in a recess 
in the bottom of the pit. So far as is possible it is 
necessary to prevent the gas or smoke from the 
gun from entering the lower part of the pit A’, and 
this is effected by means of a circular apron of thin 
sheet iron attached to the outer edge of the floor, 
and descending to the circular rail K!, on which 
the rollers bear. When the doors i! are closed the 
interior of the turret and the working chamber are 
also protected. An opening N, made in the roof 
of the turret, gives room for the end of the gun, 
and the upper part of the side frames of the mount- 
ing, to pass. The lifting arrangement, which occu- 
pies a central position in the turret, is composed of 
two parallel iron frames O O, placed at an angle of 
45 deg., and strongly braced together, and also to 




















the floor and roof. In the space between these 
frames is the gun carriage, which slides up and down 
on the top of the frames upon gun-metal guides; 
the elevator thus forms a part of the turret and its 
framing. The gun mounting consists of two ver- 
tical side frames P, connected by a plate at the 
bottom, and carrying at the upper end a hori- 
zontal shutter of steel or iron, and of the same 
thickness as the roof of the turret ; this shutter Q 
is of the form of the opening made in the roof, and 
spoken of above, and when the gun is lowered it 
exactly fills the opening. Each of the side frames 
has a block P!, with or without rollers, that bears 
on the slides of the elevator. The gun R is placed 
between the side frames of the carriage and turns 
horizontally on a collar p carried by the mounting, 
and through which the muzzle passes. Two 
circular projections 7 + made on the jacket of the 
gun inclose the guides s, which receive and transmit 
to the carriage the effort of recoil. A counter- 
weight T, moving up and down the vertical guide ¢ 
in the chamber a’, balances the gun, to which it is 
attached by the chains ¢ # passing over the pulleys 
t", mounted on the carriage and the elevator. The 
gun is trained for elevation by two pinions wu w on a 
horizontal shaft driven by an endless screw, and by 
two toothed arcs U U fixed to the carriage and gear- 
ing with the pinions wu vu. The rising and falling of 
the gun and carriage on the elevator is regulated 
so that in the former position the maximum de- 
pression can be given for firing, and in the latter 
the shutter closing the opening in the roof, falls 
into position. The brake consists of the two 
cylinders V V, set at the same angle as the elevator 
to which they are bolted ; the rods of the pistons 
moving in them bear against the stops X X on the 
frame. The cylinders are connected by means of 
pipes with the accumulators, composed of two 
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cylinders Y Y', one of which is placed within the 
other. In the inner one is a plunger that serves to 
separate the liquid that enters below, from the 
compressed air filling the upper part of the smaller 
cylinder, and the whole of the larger one. The air 
compressed by the movement of the liquid due to 
the recoil, is stored up in the accumulator, and 
when required serves to bring the gun again into 
firing position. As already stated, losses due to 
leakage are made good by a compressed air reservoir 
in the pit. Access to the chamber A! is obtained 
by a gallery and ladder ; the projectiles, the weight 
of which is not intended to exceed 100 1b., are 
raised tothe breech of the gun by a winch ; ventila- 
tion is secured by opening the shutter in the roof 
of the turret. 

The action of the system is as follows. Assum- 
ing the gun to have been fired, the effect of recoil 
drives the gun and carriage down the slides, and 
forces the liquid in the pumps V V into the accu- 
mulator, sufficient energy being thus stored up to 
return the gun, by the time it has reached the lowest 
position, when theshutter Q closes the opening in the 
roof, and the interior of the turret is protected from 
hostile fire. The three men in the turret then reload 
the gun and adjust the vertical and horizontal angles 
of fire for the next round ; the latter training is set 
by means of a graduated circle on the wall of the 
pit, and the entire manceuvre is carried out under 
the orders given from an observing station, and 
communicated either by telegraph or telephone. 
The spring valve cutting off the accumulator from 
the brake cylinders is then opened and the gun is 





raised into firing position and may be discharged. 
'It cannot, however, be fired until it has reached 
its maximum elevation, a safety device being in- 
troduced to prevent this. 

If it is desired to train the gun by direct sighting, 
one of the men in the turret mounts the ladder 
attached to the side of the elevator, and after the 
gun has been raised into firing position, is able to 
|look through the space given by the raised shutter, 
|and to give instructions through a speaking tube, 
|to the man training the gun. The arrangement 
shown in Figs. 674 to 677 provides for a range of 
vertical elevation from —5 deg. to +30deg. The 
vertical lift of the gun is about 30 in., which might 
be considerably reduced if a smaller angle of de- 
pression were sufficient. 

The turret we have described is designed for a 
gun of 15 centimetres bore, which is necessarily of 
a short type. The weights of the installation are, 
approximately, as follows : 





Moving Portion. Tons, 

Gun ... ian — rr ae aie 2.10 

Carriage, shutter, chains, Xe. ... ye 8.33 

Counterweight ... ee as ee 2.00 
Turret, turning mechanism, elevator, 

accumulator, &c. aes ie és 50.87 


Surrounding armour __... oe fs? 70.00 


Total weight 

A somewhat similar arrangement of fort is illus- 
trated by Figs. 678 and 679; it is, however, 
specially adapted for protecting quick-firing guns. 
The pit, which is made with walls of béton, is in two 
| stages, but instead of the upper and larger one 





‘opening in the drum. 





| | 

being cylindrical, the iron dome springs from its 
floor ; the form, moreover, is rectangular instead of 
circular, the angles being rounded. The dome is 
protected by the covering of earthwork, and the 
edges of the upper opening into which the roof of 
the fort fits, are bevelled to the form shown. Iron 
anchor plates are secured in the walls of the lower 
pit, and to these are bolted vertical guide rails a', 
the upper ends of which are supported by the 
brackets D D', which rest on the floor of the upper 
chamber A. The platform E is constructed of a 
rectangular iron floor framed on a series of girders ; 
the guns mounted on light stands are placed on 
this platform, which is surrounded by a plate of 
steel stiffened with angle iron and forming a gun 
chamber. The inclosure, however, extends only 
on three sides, as it is unnecessary to protect the 
fourth or rear side. The front face, which is 
vertical near the bottom, is inclined inwards above 
so as to clear the fixed supports. The central 
portion f' is, however, curved outwards. A vertical 
drum C of steel plate surrounds the pivot of 
each gun to which it is fixed, and fills the space 
between f and f!. Two openings placed opposite 
each other in the sides of the drum enable the 
guns to have the necessary range for the maximum 
angles of elevation, and a vertical shield g placed 
in the plane of the trunnion axis is intended to 
stop projectiles that might enter through the front 
In the roof of the gun 
chamber is a shutter H formed of an armour-plate 
20 centimetres thick which closes the opening of 
the front cuirass. The gun chamber E? rests on 
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the elevator and is fitted at each angle with two 
rollers K that take their bearings against the ver- 
tical rails a! and guide the chamber as it rises and 
falls. Two vertical racks rivetted to the frame of 
the chamber are geared to the pinions of the hand- 
worked elevating gear, and the whole structure is 
balanced by the two counterweights N which are 
hung to chains passing over pulleys and attached 
to the chamber. The open and closed positions of 
the fort are shown in Figs. 678 and 679. The 
mechanism for working the gun chamber is 
also shown. It consists of two pinions O O 
gearing into the racks L L and driven by a double 
hand lever O1, an endless screw and auxiliary 
pinion serving as intermediate gear. These various 
parts are carried in an iron frame bolted to the 
floor of the pit. It is necessary, when the chamber 
is raised for firing, to secure it in position, and for 
this purpose four strong bolts Q moving in the 
guides q are thrown in and out in pairs by turning 
the handwheel g. The shaft on which this wheel 
is mounted is hollow, and is cut with reverse screw 
threads ; the screws working in them being secured 
to the bolts, which slide into the recesses d, made 
in the heads of the brackets already spoken of as 
holding the upper ends of the vertical guides. 
During the ascent and descent of the chamber the 
guns are depressed as shown in Fig. 679; but as 
soon as they are free of the dome they can be lifted 
to any desired angle. Entrance to the fort is 
gained by an inclined gallery as shown, and the 
gun chamber is reached by a ladder, the top of 
which coincides with the lowest position of the 
chamber. An opening in the floor of the latter 
gives passage to the ammunition hoist, a chain being 
attached to it, and passing round a pulley fastened 
to the roof (see Fig. 679). 

The fort illustrated is designed for two quick- 
firing 57-millimetre guns, and the weights are 
approximately as follows : 


Tons. 
Roof of gun chamber... is ees ..- 9.200 
Elevator and gun chamber ... ss ... 5.780 
Two 57-millimetre quick-firing guns res. 4 
Two mountings ; an “é Py 
Counterweights bis ise ap ... 16.000 
Guides, hoisting mechanism, and locking 

gear ... ase xp ate 3. 

Armoured dome ... 45.00 

80.500 


Figs. 680 to 682 show the design for an armed 
truck to carry a quick-firing gun on a disappearing 
mount. The fixed position for this arrangement is 
cylindrical as shown in the plan Fig. 681, the top 
being widened where it cutsthe glacis. In the side 
of this position a graduated metal plate is secured so 
that the angle to be given may be readily fixed. A 
turntable H concentric to the position serves as a 
platform to the truck, which is made to travel on 
rail tracks for shifting from one position to another ; 
the turntable is mounted on the rollers N, and may 
be turned either direct by means of levers, or with 
a toothed crown K, gearing into the pinion G. 
Locking gear g holds the table in any desired posi- 
tion for firing. The movable portion of the instal- 
lation consists of a truck mounted on two four- 
wheeled bogies; it contains the inclined rising 
path for the guns, the brake accumulator, &c., and 
it serves as a working chamber. The underframe of 
the truck is composed of two longitudinal girders 
and cross-frames ; on these is laid the floor of the 
truck; the sides are made of strong steel plate 
stiffened with angle iron. The inclined plane is 
set at an angle of 45 deg., and consists of two 
girders which serve as a path for the gun carriage. 
The form of the latter is shown in Fig. 681. It is 
mounted on eight wheels running on the upper 
face of the inclined plane. The elevating gear 
comprises an arc gearing into a pinion worked by a 
handwheel. The enegy of recoil is stored up in a 
similar manner to that described for the fort con- 
taining the 15-centimetre gun. The various opera- 
tions for training the gun, anchoring the truck, 
firing, &c., are evident from the drawing. The 
following are the weights of this installation, which 
is for a 95-millimetre gun : 


Tons. 

Weight of gun ne ae ee ss -700 
na carriage ... ‘i Se Sai 670 

. inclined plane ... pk .. 3.130 

- truck... ses ee ae 

*” firing chamber ... bes .. 8.060 
Total... ae a ... 9.500 








Vienna.—The population of Vienna has increased to 
the extent of 15} per cent. during the last ten years. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Concluded from page 397.) 
DetaILts OF MarinE ENGINEERING CONSTRUCTION. 

THE last sitting of the meeting was on Friday 
evening, the 20th ult., and there was a large muster 
of members and visitors to hear the engineering 
papers on the agenda. The first paper was the 
excellent contribution of Mr. Thomas Mudd, of 
Hartlepool. The other day, in speaking of Mr. 
Yarrow’s paper, we pointed out the great value to 
engineers of details of good shop practice, and the 
paper under notice is an excellent example of this. 
Mr. Mudd, by dint of good thinking and the advan- 
tage of practical trial, has introduced various altera- 
tions in the boiler engine construction at the impor- 
tant works with which he is connected, and he now 
liberally put these at the disposal of his brother engi- 
neers, who are also his competitors. Happily this is 
a course of procedure not uncommon among British 
engineers, or, to widen the circle to its true extent, 
we will say English-speaking engineers. We print 
Mr. Mudd’s paper in full in our present issue (see 
page 444), and may therefore at once proceed to 
the discussion. 

The first speaker was Dr. Kirk, who said that 
doubtless flanging the shell of the boiler instead of 
the ends was a good plan when the plant was laid 
out for it. He was glad that the author had taken 
to welding the flanges, as the lapping of one over 
the others in the ordinary way required very care- 
ful fitting to get a good job on the corner, espe- 
cially if the corner is at all sharp, and too much 
dependence had to be placed upon the caulking 
tool. The speaker had welded the flanges of most 
of his boilers which he had made during the last 
twelve years and he found no difticulty in doing it. 
He though thecost very much the same as in thin- 
ning the corners and fitting them in the ordinary 
way, supposing the job to be properly done. He 
thought Mr. Mudd was quite right in what he had 
said about turning crankshafts, the proper way 
being to turn each shaft complete, as an attempt 
to turn long crankshafts in three pieces bolted 
together only leads to bad work. The shafts them- 
selves deflect under their weight, and the truth 
with which the journals are turned depends on the 
accuracy of the bearing set up in the lathe. Dr. 
Kirk’s experience agreed with the author’s in that 
he had never found any difficulty in turning the 
parts separately and bolting them together after- 
wards. With regard to that part of the paper 
which referred to piston packing, he agreed 
with Mr. Mudd that there is an atmosphere 
of steam behind all packings, and this would 
amount to about half the working pressure on the 
piston. Some years before he had made a number 
of experiments on Ramsbottom rings to see how far 
they were tight. He bolted two pistons together on 
one spindle and worked them in an open cylinder. 
Steam was let into the space between the two pistons, 
and they were worked by an eccentric on the 
shop shaft, probably at 120 to 150 revolutions per 
minute. When one of the pistons was going down, 
so that it was pressing against the steam between 
it and the other piston, then it leaked ; when it 
was coming up and the steam following behind it, 
then it remained tight. They had found pistons 
remain apparently tight without springs at all. 
The success of the Ramsbottom packing depended 
very much on its stiffness and being turned origi- 
nally a very little larger than the cylinder it has to 
be put into. It appeared to the speaker that the 
action which went on was that the ring wears 
at first and then gets to such a diameter that the 
steam behind it is just keeping it floating as a tight 
fit. A point to notice was that when a piston-rod 
is guided top and bottom it is important to have 
the ring so that while the piston is free to follow 
its rod, the ring is free to follow its cylinder. 
Perhaps the cylinder and the piston-rod, when the 
cylinder was heated up would not be exactly 
parallel to each other, and it was good to give the 
ring a little play. When the piston-rod does not 
go through the cylinder cover means must be pro- 
vided for the piston to guide itself, by means of a 
junk ring or otherwise. 

Mr. Fothergill said that he had several sets of 
Mr. Mudd’s engines under his supervision, and 
also seven boilers constructed in the manner de- 
scribed in the paper, working up to 160 1b. pres- 
sure. These had all proved very satisfactory 
indeed. In order to get the tight fit required for 
high-pressure boilers the end plate, when flanged 





to fit the shell, should be turned. The flanging 
of the shell got over this difficulty. He was 
pleased to see that Mr. Mudd had taken to anneal- 
ing the plates. The arrangement described by the 
author was also of great advantage when it was 
necessary to keep the boiler low, as it gave greater 
facilities for repairs. With regard to the piston 
described by Mr. Mudd, he would only say that he 
had had several sets of these pistons running for 
over three years and not a penny had been spent 
on them. 

Mr. Milton said that the paper showed that 
engineers had at least learned the useful lesson of 
agreeing to differ. Ninety-nine per cent. at least 
of the boilermakers of this country do not adopt 
Mr. Mudd’s method of boiler construction, and 
there were substantial reasons why they should not 
do so. Undoubtedly the method got over some 
difficulties, but it raised others. One was that it 
necessitated the annealing of the shell plates. The 
ordinary shell plates are now bent cold, and the 
steel is thus worked into the boiler in exactly the 
same condition as it comes from the steelmaker, 
or as nearly so as possible. This annealing must be 
done with the greatest care, and a careful system of 
working has to be relied upon in order to insure 
that the plates are uniformly heated throughout. 
With big boilers this was very difficult to accom- 
plish, with large plates 14 ft. to 16 ft. long 
and 5 ft. or 6 ft. wide. The reason Mr. Mudd fol- 
lowed this plan was to get an absolute fit between 
the plate and the flange, but the speaker's experi- 
ence of flanging was that no method yet gave an 
absolutely true surface. In the ordinary flanging 
of end plates the action of the flanger is that 
it pushes down the metal so that it is com 
pressed into occupying a shorter space than it did 
when it was in the flat. Every time the machine 
comes down it reduces the pucker, and the speaker 
had never seen a top flange made on a steel 
plate with the surface absolutely free from pucker. 
To get it so, Mr, Fothergill said it would have to be 
put ina lathe and turned off. In flanging the shells 
the same thing takes place in trying to make the 
flange into a plane instead of a cylinder, and the 
puckers are there when the end plate is drawn on, 
so that the same action occurs whether the flat end 
plates are drawn up to the flanged shell plates, or 
whether the cylindrical plates are drawn up to the 
cylindrical flange. Mr. Mudd had pointed out the 
difficulty of making an absolute fit and talked about 
the ‘‘ will-o’-the-wisp ” method of going round with 
the caulking iron, but in the boiler itself Mr. Mudd 
had three of the same kind of seams at the furnaces. 
There were the end plates flanged and the furnace 
was made cylindrically to join on to them. One 
objection, to the speaker’s mind, was that in the 
author’s method of making a boiler there was neces- 
sarily a much larger water space between the fur- 
naces and the shell than with the ordinary system 
of making boilers, and therefore the boiler shell 
had to be made of a larger diameter to contain the 
heating surface with the same accessibility between 
the tubes. One of: the reasons that had led Mr. 
Mudd to adopt this method of construction was to 
get rid of the end caulk, but unless he welded the 
other end of the shell-plating he had a small point 
still left, and he did not say he did weld both edges. 
With regard to the boring of stern-frames and turn- 
ing shafts, the speaker thought the method the 
author adopted was a very excellent one and would 
insure great accuracy when properly carried out, 
but other methods were being adopted in other 
shops which gave equally good results. In a firm 
with which he had been connected they invariably 
set off the line of shafting by means of sights and 
battens, and this gave equal accuracy with that 
described by Mr. Mudd, and there was the addi- 
tional advantage that by means of the same set of 
observations they fixed the position of every inter- 
mediate bearing inthe ship. This had been done with 
some very high-speed marine engines, but they had 
never had any difficulty with the running of the 
shafting. The speaker quite indorsed what Mr. 
Mudd had said as to the machining of the crank- 
shafts, excepting in one instance. In making the 
three pieces interchangeable, the author had left 
out the most difficult problem of all, that was 
making the bored holes interchangeable. At Haw- 
thorn’s they had faced the difficulty, and instead of 
boring the holes between the flanges, flange against 
flange, they made in all cases a properly constructed 
block and bored the holes for the crankshafts 
from the block and thus made them absoulutely 
interchangeable. This had been useful when on 
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some occasions they had been asked to alter the 
leads of the cranks. The only thing necessary was 
to take out the bolts, and when the alteration was 
made the same bolts went in quite easily, showing 
that not only were the pieces of the shaft inter- 
changeable, but the bolts also. 

Mr. Mudd, in replying to the discussion, said 
that Mr. Milton had referred to the pucker that was 
present in any flange made by hydraulic pressure. 
The author quite agreed that no flange had a mathe- 
matically level surface when the flanging machine 
had finished with it, but he would not acknow- 
ledge that the machine left was puckered in 
the manner that Mr. Milton had described. In 
the case of the shell being flanged the difficulty 
was got over, because if the plane surface of the 
flange was at all puckered the flat end plate is 
easily drawn into the pucker when the rivetters get 
to work. There is not, therefore, the like neces- 
sity for facing the flange up again in the lathe 
as there is with the flange on the end plate. It 
would be a much better job no doubt if the shell 
plate could be put into the lathe and turned true, 
and Mr. Mudd hoped to be able to do it some day, 
but there was not the same necessity. Mr. Milton 
had also said that there were three seams at the 
furnace mouths, and he intimated that it was as diffi- 
cult to deal with these as with the end joints of the 
boiler shell. Here the speaker was at issue with Mr. 
Milton. Furnaces are thin, and when they are put 
in they are slack, and are afterwards expanded, when 
the rivets are putin, either with the plying hammer 
or otherwise. Mr. Mudd was in the course of 
making an experiment with a hydraulic expander 
so as to get over the plying. In any case it was 
quite a different matter to deal with a furnace 
mouth to what it was to deal with a flange on the 
back plate, which could not be expanded or con- 
tracted on to the cylindrical part of the boiler. Mr. 
Milton had said that with the author’s method there 
was a larger water space round the furnaces. That 
was quite true; they were obliged to have a larger 
water space to get the same heating surface with 
the same height of steam space ; but the author 
thought that every shipowner would agree that a 
large water space was a good feature in a boiler. 
The author had a few days before seen a boiler 
design which he would be sorry to adopt, but which 
would illustrate his remarks. This he proceeded to 
sketch on the blackboard. The furnace mouth was 
flanged out and the flue was smaller at the mouth, 
8° that the furnace itself was larger inside than at 
the mouth. The result was that there was a very 
small water space, which, to the author’s mind, was 
an extremely bad feature in the boiler. In regard 
to another point which had been raised, Mr. Milton 
had said that to be consistent the author should weld 
the other end of the shell plating, but in the latter 
case there is a cover strap to afford protection, 
which there is not in the other case. As a matter 
of fact, no difficulties arose in this connection. He 
perfectly agreed with Mr. Milton as to the desir- 
ability of the bolts being interchangeable in the 
crankshafts, although he thought that perhaps more 
emphasis had been given to the point than was 
necessary. If, after working for some time, one 
shaft had to be changed to another position, or a 
new shaft had to be put in, the holes would 
certainly be somewhat damaged, and it would bea 
matter of course to put in a rose-bit or rimer to 
dress them out, and therefore only on rare 
occasions would any advantage arise from the plan 
Mr. Milton had described. 

The last paper read at the meeting was a contri- 
bution by Mr. David Joy and was entitled 


An Assistant CYLINDER FOR Marine ENGINES. 


As we print this paper in full in our present issue 
we may at once proceed to the discussion. The 
first speaker was Mr. Bevis, who first wished to 
ee out that, although all trials of machinery at 

essrs. Laird’s works at Birkenhead were under his 
control, the Mr. Bevis to whom the author had re- 
ferred was his son. He was the practical man in 
charge of the machinery, and it was to him that the 
suggestions referred to were due. The speaker 
differed from Mr. Joy in calling the additional 
cylinder only an ‘‘ assistant cylinder.” He would 
have it described as ‘‘an assistant balanced cylin- 
der ;” and he thought more stress should be laid 
on the importance of balancing as well as assisting 
the cylinder. He had mentioned this subject to 
Mr. Joy who had given it his attention, but Mr. 
Bevis thought that the additional cylinder was yet 
hardly made sufficiently large to balance a very 





heavy valve, and it was quite as important to 
balance the valve as to assist its motion. Con- 
tinuing his remarks, Mr. Bevis said that most 
of the trials they had had with engines to 
which the additional cylinder had been fitted 
turned out very successful, and the cylinder had 
worked in every way satisfactorily. Before the 
device had been adopted they were troubled a good 
deal with eccentrics getting warm, but this had dis- 
appeared when the extra cylinder was fitted. 

r. Thom was the next speaker. He referred 
to a paper he had contributed to the Transactions of 
the Institute of Engineers and Shipbuilders of 
Scotland, in which he had described his arrange- 
ment of low-pressure slide. In that paper he 
had described Mr. Joy’s arrangement of balance 
cylinder which he had adopted for some large 
engines of 9000 indicated horse-power, in order 
to take the momentum of the slide valve off 
the gears towards the end of the valve travel. 
He had been led to this arrangement from seeing 
diagrams of the strains on a valve spindle, which 
reminded him very much of the diagrams taken 
from an airpump. These showed that all the work 
is done when nearing the end of the stroke and 
reversing the motion. By reference to the diagrams 
the meeting would see that the opening for steam 
to the balance cylinder was closed when the piston 
was near the bottom of the cylinder. The steam 
trapped was compressed and the expansion of this 
steam assisted to start the valve on the return stroke. 
The same arrangement took place at the top of the 
stroke, only in a less degree. When the balance 
piston got opposite the equalising passage steam 
passed round the piston, and, after being com- 
pressed, assisted the piston on its downward stroke. 
Referring to this the speaker said he did not agree 
with Mr. Joy in pushing the valve downward ina 
vertical engine. If the valve was heavy, say three 
tons or so, it would go down fast enough, so the 
speaker in his arrangement still adhered to the 
ordinary escape pipe to reduce the downward thrust 
if the valves were heavy. His balance cylinder was 
designed to clear itself of water through the open- 
ing to the valve casing. He thought Mr. Joy did 
not pay sufficient attention to this point. Turn- 
ing to the matter of economy, the speaker criticised 
Mr. Joy’s arrangement. He questioned the advi- 
sability of fitting a single cylinder for working 
the slide valve. The steam required, with high 
variations of temperature, would be equal to 
about 6 Ib. of coal per horse-power per hour. 
The ordinary eccentric would do the work with 
about 13 1b. of coal in a triple-expansion engine. 
With his own valve, the speaker said, no steam was 
used, the same steam being simply compressed and 
expanded. With a horizontal engine, the speaker 
was of opinion, Mr. Joy’s arrangement would 
answer very well, and he, the speaker, had only 
adapted to vertical engines the principle which had 
been used in horizontal engines. Mr. Joy had com- 
menced his experiments on the method of working 
slide valves which had been described before the 
speaker thought of it, and had shown Mr. Thom 
some of his arrangements before the latter took the 
matter up. He was of opinion that a still better 
arrangement might be made. 

Mr. Joy, Jun., said that he had been connected 
with the assistant cylinder from its first introduc- 
tion. His father in his paper had confined his 
attention to the Plier snl of the case, and 
he proposed confining himself to what had taken 
place down below on some of the trials. In the 
arrangement illustrated there were four levers for 
adjustment, the two middle levers being adapted 
for the alteration of stroke of the small valve, the 
two outside levers being respectively to shut the 
steam off and to connect the two ends of the cylinder, 
thereby making it non-acting. These levers 
were placed on the valve chest and the handle came 
down to the bottom of the chest, so that a man 
standing there was close to the low-pressure link. It 
was possible to put one’s hand on the link and listen 
whether it was knocking or working smoothly. He 
had with these levers in his hand tried the effect 
of shutting steam entirely off the assistant cylinder, 
and there was then a continual knock of the engine. 
Steam was then admitted to the assistant cylinder, 
and the effect was as if a soft washer had been put 
in between the parts, there teing a cushioned 
knock quite different from the hard metallic click 
that had been previously heard. It was on the first 
trial of the Skipjack that he noticed this, but he 
mentioned the fact to Mr. Goodman and Mr. 
Davis when this vessel went from Chatham on her 


trial, and they noticed the same thing. There was 
no indicator boss on the machine, so that they 
could not tell what the engine was doing. The 
next trial he attended was that of the Almi- 
rante Lynch. There was then the same type 
of cylinder, except that they had to a large extent 
done away with the lever adjustments. Indicator 
gear was properly fixed to these engines, but the 
first indicator cards taken were complete puzzles. 
In order to get over this they tried amongst other 
things the effect of shortening the stroke of the 
small piston valve, thus cushioning the steam. 
Mr. Bevis then applied a small brass rod to the 
top of one of the valves. This was a ;;-in. 
spindle screwed and rivetted on to the top of the 
valve and carried through the top cover, and it 
served the purpuse of showing how the valve was 
moving. This was fitted to the starboard engine, 
and it became apparent as soon as it got to work— 
for it stuck at first—that the apparatus was working 
in time with the engine, and one would judge it 
would be supplying steam at the right time to the 

iston, and that the piston was doing good work, 

ut the diagrams got were like the others. 
On the other hand, the valve of the other 
engine was rattling up and down, and though the 
diagram was better yet the valve was going irre- 
gularly and could not have been giving a regular 
and proper steam supply to the piston. Since then 
good diagrams had been got, although the speaker 
had not been present at any of the trials, but he 
thought the diagrams shown would speak for them- 
selves, although he personally had had a disappoint- 
ing experience compared with the one which had 
since been reached. 

Mr. Joy, in replying to the discussion, said that 
he would follow up some of the practical results 
which his son had put forward. First he would 
say that it was owing to the appreciation of 
Messrs. Laird that the matter was brought to a 

ractical issue; so that he had to thank Mr. 

evis, as years ago he had to thank Mr. Webb, for 
taking up one of his first ideas. Mr. Webb had 
built a locomotive specially to try his valve gear at 
a time when no one else would look at it. Mr. 
Joy was of opinion that Mr. Thom knew nothing 

ractically about his work, excepting that in Octo- 
- of 1888 he had showed him everything that he 
had done up to that time, believing he was going to 
represent him in Glasgow. There was a very old 
patent of his, the author continued, referring 
to steam hammers, in which the same idea had 
been incorporated, which after all was practi- 
cally the same thing as the device described in 
the paper. With regard to water trouble they 
did not find any evil effect from it. Water 
fittings and drain-cocks were put on originally, 
but finding they were not wanted they were 
discarded. It had always been the speaker’s endea- 
vour to do with as few levers and cocks as possible 
so as to simplify matters. Mr. Thom’s remarks 
about the power required to work the valve were 
wide of the mark. Calculations made from the 
indicator diagrams were clearly misleading because 
the diagrams were impossible ones; but in any 
case in working the cylinder so much steam only 
was used as was necessary to relieve all the valve 
gear of itsclatter. He believed he was exactly doing 
all the work by cushioning the steam at the top and 
the bottom, pulling a little down and pushing a great 
deal up, and so entii-ly relieving the strains 
on the valve gear and driving the valve with only 
just the amount of power necessary to drive it. To 
simply push a thing was the most economical way 
to move it ; but when a number of links and levers 
are used, and those at different angles, there was 
much lost by friction. Mr. Joy maintained, 
although he had not figures at hand to show it, that 
by pushing the valve up and down in the way he 
did it, only half the power would be used that 
would be required by the ordinary link gear. He 
had eliminated all the friction going on in the 
movement of the gear. With regard to what Mr. 
Bevis had said as to making the cylinder more 
of a balance cylinder, it was possible he had 
not put sufticient stress on that aspect of the ques- 
tion. If more balance were required it could at 
once be obtained by altering the laps put on the 
piston, but these would be unalterable, and cer- 
tain so long as the engines were running, until it 
was thought desirable to make a permanent change. 
The cushion at the bottom could be made to receive 
the weight of the valve which might be 3 tons. 

Mr. Joy’s paper being the last on the list, it only 





remained to propose the usual vote of thanks, in 
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after it has passed through the stamper and over the 
amalgam plates are shown in Fig. 2. The pans are 
5 ft. in diameter, made of cast iron, with mullers and 
shoes of special chilled iron. The pans are mounted 
on pitch pine framing bolted with long tie-bolts. 
Rotary motion is contributed to the mullers from 
ordinary pulleys operating, through bevel gearing, 
the vertical shafts in the pans. 





TRANSPORTATION OF WIRE ROPES IN 
THE UNITED STATES. 

TueE employment of long continuous lengths of wire 
_ roping in the United States for operating cable tram- 
ways or rope railways, has rendered special means of 
transportation desirable, if not necessary. Any me- 
thods of conveyance which involve intermediate 
uncoiling are highly detrimental or dangerous to the 
lives of the ropes. The illustration, page 419, repre- 
sents a 16-wheel metal bogie wagon used by the eminent 
firm of Messrs. John A. Roebling, Sons, and Co., of 
Trenton, N.J., for transporting traction ropes manu- 
factured at their extensive works, parts of which are 
shown in the background of the reproduced photo- 
graph. The sidings on this company’s premises are in 
direct communication with the Pennsylvania Railway 
Company’s system, forming the direct route to Phila- 
delphia and New York or Chicago and its western ser- 
vices. The coil, mounted upon the carriage in this case, 
represents a continuous length of roping of 34,500 ft., 
1} in. in diameter, and weighing about 42 tons. 
Spools of wire roping, containing over 50 tons in one 
piece, have been similarly transported in the United 
States. The rope illustrated was about to be conveyed 
to St. Louis for the Western Company’s street railway 
system. The diameter of the reel was 10 ft. 2 in., and 
height from rails 14ft. 7in. In some instances Messrs. J. 
Roebling, Sons, and Co. send similar coils of wire rope 
distances up to about 2500 miles from their works. It 
will be evident that by such method of transportation a 
rope may be coiled direct from the closing machine 
and not be unwound until required to be put to work 
on the line for which it is intended. Obviously the 
works and railway companies have to provide sufti- 
cient crane power and facilities for handling such 
heavy weights. 





RAILWAY BRIDGE AT NEW LONDON. 

We publish this week on page 434, as well as on 
our two-page plate, some illustrations of a bridge re- 
cently completed over the Thames River at New 
London, Connecticut, for the New York, Providence, 
and Boston Railroad Company, to replace the ferry 
that previously formed the means of communication 
with New London. The scheme had been under con- 
sideration for more than thirty years, but no actual 
steps were taken in the matter till 1882, when the 
State Legislature for Connecticut authorised the Rail- 
road Company to construct the bridge, subject to the 
approval of a committee designated by the Secretary of 
War and the Secretary of Marine; the interest of 
navigation being important at this place. The final 
sanction, however, was not obtained without much 
severe opposition, and it was not till February, 1888, 
that Mr. Alfred P. Boller, the engineer-in-chief, was 
instructed by the railway company to prepare for the 
commencement of the work. The original estimate 
had been for a single-track bridge, but as it has been 
made on very ample lines, and as the prices of materials 
were higher at that tim», it was decided that a double- 
track structure could be completed for the original 
estimate, and the new designs were prepared ac- 
cordingly. The work was then submitted to tender, 
and on April 6, 1888, was intrusted to the Union 
Bridge Company, of New York. 

The Thames River is properly an arm of Lon 
Island Sound, extending some fourteen miles algun 
up to the city of Norwich, at which point empty into 
it the Shetucket and Yantic rivers, draining steep and 
precipitous water-sheds, as does the Thames River 
itself, on either side, to within a short distance of its 
mouth. The Thames is a broad stream, with irregular 
shore lines for about one-third of its length from its 
mouth, whence it rapidly contracts to its head at 
Norwich. Winthrop’s Point juts out into the river 
about three miles from the Sound, contracting the 
stream to a width of about 1500 ft., and affording an 
upper and lower harbour, in either of which the 
deepest draught vessels can anchor. The current is 
purely a tidal one, save when increased at the surface 
during spring freshets, or seasons of heavy rainfall, 
my the tributary streams are running abnormally 
ull, 
The rise and fall of the tide between mean high and 
low-water mark is 3,°; ft., with an extreme of about 6 ft. 
at spring and neap tides. The bottom of the river is 
that characteristic ofa tidal estuary, commencing with 
mud, stiffening through various degrees of consistency 
into clays, clay and fine sand mixed, clay, sand and 
shelly fragments, into pure sand, thence into gravel, 
increasing in coarseness until the boulders of the 
alluvial drift are reached, or ledges of the underly- 





ing rock, hard bottom in consequence being very 
irregular; Fig. 1, on page 434, shows the section of 
the bed. 

Borings and soundings were made on the driven well 
principle of forcing a jet of water down a small pipe 
within a pipe of larger bore, the jet returning upward 
in the annular space between the pipes, carrying with 
it the material penetrated, which may be caught in 
vessels for examination and record. The pipes used 
were of # in. and 2in. bore for the inner and outer 
pipes respectively. This method is a dangerous 
one to draw deductions from, under many circum- 
stances, where fine material may be washed up with no 
suggestion of a coarser one through which the tube 
may be pening, and by the washed-up samples bein 
of an entirely different consistency from the materia 
in place, still in cases of this kind the method serves 
a very useful purpose, since the geological character of 
the crossing can be determined from the surrounding 
country. 

The construction of the foundations involved con- 
siderable difficulties. The west abutment foundation 
and that for Pier I. (the piers in Fig. lare numbered 
from west to east) are simple in their character, re- 
quiring no special comment, and the same remark 
applies to that for Pier V. and the east abutment. The 
soft material was dredged to hard bottom (boulders 
and gravel), solid double-walled square timber curbs 
were sunk surrounding the foundation area, which was 
filled in with concrete, lowered in wedge-shaped 
buckets of a cubic-yard capacity, placed nes levelled 
by means of a diver. The horizontal section of these 
buckets, as hung from the chains, was rectangular, 
the ends, right-angled triangles, pointed down, the 
long leg of the triangle being vertical, and on this was 
hung from above, the door, constituting a whole side 
of the bucket. This form of bucket has long answered 
an admirable purpose, enabling the concrete to be de- 
posited instantaneously, and practically free from wash. 
The submarine concreting was carried up to the level 
of the original river bottom, and surfaced off for the 
reception of the masonry platform. This concrete 
was made of 24 barrels of Portland cement to the yard 
of gravel, instead of two barrels, as provided for in 
open air concreting. 

The great foundation difficulties, attached to Piers 
II., III., and IV., the draw pier, with the rest piers on 
either side. The borings had only reached rock or 
boulders, under Piers II. and [V., and then at depths 
of 130ft., and 100 ft. to 120 ft. respectively, below 
datum (mean low water), with deposits of from 60 ft. 
to 75 ft. overlying the rock. At Pier IIT. the borings 
were carried to gravel and boulders, without reaching 
any suggestion of ledge rock, and the different borings 
taken were of very irregular depth. To reach the 
hard bottom, as the borings disclosed, by any of the 
pneumatic methods (excepting possibly at Pier IV.) 
was out of the question. Human labour could not be 
carried on, under the enormous pressures involved, to 
say nothing of the prodigious cost, if practicable. To 
reach hard bottom through an open caisson either of 
metal or timber, sunk by means of internal dredging 
and weighting, and filling up the voids created with 
concrete deposited through the water was _prohi- 
bitive through the cost, if indeed there were 
not grave —— as to the integrity of the con- 
crete so deposited, and the great difficulty, if 
not impossibility, of dredging to a _ satisfactory 
bottom, particularly at Pier III., where the boulders 
were very irregular. To have stopped short of the 
gravel, boulders, or rock, would involve a foundation 
on clay, which was not considered prudent. The use 
of isolated cylinders was considered and abandoned, 
and if for no other reason than the great unbraced 
depth there would be from low water, to where they 
would be firmly held in the river bottom, some 70 ft. 
to 80 ft. The only remaining method of founding 
which could be considered, re, which was adopted, 
was that of a pile foundation, on which the masonry 
should be sunk in open caissons, which, owing to the 
unprecedented depth of water and material, involved 
novel methods of procedure. The piles must be driven 
from 100 ft. to 130 ft. below water, they must be 
driven true and straight, and cut off horizontally from 
45 ft. to 60 ft. below water. They must be grouped 
in such a mass as to act together, and well collared at 
their upper ends, through the upper stratum of the mud, 
too soft for lateral support. They must be protected 
against the possibility of attack by marine worms. It 
was deemed judicious to adopt 10 tons as the extreme 
loading on the piles, and to drive them with a 4000 lb. 
hammer, with a short fall and rapid blows. The plan 
contemplated the sinking of a massive square-timbered, 
double-wall curb, some 18 ft. to 20 ft. below the bed of 
the river, and surrounding the piled area, the mud 
within the curb being dredged out, and replaced with 
sand filling after the piles were driven. Such a fillin 
thrown in loosely from above, would run in and fil 
every crevice and void among the piles, and embraced 
by the crib. The compacting of the bottom by closely 
driven piles, and the frictional support the piles afford 
to the narrow columns of sand, will, it is believed, 
prevent any substantial subsidence of the sand through 





the stiff mud and clay on which it rests. It was the 
original intention, when this plan was first thought 
out and adopted, to handle the work from a subsidiary 
staging, surrounding the foundation area on three 
sides, and by means of overhead trusses, to control 
the various operations of dredging, sinking the curbs, 
&c. But as that wasa great expense, it was concluded 
upon the revival of the enterprise, to abandon such 
temporary aids and save the cost towards the double 
track structure now desired, and boldly perform the 
work in the open river, with such aids as the permanent 
guard fenders would afford. In settling the curbs, it 
was first thought practicable to weight them down 
into place by dredging the material from within, but 
after testing the question on the curb for the east 
abutment, that method of procedure was abandoned, 
as the mud proved more tenacious, and had greater 
supporting power than the original borings indi- 
cated. 

The dredging was therefore performed as an inde- 
pendent preliminary operation, with a clam-shell 
dredge, and carried down 18 ft. to 23 ft. below the 
river bottom, the material standing on a slope of 
one to one—being below datum (mean low water) 
77 ft. at at Pier II., 68 ft. at Pier III, and 58 ft. 
at Pier IV. 

The curbs are framed from 12 by 12 hemlock timber, 
thoroughly drift-bolted together, and consist of a 
double - walled rectangular framework surrounding 
an open area to contain the piling. These walls are 
8 ft. apart, and form, with a uniting bottom, a ballast 
chamber for sinking. The bottom flares downward 
from the inner to the outer wall, as shown in Figs. 2 
and 3, the voids between the timbers being well packed 
in with gravel and stone chips to solidify the mass and 
gain sinking weight. The outer walls are 23 ft. deep, 
while the inner walls finish off on top, 4 ft. less. The 
curbs are strengthened and stayed by transverse parti- 
tion walls, forming interior cells, in which the piling is 
driven. The curb for Pier III. is 71 ft. square, with 
sixteen interior cells 12 ft. square, while the curbs for 
Piers II. and IV., are 50 ft. by 80 ft. exterior dimen- 
sions, with eight cells 15 ft. square. 

So soon as the curbs were settled in place—and it 
may be mentioned that the maximum error did not 
exceed 12 in.—the pockets were filled with ballast 
sufficiently to hold them against any possible displace- 
ment, and so distributed as to correct irregularities of 
level as much as possible. 

The piles used were Michigan white pine and southern 
yellow pine, from 85 ft. to 95 ft. long, and measuring 
about 9 in. at the point; the pile-driving barge was 
23 ft. by 48 ft., with 70-ft. leaders, and a 4000-Ib. 
hammer run by a double drum Mundy 30 horse-power 
engine, with 10 in. by 16 in. cylinders. The first curb 
ready to receive the piling was that for Pier III. (centre 
This curb was to contain 640 piles, or 40 piles to a 
pier), in which piling was commenced August 27. 
cell (see Fig. 5). Long as the piles were, when driven 
they would be from 30 ft. to 40 ft. below water, which 
involved the use of some kind of follower arrangement. 
After several trials with ordinary socket connections 
between follower and pile, it was found impossible to 
keep from smashing the sockets, and before resorting 
to a more complicated system of following, a trial was 
made with a simple ringed oak follower, 16 in. square, 
with a 2-in. dowel in the end. This method provedso 
successful that it was adopted and carried out through 
the rest of the work.. It was found that by carefully 
steadying the machine, holding the follower firm in 
the leaders and keeping it plumb, the descent 
of the pile was conveniently controlled under the 
short, quick blows of the hammer. The method 
adopted for the above foundation was to plant all the 
piles (excepting in one cell, left for introducing the 
saw), and then drive them to bearing. There was 
just hold enough in the bottom to support the piles 
leaving their heads above, or even with the water. 
The planting and driving of these piles occupied about 
twenty days, barring one cell of forty piles, which had 
to await the cutting off of the piles driven, after which 
this vacant cell was filled and cut. As no sawing was 
ever performed in such deep water (from 47 ft. to 51 ft. 
according to stage of tide), the commencement of that 
operation was awaited with no little anxiety, not only 
as to the operation itself, but also as to maintaining a 
reasonable hooek plane of cut off, under the swells pro- 
duced by tide and wind. The vertical saw shaft of 
3-in, steel: was backed by two 14 in. by 14 in. 
yellow re timbers, well bolted together, to within 
8 ft. of the saw. This back-bearing timber was 
slung in the leaders of the pile-driver and hoisted 
4 and down, according to the stage of the tide. 

e saws were 50 in. in diameter, and 3 in. thick. 
The driving pulley attached to the upper end of the 
shaft was 15 in. in diameter, and was driven direct 
from a 48-in. pulley on the engine shaft through a 
10-in. belt. The shaft was run ata speed of about 
400 revolutions. It was soon found that there would 
be no difficulty cutting off the piles, but it was also 
found that finding the piles to cut, with no visible 

ide to locate them, was quite a different matter. 

he saw would get started into two or more at a time, 
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and the shaft would jam against the upper part of the 
pile. Progress was slow, and at last resort was had 
to divers, two being constantly at work in alternate 
shifts. Their mission was to go down and locate the 
piles in reference to the position of the saw, attach a line 
to each pile that was to be sawed, come up and report 
direction in which to move the machine. After a little 
experience, piles began to come up with a reasonable 
speed, as many as thirty-four being cut off in one day. 

The experience gained in the piling for foundation 
of Pier III. suggested certain modifications of proce- 
dure for Piers If. and IV., the building of their curbs, 
and their placing, being carried on during the piling 
operations at Pier III. Each of these piers were to 
have 368 piles, those for Pier II. being cut off 60 ft. 
below high tide, and those for PierIV.43ft. below. This 
last pier followed the centre pier, and instead of filling all 
the cells before cutting, the piles were planted and driven 
in rows lengthwise with the curb, commencing at one 
side, each row being cut off as soon as driven, before 
another row was started. To each pile was attached 
a line, which was fastened to a guide timber stretching 
from end to end of the curb and resting on the frame- 
work. This timber was shifted as each successive row 
was completed. It was found that by starting the saw 
at one end of the row and following the line as indi- 
cated by the attached cords, the work could be rapidly 
and continuously performed without the aid of divers, 
and none were again employed throughout the re- 
mainder of the piling. The levelling was sighted from 
carefully placed sight boards fastened to the fenders 
outside the curb at either end, having a long slit }in. 
in width. The observer, standing on the fenders, 
could comfortably and with great accuracy keep the 
elevation ring on the saw shaft always in exact line, 
as was proved by the perfect level to which the 
masonry platforms settled for these two piers. The 
sawing off the piles at 60 ft. was as readily performed 
as at 43 ft., but required about one-fifth greater steam 
pressure. The piles for Pier IV. were driven and cut 
off in thirty days, and those for Pier II., the last of 
the deep-water foundations, in about the same time. 

As the foundation piles for each pier were finished, 
the whole interior of the curbs and ballast chambers 
were filled with bank sand in which more or less 
gravel was intermixed. This filling was at first forced 
in through 9-in. tubes reaching nearly to river bottom, 
but these were soon abandoned for the more expedi- 
tious method of shovelling the sand overboard, the 
current being too sluggish to carry it off from where it 
belonged, care being exercised to unload at either end, 
as the tide ebbed or flowed. After the above interior 
filling, the space between the dredged excavation and 
the sides of the curb were likewise filled, partly with 
sand and partly with material dumped from scows 
brought down from the upper river, where the channel 
was being deepened by the.Government. After the 
piers were built, this sand filling was carried 5 ft. to 
10 ft. up the sides of the masonry platforms, covering 
the outer walls of the curbs, and which the current is 
too feeble to scour or displace. 

During the progress of the foundation work the 
caissons were being prepared. These caissons were 
huge boxes in which the masonry is built in the open, 
sinking slowly as the successive courses are laid, until 
the boxes rest upon the prepared piling, the bottoms 
being part of the permanent work, while the sides were 
detached, and floated off after the masonry was safely 
above high water. The caissons used for the east abut- 
ment and Pier V. were on such a moderate and ordi- 
nary scale that they require no special comment. For 
the three deep-water piers, however, they were of un- 
precedented magnitude. For Pier III. they were 50 ft. 
square and 50 ft. deep, while for Piers II. and IV. 
they were 30 ft. by 60 ft. square, and 59 ft. and 45 ft. 
deep respectively. The depths of the platforms, or 
bottoms of the boxes, were regulated by the maximum 
it was deemed desirable to load the piles, viz., 10 tons 
each, and by the practicable height of sides over which 
to hoist the heavy ashlar stones, many of 4 and 5 tons 
weight, which was fixed at 35 ft. Even with this 
height of sides it was found convenient to have a door 
in the upper portion of one of the sides for about one- 
third of its descent, when the door was closed up and 
material passed over the top. It would be a great con- 
venience to build the sides of such deep caissons in two 
stories, erecting the second after the first had been 
sunk to within 5 ft. or more of the top. In fact the 
original intention had been so to do, but was changed at 
the request of the sub-contractor for this portion 
of the work, who admitted afterwards that the 
double-story plan would have given him less trouble 
and anxiety. The above arrangement of loads and 
sides ——_ the depth of the platforms at 234 ft., 
154 ft., and 94 ft. respectively, for Piers II., III., and 
IV. The platforms were composed of 12-in. square 
hemlock timbers, laid in transverse courses, and the 
sides and internal bracing of the caissons were made 
of 8in., 12in., and 12in. by 12 in. timbers; they 
were so carefully put together and caulked that there 
was but little leakage when they were lowered into 
position. 

(To be continued.) 





THE LATE A. D. BRYCE-DOUGLAS. 

By the death of Mr. Archibald Douglas Bryce- 
Douglas, managing director of the Naval Construction 
and Armaments Company, Limited, Barrow, there has 
passed away a marine engineer of great eminence and 
one of the most successful organisers of labour in the 
kingdom. The announcement of the death has been 
received with feelings of deep regret by his wide circle 
of friends, the more so as it was unexpected, almost 
sudden. He was in the full enjoyment of health, being 
of a robust constitution, but caught a cold, which de- 
veloped into peritonitis, and after a week’s illness he 
died at the comparatively early age of fifty, at Seafield 
Tower, Ardrossan, almost within view of the place of 
his birth. 

Like many illustrious Scotchmen of the day, he was 
‘‘a son of the manse,” his father having been the 
Rev. John Bryce, who, until his death in 1858, was 
a? minister of Ardrossan. He was destined 

or the church, receiving a good education, first 
at the Irvine Academy, then at the High School 
of Glasgow, and subsequently at the University ; 
but his natural bent lay in another direction. Re- 
cognising this, the father wisely gave way and allowed 
the son his wish to carve out a path in life according 
to his own ideas. At seventeen he was apprenticed to 
a joiner in Ardrossan, but only spent two years there. 
He entered the millwright and engineering works of 
Randolph Elder and Co., Glasgow, which has since, 
by rapid, yet gradual progress, developed into the 
world-renowned Fairfield establishment. Mr. Bryce- 


«Douglas joined the works just at the time when, 


encouraged by the success of their ae and boiler 
construction, the proprietors added shipbuilding. 
He only remained two or three years at the works 
when he sailed from the Clyde, early in the sixties, 
having been promised a position of supervision over 
important machinery plantin Auckland, New Zealand, 
but the outbreak of the Maori War dimmed his pro- 
spects, and he found an opportunity of working his 
ssage to the Pacific coast. After being a year in the 
se Naval Service, he became a sea-going engi- 
neer with the Pacific Steam Navigation Company, 
and the connection thus formed has only been termi- 
nated by death. By his energy he soon gained for 
himself promotion, and ultimately, shortly after 1865, 
became the assistant-engineer of the company, having 
charge ofa ficet of 40 modern steamers; he continued in 
thac position until 1869. At that time Mr. J. L. K. 
Jamieson retired from the position of superintending 
engineer of the company, becoming a partner of the 
firm of Messrs. John Elder and Co. Mr. Bryce- 
Douglas received the appointment vacated by Mr. 
Jamieson, which he held for six or seven years. 

On returning to this country Mr. Bryce-Douglas set 
up as a consulting engineer in London; but on the 
retirement in 1877 of Dr. Kirk from the engineering 
management at the works of John Elder and Uo., Mr. 
Bryce-Douglas was invited to assume that important 
position, and thus he again found himself at the head 
of an establishment in which he had started as an 
apprentice. His training eminently fitted him for the 
situation. He had occupied every position in the 
engine-room of a steamer, and had superintended 
the design and construction of many engines for his 
company, which were among the most advanced and 
prosperous. They were the first by many years to 
adopt Elder’s compound engine, having commenced as 
early as 1856, when Randolph Elder and Co, built for 
them the paddle steamers Valparaiso and Inca, fol- 
lowed in rapid succession by forty-five other vessels. 
He joined the Fairfield staff at a time when marine 
engineering practice was entering on a new phase, 
and it was while he was at Fairfield that the well- 
known steamers Arizona, Alaska, the Oregon, and 
other vessels for the Cunard fleet were launched, and 
that the revolution in the construction of ocean-going 
steamers, which has not yet seen its close, was com- 
menced. These vessels were engined under the super- 
intendence of Mr. Bryce-Douglas, as well as many 
others for various trades, for the Orient Company and 
North German Lloyd’s and for British and foreign 
navies. In the later years of his association with 
Fairfield he was more a consulting engineer than an 
active manager, Mr. Andrew Laing succeeding him. 

Mr. Bryce-Douglasmade many important develop- 
ments in engineering practice, and one or two of these 
he patented. Amongst the latter was a radial gearing 
for operating valves, which secured a constant lead. 
He was also the patentee of a single eccentric gear. 
These are fitted to the engines of many vessels, the 
radial gear being fitted, if we mistake not, to the 
Aller, Trave, and Saale, of the North German Lloyd. 
He also patented a dry cold-air refrigerator of great 
merit, but his distinguishing faculty was skill in recog- 
nising and adopting improvements—built crankshafts 
of Vickers steel, first used in the Arizona, steel shafts 
and boilers, manganese bronze propeller blades, &c. 

As consulting engineer for the Pacific Company 
he designed and superintended the construction of 
the by or of the Oroya and Orizaba, and as these 
were built in 1886 by the Naval Construction and 
Armaments Company, Limited, which had taken over 


‘all kinds. 





the works of the Barrow Shipbuilding Company, a 
connection was formed, and on the invitation of the 
directors he became managing director. As such he 
succeeded in giving renewed life and activity to the 
industries of Barrow-in-Furness. It is unnecessary to 
enter into details of the work recently done. Some 
references will be found in a recent issue, page 26 «ante. 
It was of the highest class, and included three second- 
class cruisers. In the rapidity with which they were 
constructed Mr. Bryce-Douglas gave evidence of his 
splendid organising power. Throughout his life he 
succeeded with his men. He knew and appreciated 
their rights as well as their obligations, and this pro- 
bably was one of the secrets of his success. 

Amongst the steamers lately constructed at Bar- 
row are three vessels, the Empress of India, Empress 
of Japan, and Empress of China, which are to main- 
tain a high speed service between Vancouver and 
Japan and China in connection with a great scheme 
which Mr. Bryce-Douglas had almost completed. In 
its larger scope it includes a fleet of fast steamers of 
the first class to run between Plymouth and Halifax 
or St. John’s in the Bay of Fundy, a sea passage 600 
miles shorter than that between Liverpool and New 
York, and capable of being covered in less than five 
days. There is also projected as another and essential 
he of the Imperial scheme, a line of steamers between 

ancouver and Australia, and negotiations were being 
carried on for postal and Admiralty subsidies, to which 
the Colonial and Imperial Governments, it is hoped, 
will contribute, to enable the line to hold its own. 
Negotiations had almost been completed, and the 
capital almost wholly secured by Mr. Bryce-Douglas 
for the floating of the Imperial Steam Navigation 
Company. It is to be hoped that his idea will be 
carried out. 

Mr. Bryce-Douglas was a man of sterling indepen- 
dence. Underarough exterior he was possessed of much 
kindliness of heart ; as one who knew him well re- 
marked, he was a born leader of men, and was respected 
by ‘‘ peasant and lord.” He was always an interesting 
companion. In politics he was a Liberal, and was fre- 
quently asked to allow himself to be nominated for Par- 
liament, but declined. The Institution of Naval Archi- 
tects, of which he was a member, although not a very 
active one, nominated him as one of their representatives 
on the recently constituted Consultative Committee of 
Lloyd’s. In addition to being proprietor of Seafield, 
where he died, he was also owner of the Brownhill 
Estate, in Dalry, and of the Burnbrae Estate, in 
Dumbartonshire. It was on inheriting the latter that 
he took the name Douglas. He was married to an 
Ardrossan lady, who died while they were resident on 
the Pacific Coast. She was survived by one of two 
daughters, but about ten years ago she died at 
Ardrossan. Two sisters remain, with many devoted 
friends, to mourn his death. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 3, 1891. 

Tue opening of April presents some rather disap- 
pointing features in the American steel trade. In the 
first place the stimulating factor of active railway 
building is wanting. In the second place the financial 
conditions are not such as to stimulate confidence. In 
the third place the volume of traffic, while it is in- 
creasing, is not expanding at such a rate as to make 
builders think it is safe to enter upon railroad build- 
ing on a large scale. Finally, the demand for iron and 
steel is rather moderate ; for instance the bar mills of 
this State are running single turn instead of double, 
and this is largely true of mills in other States. This 
would argue an accumulation of stocks of forge iron 
even under the restriction of 40,000 tons per week of 
The demand for steel rails has not yet set 
in. Prices are finally reported firm at 30 dols. at 
Pennsylvania mills in large lots. Steel billets are 
28 dols. to 28.50 dols. ; forge iron 14.50 dols. to 15 dols. 
at northern tide water points. The demand for agri- 
cultural implements will be quite heavy this season, 
and all ode of steel for such purposes is being in- 
quired for. Agricultural conditions, so far as reports 

o, are favourable. Several new lines of railway have 

een projected, one of them being the road from 
Deming, New Mexico, to the harbour of Topolobampo 
in Mexico, on the Pacific coast, 1250 miles. The 
Connelsville coke strike will probably be continued 
under the assurances of support by the American 
Federation of Labour, The weekly coke shipments 
have fallen to 30,000 tons. By the time the manufac- 
turers are ready to resume, the workmen will be tired 
out, There is nothing new in the Shenango and 
Mahoming valleys. Canal and lake navigation is 
gradually opening, and in three weeks lake traffic will 
have been generally resumed. Locomotive builders 
and car builders are all busy with orders for railway 
requirements extending up to June 30. 





New ZEALAND Coat.—The output of coal from the mines 
at Westport and Greymouth was for last year: Westport 
160,240 tons, Greymouth 118,400, total 278,640 tons. 
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the valve of an engine in section in Fig. 6, where its motion, and with the greatest simplicity and fewness of 

AN ASSISTANT CYLINDER FOR MARINE attachment to the valve is also shown. oe parts, I decided to adopt a cylinder with a steam-moved 
ENGINES.* | In Figs. 1, 2, 3, and 4 are shown the original forms | valve, as shown in Fig. 1; and during the meeting of this 

j through which it was developed to that shown in Fig. | Institution in the spring of 1889, I showed my designs to 

By Mr. Davip Joy, Member. 6, probably the permanent form. This represents Mr. William Laird and to Mr. Bevis, suggesting their 

By the courtesy of your Council I again have the an assistant cylinder for the valve of a low-pressure taking up the system and trying it. After carefully 
honour of asking your attention for a few minutes to the engine cylinder, 56 in. in diameter, and with a valve stroke | examining the designs, appreciating the advantages in- 
results of some further work I have been engaged in, of 6in. In Fig. 7 is given a pair of the earlier diagrams tended to be gained, they readily acceded, and ordered 
still in the direction of my former course of work—‘‘The taken from cylinder No. 3, and in 8 and9 are theanalyses one cylinder, which was to be fitted on the engine of one 
Valve Gearing of Steam Engines.” | of those diagrams, ’ Z of the torpedo gunboats they were then building. At the 
For several years I have been directing myattention to! In Fig. 10 are diagrams from the same cylinder, No. 3, same time I submitted, and we discussed the design of 
the possibility of driving the valves of large and fast after alterations, and Fig. 11 are from cylinder No, 4. the cylinder, where the piston acted as its own valve. 
running engines, by the direct pressure of steam or Figs. 12 and 13 are analyses of diagrams Fig. 10. Figs. But it was considered best to adopt the form which gave 
water, exerted in a cylinder, and so clearing away all the A, B, and C (Fig. 14) are from the first type of cylinder | more facility for adjustment in all directions, notwith- 
complicated and cumbersome machinery, to which the | shown in Fig. 1, and where a valve was used, moved by standing its greater complication. The machine was 
valve gear of the modern marine engine has grown. Inthe steam. Figs. D, E, and F (Fig. 15) are from the | made and delivered at Chatham in July of that year for 
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attachment on the engines of H.M.S. Skipjack, and a 
second was ordered for the second set of engines on the 
same ship. 

And now it will be convenient, in the continuation of 
the paper, to go on in the plural, as, though hitherto I 
had been quite alone, from this time I was greatly assisted 


following out the course of investigation to which this | second type of cylinder, where the piston became its | 
aim has led me, I have tried a number of experiments, | own valve, as in Fig. 3. have given these diagrams | 
and in the course of them have been induced by circum- | letters only and not figures, as they are only introduced | 
stances to take first only one step in advance of the ordi- | to show the progress towards the present results. 

nary valve gear, by relieving such gear of a Ee of its | From an inspection of these earlier forms of the 
work, and so lengthening its life; this step, however, I | machine, it will be very evident how, as usual in the 











believe to be an advance towards the substitution of the 
direct action of steam, for the movement of the valve, 
and not by any means an ultimatum. 

The machine I am going to describe to-night, and I | 
hope to prove a move in advance in the right direction, | 
I propose to call a ‘Steam Assistant Cylinder,” as it is 
applied to the valve spindles of large and fast-running | 
engines, to relieve the strains thrown upon the valve 
gear of such engines, from the great weight of the valves 
now required, and the great speed at which it is neces- 
sary to drive them. 

The machine is represented in its position in relation to | 





* Paper read before the Institution of Naval Archi- | 
tects. 


introduction of any new piece of mechanism, the most 
complicated and elaborate form came first. And, by 
experience, gradually the complications are dropped off 


one after another, resulting m the simplest form, as | 


shown in Fig. 6. 

As I have named already, it was while trying over 
various designs for working the valve direct by steam, 
that the idea occurred to me that a step in that direction 
might easily and without much cost be taken by accept- 
ing the engine and its valve gear as it stood, and, aban- 
doning the ordinary balance cylinder, to supply its place 
by alive steam cylinder capableof exerting a oueuniekis 
driving power, in unison with the existing valve gear. 
So, after a great deal of scheming to get such acylinder, 


with all the requirements for an adjustable and definite | 





in bringing the machine to its present state of efficiency 
by the very practical and willing co-operation and inde- 
pendent criticism of Mr. Ratsey Bevis. I ought not here 
to omit a word on the further help rendered by Mr. 
Bevis’s assistant, Mr. Gibson, and of my son’s enthusiastic 
efforts in filling my place when I was not able to be pre- 
sent at the trials. Almost immediately after Messrs. 
Laird ordered two more assistant cylinders for the engines 
of another torpedo gunboat. 

Early in August we got trials of the cylinders on the 
Skipjack, when, up to 150 revolutions at dock trials, the 
result appeared to be quite satisfactory. I saya . 
because, owing to the nature of the machine, with all the 
parts internal, and all valves shut up in their chests, it 
was very difficult to follow adequately their movements, 
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By moving the piston on the model and following the 
effect that must occur on its passage over the ports, it 
was evident that the piston must get knocked about from 
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or to know what what was really going on. Both these | and 9, where the diagram 8 shows the lifting stroke, and 
ships, however, successfully ran their trial trips. 9 the falling stroke. 

aon leaving these cases, as it is not my object todrag| Although these diagrams showed up much better than | w f t 
you with us through all the difficulties of the introduction | the former ones, there were eccentricities in the behaviour | side to side by the recurrent action of the steam and the 
of a new machine, I come to Messrs. Laird’s further order | of both the steam and exhaust lines which we had not | exhaust, and that considerable and very erratic leakages 
for four machines for the engines of two almost similar | yet accounted for; so, to analyse these at our leisure, I| must take place, as well as a very large and permanent 

















Diagram from Assistant Cylinder Fig.3. Model 3. 

Piston its own Valve, All parts loose Fig.¥4. with Valve moved y aem th 
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leakage past the slide for adjusting the cut-off of steam 


ships. The first of these cylinders were to be similar to Diagram from Assistant Cylinder Fig. 3. leakage past the slide fo 
or top an m stroke. 


those already employed, but they were to be fitted with 






indicator bosses, both top and bottom of the cylinders,| Piston its own Valve, with final Adjustments on Therefore it was decided to block the adjusting slide on 
and other improvements, part of the adjusting levers also ray : one cylinder, that leakage would be entirely checked in 
being done away with. On the trial of the first set (see Forpedo Gun-boat Almirante Lynch that direction. This was done, with the result that the 
Fig. 1) on the engines on the Almirante Lynch, we had ch indicator cards, Fig. 10, came off at 250 revolutions. 
rigged up a sort of ‘‘stethoscope ” to apply to the valve Sept. 15™ 1890 And these are analysed in, Figs. 12 and 13. Here the 
chest at one end, and to the ear at the other, so by that ; lifting power for “assisting” the movement of the valve 
means to detect what the valve was doing, as we could not Fig. 70. is represented by 11,816 lb., and to be in operation during 
see it. Though this instrument might have done very well 5 130 -70 of the stroke. The * cushioning ” of its momentum at 
in a quiet room, as it gave the ticking of a watch very team the top is 2828 1b., the “‘ assisting ” power down is 8008 Ib., 
distinctly, the roar of a couple of sets of 2000 horse- Bottom Revs. 250 Ai and is in operation during .63 of the stroke, and the 
power engines was too much for it. Mr. Bevis then ; sh {Top ‘cushioning ” or resistance at the bottom is 5048 lb. 


These appeared to me to be such satisfactory results that 








applied a small brass rod to the top of one of the valves, 
carrying this rod through the top of the valve chest lid, 
but we did not learn much from this. I am much sur- 
prised that at this juncture it did not occur to any of us 
to lead the exhaust out into the open—we might then 
have had a very good record of the action of the valve as 
one judges of the valve setting of a locomotive by the 
“beat ” of the engine. mi 

Meanwhile indicater cards were being taken diligently 
and continually up to speeds of about 250 revolutions, 
when the indicator got into a dance that stopped all 
record. From this time, however, we began seriously to 
approach the solution of the question, though the result- 
ing cards proved at first an utter enigma, and from our 
not being able to read them, were very disappointing. 
See Figs. A, B, and C. It was now decided to replace 
two of the cylinders on the Almirante Lynch by two of 
the other type, as given in Fig. 3. And again the 
experiments on these cylinders were renewed. The indi- 
cator cards now showed a vast improvement, though still 
very perplexing, with their loops and twists (see Fig. 7), 
and nothing to show which was the steam and which the 
exhaust line, as they had nothing in common with ordi- 
nary steam-engine indicator cards. Yet unknown to us 
there was more work being done in the right direction 
than we were aware of. See analysis of Fig. 7 and those 
marked Figs. 8 and 9. 

The next step towards light came of Mr. Bevis having 
a set of diagrams taken at slow speeds, and only one line 
of the course of the piston taken at once, so that the 
steam line only for the upstroke was taken on one card, 
and the exhaust line of the same stroke on another card, 
and so also of the downstroke, four cards giving one 
revolution. On these results we had a consultation, Mr. 
Bevis proposing a new reading of the cards. This ended 
in my taking home with me these diagrams, and having 
constructed an analysis of them as shown at Figs, 8 
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cylinder we were em 
given, and all scaled o 





Diagram from Assistant Cylinder Fig.4. 
on"Rosales” & “Espora” 


had a cardboard model made, of the full size of the 
ying, with all the movements 
And again we had a consulta- 





I have endeavoured to repeat them since, 

There still remained, however, the leakages round the 

x, to be dealt with, arising from its being out of 
alance, and so being forced from side to side in its 
agen over the ports, so allowing steam to pass round it. 

‘o meet_this difficulty, the next cylinders ordered by 
Messrs. Laird for the torpedo gunboats Rosales and 
Espora, for the Argentine Government, were built on the 
plan shown at Fig. 4. Here the piston was in en- 
tire balance, receiving steam all round, and exhausting 
all round. This plan also gave room for vast port area in 
both ways. The results given by these cylinders were 
very good, and the indicator cards are shown at Fig. 11. 
In the construction of this form of cylinder, steam tight- 
ness depends on the excellence of the work done by the 
tool—and this is all turning, and no reliance is placed on 
the workman’s fitting, except in the one point of fitting 
the lid accurately into the cylinder, but as the steam 

rts are produced, by one centring and turning on the 
Fathe, and the exhaust by another. e piston, of course, 
depending on only one centring, the possibility of a misfit 
between the cylinder and the lid might allow leakage at 
the ports. So the final form has been arranged to meet 
this possibility. Here the cylinder with all the ports is 
the result of one boring, and the piston of one turning, 
both lots of ports hold the piston in balance, and bot 
are ample in area, and have ample cover. (See Fig. 6.) 

And now, lastly, I must give you a very short descrip- 
tion of the machine itself, and its raison-d’étre, as well as 
its operations. 

The machine is made to take the —~ of the ordinary 
balance cylinder. But it does much more, as has been 
seen ; it should take most of the strain of moving the 
valve away from the ordinary valve gear, so saving wear 
and tear, and the trouble often given by eccentrics, And 
doing this it is equally applicable to horizontal engines. 
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The engine is simplicity itself, consisting only of a 
cylinder and a Dayan the latter locked on to the end of 
the valve spindle; so there are no loose parts to shake 
away, no special arrangements to make, which may alter 
or vary by looseness. But the piston itself performs all 
the functions of distributing the steam, and releasing the 
exhaust—but that being so the remark may be made, then 
you can get no more steam than you have ‘‘lead ;” of 
course that isso. But, firstly, we want a good deal of 
lead for efficient ‘‘ cushioning ;” and to provide steam for 
each driving stroke, sufficient clearances are allowed at 
each end of the cylinder and in the piston, to allow of 
what, to use a gunnery term, I may call a “‘ charge” of 
steam, sufficient by its expansion to give out all power, 
—— as shown in the diagrams Nos. 10 and 11. 

Then for the manipulation of the machine ; on starting 
the main engines, it is only necessary to turn on a 
‘‘ whiff ” of steam to slightly fill the cylinder (so that it 
becomes inoperative but not obstructive), till the main 
engines have fairly moved; more steam is admitted as 
the speed increases, till by the quiet of the valve motion, 
it is clear that the assistant cylinder has settled to work. 

The system has now been taken up by other firms, 
both in this country and on the Continent, and promises, 
I hope, general adoption, on the class of engines for 
which it was designed. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s market was 
characterised by a quiet tone, and buyers were disinclined 
to operate unless at easier prices. The prospect of a few 
more furnaces being put in blast, with the easier prices 
ruling for coal, seems to have caused holders to press their 
warrants on the market, with the result of lowering quo- 
tations and giving ‘‘bears” an opportunity of beating 
down prices. Some very free selling was done by the 
“bears” during the forenoon, one operator getting rid of 
about 10,000 tons. The shortness of the supply of war- 
rants led to a steadying of prices, otherwise there would 
have been no recovery. Opening at 42s. 54d., the price of 
Scotch iron touched 42s. (id., subsequently declined to 
42s. 44d., and then rallied again to 42s. 6d. per ton cash. 
The market was very quiet all the afternoon, but the tone 
was firm towards the close. Warrants were again scarce, 
and lenders could get their iron carried at level rates. 
Scotch iron opened at 42s. 8d. per ton cash, but improved 
to 42s, Gd. buyers, The closing settlement prices were— 
Scotch iron, 42s. 6d. per ton; Cleveland, 37s. 104d ; hema- 
tite iron, 46s. 10}d. per ton. There was a better feeling 
in the market on Friday, and the prices of warrant iron 
were firmer, but there was an absence of animation 
in the market, while at the finish the tone again 
became dull. Although Scotch iron closed 4d. per 
ton under Thursday’s close, the average price obtained on 
the day’s business was lid. above that of the previous 
day. The settlement prices at the close were—Scotch 
iron, 42s. Gd. per ton; Cleveland, 38s, ; hematite iron, 
47s. per ton. The apathy of the dealers was continued on 
Monday, and there was but little evidence of a desire to 
operate in the market, which was very flat all forenoon. 
A large amount of business took place in Scotch iron at 
prices ranging between 42s, 44d. and 42s, 24d. per ton 
cash. A considerable ——. of the iron sold was 
supposed to be on account of holders. One or two of 
the leading ‘‘ bears” bought in rather freely. At one 
period in the afternoon Scotch warrants were flat, but just 
at the last a little firmness was imparted to prices through 
the purchase of a few thousand tons by a prominent 
broker. At the close the settlement prices were—Scotch 
iron, 42s. 3d. per ton; Cleveland, 37s. 74d. ; hematite 
iron, 46s. 74d. per ton. The market was comparatively dull 
all forénoon yesterday, with, if anything, a steadier ten- 
dency all round. The leading feature was the free selling 
of a powerful ‘‘bear” operator. His sales were readily 
taken by the other “‘shorts.” Scotch iron opened at 
42s. 4d., rose to 42s. 44d., and by-and-by declined to 
42s. 3d. per ton, but rallied before the close to 42s. 4d. 
Cleveland and hematite iron were both very steady, and 
the former improved in price to the extent of 14d. per ton. 
Some covering up for an outside ‘‘bear” firmed up the 
price of Scotch and hematite warrants in the afternoon, 
yut when the order was completed prices dropped back 
gain a little from the best. It was reported that hema- 
tite warrants were rather scarce. Scotch iron touched 
42s. 6d. per ton, and hematite iron 47s. _ being 
advances of 14d. and 5d. per ton, respectively; subse- 
quently 42s. 5d. was accepted for Scotch warrants. At the 
close the settlement prices were—Scotch iron, 42s. 44d. 
r ton; Cleveland, 37s. 9d. ; hematite iron, 47s. per ton. 
‘he unfavourable character of the Board of Trade returns 
published this morning exerted an untoward influence 
on the pig-iron market at the opening this forenoon, but 
on warrants being found to be short the prices hardened 
up again towards the close. Ver’ large quantities of 
Scotch iron, sold three months ago at 47s. per ton, fell due 
to-day, and that no doubt led to the scarceness of prompt 
iron at the forenoon market. With the exception of the 
opening and closing there was very little business done. 
Scotch iron fluctuated in price between 42s, 4d. and 
42s, 6d. per ton, and hematite and Cleveland iron were 
steady. Scotch warrants were bid up in the afternoon to 
42s. 8d. per ton cash by those who found themselves on 
the short side. When the buying ceased the price dropped 
back as quickly as it rose. here were some purchases 
made on the report that the shipments from Middles- 
brough to-day were unusually large. Scotch iron 
touched 423, 8d., and receded to 42s. 54d. per ton 
cash, and hematite iron improved to 47s. 1d. per ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 4291 tons, as compared with 12,275 tons in 
the corresponding week of last year. They included 190 





tons for India, 160 tons for Australia, 140 tons for France, 
550 tons for Italy, 100 tons for Germany, 495 tons for 
Holland, 155 tons for Belgium, smaller quantities for 
other countries, and 1781 tons coastwise. There are now 
41 blast furnaces in actual operation. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 524,059 tons, against 528,529 
tons yesterday week, thus showing for the week a decrease 
amounting to 4470 tons. 


Spanish Iron Ore Imports at Clyde.—The imports of 
iron ore at the Glasgow and Greenock districts during the 
month of March, although slightly mg 080 than for any of 
the five months preceding, show a heavy falling off as 
contrasted with those of the same month in previous 
years. The total landings were 18,420 tons, a decrease of 
31,053 tons as contrasted with those for the same month 
of last year. On the quarter the decrease is 85,159 tons. 
For the six months past, during which only a few fur- 
naces have been in blast, the strike having begun in 
October, the import has aggregated only 81,008 tons, as 
against 245,558 tons for the same two quarters a year ago, 
a decrease of 164,550 tons, or nearly 70 per cent. he 


returns, specially compiled, for the month and quarter 
ending March 31 are : 
Month. Quarter. 
Vessels. Tons. Vessels. Tons. 
a9)... oo 14 =18,420 =. 28 52,930 
1890... .. 34 49,473 81 118,089 
5689 ... on 34 = 45,387 71S 102,631 
1888... .. 27 37,870 84 113,076 
MOGs ss Bs 35 «645,590 97 124,601 
1886 18 23,978 69 87,196 


The Local Coal Trade.—The coal trade is much de- 
pressed at the moment. Sellers are looking forward to 
the opening of the Baltic season as a means of improving 
business, But in the mean time prices have been receding. 
The f.o.b. price of main coal to-day is 3d. to 6d. cheaper 
than that of last week, and it was difticult to dispose of 
supplies to-day at the reduced rates, The prices at Glas- 
gow Harbour are as follows: 

F.o.b. per Ton. 

sd. 8. °a. 

Splint... ave eae eee 9 Oto 9 8 
ain coal ae sm ane 7 2 ,, 2 0 
Steam ... a aos i 20 6, 1 8 
Ell ee aes 0 0:.,; 6 


Ayrshire coals, f.o.b. at Ayrshire ports. 8s. to 8s. 3d. 


Glasgow Central Railway.—This forenoon Mr. J. B. 
Fleming, of Kelvinside, laid the first brick of the tunnel 
which is to carry the Central Railway beneath the Botanic 
Gardens, The tunnel extends a distance of 224 yards. A 
few days ago the contractor for this portion of the line, 
Mr. Boyle, succeeded in driving a 10-ft. heading the 
whole way through. The work of building the brick arch 
will now a proceeded with. 


Edinburgh Waverley Station.—On Monday, Mr. Crouch, 
Glasgow, for the North British Railway Company, and 
Mr. Cunningham, Edinburgh, for the Caledonian Rail- 
way Company, had an interview with the Lord Provost’s 
Committee of the Town Council of Edinburgh in reference 
to the proposed extension of the North British Railway 
in East Princes-street Gardens. A number of questions 
were answered by both engineers, and Mr. Cunningham 
promised to make out a report for the committee. 


The Institution of Civil Engineers.—The sixth general 
meeting of the Glasgow Association of students of the 
Institution of Civil Engineers was held on Monday even- 
ing in the Institution Rooms, Bath-street, Mr. C. P. 
Hogg, M. Inst. C.E., president, in the chair. <A lecture 
on ‘‘Some New a iga Instruments” was delivered by 
Professor Barr, D.Sc., M. Inst. C.E. The lecturer de- 
scribed the theory and construction of the telemeters used 
in military engineering, such as those of Watkin, Weldon, 
and Lobbez, and also a very ingenious instrument for 
range-finding, which he, in conjunction with Professor 
Stroud, of the Yorkshire College, Leeds, had recently 
patented. The adaptability and use of telemeters in civil 
engineering was pointed out; and a very simple form of 
tacheometer, also invented by Professor Barr, which 
could be fitted to an ordinary level or theodolite, created 
much interest. The lecture, which was well illustrated 
with lantern views, and an interesting collection of man 
of the instruments referred to, was brought to a close wit 
hearty votes of thanks to Professor Barr and the chair- 
man, 

Completion of the River Cart Improvements.—In conse- 

uence of the widening and deepening improvements of 
the River Cart at —, having been completed, the 
trustees have decided on having a formal opening of the 
river for passenger and other traffic on the 20th inst. It 
is stated that several of the Paisley firms whose foreign 
imports have hitherto come via Grangemouth and other 
ports, have arranged for vessels with their cargoes to 
come to Paisley direct. The depth of the Cart at spring 
tides is 18 ft., and at neap tides it is 15 ft., so that vessels of 
500 tons, with cargoes of 800 tons, will have a good 
draught of water. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Building of an Armour-Clad at Hull.—Of the 
larger vessels building under the current naval defence 
scheme, arrangements have been virtually concluded for 
the launch of the most advanced, viz., Her Majesty’s ship 
Endymion, of 7350 tons displacement and 12,000 indi- 
cated horse-power, to take place at the yard of Earle’s 
Shipbuilding and Engineering Company, Limited, Hull, 
on the 22nd of July next, when it is expected that the 
Marchioness of Salisbury will perform the launching 





ceremony. This vessel is a twin-screw armour-clad 
cruiser, 360 ft. long between perpendiculars, with a beam 
of 60 ft., and her keel was laid in November, 1889. She 
is a sister ship to the Royal Arthur, which was launched 
by Her Majesty the Queen from Portsmouth Dockyard 
recently. 


The Miners and Eight Hours.—At a mass meeting of 
miners, held at Chesterfield to-day, it was unanimously 
resolved after hearing reports of delegates to the Paris 
Conference: ‘‘That this meeting of miners hereby re- 
solves to support our leaders in gaining for us by Act of 
Parliament an eight hours’ day from bank to bank, and 
we pledge ourselves and call upon all other workers in 
the division not to support any candidate for this divi- 
sion who refuses to support such a measure.” 


Shot Firing in Mines.—At a council meeting of the 
Derbyshire Miners’ Association held to-day an important 
discussion took place as to the proposed 12th rule in the 
New Mines Act, and a resolution was passed stating the 
opinion of the executive that in operation it would prac- 
tically prohibit shot-firing in mines, and adding that in 
their view the law as it stood at present was quite sufli- 
cient in that respect. 


The Suggested Coal Trust.—It is acknowledged that a 
private effort has been made to form a coal trust on a 
large scale to associate and control the output from York- 
shire, Derbyshire, Lancashire, and Staffordshire, but the 
idea is here generally treated with ridicule as altogether 
unworkable. The coal trade is not nearly so brisk as it 
was, and the falling off in the demand by iron and steel 
masters is daily growing more marked. 


Sheffield Trade with the United States.—The returns 
from the American Consulate at Sheffield show that the 
steel and cutlery trade with the United States is diminish- 
ing rapidly. In cutlery the falling off is most marked. 
The exports during the first three months of the present 
year were 22,974/. against 50,115/. in the corresponding 
period of 1890, The average value of the exports of.cutlery 
to the States for the past ten years has been about 217,300/. 
A record of four quarters such as that which has just 
passed would bring the total for the present year to 
91,8987. which, roughly speaking, would mean a decrease 
of 125,0007. on the year, At the present time there does 
not seem much probability of any successful competition 
— American rivals, with the exception of the razor 
trade. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England iron and allied trades 
was held in the Royal Exchange, Middlesbrough. Had 
there not been placards displayed announcing that it was 
a quarterly meeting, most people would not have been 
aware of the fact. ‘There were no exhibits, the attendance 
was ‘ie’ thin, and only a small amount of business was 
done. Buyers were very chary about entering into con- 
tracts, and would not purchase more iron than was abso- 
lutely necessary to meet immediate requirements, be- 
lieving that quotations will further recede. One or two 
parcels of No. 3 Cleveland pig changed hands at 38s. 6d., 
and a small business was recorded at as high a figure 
as 39s., but these prices were for special brands. The 
uotation for prompt f.o.b. delivery of No. 3 g.m.b. 
leveland pig iron was 38s., and there were producers 
willing to accept 38s, 3d. There was very little doing in 
Middlesbrough warrants. They were quoted 37s. 9d. 
cash buyers. The lower qualities of iron were not in 
such good request as they have been of late. Grey forge 
could be bought at 37s., although some sellers asked 
rather more. The hematite pig-iron trade was quiet. 
For Nos. 1, 2, and 3 east coast brands of makers’ iron 
51s. was the figure, but there were some sellers who would 
not do business under 52s. There was very little indeed 
doing in the finished iron trade. Quotations were the 
same as when we last reported, viz., common bars, 
51. 12s. 6d.; ship-plates, 5/. 12s, 6d.; and ship angles, 
51. 10s.—all less the usual discount. Steel was in very 
oor request. Heavy rails were 4l. 12s. 6d. at works. 
teel ship-plates were quoted 6/. 2s. 6d., and ship angles 
5l. 17s. 6d—both less 2} per cent. To-day there was very 
little doing on Change. For prompt No. 3 the quotation 
rhe 38s., and Middlesbrough warrants were 37s. 9d. cash 
uyers. 


The Make and Disposal of Pig Iron in Cleveland.—The 
returns of the make and disposal of pig iron in the Cleve- 
land ironmasters’ district during the month of March 
show that at the end of the month 94 furnaces were blow- 
ing, as compared with 105 at the end of February last. 
The number of furnaces on Cleveland pig iron at the end 
of the month was 55, and the number on hematite 39. 
The make of Cleveland pig iron in the port of Middles- 
brough for March amounted to 108,127 tons, against 
100,266 in February, an increase of 7861 tons. The make 
of Cleveland pig outside the port was 16,416 tons, as com- 
pared with 17,829 tons in the previous month, a decrease 
of 1413 tons. The make of the whole district was 
124,548 tons, against 118,095 tons in February, an 
increase of 6448 tons. The make of other kinds of 
pig (including hematite, basic, and spiegel) amounted 
to 102,001 tons as compared with 93,087 tons in the 
month preceding, an increase of 8914 tons. The total 
make of all kinds was 226,544 tons against 211,182 tons 
in February, an increase of 15,362 tons. Makers’ stocks 
of Cleveland pig iron in the port of Middlesbrough at 
the end of March amounted to 149,896 tons, as compared 
with 141,476 tons on February 28, an increase of 8420 tons. 
Outside the port the amount held was 12,974 tons as 
against 14,495 at the end of February, a decrease 
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of 1521 tons. The total for the whole district was 
162,870 tons as compared with 155,971 at the end 
of February, an increase of 6899 tons. In_ the 
makers’ stores 3255 tons were held at the end of the 
month against 4774 tons at the previous month’s end, a 
decrease of 1519 tons. In the public stores the stocks of 

ig iron amounted to 1167 tons, as against 2167 tons for 
Febreary 28, a decrease of 1000 tons, Connal’s 122,694 
tons, as compared with 124,429 tons the previous month’s 
end, adecrease of 1735 tons. The total stocks held under 
all heads on March 31 thus amounted to 289,986 tons, as 
compared with 287,341 tons on February 28, an increase 
of 2645 tons. 


Cleveland Blast Furnacemen’s Wages.—To-day a very 
largely attended meeting of the Cleveland ironmasters 
was held at Middlesbrough, when a deputation of the 
men’s representatives from all the works was in attend- 
ance. The deputation renewed the application for con- 
cessions as put before the employers on the 3lst of March, 
but the ironmasters said they were quite unable to con- 
cede what was asked. The old sliding scale was ulti- 
mately renewed for a period of eighteen months, viz., 
from the end of March, 1891, to the end of September, 
1892. Under the scale, according to the ascertainment 
issued to-day, there will be a reduction of only 44 per 
cent. as against the claim of 12} per cent. which the em- 
ployers preferred in the absence of the scale. The 
altered rates will take effect from Saturday last, the 4th 
of April. The scale has been agreed upon subject to some 
local questions dealt with by the joint committee, which 
questions are to be filled by Monday, the 13th inst., and 
to be consistent with what has transpired between the 
two associations. 


Cleveland Miners’ Wages—¥ollowing in the footsteps of 
the Cleveland ironmasters the Cleveland mineowners are 
now seeking a substantial reduction in the wages of their 
employés. They have intimated to the men that they 
consider the present state of the iron trade warrants a 
reduction of 124 per cent. in miners’ wages, The men’s 
delegates are to meet the mineowners at Middlesbrough 
on Saturday to consider the question. 





MISCELLANEA. 

Ir is stated that the buildings remaining on the Champ 
de Mars, in Paris, are to be utilised next year for a Colo- 
nial Exhibition. 

The Pennsylvania Railway Company has contracted 
with the Pennsylvania mills for a supply of steel rails at 
30 dols. per ton. This is regarded as fixing the price in 
the United States of standard rails for the season. 


At the April meeting of the Birmingham and District 
Foremen’s and Draughtsmen’s Association a paper was 
read by Mr. A. Driver, chief engineer of the Birming- 
ham Small Arms Company, on *‘ The Boulengé Chrono- 
graph, as used for Measuring the Velocity of Projectiles.” 


The annual dinner of the Institution of Civil Engineers 
was held last Wednesday evening in the Merchant Taylor’s 
Hall, Threadneedle-street, by kind permission of the 
master and wardens. Sir John Coode, K.C.M.G., Pre- 
sident, occupied the chair. 


The gross receipts of the twenty-three principal railways 
of the 
(Good Friday week), amounted, on 16,245} miles, to 
1,353,265/., and for thecorresponding period of 1890, on 
16,1594 miles, to 1,254,675/., an increase of 853 miles, or 
0.5 per cent., and an increase of 98,590/., or 7.8 per cent. 


From returns collected by Ryland’s Iron Trade Circular 
it appears that on March 31 there were 783 furnaces in 
existence in the United Kingdom, or five less than on 
December 31 last. The number of furnaces in blast was 
361, or 15 more than on December 31. This increase is 
apparently due to the close of the Scotch railway strike, 
as 33 furnaces have been blown in in that country during 
the past quarter. 


Messrs. Gritten and Parmley, of 8, High-street, Nottin 
Hill, W., have brought out a system of covers for interna 
electric wires made of fireproof plaster instead of wood, 
as is usual. The plaster contains an admixture of silicate 
cotton, which increases both its fire-resisting and its insu- 
lating properties. These casings can, of course, be moulded 
to any pattern and are accordingly specially adapted for 
ornamental work. 


The congress of inventors and manufacturers of 
patented inventions, to celebrate the beginning of the 
second century of the American patent system, was 
opened at Washington on the 8th inst. President Harri- 
son and the members of the Cabinet were among those 
present. In an opening address, President Harrison de- 
clared that it po not be doubted by any one that the 
securing of property in inventions was essential, and 
materially aided the advance of the country in arts and 
sciences, as nothing stimulated effort more than security 
in the result of the effort. 


The London County Council, as successors of the 
Metropolitan Board of Works, have authority, under the 
Metropolis Management Act of 1855, to introduce Bills 
for various purposes ; but it is said to be doubtful whether 
such Bills can be introduced unless they also include a 
power to make some ‘‘ work for the improvement of the 
metropolis.” Accordingly a Bill has been introduced by 
the chairman, Sir John Labbe, to remove this doubt, 
and to enable the Council to introduce Bills dealing with 
the regulation of the existing supply of water or the pur- 
chase of existing works. 


The Board of Trade returns for March and the three 
months ended March 31 have just been issued, and while 
they show a decrease on both imports and foreign and 
colonial exports, the British export account is more satis- 


nited Kingdom, for the week ending March 29 | P 





factory than either of the two preceding months of the 
year, and the increase now shown goes a long way towards 
wiping out the deficiencies of January and February. 
The total value of goods imported during the month 
amounted to 35,253,059/., against 36,140,334/. in 1890 and 
36,265,387/. in 1889, being 2.5 per cent. less than in 1890 
and 2.8 per cent. less than in 1889, and during the three 
months to 102,269,695/., against 105,291,6167. in 1890 and 
106,626,0017. in 1889, a decrease of 2.9 per cent. and 4.1 
per cent. respectively. 


Messrs. R. Bolton and Co., of 110, Leadenhall-street, 
E.C., have recently made some experiments on the com- 
parative efficiency of asbestos lagging for pipes and the cork 
lagging which they have introduced into this country. 
This material is made from the waste cork from the 
Spanish cork factories by compressing it into sheets and 
slabs. The experiments were made by connecting three 
vertical tubes each 5 in. in diameter and closed at top 
and bottom with a supply of steam. One pipe was un- 
covered, another was covered with asbestos lagging, and 
the third with the cork lagging. Messrs. Bolton inform 


us that the amount of steam condensed in 10 minutes was | N 


114 oz. of water in the uncovered tube; 60z. in the 
asbestos-coated tube ; and 34 oz. in the cork-lagged tube. 
The material can be obtained in sheets of from 3 in. to 
# in. thick, and in widths of from 29 in. to 10 in. 


The manufacture of smokeless powder on a large scale 
is to be commenced in the United States. Mr. Tracy, 
the secretary to the Navy, has signed a contract with the 
Dupont Powder.Company at Wilmington, by which that 
firm will be enabled to establish works for the making of 
a and smokeless powder for naval uses. The 
xovernment institute at Newport has been found to be 
insufficient, the torpedo station there being incapable of 
accommodating both the educational and manufacturing 
institutes. The new contract is important from the fact 
that it provides for the first gun-cotton plant established 
in the United States. The firm has not indicated to the 
department its process of making smokeless powder, but 
its agents have been —— the tests made abroad, 
and are prepared to carry out the wishes of the Govern- 
ment. The ordnance experts of the Government also have 
been investigating the results arrived at in Europe, and 
they have decided that the time has come to introduce 
smokeless powder in the Navy. 


The Verein-Deutscher Eisenbahn-Verwaltungen of 
Berlin offers nine prizes of the aggregate value of 1500/. 
for inventions relating to railways, the latest date for 
sending in being July 15. The general subjects are the 
construction and mechanical arrangement of railways, 
rolling stock and its maintenance, and the adminis- 
tration and working of railways, and railway statistics. 
No hard and fast rules are laid down as to treatment, but 
it is suggested that competitors should confine themselves 
to the following items: Design and construction of a loco- 
‘motive boiler, which, without increasing its weight, 
affords safety against explosions, reducing at the same 
time working expenses; improvements in the construc- 
tion of locomotives, especially the valve motion, whereby 
a better utilisation of the steam may be obtained; a 
simpler mode of calculating the hire of trucks ; the con- 
struction of a durable and practical coupling for steam 
ipes or continuous brakes, without the employment of 
india-rubber ; and the construction of a practical and 
cheap switch brake. 


Mr. Ross E. Browne has recently made some remark- 
able tests of Pelton water-wheels at the University of 
California. A wheel 15 in. in diameter and 1.5in. wide, 
working under a 50 ft. head, the nozzle being /s in. in 
diameter, showed an efficiency of 82.6 per cent. When 
the nozzle was $ in. in diameter, the efficiency was 82.5 
per cent. On reducing the head to 8 ft. the efficienc 
was still 73 per cent. To obtain a high efficiency wit 
these wheels Mr. Browne states that: 1. The bucket 
surface at entrance should be approximately parallel to 
the relative course of the jet, and the bucket should be 
curved in such a manner as to avoid sharp angular deflec- 
tion of the stream. 2. The number of buckets should be 
small and the path of the jet in the bucket short, to 
keep down the frictional resistance. 3. The discharge 
end of the bucket should be nearly tangential to the 
wheel periphery, as is compatible with the clearance of 
—— The speed of the buckets should be half that of 
the jet. 


In accordance with the decision arrived at before the 


Easter adjournment, a joint petition has been deposited | 7 


on behalf of the Corporation of Manchester and the Man- 
chester Ship Canal Company for leave to deposit a peti- 
tion for a Bill authorising the Corporation of Manchester 
to lend the company the requisite money to complete their 
works. TheStanding Orders Committee will meet to-da 
to consider whether the circumstances of the case are suc 
as to justify them in dispensing with the usual standing 
orders. The petition states that the whole of the autho- 
rised share capital of the company has been issued, and 
nearly 7,000,000/. paid up thereon, whilst mortgage de- 
bentures have been issued to the amount of 1,583,300/. As 

ainst this, liabilities have been incurred to the extent 
of 9,000,0007. The investigation into the affairs of the 
company could not, it is stated, be made in time to admit 
of the deposit of the necessary Bill within the prescribed 
time ; and it is submitted that, inasmuch as the delay 
which would arise by deferring the application to Parlia- 
ment to next session would be most injurious, the case 
is one for exceptional treatment. 


The time as extended by order of both Houses of Par- 
liament, within which to deposit petitions Lp ae 4 to 
be heard against the Bills to confirm the revised schedules 
of railway rates and charges having expired, it is found 
that no fewer than 130 opposing petitions have been 





lodged against these Bills. In addition to these, seven 
petitions have been deposited by the Corporation of 
London praying to be heard against any alterations in 
the schedules applicable to the Great Eastern, Great 
Northern, Great Western, London and North-Western, 
London and South-Western, London, Brighton, and 
South Coast, and London, Chatham; and Dover Railway 
Companies ; and three petitions have been lodged against 
the Bills by petitioners who do not pray to be heard. Of 
the total number of opposing petitions, 30 are against the 
schedule applicable to the London and North-Western 
Railway Company, 22 against the Midland Railway Com- 
pany’s schedule, 18 against the Great Western Com- 
pany’s schedule, 14 against the Great Northern schedule, 
10 against the Great Eastern Company’s schedule, and 
the same number against the schedule applicable to the 
London and South-Western Railway Company. Nine 
stitions are against the London, Brighton, and South 
it Company’s schedule, and eight against the schedule 
—— tothe London, Chatham, and Dover Railway 
ompany, whilst two of the petitions, from the Lanca- 
shire and (Cheshire Conference and the Central and 
orthern Counties Cattle Dealers’ Association, are 
general petitions directed against all the nine Bills. 








Coat Conveytne PLant at THE Lonpon Gas Licut 
AND Cokkr Company’s Works.—Referring to the descrip- 
tion of the coal conveying plant at the London Gas Light 
and Coke Company’s Works at Kensal Green in a recent 
issue (page 384 ante) it should be stated that the two 
cranes used in connection with the plant were supplied by 
Mr. Thomas Smith, Rodley, near Leeds. 





Water-Ticut BuLKHEADS.-— The committee appomted 
by the Board of Trade to inquire into the whole question 
of water-tight bulkheads will hold a meeting next week, 
probably the final one, and it is expected that their report 
will be issued a month afterwards. The committee include 
several well-known naval architects, Sir Edward Har- 
land, Professor Jenkins, of the Glasgow University, Dr. 
A. C. Kirk, Mr. James Laing, Mr. Thomas B. Royden, 
Mr. James G. S. Anderson, of the Orient Line, are also 
members. The various points to be considered by the 
committee were all given in an article published at the 
time (vide ENGINEERING, vol. xlix., page 448), 


Macwnouia Metat.—In our issue of March 27, page 
378, we published a German analysis, copied from a 
foreign paper, of the ingredients of Magnolia metal. The 
accuracy of this analysis is challenged by the Magnolia 
Anti-Friction Metal Company, who have shown us the 
formula from which their metal is prepared, and we find 
that not only isthe analysis inexact so far as it goes, but 
that it omits the two most important e'ements of the 
composition, from an anti-friction point of view. The 

at success attained by Magnolia metal is stated to 
epend principally on the two ingredients omitted from 
the formula. The extended use that Magnolia metal 
has already attained in marine engineering and other 
work is evidence that it differs in many respects from 
the metals which it has displaced. 





THe Prorection OF Mansions FROM Fire.—The 
introduction of power into mansions and public buildings 
for driving electric light machinery, affords an oppor- 
tunity for providing a high-pressure water supply for fire- 
extinguishing purposes. Merryweather and Sons, of 
London, have devoted considerable attention to this 
matter, and, in some cases the boiler existing is utilised 
for driving a fixed steam fire engine arranged to charge 
a system of hydrants, as at Colonel North’s new mansion 
at Eltham, and, in others, one of the firm’s fire pumps is 
provided to be driven direct from the piston-rod of a Teel 
zontal engine, a simple arrangement being fitted for 

utting the pump in or out of gear at will. This system 
| been adopted by Mr. Ed. de Segundo for Mr. 
Hanbury’s mansion at Ware, a Merryweathers’ quick 
steam-raising boiler being also provided. Where the 
machinery is driven by water-power at a distance, the 
current is utilised at the house for driving a fire pump 
connected to an electric motor, as at Thurland Castle. 





THe New Royat Marit Sreamsuip “EMPRESS OF 
JAPAN.”—The new twin-screw steamer the Empress of 
Japan, which has been constructed by the Naval Con- 
struction and Armaments Company, Limited, Barrow-in- 
'urness, has just undergone her speed trials with the 
most satisfactory results. She has been built for the 
Canadian Pacific Railway Company to run between Van- 
couver and China and Japan. She is the second of three 
steamers built for the same route, her sister ship, the 
Empress of India, being now on her maiden trip across 
the Pacific Ocean from Hong Kong to Vancouver, while 
the third vessel was launched at Barrow yard last week. 
The builders’ usual progressive runs under natural draught 
conditions were made on the measured mile at Skelmorlie 
on the Clyde, on Monday, March 30, Two runs were made 
with full power under assisted draught, and the mean 
speed realised was 18.91 knots, the engines develop- 
ing close on 10,000 horse-power. It is stipulated that 
these vessels shall run at the rate of 174 knots on the 
measured mile and 16 knots on their 500 miles sea trials, 
these being the requirements of the contract the Pacific 
Company have entered into with the Post Office autho- 
rities. The vessel afterwards proceeded on her sea trial 
of 500 miles, the course taken being from Wemyss Bay, 
on the Clyde, to Lundy Island, in the Bristol Channel, 
and back to Liverpool. The mean speed on this run was 
16.85 knots, the mean horse-power developed was 7400 
and the consumption of coal per indicated horse- 
power 1.56, 
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BRIDGE OVER THE THAMES RIVER, AT NEW LONDON, CONN., U.S.A. 
MR. ALFRED P. BOLLER, ENGINEER, NEW YORK. 
(For Description, see Page 428.) 
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NOTICES OF MEETINGS. 

Tux INSTITUTION OF CiviL ENGINEERS.—Students’ meeting, Friday, 
April 10th, at 7.30 p.m. ‘Modern Locomotive Construction,” by 
Mr. W. W. F. Pu en, Wh.Sc., Stud. Inst. C.E. ‘The Design of 
Locomotive Cylinders,” by Mr. John H. Barker, Stud. Inst. C.E. 





Mr. J.C. Park, M. Inst. C.E. (Bow), in the chair.—Ordinary meet- 
ing, Tuesday, April 14th, at 8 p.m. Paper to be discussed: ‘‘ The 
Cost of the Generation and Distribution of Electrical Energy,” by 
Mr. R. E. B. Crompton, M. Inst. C.E. Thursday, April 16th, at 
2 p.m., students’ visit to the works of the Great Northern Railway 
between King’s Cross and Holloway. Assemble at the Engineer’s 
Office, G.N.R., King’s Cross. 

RoyaL METEOROLOGICAL Socrety.—At the ordinary meeting of 
this Society, to be held by kind permission of the Council of the 
Institution of Civil Engineers, at 25, Great George-street, West- 
minster, on Wednesday, the 15th instant, at 7 p.m., the following 
papers will be read: ‘‘On the Variations of the Rainfall at Cher- 
rapoonjee in the Khasi Hills, Assam,” by Henry F. Blanford, 
F.R.S. ‘Some Remarkable Features in the Winter of 1890-91,” 
by Frederick J. Brodie, F.R. Met. Soc. ‘* The Rainfall of February, 
1891,” by H. Sowerby Wallis, F.R, Met. Soc. ‘‘ On the Vertical 
Circulation of the Atmosphere in Relation to the Formation of 
Storms,” by William H. Dines, B.A., F.R. Met. Soc. 

THE JUNIOR ENGINEERING Society.—Friday, April 17th, at 8 p.m. 
precisely, at the Westminster Palace Hotel, Victoria-street, S.W. 
*‘On a Pitchometer,” by Mr. W. H. De Ritter, Member of Council. 
** Concrete and its Uses,” by Mr. Francis R. Taylor, 

HUvut AnD District INSTITUTION OF ENGINEERS AND NAVAL ARCHI- 
TRCTS.—Tuesday, April 14th, at the Parochial Offices, Bond-street, 
at 8 p.m. Paper on ‘ Forced Draught on Steamships,” by Mr. A. 
E. Seaton. 

PuysicaL Sociery.—April 17th. 1. ‘‘On a Property of Magnetic 
Shunts,” by Professor S. P. Thompson. 2. ‘‘An Alternating 
Current Influence Machine,” by Mr. James Wimshurst. 
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DEEP TUNNEL RAILWAYS. 


Ir is not often that our American cousins pay us 
the compliment of seeing merit and originality in 
such of our inventions as are directed to meeting 
the daily needs of life. They will freely admit that 
Englishmen do their full share in the elucidation 
of the great scientific principles which must underlie 
all real progress, but in the adaptation of these 
principles to the wants of the average man, they 
pride themselves that they are pre-eminent, while 
we are fettered by prejudice and conservative 
habits. It is, therefore, exceedingly flattering to 
us to read in the New York Times of Feb- 
ruary 24 that ‘‘in response to the long-suffering 
needs of vast crowded London for better means of 
locomotion,” England ‘‘ has invented and put into 
practical use a scheme of rapid transit which is 
better than anything the rest of the world knows 
about.” This is praise, indeed, when we remember 
that America has hitherto been the birthplace of 
every new development insuburban traftic ; thetram- 
way, the overhead railway, the cable line, and the 
electric street railroad, were all worked out across 
the Atlantic before they were seriously attempted 
in Britain ; indeed it cannot be said that any of 
them, except the first, has an existence here as yet. 

Like ourselves the New Yorkers are suffering 
from the difficulties of city transit. With the 
business part of the city occupying the end of a 
long narrow spit of land with water on three sides 
of it, it follows that the bulk of the citizens must 
reside at great distances from their shops and 
offices, and that morning and evening they must 
spend very considerable time in travelling to and 
fro. The journey is mostly accomplished by 
way of the elevated railroads, but the facilities 
offered by these lines are dearly bought by the 
nuisance of their presence, and all classes would 
hail a system which would avoid their necessity. 
If it were clear that the existing lines would 
serve all the future needs of the city, the public 
might be content that affairs should remain as 
they are. But there is a constant demand 
for greater accommodation, which means the 
erection of new lines, and the invasion of 
districts which have hitherto been free from the pas- 
sage of trains at the level of the eaves of the houses. 
For years past there has been a talk of under- 
ground lines, but the reports that have proceeded 
from Europe, coupled with difficult character of the 
subsoil of New York, have prevented the idea 
taking practical shape. Now, however, that we have 
in London a deep tunnel railway which is swift in 
transit, pleasant to ride in, and both cheap and 
easy to construct, the matter has taken a different 
aspect, and the citizens of the commercial capital 
of the United States are asking if Mr. Greathead s 
invention may not also be of service in carrying 
backwards and forwards some part of the daily 
human tide which now flows in such a_ noisy 
and obtrusive fashion on the elevated railroads. A 
scheme for a railway 100 ft. below the street 
level has been elaborated for some time to connect 
New York, Brooklyn, and Jersey City. This, how- 
ever, is a different order of enterprise, for appa- 
rently it is to be worked by steam locomotives, and 
will lie almost wholly in rock. While carrying a 





large amount of suburban traftic it will also be of 
immense use in conveying the traffic of the great 
main lines right into New York itself, and hence 
will serve a more imposing purpose than merely 
transporting people between their offices and their 
homes. It is a more modest class of enterprise 
that is in the thoughts of the persons who are fixing 
their attention on our own electric line. 

While the new City and Southwark Railway is 
being eagerly discussed across the Atlantic, it is 
curious to note how little its true significance has 
been grasped in London. One would have thought 
that all classes would have hailed the measure of 
success it has attained as the commencement of a 
new order of things, as it really is. There has 
been nothing for very many years that has pro- 
mised to work so great a social change as this new 
railway. Long use, and the impossibility of better- 
ing their condition, have rendered business men 
indifferent to, and almost unconscious of, the burden 
of their daily journeys. But nevertheless these 
represent some two hours a day of lost time, and a 
great deal more in nervous exhaustion, due to the 
excitement of changing from one train to another, 
and to the irritation caused by bumping along in 
slow omnibuses. The whole of London bounded 
by the ‘‘inner circle” is nearly devoid of railway 
communication, and yet it is within this area that 
the business, the fashion, and the pleasures of the 
metropolis are congregated. Several lines of com- 
munication are wanted, and two were presented to 
Parliament this session. But instead of being 
universally welcomed they have been strongly 
opposed, while a formidable obstacle was raised 
by the effort to make the proposed companies pay 
for the use of the subsoil of the streets. ‘The 
County Council first made an attempt to secure 
for themselves a share of the profits of the line, on 
the plea that they represented the owners of the 
subsoil—the general community. The Committee 
however rejected their demands, and decided that 
the question of ownership should be left to be 
decided by law. As the matter now stands the 
promoters of the Central London Railway have 
power to make their line, but if any person can 
show that his property has been taken, or invaded, 
he will have a claim for compensation. The first 
thought that presents itself regarding ownership 
is that the streets are vested in the local autho- 
rities. This is certainly true in a restricted sense ; 
they have control of the surface, and they 
can open it to lay sewers. But they are not 
freeholders, as was shown when the Board of 
Trade asserted that the vestries could not give 
the electric lighting companies powers to lay 
their mains without statutory authority. If the 
local authorities do not hold the subsoil it is pos- 
sible that the owners of property in the street may 
do; but even this contention bristles with difticul- 
ties. The vestries would make short work of any 
one who attempted to carry a vault under the road- 
way without their permission, showing that the 
rights of owners were, at least, much modified when 
their freehold was converted into a street. Who- 
ever may be owners, if there be any, of the subsoil 
of our streets, a very small sum will represent the 
aggregate of the damage they will sustain by the 
invasion of their rights by the new railway. The 
cheaper the railway can be constructed the better 
it will be both for the shareholders and the public. 
It would be very annoying to see other countries 
carrying out deep tunnel lines more successfully 
than ourselves. 





THE ASSOCIATED IRONMOULDERS 
OF SCOTLAND. 

THE year 1890 was undoubtedly a very impor- 
tant one in the history of industrial movements, 
and the trade unions of the country played no un- 
important part in those movements. A _ brief 
account therefore of the leading unions connected 
with the various branches of engineering and cog- 
nate industries during the past year, and as com- 
pared with previous years, will be of interest to 
the general public who have not access to their 
annual reports. Those published by the Labour 
Bureau of the Board of Trade are long after date, 
sometimes as much as fourteen months, or even 
more, while that of the Registrar of Friendly 
Societies for the year 1889 was only issued two 
or three months ago. For the figures in the pre- 
sent article the public would, therefore, have to 
wait for another fun year, perhaps longer. 

The Associated Ironmoulders of Scotland was 
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established in March, 1831, but a full record of its 
operations and work only date back to 1841, that 
is to say, for fifty years, 1841 to 1890 inclusive. 
During that period its unemployed benefit, funeral 
benefit, and superannuation benefit have been in 
continuous operation. We are therefore in a posi- 
tion to test its working, and its financial soundness 
as an institution. After sixty years of experience 
a society ought to know wherein its weakness lies, 
and also what constitutes its strength ; in this case 
the provident benefits have been, without doubt, 
the mainstay of the union, for it has seen the break 
up of numerous other bodies which were established 
for fighting purposes only. 

In 1841 the total number of members was 704; 
at the close of 1890 the number had become 
6198. The Society had attained to 5992 in 1889, 
this being the highest number ever in benefit at 
one time, though in 1884 it had reached 5381. 
Since that date the numbers have fluctuated some- 
what, but with a real tendency to increase, or at 
least to keep up the total to the highest figure 
attained before the year 1888. The total number 
working at the trade is more limited than in some 
industries, so that there is not the same scope for 
expansion and extension; though there are always 
complaints of the number of non-union men even 
in this trade, one of the best organised, on the 
whole, throughout Scotland. This is the weak 
side of the trade union movement, in all industries. 

The total income of the Society in the year 
1841 was 1371/. ; in 1842 it reached 18371. ; and 
last year it amounted to 22,164l. 3s. 2d. In the year 
previous the total was 20,9831. 2s. 4d. Before 
1889 the highest amount of income was 19,213I. in 
1887. The aggregate income for the whole period 
has reached 451,6811. 13s. 5d., or nearly half a 
million sterling. The average amount paid by the 
members, over the whole period, is about 1s. 2d. 
per week per member, This is a large sacrifice, 
and could only be made by men who believed that 
the benefits corresponded to the payments. Those 
payments or contributions are continuous, not 
spasmodic; they are kept up week after week, 
month by month, and year after year. It is a mode 
of self-help, however men may differ as to some of 
its objects. 

The total expenditure of the Society in 1841 
was 1753l., while in the following year it rose 
to 21121., thus largely exceeding the income. 
During last year the total expenditure reached 
10,2961. 15s. 10d. This was, however, a very 
moderate expenditure compared with some years. 
In 1885 the expenditure was over 23,125/. ; in 
1880, 1885, and 1886 the total exceeded 20,000/., 
and in two of the years exceeded 21,0001. annually. 
The fluctuations in expenditure are caused mainly 
by the state of trade. They are not uninfluenced 
by labour disputes, but the latter have not so much 
to do with the aggregate expenditure as many sup- 
pose. The aggregate expenditure for the whole 
period has amounted to 426,984I. ; thus approxi- 
mating to the total income, but with a balance to 
the good of 24,6971. in the fifty years. 

As regards provident benefits the unemployed 
benefit in this Society includes not only pay- 
ments to what are called ‘‘ idle members,” that is, 
those out of work by slackness in trade, but pay- 
ment for time lost by holidays, not on the men’s 
own account, and also what is termed suspension 
benefit, or dispute pay. ‘The holiday benetit finds 
no counterpart in the English unions, it is purely 
a Scottish arrangement. The total payments 
under this head in 1841 was 1212I/. 10s. 8d., in 
1842, 18901. 17s. 1d., and last year it only amounted 
to 37331. 1s. 11d. ; while in the year previous, 1889, 
it only reached 21401. 18s. 2d. The largest amount 
ever expended in these benefits in any one year 
was in 1885, when it reached 17,3711. 11s. 8d. In 
five other years, however, it amounted to from over 
11,0851. to 15,5891. respectively, the highest being 
in 1879. The aggregate amount. so expended over 
the entire period has been 24,7681. 10s. 2d., or 
considerably more than one-half of the aggregate 
income. The members thus provided for are never 
any burden upon the rates, the Society looks after 
its own poor, and pay the poor rates in addition. 

The money lent to members does not amount toa 
large item annually, but it means a lift by the way to 
those whoarein need. The total so lent in the fifty 
years has reached to 5494l. 5s. 3d., so that some 
good, in the way of succour in time of distress, has 
been done in this branch of tise Society’s opera- 
tions. It has also helped the Society in another 
way; in its own hour of need it was able to 





borrow of its own members, from their savings, the 
sum of nearly 70001., all of which has been repaid. 
This was owing to the severe strain during the long 
depression in trade, which tried so many unions 
severely. 

Next is the funeral benefit in which is included 
accident benefit. The total so expended in 1841 was 
only 78l. 10s. ; in 1842, singularly enough, there 
was no expenditure under thishead. Last year the 
total so expended was 20201. ; only twice previously 
was this amount exceeded in any one year, namely, 
in 1882 and 1884, in each of which years the 
amount was 20701. The total expended for this 
benefit over the whole period was 46,2481. 4s. 6d. 

The superannuation benefit appears to have com- 
menced to operate in 1843, in which year it 
amounted to 15]. 1s. 2d. Last year it amounted 
to 32311. 17s.4d. The average so paid during the 
last five years has been 3130l. per annum. During 
the whole of the period of forty-eight years, since 
it first began to operate, the total payments 
to superannuated members have amounted to 
41,8291. 2s. 3d. This provision for old age is alto- 
gether commendable, and unexceptionable. It 
binds the members to the union, and gives them 
a certain amount of manly independence. The 
best of it is that there have been no failures to pay 
the amounts as they fall due. This at any rate is 
creditable to trade unions, and steps are being 
taken to prevent the possibility of such a catas- 
trophe in the future. This is a wise precaution. 

The management and all other items are in- 
cluded under the one general head of miscel- 
laneous expenditure, though in the report there are 
three columns devoted to it: (1) Salaries and 
delegations ; (2) rent, postages, stationery, and 
printing ; and (3) miscellaneous. The items for 
1890 were respectively, 7031. 9s. 5d., 522/. 18s. 6d., 
and 18/1. 8s. 8d., total 13111. 6s. 7d. This total, 
out of an income of 22,164l., is not large when it 
is remembered that there are eighteen districts to 
be officered, besides the expenses of the general 
office, and that a monthly journal is issued to the 
members, the printing and postages of which reach 
a considerable sum annually. 

The following statement gives a bird’s-eye view 
of the whole operations of the Society for the last 
fifty years : 


Total net income for the whole 
period ‘s ae 
Expenditure : 
Paid to members unemployed 
ms funerals and pst A 
benefit ... oe 
Paid superannuation 
members 
Lent to members a 
Salaries and delegations = 
Rent, stationery, printing, pos- 
tages, &c. ga on ss 
Miscellaneous, including pur- 
chase of property and repay- 
ment of loans ... es Bes 


£ a. ‘ad, 
451,681 13 5 


243,768 10 2 
46,248 4 6 
41,829 2 3 
3 
1 


to aged 
ome 5.494 5 
26,136 14 
23,678 11 11 


39,828 0 10 


Total expenditure 426,983 9 0 


The union under notice started with a balance 
in hand in 1841 of 412/. 1s. 6d. At the close 


of the year 1891 the total amount in hand : 


had reached 25,4911. 10s. 9d., exclusive of pro- 
perty and assets in the office. This amount 
averages 41. 2s, 3d. per member, or equal to 
nearly one year and a quarter’s total income. A 
society that cun thus pay its way for fifty years 
and start on its career in the year 1891 with so 
handsome a balance, shows that it has in it the 
vitality to live on and to increase its usefulness. 


After this long and successful career of usefulness, | ‘ 


as above indicated, it is gratifying to learn that the 
council is able to say, ‘‘ We open the new year with 
the most cordial relations with employers, and we 
believe that by both parties recognising the rights 
of each other this can be maintained.” Amid all 
the turmoil of the last year, the perturbations in 
the labour market, the unrest of a large proportion 
of workers in many industries, and the very 
numerous disputes which have been chronicled, 
this union has been free from strikes, except in one 
or two shops in the north-western district of Scot- 
land, where the pipe-founding trade is chiefly 
carried on. And in this case the dispute was ulti- 
mately referred to arbitration at a conference 
between the employers and the employed, after a 
seven weeks’ strike, the award in the end being in 
favour of the men. The spirit in which the execu- 
tive work is shown by the following passage in the 
report. ‘‘ As we have said on many occasions, we 
again repeat it here—extremes should be avoided, 





as they only engender bad feeling and mistrust. 
Conferences between employers and employed we 
will continue to work for, as they give evidence of 
a true Christian spirit, without which there can be 
no good relations, and our desire is to prove more 
and more every day that to succeed there must be 
thought and reason behind force, and everything 
to endure must rest upon the corner stone of 
justice.” The accounts of the working and expen- 
diture in each district are given with fulness and 
in detail in every case, so that the members can 
check every item for themselves. For example, so 
minute are the tables that the cost in each district 
is worked out per member, thus: As regards 
salaries, the total ranges from 3s. 74d. per member 
for the year in Dunfermline, to 8}d. per member 
in the central district, the same being done with 
all the working expenses in the management of the 
union. Such a report is a credit to any institution 
in the land. 





SLOW-BURNING CONSTRUCTION. 

THE special circular, No. 33, of the Boston Manu- 
facturers’ Mutual Fire Insurance Company, contains 
much valuable information on slow-burning con- 
struction, by Mr. C. J. H. Woodbury. In the States 
all idea of making a building fireproof has been 
practically abandoned, and the practice is now to 
build slow-burning structures instead. For this, 
wood has been found far more suitable than iron, and 
Mr. Woodbury deals almost exclusively with wooden 
and masonry structures. Amongst the most impor- 
tant parts of a mill are the floors. Mr. Woodbury 
recommends that these should be carried on square 
wooden columns connected by wooden beams about 
8 ft. apart, and of a strength suflicient to carry 
the load. The floor should be of 3-in. planks, 
above which should be laid two thicknesses of 
asbestos paper, covered by 1}-in. planking, which 
takes all the wear and protects the paper from 
abrasion. Such a floor will weigh from 16 Ib. to 
174 lb. per square foot. To facilitate the calcu- 
lation of such floors, Mr. Woodbury gives the 
following Table I. of safe loads for beams of southern 


TABLE I.—Safe Distributed Loads upon Southern Pine 
Beams lin. in Width. 
(If the load is concentrated at the centre of the span the 


beams will sustain half the amount as given in the Table.) 
C. J. H. Woopsury. 





Dept OF BEAM IN INCHES. 
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pine 1 in. wide. This wood has a modulus of rupture 
of 2160 lb., and weighs about 48 lb. per cubic foot. 
The Table is calculated with a factor of safety of 
six. In many cases the above Table, though 
giving a floor of suflicient strength, would not 
insure the stiffness necessary where the floor 
carries delicate or high-speed machinery. For 
use in such cases Mr. Woodbury gives the follow- 
ing Table II., which has been calculated so that the 
average curvature of the beam under the load is 
that of a circle of 1250 radius, the modulus of elas- 
ticity of the beam being taken as 2,000,000 Ib. per 
square inch. It is usually found desirable to use 
compound beams for supporting the floor, as in this 
way the soundness of the timber is assured, and by 
keeping the components apart by distance pieces, 
good ventilation of the beam is assured, and the 
risk of dry rot avoided. The columns should he 
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TaBLE III.— Weights of Merchandise. 














? Measure- rot 
Material. ment: Weights. 
floor | cubic] gross | per | per 
Wool. space] feet sq. ft./cub. ft 
Bale, East India .. ee e-| 3.0 | 12, 340 | 113 28 
» Australia .. .. .-| &8 | 26. 385 | 66 | 15 
», South America .. eo] 7.0 | 84. 1000 | 143 29 
» Oregon... ee «-| 69 | 33. 482 | 70 15 
», California .. ee ee| 7.5 | 33. 550 | 73 17 
Bag wool .. ae ee --| 5.0 | 30. 200 | 40 7 
Stack of scoured wool .. aS ie me «e a 6 
Woollen Goods. 
Case flannels... + e-| 5.5 | 12.7 220} 40 17 
i do. ee cw 7.1 | 15.2 330 | 46 22 
», dress goods .. “a 5.5 | 22.0 460 | 84 21 
», cassimeres .. es 10.5 | 28.0 550 | 52 20 
» underwear .. ..  ..| 7.3 121.0 | 350] 48 | 16 
» blankets .. .. ../10.3 |85.0 | 450] 44 | 13 
», horse blankets... «| 4.0 | 14.0 250 | 63 18 
Cotton, &e. 
Bale oe ee oe e-| 8.1 | 44.2 515 64 12 
», compressed .. es «-| 4.1 | 21.6 550 | 134 25 
», Dederick compressed ..| 1.25] 3.13] 125 | 100 40 
oo IMEC cs ewe, we] REL OD | SONNE TES | SO 
» .» lashings ee e-| 9.6 | 10.5 450 | 172 43 
», Manila . «-| §.2 | 10.9 280 | 88 26 
»» hemp.. oe oe ++] 8.7 | 34.7 700 | 81 20 
ee 3c ee oe e-| &3 | 17.0 400 | 75 24 
Cotton Goods. 
Bale unbleached jeans.. «-| 4.0 | 12.5 300 | 72 24 
Piece duck ar oo ooh Sak 2.3 75 | 68 33 
Bale brown sheetings .. --| $6 110.1 235 | 65 23 
Case bleached sheetings --| 4.8 | 114 330 | 69 30 
» quilts oe ae e+] 7.2 | 19.0 295 | 41 16 
Bale print cloth .. « --| 4.0 | 9.3 175 | 44 19 
Case prints . «-| 4.5 | 13.4 420 | 93 31 
Bale tickings .. oe e-| 38 8.8 325 | 99 37 
Skeins cotton yarn ae a ex oe io ll 
Burlaps — ee ee oak jes a 130 30 
Jute bagging .. a6 eo] 14 | 5.8 100 | 70 24 
Rags in Bales. 
White linen ee ee 8.5 | 39.5 910 | 107 23 
» cotton 9.2 | 40.0 715 | 78 18 
Browncotton .. ‘Ke 7.6 | 300 442 | 59 15 
Paper shavings .. aa -| 7.5 | 34.0 507 | 68 15 
Sacking .. ae ‘is -| 16.0 | 65.0 450 | 28 7 
Woollen .. es “e 7.5 | 30.0 60C | 80 20 
Jute butts.. ee ee 2.8 | 11.0 400 | 143 36 
Paper. 
Calendered book we e i a 50 
Super-calendered book.. ‘ c ° ‘ 69 
Newspaper oe os oo] | oe <a e me 38 
Straw board ae aa AM ier P 33 
Leather ,, es +“ P “ ‘ 59 
Writing os Re weak han re ce o< 64 
Wrapping .. ee oe S08 |ien he oe x 10 
Manila ae “a oe oot lien in ée os 37 
Grain. 
Wheat in bags .. ee oo| [4.2 4.2 165 39 39 
$9 ulk .. re ao} | es wa ee oe 44 
ss 9 Pe ae ° we: *B ae oe ee 39 
Pe » mean C a aa é aA 41 
Barrels flour onside .. oo} [41 5.4 218 | 53 40 
‘a » onend .. ee] [31 7.1 218 | 70 31 
Corn in ba we ve oe] |3.6 3.6 112 | $1 31 
Cornmeal in barrels... oo) |S7 5.9 218 | 59 37 
Oats in bags we 3.3 | 3.6 96 | 29 27 
Bale of hay ee # --| 5.0 | 20.0 284 57 14 
Hay, Dederick compressed ..|} 1.75] 5.25} 125) 72 24 
Straw ,, pe .-| 1.75] 5.25| 100] 57 | 19 
Tow 2 bs 1.75] 5.25] 150| 86 | 29 
Excelsior ,, 0 e-| 1.75] 5.25] 100] 57 19 
Dye Stuffs, &e. 
Hogshead bleaching powder ../ 11.8 | 39.2 | 1200 | 102 31 
fe sodaash .. --| 10.8 | 292 | 1800 | 167 62 
Box indigo ae wa eo| [8.0 | 9.0 885 | 128 43 
», Cutch.. ie os --| 40 33 150 | 38 45 
»» Sumac ee ee 1.6 4.1 160 | 100 39 
Caustic soda in iron drum 4.3 | 68 600 | 140 88 
Barrel starch .. we eo| [8.0 | 10.5 250 | 83 23 
» pearl alum an e-| |3.0 | 10.5 350 | 117 33 
Box extract logwood .. oo] [1.06] .8 55] 52 70 
Barrel lime ee --| 3.6 4.5 225 | 63 50 
»» cement, American 3.8 5.5 325 | 86 59 
a »  English.. 38 | 5.5 | 400] 105 | 73 
» Plaster .. ee ooh | aoe 6.1 325 | 88 53 
»» resin ee ee os] | 5.0 9.0 430 | 143 48 
» lard oil cn e-| |4.8 | 12.8 422 | 98 34 
Rope ua ‘ ne es xa As ne 42 
_ Miscellaneous. 
Box tin .. ee as oe] 2.7 | O5 139 | 99 | 278 
»» glass.. ee ee ah as ee a es 60 
Crate crockery .. me --| 9.9 | 39.6 | 1600 | 162 40 
Cas) - ee oe -| 13.4 | 42.5 600 52 14 
Bale leather et “ -| ZS [IRs 190 | 26 16 
»» goatskins ws -} 11.2 | 16.7 300 | 27 18 
» rawhides .. as -| 6.0 | 30.0 400 | 67 13 
ae Bi. compressed 6.0 | 30.0 700 | 117 23 
5, Sole leather we --| 12.6 8.9 200 | 22 16 
Pile “ és oa a4 re tA 17 
Barrel granulated sugar 3.0 | 7.5 317 | 106 42 
» brownsugar .. «-| 3.0 7.5 340 | 113 45 
Cheese .,. eo oa sul & ae oe ee 30 























square and not round, as experiments at the Water- 
town Arsenal show that beams of the dimensions 
usually used in mill practice fail by crushing and 
not by crippling. They will therefore carry safely 
a load of 600 lb. per square inch, and as a square 
column has a greater area than a round one of the 
same diameter, and takes up no more floor space, it 
is advisable to use this shape, the more especially 
as it can be more easily obtained. It has been 
found advantageous to pierce the column with a 
ha hole down its centre, as a precaution against 

ry rot. Mr. Woodbury calls special attention to 
the recommendation that whenever and wherever 
solid beams or heavy timbers are made use of in the 





TABLE IV.—Corron Mitt or 32,000 Sprnpies.—No. 24 Yarn. 





























Pew ¢ E | 
eee |__ Each | Total Stock in | {Shafting, | +. | Total Load| Areaof § Load upon 
Machinery. | Machi Machi | Process. &e. Operatives. } upon Floor.} Floor. Floor. 
| Ib. Ib. Ib. Ib. a | sq.ft. | per sq. ft. 
6 lappers .. va a «-| 12,000 72,000 280 3,000 800 76,080 in separate building. 
240 36-in. cards... =... ~—«.| , 1,600 384,000 4,800 11,920 275 400,995 
a 980 1,960 40 1,100 ‘ 3,100 17,856 23.24 
12 railway heads .. a ee 800 9,600 a 1,100 180 10,880 
21 drawing oe ee ee ee 2,000 42,000 8:0 1,250 180 44,280 2,160 20.50 
36 roving frames.. .. | 9,000 324,000 2,000 14,500 4,300 | 344,800 10,944 31.50 
90 spinning frames, 176 spindles; 4,000 360,000 15,340 125,000 1,820 | 502,160 16,128 31.14 
24 mules, 672 spindles +-| 10,000 240,000 16,000 24,000 2,800 | 282,800 22,500 12.56 
8 spoolers* we ee +-| 2,600 20,800 890 5,000 825 | 27,515 1,728 15.92 
6 warpers* ° ee ee 450 2,700 2,760 410 500 6,370 1,152 5.53 
2 slashers* mane ton ven 20,000 5,400 2,200 480 28,080 1,080 26.00 
S8drawing-in frames .. aot 60 480 1,600 “ 1,000 | 3,080 192 16.04 
800 looms .. ee eo ant 800 640,000 128,000 140,000 16,000 | 924,000 39,672 23.29 
| 2,045,540 177,680 326,480 28,360 2,578,060 113,412 20.57 
|Add for contingencies 20 per cent, “ ee 4 §15,615 
| 3,093,676 -69 
| 





* In the part of the mill used for spooling, warping, and sizing, provision must be made for the greatest loads, due to accumulation 
of warp yarn on 


TaBLE II.—Distributed Loads upon Southern Pine Beams 
sufficient to Produce Standard Limit of Deflection. 


C. J. H. Woopsury. 
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TaBLE V.—Warp Yarn Spinning Mill, 50,000 Spindles 
(Ring) for No. 28 Yarn. Card-Room fitted with Revolv- 
ing Top Flat Cards and English Card-Room Machinery. 






































} | 1 
wo La | ; 
lz als Hoole lg Ey 
ce bad “2 Bey | § = 
Lao a sfis ingi¢s 
|S Que a=} Sijmw | =} 
Machines. Reel y| 20 2e}S (Sis 
| wlee 2 23 ae § Dee 
$3853) 2 |S8/38 i253 
g2e58 Ss {|S8is 5 | 
la" ie e |F°l|e@lZ\2 
sq. ft.| Ib. | | 
80 cards, 4lin. wide | 8,393 6000) 480,000 20 1,600, 12 |1920 
180 deliveries draw- | | } | 
ing 6 into 1 --| 3,270] .. 90,720 | 6,300 14 (2240 
10 slubbers, 52 spin- | | 
dles,12by6bobbin| .. (7056 70,560 | 340 3,400, 6 | 960 
18 intermediate, 80 | | | | 
spindles, 10 by 5, | 
bobbin pe .-/16,350,8400' 151,200 | 320 5,760 10 1600 
36 roving, 152 spin-| | | | 
dles, 73 by 34 bob-| | | 
bin .. Pr ee] ove 9056) 354,816 | 340 | 13,240, 20 3200 
28,013 ++ (1,147,296 | 30,300 .. |9920 
! | | | 
Weight of machines 1,147,296 lb. | Total area .. .. 28,013 sq. ft 
» stock in a 7 «» 1,217,466 Ib. 
process .. .. 80,300 ,, | Load per square 
Weight of hands .. 9,920 ,, foot os ee 43.46 ,, 
Thirty trucks ee 2,700 ,, 
Stockinsame .. 2,250 ,, 
2000 cans .. eo §6©—:290 000 
Grinders and furni- 
ture oe ee 5,000 ,, 
1,217,466 ,, 





construction of a factory or warehouse, they should 
not be painted, varnished, oiled, filled, or encased 
in an impervious concrete or air-proof plastering or 
metal for at last three years, as a security against 
dry rot. If we remember right, Mr. Waterton, 
the naturalist, had many years ago a similar rule in 
force as to-all the woodwork in his house and the 
results were in every way most satisfactory. 

In this country heavy wooden beams are not so 
easily obtained as in the States, and hence the 
system of flooring described above cannot always 











ams, 


be conveniently adopted in its entirety, but it may 
be necessary to adopt iron beams and columns and 
protect these as much as possible by covering them 
with terra-cotta or silicate cotton. Both these 
systems have been fairly successful. 

In designing a floor it is important to know the 
probable load to which it will - subjected. This 
information is difficult to get at, but Mr. Wood- 
bury has compiled the very valuable Tables III., 
IV., and V., which we annex, of the weights of 
merchandise and cotton machinery. 

An important point in constructing floors is to 
reduce all openings through them as much as pos- 
sible. In cotton mills few openings are required, 
but in flour mills it is necessary to have openings 
through the floors for the grain and flour elevators, 
and hence with them there is much greater risk of 
a serious fire, as it is not so easy to confine it to a 
single floor of the building. The openings for men 
and goods between the various rooms of the mill 
should be closed with fireproof doors, so as to 
confine any fire to as small an area as possible. 

These doors are best made of two thicknesses 
of matched boards not more than 4 in. wide, 
thoroughly seasoned, laid at right angles to each 
other, and nailed together with clenched nails. 
The wood should be covered with tin, the plates 
being lock-jointed and nailed under the joints, 
bending the sheets round the door, so that there 
are not any seams at the edge. It is essential that 
all fixtures should be secured to the door by car- 
riage bolts and not by screws, as the latter may 
fail in case of fire. The door should be 4 in. wider 
all round than the opening it closes. It is best 
hung on a sloping rail, and is normally held open. 
Should, however, the neighbouring temperature get 
too high, a fusible fastening gives way, releasing 
the door, which then slides down and closes the 
opening. 








THE METEOROLOGICAL LUSTRUM, 
1886-90. 

THE monthly summaries of the weather given in 
ENGINEERING complete another lustrum in suc- 
cession to that for the years 1881-5, the results 
for which will be found in vol. xlii., page 91. Such 
condensed meteorological data for the whole extent 
of the British Islands is not only valuable for the 
deductions which may be drawn from them, but 
also useful for comparison with future monthly 
summaries of the weather. The data strictly apply 
to extreme positions of the British Islands to which 
the Isle of Man is central, and by easy interpolation 
to any place in the United Kingdom, except in 
many parts for the rainfall which depends so much 
upon the elevation above sea-level, the contour of 
the surrounding country, and other circumstances. 

The mean monthly pressure and temperature of 
the atmosphere at sea-level, for the five years 1886- 
90, are given on the next page ; the like results for 
1881-5 being subjoined for comparison. 

The mean distribution of atmospherical pressure 
in the two lustra was nearly identical, and indicates 
for both periods excess of west-south-westerly winds 
over all other winds. The mean annual tempera- 
ture of the atmosphere, during the two lustra, was 
similar in Great Britain, but the west of Ireland 
was 1 deg. warmer during the latter than during 
the former lustrum. The mean annual rainfall 
was about one-ninth less than the first in the 
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second lustrum, though the number of rainy days 
was nearly the same in both lustra. The duration 
of sunshine was practically the same for each lus- 
trum. The following inferences may be drawn 
from the data for 1886-90, The mean monthly 
atmospheric pressure is lower in the north of Scot- 
land than in the south of England all the year 
round. Hence, according to the law of wind in 
relation to the isobars, the net transference of air 
is from the westward in every month, as a rule, not 
without significant exceptions, however, as regards 
individual months, and there is a greater tendency 
to south-westerly winds in winter, when the pres- 
sure in the west of Ireland is less than in the east 
of England, than at any other season. August shares 
equally with July the claim to be the hottest month. 
The mean temperature of the year is 5 deg. warmer 
in the south of England than in the north of Scot- 
land. Thus in July and August the temperature 
in London is about the same as that of the Land’s 
End, whilst both places are about 7 deg. warmer 
than the north of Scotland ; but in December and 
January, London is 2 deg. or 3 deg. colder than 
the north of Scotland, and 7 deg. colder than the 
Land’s End. Most rain falls in the west, least in 
the east, more falls in the north than in the south 
of these islands. Rainy days are also fewest in the 
east, but nearly as frequent in the north as in the 
west. More than twice the quantity of rain that 
falis on the east of England occurs on the west of 
Ireland ; though not very much more falls on the 
north of Scotland than on the south of England. 
The British Islands receive nearly 30 per cent. of 
possible sunshine. The minimum duration falls in 
some districts to December, in others to January. 
Some districts get a greater percentage of sunshine 
than others. Excluding the Channel Isles, south- 
west England gets the greatest, north Scotland the 
least. The foregoing inferences are to be made 
also from the data for the lustrum 1881-5 ; but 
the two lustra differ in the following respects. The 
former lustrum indicates the coldest month to be 
January ; the west of Ireland to be 14 deg. warmer 
on the whole year than the east of England ; the 
summer in the east as warm as in south England ; 
May the month of maximum sunshine ; whereas 
the latter agrees to differ from these particulars, 
and declares the coldest month to be February or 
March ; the west of Ireland 24 deg. warmer than 
the east of England ; the summer colder in east 
than in south England ; June the favoured month 
forsunshine. The superior sunshine of the Channel 
Isles all the year round is unmistakable. 

The high temperature of the Hebrides, the north 
of Scotland, the Orkneys, and the Shetlands, is 
evidently due to the powerful influence of the sea. 
The Irish Sea and the English Channel have like- 
wise a modifying effect, softening alike the winter 
and the summer. The mildest winter climate is 
that of Devon and Cornwall, due not only to the 
southern position, but to being more completely 
bounded by the sea than any other part of the 
island. Indeed the influence of the sea is every- 
where felt in these islands, for the climate generally 
is milder in the winter, and cooler insummer, than 
Continental regions in the same latitude ; while the 
interior parts, those most remote from the sea, are 
relatively colder in winter and hotter in summer 
than the maritime districts. 

The lustral mean annual values are nearly similar 
for temperature, pressure, and sunshine, but very 
dissimilar for rainfall. Nevertheless, probably a 
good forecast might be made for the mean annual 
values of the next lustrum. But what use would 
it be? The period is so long. Though the public 
obtain, more or less easily, fore-knowledge of 
weather from daily official forecasts, people still 
pressingly demand what is to be the general weather 
of months, seasons, and years. Have lustra any 
practical value for this object ? This depends upon 
their constancy. They are certainly not constant, 
either as regards the mean results, or the sequence 
of phenomena ; but their variability is not very 
great apparently, and may be presumed to be known, 
or at least determinable. Hence it might be sur- 
mised that the mean temperature of the year, for 
instance, may be predicted from the mean value of 
the lastrum, if the mean temperature of the four 
proce ling years is known. Thus, 

atb+e+d+x=5l; 
5a=5 651. 
a=47, b=47, c=48, d=48, 1=47.5; 

2+47+474+48+48=5 x 47.5 

x=47.5. 


then 
Let 
then 
and 


Probably the variability of the lustrum could not 


RANGES OF BAROMETRICAL PRESSURES AND TEMPERATURES OVER THE BriTISH ISLES, 1886-90. 
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The mean monthly amount and frequency of 
rainfall at the sea-level were as follows : 


Months. Amount of Rain. Rainy Days. 
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Bright sunshine in percentage of its possible 
duration was as follows : 
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be taken at less than +0.5=851; hence 6 «=+2.5. 
The mean temperature of the year, «, must there- 
fore be considered as 47.5+2.5, which signifies any- 
thing between a cold and a warm year. This 
result arises from the fact that the annual are five 
times as great as the lustral variations. Could 48 
be accepted as the probable mean temperature of 
the year, of what utility would it be? Well, if it is 
about the same as that of the past year, proceeding 
upon similar principles, the mean monthly tempe- 
ratures might be predicted. An accommodation 
even might be made between the past observed 
and the predicted annual values if they differed. 
Then taking the sum of the last eleven mean 
monthly temperatures from twelve times the pre- 
sumed annual value, the remainder would be the 
mean temperature of the current month. Thus let 
y=the monthly temperature required, 539 the sum 
ol the temperatures of the preceding eleven months; 
then 
y+539=12 x 48, that is y=37. 


But 5 y=12 6 x, and if 5 x be taken as + 0.5, dy 
becomes + 6, and the probable values lie between 
31 and 43, so that the month January may be any- 
thing between a coldand a mild one. It must hence 
be concluded that lustral values are of no present 
conceivable use for predictive purposes. To reason 
out the matter further is not necessary, the calculus 
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| relation exists between the quantities, the calculus 
‘easily deduces the proximate value of one function 
| from given values for the rest, a relation that could 
otherwise hardly be determined. It is to be wished 
that the officials who amuse themselves at meteoro- 
logical congresses, of which there have been so many, 
with such bootless results, would give their reasons 
for recommending the adoption of lustra. It is to be 
remarked that seemingly all the inferences to be 
obtained from lustra, are just as easily deducible 
from any given series of years’ observations. An 
attempt has been made to imagine a system to test 
the value of lustra as a predictive agent. The 
result has been in the negative. In science, as 
Turgot said, ‘‘ the first thing is to create a system, 
the second to be disgusted with it.” However, it 
may be considered by other minds in collateral 
directions with better prospects of good resulting. 





VICTORIAN RAILWAYS. 
(By our SpectaL CoRRESPONDENT. ) 
(Concluded from page 270.) 

Maintenance.-—The responsibility for the main- 
tenance of existing lines devolves upon Mr. J. 
Lunt, who is chief engineer of that branch of the 
railway service. As soon as a line is opened for 
traffic it at once comes under this department. 
Formerly it was customary to have in the schedule 
a price per mile for maintaining a new line for six 
months, then the contractor was responsible during 
that time, the period was subsequently shortened 
and eventually entirely done away with. Much work 
has been done by this department in duplicating 
railways which were originally built as single lines, 
and the old lines that had been constructed by 
joint stock companies had almust to be built anew, 
with the exception of such construction of stone 
bridges and other massive works of the time. 

On the line made by private enterprise between 
Geelong and Melbourne there was hardly any bal- 
last, and after the. Government took it over, the 
maintenance department ballasted almost the whole 
of its 45 miles of length from the generous store 
of 24-in. deep ballast which the Government pro- 
vided for the railway from Geelong to Ballarat, in 
accordance with the system of permanent way in 
vogue during the early years of railway construc- 
tion. For the actual work of maintenance the 
labour necessary varies with the locality and traftic; 
in some places half a man to the mile is sufficient, 
but the labour rarely exceeds one man to the mile. 
Inspectors, whose lengths average about 60 miles, 
are placed in charge of maintenance gangs. The 
wages paid by the department are: For labourers, 
6s. 6d.; carpenters, 10s. to 12s.; bricklayers, 10s. 
to 12s.; [fitters, 12s.; other rates in proportion, 
and all wages for an eight-hour day. At the end 
of December, 1889, there were 2473 miles of rail- 
way under the charge of this department ; the fol- 
lowing Table shows the costs of maintenance per 
train-mile and its relation to the gross revenue 
during the past six years : 

Per Cent. 
of Gross 
Receipts. 


14.98 
12.90 
11,84 
12.40 


Cost per 

Train-Mile. 

‘ Pence. 
Six months ending 30th June, 
1884... ies ats ae 
Year ending 30th June, 1885... 
ma 1886... 
ex 1887... 
1888... i 12.68 
“« 1889... 9. 13.10 


During the year 1888-9 a sum of 23,6281. was 
expended in taking up 60 1b. iron and steel rails 
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CORNISH ORE FEEDER. 
CONSTRUCTED BY MESSRS. HARVEY AND CO., LIMITED, HAYLE FOUNDRY. 
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and relaying with 70 lb. steel rails; this sum 
omitted from the maintenance charges would reduce 
the cost per train-mile from 9.16d, to 8.62d. 
£& « d. 
During the year 1887-8 the average 
cost per mile for maintenance was 181 5 9 
During the year 1888-9 the average 
cost per mile for maintenance was 18010 6 

This omits the cost of relaying portions of the 
lines before mentioned, necessitated by rapidly 
increasing heavy and fast traffic. There was a total 
of 69 miles of way—steel rails—used for renewals 
during the year. 

Signalling (Maintenance Department).—Thirteen 
years ago the signalling arrangements of the Vic- 
torian railways were in the same condition as in 
the earliest days of railway management there. 
In January, 1876, not less than 103 trains passed 
daily in and out of Melbourne station yard (Spencer- 
street), and seven semaphore arms were the only 
signals provided for working this traffic—a man 
stood on a platform under a large semaphore and 
worked the arms direct by a lever. No interlock- 
ing arrangements of any kind were in use. The 
then engineer-in-chief had just returned from a 
trip to England, and decided that some better 
method of working and protecting the traffic was 
necessary. As a result, Messrs. M‘Kenzie and 
Holland, of Worcester, were communicated with, 
and they sent Mr. E. Philpott, a signal engineer, 
to carry out the necessary installation according to 
their system of interlocking. By January, 1877, 
the number of trains was increased to 130, and 
Mr. Philpott had, during the time, erected five 
interlocking boxes which contained a total number 
of 120 levers, working 50 semaphore arms. The 
trouble then began. The readers of these articles 
will doubtless have already formed an idea of the 
amount of ‘‘say” the working man or tradesman 
has in the management of public affairs in Victoria. 
Here was an attempt to introduce new-fangled 
notions which the railway servants could not brook. 
‘*There were far too many signals ; they had to be 
picked out; they were entirely confusing.” ‘‘ Peti- 
tions” (?) were promoted protesting against the 
innovation and requesting that the old state of 
things should be reverted to. 

One of the first days the new system was work- 
ing a driver bringing his engine through the yard 
in the usual independent manner, quite regardless 
of the signal set against him, ran over aset of catch 
points. A great hue and cry was raised about 





got the signal, the fireman backed him up. The 
engineer-in-chief and all the head officials visited 
the place, and it was demonstrated that fixed as 
these levers were it would be impossible to run off 
the catch points when the signal ‘‘ all right” was 
given. The engine driver then said he got some 
signal—‘‘ That,” said the engineer-in chief, ‘‘is the 
very thing this system will put a stop to; each 
driver must know his own signals.” A great ad- 
vantage the old system had over the new was, that 
in matters of the kind when any swearing had to 
be done it was two to one on the engine against 
the signal box ; so much so, that a signalman see- 
ing an engine coming would move the arm, pin it 
down, then step out of the box and await develop- 
ments; if accident occurred he was out of the box 
and could not have touched the pinned arm. The 
engineer-in-chief stood firm and the interlocking 
system prevailed, the engine drivers and firemen 
were beaten, but discontent smouldered amain. 
The next complaint was about the back lights on 
the signals, ‘‘ these also were confusing ;” but it 
was no avail, they had to submit to the interlock- 
ing system in its entirety, and before long a few of 
the less conservative of the drivers began to 
acknowledge in a qualified manner that it had some 
advantages. 

In January, 1889, there were no less than 250 
signals in use for the working of the traffic between 
places where eight years before the drivers said it 
was impossible to distinguish individually between 
50 signals. At the end of 1889 over 650 trains 
were daily coming in and out of Melbourne yard ; 
to work this traffic seven interlocked boxes are in 
use containing a total number of 460 levers—the 
greatest number in one box being 120 levers ; the 
number probably by this time has been increased 
to 150. 

There were at the end of 1889 a total of 500 rail- 
way stations on the Victorian system, and of this 
number 120 stations and junctions had been fitted 
with M‘Kenzie and Holland’s interlocking gear in 
144 boxes containing a total of 3663 levers ; addi- 
tions are being constantly made. The railway de- 
partment spend annually about 25,0001. in addi- 
tions to this branch, and about 150 men are con- 
tinually employed in erection work, their rate of 
pay varying from 6s. 6d. to 10s. per day. The 
work is carried out under the direction of Mr. E. 
Philpott, the engineer in charge of the signalling 
branch, the Government having some ten years 
back decided to carry out such work themselves 


“froads leading to nowhere,” the driver swore he | instead of employing contractors ; but the signalling 





gear and all material must, according to the policy 
of the country, be made outside Government work- 
shops, yet be manufactured within the colony. 
Messrs. M‘Kenzie and Holland, having obtained a 
contract to supply gear and material for four or five 
years, established works about three years ago at 
Spottiswoode, near the railway workshops at New- 
port ; both suburbs of Melbourne on the Williams- 
town line. 

Number of Employés.— A return laid upon the 
table of the Legislative Assembly dated September 
3, 1889, gives the total number of employés in the 
railway service as : 





Permanent. Casual. Total. 
11,238 3025 14,265 
Salaries. Salaries. Salaries. 
1,390, 5657. 329,395. 1,719, 9602. 
NOTES. 


THREE Montus’ Sure Lossss. 

In the fourth quarter of last year 338 vessels of 
176,815 tons were removed from Lloyd’s Registry, 
having been wrecked, lost in collisions, burnt, 
foundered, or condemned. In the same quarter there 
were launched 199 merchant vessels of 277,726 tons, 
so that there was an increase of over 100,000 tons. 
Of the losses the smaller proportion were steamers 
-—64 of 68,066 tons gross, against 274 sailing ships 
of 108,749 tons, while of the vessels launched the 
ratios were reversed, steam tonnage being 241,518 
against 36,208 sailing tonnage. Wrecks include 38 
steamers of 42,706 tons, and 157 ships of 52,296 
tons ; and collisions, 11 steamers of 6677 tons, and 
14 ships of 9501 tons. While only 3 steamers of 
2613 tons were abandoned at sea, there were 54 
sailing ships of 21,351 tons so deserted. Two 
steamers of 5013 tons were burned against only one 
small ship ; but ships missing numbered 9 of 9711 
tons against 2 steamers of 3414 tons. So also with 
vessels foundering. These figures seem to indicate 
that there is greater hazard with sailing ships than 
with steamers. Of course the tendency of the age 
is to adopt steamers in preference to ships, but 
even then there must be many steamers as aged 
and frail as of sailing ships. Both the steamers 
burnt had part cotton cargoes. Two steamers 
missing had respectively sugar and iron ore cargoes. 
Of the steamers wrecked, 38 in number, 11 carried 
coal cargoes, 33 were stranded, one was beached, and 
the remainder struck rock, reefs, or sunken wrecks. 
It is interesting, too, to note the nationality of the 
vessels. Taking steamers first, and adopting 
tonnage as a better basis of calculation than the 
number of vessels, we find that British losses only 
represent .65 per cent. of the total tonnage on the 
register, and the colonies .35 per cent. France 
stands first of foreign powers, with .77 per cent. ; 
Sweden second with .73 per cent. ; Spain“ .59 ; 
Norway .31; Germany .13 ; Austro-Hungary .11 per 
cent. In the case of sailing ships there is greater 
difference, and with one or two unimportant excep- 
tions Britain stands most favourably, having a per- 
centage of loss to total tonnage of .91 and of .96 
in the colonies. Although only 5 Austro-Hungarian 
ships were lost, the tonnage, 3240 tons, makes 
2.73 per cent. of the total tonnage owned by that 
country and entered in Lloyd’s Registry. Holland 
with but 3933 tons lost, shows a loss rate of 2.43 
per cent. ; Norway with 27,000 tons lost, of 2.02 
per cent. ; Russia 1.87 per cent. ; Sweden 1.77 per 
cent. ; Denmark 1.40 per cent. ; France 1.31 per 
cent. ; Germany 1.23 per cent. ; Spain 1.21 per 
cent. ; America .88 per cent. ; and Italy .86 per 
cent. Adding steamers and sailing ships sented 
the loss rate in Britain is .71, and in the colonies 
.75 per cent. Sweden has the highest rate, 1.37 
per cent. 


Giascow Harsour IMPROVEMENTS. 

The question as to whether Glasgow made the 
Clyde or the Clyde made Glasgow has formed 
the topic of many discussions, and usually the 
result is mutual satisfaction between the har- 
bour and city authorities. Believing that this 
result is the only final one, the point is now 
pretty much regarded as fit only for after- 
dinner oratory. As chairman of the social meet- 
ing of the employés of the Clyde Navigation Trust, 
the engineer, Mr. James Deas, did not enter on 
controversial ground, but showed the splendid 
progress made since he became engineer twenty- 
two years ago. Then the permanent quayage only 
extended for a mile from Broomielaw, with one 
small dock, and since then several miles of quay- 
age have been added to the wharves for the 
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Atlantic and deep-sea services. A dock and 
three shipbuilding yards occupied the water 
frontage where quays now exist. Agricultural 
land, 40 ft. above quay level, has been made 
into a tidal basin, the Queen’s Dock, with 34 
acres of water space, and with a level 40 ft. below 
quays. There was then no public graving docks, 
now there are two, in which three of the largest 
ships afloat, the City of Paris, City of New York, 
and City of Rome, have been accommodated. 
There is fairly under way, too, a third dock 900 ft. 
long, which will take the largest vessels of Her 
Majesty’s or any navy. On the south side the 
new Cessnock Docks, very much larger than the 
Queen’s Dock, are being constructed on agricultural 
land between Glasgow and Govan. Since Mr. 
Deas joined the Trust a passenger wharf has been 
constructed at Govan, and cattle wharves at Shield- 
hall and Yorkhill. Eight harbour steamers and eight 
cross-river ferries have been started, and two of each 
are now building. These steamers last year carried 
2,177,979 passengers, and the cross-river ferries 
9,076,548. Seven of the ferries are fitted as float- 
ing fire-engines. In connection with the harbour, 
too, there are 9 miles of railway sidings, twenty- 
eight traders’ steam or hydraulic cranes of from 
30 cwt. to 20 tons lifting power, while the Trust 
have forty-two cranes ranging from 75 tons to 15 
tons, and a 130-ton steam crane has been ordered 
for erection on Finnieston Quay. Twenty years 
years ago the total quayage was only 3} miles with 
a water area of 75 acres, now it is 6 miles with 154 
acres of water area. Then the rugged top of 
Elderslie Rock was only 8 ft. below low-water level, 
and made the navigable channel at that point very 
narrow ; now there is 20 ft. at low and 30} ft. 
at high water. Then the ruling depth of the 
channel between Glasgow and Port-Glasgow did 
not exceed 13 ft. at low water and is now 20 ft. 
The maximum draught of vessels arriving at 
Glasgow did not then exceed 22 ft., now it is 27 ft. 
Groundings were formerly of weekly occurrence, now 
they are ‘‘as rare as strawberries at Christmas.” 
The gross yearly revenue has increased from 
150,0001. to 356,0001. last year; for the Queen’s 
Dock alone it is 109,500/. The contrasts speak 
eloquently for the industry involved. 


BIRMINGHAM WATER Supply. 


Birmigham has awakened to the necessity of a 
new water supply scheme, and at a meeting of the 
City Council on Tuesday, the question was dis- 
cussed in connection with a report by the Water 
Committee and eminent engineers. Although a 
definite decision was postponed for a fortinght, 
the scheme suggested was generally approved. 
Between 1876 and 1889 the consumption, it 
was shown, increased from 8} million to 14} 
million gallons per day, and should the increase 
in the future be proportionate, the average require- 
ments of 1893 will be 174 million gallons per 
day, of.1900 21 million gallons, and of 1915 30 
million gallons. As the present supply is only 
equal to 20} million gallons, and in dry seasons 
to 174 million gallons per day, there is clearly a 
necessity for augmentation. Mr. James Mansergh, 
C.E., London, and Mr. Gray, the engineer to the 
Water Corporation, reported on the prospective 
sources of increased supply. The various watersheds 
to the west of the city were examined, and ultimately 
both agreed in recommending that the water should 
be taken from the Elan and Claerwen, partly in 
Cardiganshire and partly in Radnorshire, Wales. 
These, it may be calanabenal, were spoken of as 
sources of supply for London when the Duke of 
Richmond’s Commission considered the metropo- 
litan scheme in 1869. The area is about 45,000 
acres, and the highest point is 2100 ft. above ord- 
nance datum, while the bed of the river is 
700 ft. above tide level. The distance from Bir- 
mingham is 80 miles due west. The area is 
devoted to mountain pasture, the population 
being 180. There is a lead mine upon it, 
employing 30 men; but the washing water there- 
from could be diverted beyond the site of the 
nearest reservoir. There is, therefore, a likelihood 
of complete freedom from contamination, A rain 
gauge at 768 ft. above O.D. gave an average annual 
fall over 20 years of 63.78 in., and as the mean level 
of the watershed is probably 600 ft. higher, the 
rainfall over the area is calculated at 66 in., which 
would provide an adequate supply for the town’s re- 
quirements 50 years hence. Mr. Mansergh proposes 
to place the first dam over the Bilan at a point 
700 ft. above O.D., with its top water level 800 ft. 





above O.D. The water would be backed up the 
Claerwen two miles above the dam, and 3} miles 
up the Elan, forming a lake covering an area of 
380 acres, and holding approximately 4000 million 
gallons, equal to eight months’ supply in 1893, or 
three months’ supply in 1941. Several supply reser- 
voirs are suggested. In the 80 miles conduit from 
the Elan water to Birmingham it is thought 
that there would be 8? miles of tunnel, 3537 miles 
of cut and cover, both equal to an 8-ft. barrel, and 
with a gradient of 16 in. to the mile; 344 miles of 
iron pipes, 45 in. in diameter, would be used in 
crossing valleys, and placed on a grade of 3 ft. to the 
mile. While the tunnels and cut and cover require 
to be made the full size, only one of several pipes 
need be constructed originally across the valleys. At 
convenient places upon the line small break pres- 
sure tanks would be introduced, and half-way a 
reservoir, of 100 million gallon capacity, to provide 
for short temporary stoppages in the conduit above. 
The Water Committee ask for powers to promote a 
Bill in Parliament, and to require a complete survey 
to be made. The cost is put at four millions sterling 
which would not be expended until 1902. When 
the new works are provided gravitation will suffiice 
to raise the water to the higher reservoir level, 
and this would at once, it is estimated, lead to 
a saving of 20,0001. a year on the present outlay for 
pumping. The committee are hopeful that the 
outlay can be met without an increase of the rates, 
although water rents will require to be increased. 
It is hoped that in the course of comparatively few 
years the expenditure and income will balance and 
will permit of a return to reduced water rents. 





ROYAL NAVAL ENGINEERS. 
To THE EpriTor oF ENGINEERING. 
Srr,—Your correspondent ‘‘ Engineer” shows some of 
the many disadvantages under which engineer officers are 
laced, but scarcely presses home with sufficient force the 
st means of compelling the Admiralty to do justice to 
the service. There is a stage at which engineers can 
leave, ¢. ¢., at the completion of their term at the Royal 
Naval Engineering College, Keyham, the training in 
which is admirable as far as it goes, and those who have 
done well there should have no difficulty in obtaining at 
least as good openings as my lords offer to assistant 
engineers, 
ly advice would be, deter all you can from offering 
themselves, and induce those who are in the college not 
to enter the service; let it once be understood that the 
cream of the students will accept the training and pay 
for it, but that they will not accept commissions on the 
present terms, and there is no doubt but that engineer 
officers will be permitted to take their proper position in 
the Navy. In the Army the Royal Engineers are the 
scientific branch, performing duties analogous to those 
of the naval engineer, and many officers of the highest 
rank sign themselves R.E. ; in the Navy the engineers 
are the scientific branch, assumed to be capable of de- 
signing and building the largest ships and machinery 
known, familiar with the use of every form of power, 
capable of commanding half the crew of the largest iron- 
clad, but utterly incapable of commanding eithera torpedo 
boat or steam launch, although the only men who really 
know the full capabilities of either. 

The question of social rank is frequently referred to in 
discussing the question of the pay and ition of naval 
engineers, and it is assumed that engineers are drawn 
from a class inferior to that of other officers. 

What are the facts in the entry last year and the year 
before? Of my personal knowledge, one candidate was 
the son of a captain R.N., one of an inspector of ma- 
chinery, two sons of doctors, several are the sons of gen- 
tlemen of private means, one is a brother to a lieutenant 
R.N., and this list could, I have no doubt, be extended 
by others. 

My knowledge of other branches is limited, but it in- 
cludes two chaplains, one of whom was a schoolmaster, 
and the other is the son of a tradesman, an assistant-pay- 
master is the son of a publican. What mes of social 
distinctions in such cases unless you adopt Burns as 
guide and say ‘‘ A man’s a man for a’ that.” 

But if the comparison be carried further, engineers 
drawn from the same classes as naval engineers are con- 
trolling the largest works and the most difficult opera- 
tions in the world, compared with which the command 
of a warship with all its variety is a mere item, and yet 
we are asked to believe that the men who can maintain 
the more important position, cannot satisfactorily fill the 
lesser one. 

Do the great railway companies ask for social position 
before selecting a chief engineer? and yet will any one 
say that the position of the engineer to the great lines, say 
the London and North-Western Railway, Great Northern 
Railway, Great Western Railway, Midland Railway, &c., 
is inferior in any respect to that of any executive officer 
in the Navy? 

To a mere civilian it seems that the engineer officers are 
too modest in their demands; in the time past seaman- 
ship was everything, but this is gone and in the future 
we must look to steamanship; the man who alone knows 
how to penpet the ship, keep her afloat, and steer her, to 
load and raise the guns, c’ the torpedo, and produce 
the light which will show the enemy, is the man who 





should have the supreme command, and in whose hands 
should rest the final decision, at least it seems so to 
A LANDSMAN, 





THE REPAIRS OF PATENTED MACHINES. 
To THE EprTor or ENGINEERING. 

Srr,—We have a case before us bearing on the right of 
any person to supply parts of a patented machine for 
repairs, and as the opinions we have had on the matter do 
not agree we take this sqeeotenty of putting the case 
before your readers in the hopes that some definite deci- 
sion may be arrived at. 

The case stands thus : 

(A) is the owner of a patent machine patented as a 
combination. 

(A) sells one of these machines to (B). 

(B) requires parts of the machine to repair breakages, 
and orders them from (C), a third person not connected 
with the patentee (A). 

(A) serves (C) with notice that he must not supply the 
parts required for repairs, 

‘qa (C) legally entitled to supply the parts to 
(B). The parts being portions of a machine protected by 
the combination patent in question. 

Has any case been decided on this point ? 

ALPHA, A, 





COMPULSORY BOILER INSPECTION. 
To THE EprToR oF ENGINEERING. 

Sir,—I do not write on behalf of the Boiler Insurance 
Company I am connected with, for from the point of 
view of an insurance company a Bill which requires that 
all boilers should be under the inspection of some com- 

tent authority might be looked upon with favour, but 

write from a conviction that if this Bill be passed we 
shall before long have all boilers under governmental 
supervision, and I do not believe that that would be for 
the benefit of the community. Apparently the promoters 
of the Bill share this belief, for they are at some pains to 
explain that ‘‘the examinations are not to be made, nor 
are the certificates to be granted by the Board of Trade 
or by any other department of the Government.” 

There are, as it seems to me, two flaws in this Bill; 
first the omission of any definition of a ‘‘ competent” 
inspector; and second, the omission of any provision for 
imposing a ‘ag seed if an ‘‘incompetent” inspector be em- 
ployed. The latter omission is a natural consequence of 
the former, for if you do not define competency you can 
scarcely inflict a penalty for incompetency; yet it is cer- 
tain and not merely (as you say) possible “‘ that either 
from ignorant conceit, from misplaced confidence, or from 
apathy or greed, some boiler owners will ” select incom- 

tent inspectors, so that if this Bill become law we may 
in time feel assured that every boiler has a label witha 
number attached to it, and that a license has been issued 
for it, but we shall have no guarantee that the boiler has 
been inspected by a competent person. 

I am not surprised that the promoters have omitted any 
definition of a ‘‘competent” inspector, for if such were 
inserted it would be necessary to see that every certificate 
has been issued by a ‘‘ competent ” person, otherwise the 
law would not be complied with. How this could be 
effected without appointing the Board of Trade or some 
other Government Depectnent to see that the inspectors 
come up to the necessary standard of competency I 
cannot see, but if we are to have compulsory inspection of 
boilers I certainly think we should do the thing properly 
and license not merely the boilers but the inspectors. 

Yours faithfully, 


R. Cuartes LONGRIDGE. 
Knutsford, April 7, 1891. 





To THE Epiror OF ENGINEERING. 

Sir,—Your article under the above head in your issue 
of the 3rd_ appears to very fully explain the case of those 
who deem legislation on boiler inspection a necessity and 
a benefit to the public generally. At the same time, 
however, the full review of the Bill which you refer to in 
your last paragraph would certainly not lead to the con- 
clusion that if it were carried into law it would be of 
practical benefit to steam users, or that it would in fact 
tend materially to the prevention of explosions. For the 
many steam users throughout the country who at present 
take all reasonable precautions in order as far as prac- 
ticable to insure safety in the working of the boilers, the 
proposed measure would only form a difficulty in the 
conduct of their trade. On the other hand, it might be 
urged that in the case of the careless steam users the 
Bill would probably be of benefit. 1t is however well 
known that in all parts of the country there are nume- 
rous ignorant men to be found who although incapable of 
forming a sound judgment would not hesitate to declare 
a boiler safe although its condition might be gravely open 
to = pawn and such men under the weak provision of the 
Bill would be quite admissible as inspectors. Such inspec- 
tions are at present made and have been frequently referred 
to in the investigations of explosions, and it would not 
appear that under the proposed measure any means exist 
of insuring that the inspections shall be of an efficient 
character until after the explosion has occurred, when 
doubtless thcse concerned in such work would be open 
to censure and probably to fine under the Boiler Explo- 
sions Act, 1882. . 

It is laid down in the article referred to, that the boiler 
‘** should be examined from time to time at et 
frequent intervals by some competent authority,” and. 
think that few would be found to disagree with this 
opinion. At the same time it is evident that to leave the 
selection of inspectors to persons who do not necessarily 
know anything whatever of the qualification required 1s 
certainly not the way to insure inspection of any effi- 
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ciency, and although in a great majority of cases the 
inefficiency would not be brought to light, it would only 
be in actual cases where explosion took place that the 
character of the inspector and the nature of his work 
would be fully investigated under the Boiler Explosions 
Act. It would therefore appear that actually the only 
means of attaining a really beneficial inspection would 
still be that which might be expected to result from the 
operations of the Boiler Explosions Act, 1882, and which 
would result without any compulsory inspection. 

Having provided for the first-named principle referred 
to in your article, it must be admitted that the second and 
third main principles are much more definitely stated, but 
though these proceed to give some show of value to the 
inspection by providing for certificates, registering the 
boiler, and the issue of a license, the whole effect cannot 
be looked upon as satisfactory, while the inspection on 
which it is based is so indefinite, and when where the 
most efficient inspection would probably be required, the 
inspection obtained would in all likelihood be the most 
unsatisfactory. 

It is stated in your article that the Bill omits much 
that is open to contention and likely to raise the opposi- 
ticn of its predecessors, but it must be admitted that in 
in doing this those who have arranged the Bill 
have emasculated it and left little more than a 
Bill of formule, and an introduction to further legis- 
lation. It is very evident that the anomalous condi- 
tion of things referred to could not continue to exist, and 
no doubt the effect of the failure of the provision for the 
selection of inspector would be to call forth a supple- 
mentary measure enabling the Board of Trade to certify 
inspectors as competent, and ultimately relegate the con- 
teal of the whole work to the Board of Trade. If there 
were any urgent need for legislation in the matter at all, 
even such a course as this might be excusable, but though 
considerable excitement on the question has been fostered 
by exaggerated statistics, the real facts of the case would 
not appear to show that existing agencies are incapable of 
meeting the difficulties. I give below some figures re- 
lating to a period previous to the passing of the Boiler 
Explosions Act, and subsequent to that. 











| 
Number of | 
Explosions , Persons | Persons 
—— in\United | Killed. | Injured. 
Kingdom. | | 
Totals for seven years, 1874 to | | 
1880inclusive.. ..  .. 308 | 432 | 688 
Average perannum .. oe 4 61.7 | 98.3 
Totals for five years, 1885 to 
1889 inclusive .. oe ee 170 ig | 257 
Average per annum 34 23.6 8 #| 51.4 
Equal reduction of 22.7 p.c. 47.7 p.c. 


61.7 p.c. 
J 








From these it will be seen that actually a very con- 
siderable and rapid reduction, both in the number and 
severity of the explosions, is taking place, and with the 
greatly improved modes of construction and better atten- 
tion which steam users generally appear to be paying to{the 
matter, there is no reason to suppose that this uction 
will not continue, and practically it may be expected that 
the preventible loss of life will be still further greatly re- 
duced in the course of a few years. The punitive clauses 
of the Boiler Explosions Act have certainly latterly 
been more rigorously administered, and there is no doubt 
that if this course be continued in, and possibly the 
severity of the fines still further increased, that the ends 
which the promoters of the Bill have in view will be 
attained without further legislation. 

It would be well, however, while the matter is under 
consideration, if a boiler explosion were defined. The 
condition of things at present appears to be that what- 
ever slight or severe accident comes under the notice of 
the Board of Trade it is classed as an explosion and inves- 
tigated. There appears to be no rule to distinguish 
between a mere escape of steam and a severe boiler explo- 
sion, and consequently the returns of the total number of 
explosions which have been so freely used as an argument 
for further legislation, are unduly augmented and exagge- 
rated. There is no doubt that if a more careful watch 
were mnaintained by the promoters of legislation the. 
might be able to obtain a still greater number of suc 
occurrences as burst smoke tubes and other slight frac- 
tures, which by being included in the returns would 
furnish them with a still bulkier weapon. In the interest 
of accuracy, however, it is desirable that such matters 
should be excluded from returns which are supposed to 
refer to more serious matters. 

The Bill, then, as it stands is ineffective and unneces- 
sary, and if passed into law it can only furnish a step 
towards further legislation which would in the direc- 
tion of Government inspection and a great impediment to 
trade. ours faithfully, 

Epwarp G. HILEr, 
: Chief Engineer and Manager. 
The National Boiler Insurance Company, Limited, 
, St. Ann’s-square, Manchester, April 6, 1891. 





WATER GAS. 
To THE EpiTor oF HNGINEERING. 
_Sin,—We observe in your issue of the 27th ult. a letter, 
signed by Mr. John Head, in reply to a previous one 
from our Mr. von Langer. 

Mr. von Langer is at present abroad, and consequently 
will be unable, at any rate for the present, to pursue the 
correspondence, 

We feel bound, however, to correct the impression 
which Mr. Head has apparently formed, that the Pietzka 
patent puddling furnace is in the experimental stage, So 





far from its claims being based upon a ‘single shift” 
trial, the fact is that at one works, during the last nine 
months, 300 tons per week of puddled bars have been 
and are still being produced in these furnaces, and the 
results have been so eminently satisfactory that it is 
intended to apply the system throughout the entire 
works, from which some 1000 tons of puddled bars are 
turned out weekly. 

Mr. Head is no doubt right in asking for the results of 
working in common grate furnaces with the same class of 
iron as that used in the Pietzka furnace, and we are able 
to inform him that at the same works, and puddling the 
same quality of iron, the consumption of Poel averages 
over 20 cwt. per ton of puddled bars, and the average 
production per shift is not more than 2 tons 2 cwt. 

We shall be extremely gratified to hear when Mr. Head 
realises his anticipation of making puddled bars (from 
any kind of iron) with a consumption of only 2 cwt. of 
coal per ton, because we may then confidently expect to 
do it ourselves with somewhat less, including the raising 


of steam. Yours faithfully 
(The Von Langer Engineering and Water Gas 
a, Limited), 
EONARD Cooper, Director. 


32, Park-row, Leeds, April 3, 1891. 





CONTRACTION OF ZINC. 
To THE Epiror or ENGINEERING. 

S1r,—I should be much obliged if some reader of your 
journal would inform me what contraction a pattern 
maker should allow per foot for a zinc casting. 

Molesworth gives it on page 435 of his pocket-book as 
7s in. per foot (twenty-first edition). 

This is surely too much. 

sx in. is nearer the mark according to a practical test. 

Yours, Xc., 
ScRUTATOR. 








A DANGEROUS HOUSEHOLD BOILER. 
To THE EDITOR OF ENGINEERING. 

Srr,—There is a very dangerous class of household 
boilers being extensively fitted up in this district. There 
is no safety valve attached. he stop valve on the 
cold water inlet pipe is within easy reach of any one. 
The whole apparatus is subjected to the full pressure of 
the town’s mains, which in some districts is about 100 Ib. 
per square inch. A serious explosion might take place 
through the cistern or boiler being weakened by internal 
corrosion or several other causes which might be named. 
The greatest danger, however, appears to be from the cold 
water inlet valve, and the hot water outlet valves bein 
closed and the fire kept burning, and this is not at al 
unlikely to happen at some time or other. It is then 
simply a matter of the fire being kept burning long 
enough to raise steam to cause an explosion. There are 
between fifty and sixty such boilers within a radius of 
100 yards of where I write, and there are, I believe, 
several thousands in Glasgow and district, and it isalmost 
exclusively the only type of hot water boiler being fitted 
up. I am not aware of any one having drawn public 
attention to this, so I have ventured to do so, and there 
does not appear to be any authority to prevent these dan- 
gerous appliances being multiplied. 

Yours faithfully, 


H. HicuHer. 
Crosshill, Glasgow, March 24, 1891. 








THE HOELLENTHAL RAILWAY; THE 
SCHMIDT BRAKE. 
To THE Epiror OF ENGINEERING. 

Srr,—-The letter written by Charles Fairholme in your 
issue of 27th inst. will, I am afraid, tend to = a wrong 
impression with regard to the working of this short but 
interesting railway. 

The writer of the letter endeavours to suggest that those 
responsible for the running of the trains and working of 
the traffic have committed an error of judgment, and 
gone to unnecessary expense, in arranging for trains of 
ordinary length ray pulled, instead of being pushed up 
the incline, the latter being carried out on the similar 
line in the Harz; he also backs up his supposition by 
saying that the Visp-Zermatt has adopted the Harz, or 
93 ten method, after having inspected the Hoellenthal 
trains. The requirements of this “‘rack” branch of the 
Baden State Railways are — though none the less 
interesting ; this line runs through a very wooded country, 
so there is naturally much wood transport (Langholz- 
vekehr), in fact this is what the line was made for; in 
arranging for this special traffic precautionary measures 
are taken. 

The long _ trees or balks of timber, as the case 
may be, ares oe as it were between two wagons; it is 
much safer to pull a train made up in such a way than 
to push the same. 

f the Harz or ‘‘ push” method were adopted, then 
the engine would have to push from Neustadt to Hinter- 
zarten, at which station it would have to run round the 
train and couple on in front, in order to take its train 
down the bank of 1in 18.18; in the method adopted this is 
avoided. At the time when the rolling stock was being 
designed I was in close communication with the be eg 
and the drawings were submitted to me before they left 
the office. I know for a fact that every point, and each 
detail, was seriously considered, and a thorough inspec- 
tion was made both of the Harz Railway and its arrange- 
ments, by visits to the line itself. 

It was decided to try a friction brake, and as the 
Heberlein self-acting brake had been discarded, after a 


year’s regular work, on account of the unfavourable re- 
sults obtained at the official trials extending over that 
period, a modification was sought, and the “‘Schmidt,” 
as used at that time on the Bavarian State Railways, was 
adopted. : , ; 

aving been for years very intimate with the engineers 
on this interesting railway, I write the above facts in 
order to prevent any misunderstanding which might 
arise from what seems a somewhat prejudiced letter of 
your correspondent. ours truly, 

JOHN PLAce. 
4, Chesterfield-street, King’s Cross, London, W.C., 
March 28, 1891. 








LLOYD'S NUMBERS AND BOX-SHAPED 
SHIPS. 
To THE Epitor or ENGINEERING. 

Str,—There is a tendency just now to build ships of 
fuller form than formerly, which becomes gradually more 
pronounced, coefficients of displacement between .8 and 
.85 having in the case of cargo vessels become quite usual. 
At the same time we, every now and then, hear rumours 
of fresh additions to Lloyd’s scantlings, and of a belief 
on the Society’s part that steel ships built to their rules 
are too weak. 

It may be interesting to consider whether the two asser- 
tions are not more closely connected with each other than 
at first sight appears, and whether the real fault does not 
lie in the inadequacy of Lloyd’s numbers as relative 
measures of the strains to which ships of different forms 
are subject. 

Taking Kirke’s block as fairly representing a ship’s 
shape and general qualities, we can assume a midship 
section with mean breadth B, and, by taking different 
degrees of sharpness of ends, get blocks 2 and y repre- 
senting ships of the same numbers, one of them having 
half the displacement of the other. 

Taking the ships as girders, the midship strains to 
which they would be subject would be proportional to 
half displacement xa lever equal to the distance from 
amidships of the centre of buoyancy of the half-body, in 
each case. 

If the half displacement of y be taken as 1, the half 
displacement of x will be .5 

Similarly, if the half-length be taken as 1, the levers, 
or distances of centres of buoyancy of the half-bodies 
from amidships will be.5 for y and .333 for xz. We then 
have the value of half displacement x lever, 


a= .5x.333=.1666 
y=1 x 


for 


and for 6 2S, 

that is, the longitudinal strains to which the midship 
parts of the two ships are liable as .1666 : .5, the one one- 
third of the other. 

It may be objected that such extreme cases do not 
occur in practice, but even if we took the actual extremes 
as in the proportion of only 1 : 1.5, the discrepancy would 
still be far too great. 

Lloyd’s rules are in the main the outcome of experience 
imperfectly understood and soe Twenty to thirty 
years ago what ranked as a full ship might have a coeffi- 
cient of displacement of .7 The Society then found some 
ships show signs of weakness (the largest in size, but 
still more the fullest of the large ones would do so) and, 
measuring the strength of the rules at their weakest part, 
increased their scantlings all over. 

ear by year eae fuller, and therefore weaker, 
ships continued to be built, in their turn again showing 
signs of weakness, and the Society, as before, kept on 
increasing their rules all over, till the scantlings of a ship 
of, say, .7 coefficient, now classed 100 A, will bear no 
comparison with those of ships of the same sharpness 
looked on as equal to anything in the earlier days of the 
Society. 

The effect of the above inconsistencies on the mercan- 
tile marine is a very bad one. The building of wall-sided, 
bluff-ended ships is, no doubt, in part, influenced by con- 
siderations of tonnage, but it is principally the outcome 
of the method of taking the classification numbers, 

A ship to carry, say, 1000 tons of cargo at a moderate 
speed could be most advantageously built with a large 
and comparatively fine midship section and moderately 
sharp ends, were it not that the classification societies 
require such a ship to be much more strongly and heavily 
built than the full ship which actually finds favour. 

The power required to propel the full ship is greater 
than that for the fine one, but for small speeds the extra 
cost of machinery in the former case is less than the 
extra cost of hull in the latter. 

In either case money is thrown away, and if the 
amounts thus wasted on the ships of our merchant fleet 
were added up, the total would be enormous. 

Schools of ship design unfettered by classification num- 
bers may be seen at the British Admiralty and at the 
Elswick and other warship building yards. A warship 
has to carry a weight of armour, fuel, warlike appliances, 
&c., corresponding to the cargo of a merchant vessel. For 
a given weight to be carried at a given speed it is all im- 
portant to reduce the length and the weight of the hull 
as much as possible, and this is carefully looked to, but 
the result is anything but the box-shaped ship to which 
our merchant shipowner has become accustomed. 

Modified a little by the different conditions of stability 
required, there is no reason why merchant ships should 
not be built approximately like the war vessels, if only 
classification numbers were taken in a rational way. 

Mr. Martell once remarked that the Admiralty vessels 
would not class 100 A at Lloyd’s, and no doubt he was 
right, but when the question is looked at in the light of 
the comparison between full and sharp vessels made 
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above, it will be evident that the fault lay not so much in 
no Admiralty practice as in Lloyd’s numbers them- 
selves, 
; ArtuurR R. LIpDEL. 
10, Bucht Strasse, Vegesack, Germany, March 22, 1891. 








THE EFFECT OF THROTTLING STEAM. 
To THE Epitor oF ENGINEERING. 

S1r,—The following extract from a recent issue of one 
of your contemporaries, which is in keeping with a pre- 
vailing, though incorrect belief, among engine drivers, 
and which is often made use of by vendors of some of the 
throttling governors, ought not to pass unnoticed: ‘* Fur- 
thermore, during the whole experiment under notice the 
steam was throttled and consequently thoroughly dried, 
although not sensibly superheated.” 

No attempt will be made to discuss the implied state- 
ment that steam would be likely to be superheated by 
throttling, in any practical case, but a simple way of 
ascertaining the gain due to throttling may be of interest 
to some of your readers. Let 

p=the pressure, in pounds per square inch, 
above an absolute vacuum, before reduction. 

\=total heat required to generate one pound of 
water from a temperature of 32 deg. Fahr. 
into steam of pressure p. 

q=heat of the liquid, or the heat required to 
raise one pound of water from a tempera- 
ture of 32 deg. Fahr. to the temperature 
corresponding to the pressure p. 

r =\-—q=heat of vaporisation, or heat required to 
vaporise one pound of water at the tem- 
perature corresponding to steam of the 
pressure p into steam of this pressure. 

x = the weight of water contained in a mixture of 
one pound of water and steam of the pres- 
sure p. 
p) = the reduced pressure. 
qi, \1, and r; quantities corresponding to 7. 

The total heat imparted to one poundof the mixture of 
pre-sure p is (q + r) — x 7, and the total heat required for 
one pound of dry steam of pressure p isq; +7). We 
must have, therefore, 

(q+r)-er=(n+n) 
or 
ar=(q+r)- (a+) 


a= 4tr)—(atn) — A=, 
r r 


and 


That is say, the greatest amount of moisture permissible 
in one pound of steam of pressure p, if we would obtain 
one pound of dry steam at the reduced pressure 9), is 
equal to the difference of the total heats corresponding to 
. these pressures, divided by the heat of vaporisation r of 
steam of greater pressure. 

Example. Let p = 90 lb. absolute, p, = 75 Ib. absolute, 
then \ = 1179.6, \; = 1175.7, and r = 889.6. These values 
being taken from Professor Peabody’s steam tables. 


a = 1179.6—1175.7 _ 3.9 9.90438 Ib., 
889.6 889.6 
or about four-tenths of 1 per cent. of moisture would be 
dried in reducing the pressure from 90 lb. to 75 1b. ora 
throttling 15 Ib., which shows the small amount of gain 
to be thus obtained. 


Boston, March 4, 1891. THROTTLING. 





THE ‘‘TEUTONIC.” 
. To THE Eprror oF ENGINEERING. 

Srr,—Your correspondent ‘* White Star,” in attempting 
to prove Teutonic’s log, of her westbound voyage in 
August last correct, has unwittingly proved the opposite. 
He writes, ‘‘ There can scarcely be a doubt that the time 
given by Captain Irving, when hisship was abreast Roche’s 
Point, was Queenstown time, viz., 2.15 p.m. Now the 
time according to Lloyd’s was 1.47 p.m. Take this to be 
Greenwich time, as there is not a doubt it is.” (Quite so). 
‘‘What is the difference between Greenwich and 
Queenstown time ? Queenstown time is 28 minutes slow 
of Greenwich,” &c. 

Without following him any further, surely if it is 
2.15 p.m. at Queenstown, it will be 2.43 p.m. at Green- 
wich, not 1.47 p.m. 

Has he confounded “later” with “‘slower,” or “‘slower” 
with “later.” 

As a matter of fact, however, the difference of time 
between Greenwich and he’s Point is 33 minutes. 
The good folks of Queenstown keep Dublin time, and the 
difference is 25 minutes, not 28. 

Further, if the time given in Teutonic’s Log, viz., 
2.15p.m., is Queenstown time, as stated by ‘‘ White Star,” 
perhaps he will be good enough to explain how Teutonic 
came to be abreast of Old Head of Kinsale Signal Station 
at 2.15 p.m. Queenstown time, as she undoub was. 
The distance between Roche’s Point and Old Head of 
Kinsale being fully 16 knots. 

In conclusion, I would beg ‘‘ White Star” to carefully 
read ‘*Engineer’s” two letters published by you ; when he 
has done so he will doubtless apologise for having 
misquoted him. 

If he has any further time to spare, possibly a little 
might be occupied with advantage to us all in revising 
his facts (?), as some of them are woefully out. 

He might also read with advantage your article on this 
subject, published I think in September or October last. 

I am, yours obediently, 
ANOTHER ENGINEER. 
Central Station Hotel, Glasgow, 
March 18, 1891. 





THE DISTRIBUTION OF ELECTRICAL 
ENERGY. 


At the eighteenth ordinary meeting of the session of 
the Institution of Civil Engineers, held on Tuesday, 
April 7, the President, Sir John Coode, K.C.M.G., being 
in the chair, the paper read was on “‘The Cost of the 
Generation and Distribution of Electrical Energy,” by 
Mr. R. E. B. Crompton, M. Inst. C.E. 

Machinery for the supply and distribution of electrical 
energy came under two haath, namely, the generating 
plant, comprising boilers, steam dynamos and switching 
apparatus, and the distributing plant, consisting of a net- 
work of conductors, supplemented in some cases by accu- 
mulators, and in other cases by transforming apparatus to 
change energy from high-pressure to low-pressure. 

Part I.—Cost of Generation.—With the high effi- 
ciency of 96 per cent. which was now attainable in 
dynamos, the cost of the electrical energy ought only to 
be a small fraction in excess of that of a corresponding 
amount of mechanical energy. The wide differences 
between the calculated amount and the figures attained 
in practice, were considered. The three items of cost, 
namely, material, labour, and up-keep, were influeneed 
chiefly by the ‘‘load factor,” the design and arrangement 
of the plant, and the local cost of material and labour. 

The author had given the name of load factor to the 
relation which the actual output of any given plant bore 
to what would be its output if it were worked continuously 
at the full load. In order to pe the relative economy 
of fuel, water, or other material used in generating elec- 
trical energy, he had fixed on a consumption of 25 Ib. of 
water and 24 1b. of Welsh coal per unit generated as a 
standard which might be reached in the future, although 
nothing approaching those figures had yet been attained 
in practice. 

He then proceeded to describe the electrical supply 
stations from which the data for the paper had nm ob- 
tained, namely, the Kensington and_ Knightsbridge 
Electric Lighting Company, and the St. James’s and Pall 
Mall Electric Lighting Company. The load factor of 
these stations varied from the exceedingly low figure of 
2.5 for the Kensington Station in the month of August 
to 41.5 on one occasion, which was the best load factor of 
the St. James’s and Pall Mall Company’s station, and 
showed how these varying load factors affected the cost 
of production. It was pointed out that a limited use of 
storage plant could reduce the consumption of fuel, &c., 
and shown by a diagram that the proportion of accumu- 
lators should be about 20 per cent., or one-fifth of the 
whole generating plant. The author recommended a 
return to the older type of internally fired boilers ; the 
chief cause of the small evaporation, in low load factor 
stations, was the loss of heat incurred in getting up steam 
in several boilers for only short periods every evening. 
Several types of boilers which had been found to have 
special advantages were described, one important con- 
sideration being that in electrical light stations the space 
from front to back was frequently limited, so that a 
boiler which could be built up to a height of from 14 ft. to 
16 ft. offered several advantages. 

Distribution.--The cost of distributing electrical energy 
was made up of that of the up-keep of the distributing 
olant and of the percentage of the energy which was lost 

y the fall of pressure in the conductors. It followed 
that the merit of competing systems was inversely as the 
cost of generating the units so wasted, divided by the up- 
keep of the conductors, For instance, if in distributing 
20,000 units to a given distance, system A wasted 1000 
units in a given time, the cost of 7 for the same 
time being 10/., whereas system B wasted 3000 units 
at a cost of up-keep of 3/., B was slightly better than 


A, because = . a : 300 to 333. It was difficult 


10 
to apply the method of comparison to the systems now 
in use, as the cost of the —- was not yet known 
with sufficient accuracy. he author’s opinion was 
that whenever underground mains consisted of con- 
tinuously insulated cables, the sum required for up-kee 
would be not less than 4 per cent. of the original cost, an 
was not likely to exceed 7 percent. When, however, the 
underground mains took the form of bare copper conduc- 
tors with glass or porcelain insulators, the cost of up-keep 
might be as low as from 1 to 2 per cent. In this connec- 
tion the distribution system of the Kensington and 
Knightsbridge Company was described, and reference 
was made to the systems of supply for St. James’s and 
Pall Mall, Westminster, Notting Hill, and for the St. 
Pancras Vestry, also that in use at Birmingham. 

The author had found difficulty in obtaining accurate 
accounts of the cost of distribution by the alternatin 
transformer system, but all the published accounts hi 
shown that the total net cost per unit was greatly in 
excess of that of the low-pressure system. The author 
had under his charge a plant of generating and dis- 
tributing machinery on the alternating transformer 
system for the public lighting of Chelmsford, a small 
private demand existing in addition. In this case 
the machinery was worked for long periods at a high- 
load factor, so that the cost of generating was excep- 
tionally low, and as the load in the transformers was 
perfectly lar, it had been possible to so proportion 
them as to worked continuously at their maximum 
efficiency. A table showed the factors for this 
station for the months of August and December, 1890, 
and a twenty-four hours’ load diagram, taken on January 
20, 1891, was exhibited. The annual load factor was 
found to be 31.0, and the pounds of coal per unit gene- 
rated, 8.88; the pounds of coal per unit delivered, 10.70, 
hence the efficiency reached 83 per cent. But this was 
an extremely favourable example, and an alternating- 
transformer installation in a medium-sized private house 
in the Kensington district, tested by Professor A . 
was found to have a mean annual efficiency of only 53 per 





cent. The remedy for this defect in the alternating 
system gonsisted in what had been called ‘* banking” 
the transformers. This meant that a district to be sup- 
plied with electricity should be laid with a low-pressure 
network, in all respects similar to that provided for the 
direct low-pressure system ; but in place of the feeders 
and at the point where the feeder mains were connec’ 

to the network, a fireproof and incombustible chamber 
should be formed under the surface of the roadway. In 
this a number of transformers of graduated sizes were 
arranged, with the high-pressure mains connected to 
them, so that the transformers might be switched into 
action automatically as required, that was to say, during 
the hours of light load the smallest only would be in 
action, the others being automatically added as the de- 
mand increased. 

ne his experience, the author endeavoured to 
show ; 

1. The actual cost of generating and distributing elec- 
trical energy on the scale at which it was now uced, 
and with the machinery that was already inatadlod. 

2. The direction in which improvements might be in- 
troduced to secure greater economy. 

3. The important effect of a variable load factor, which 
might be almost entirely eliminated from the cost sheets 
of those who desired to employ electrical energy con- 
tinuously. 

4. That the losses on distribution in low-pressure supply 
were already so low that further improvement could not 


be — 

5. That the existing systems of alternating supply 
would have to be greatly modified if they were to be used 
in residential neighbourhoods having low load factors. 





LAUNCHES AND TRIAL TRIPS. 

THE steel screw steamer Ardgowan, lately launched b 
Messrs. M‘Arthur and Co., Paisley, for Messrs. P. and M. 
Hendry, of Greenock, made her official trial trip on Satur- 
day, the 4th inst. She made four runs over the measured 
distance in the Gareloch, and attained a speed of 
9.93 knots per hour, the guaranteed speed being 9.50 
knots. The dimensions of the Ardgowan are: Length, 
120 ft. ; beam, 19 ft.; depth of hold, 10 ft.; and 230 
tons deadweight. She has a pair of compound surface- 
condensing engines, the boiler being of steel, the pressure 
of steam to be carried being 120]b. The engines and 
boiler were constructed by Messrs. Bow and M‘Lachlan, 
Thistle Engine Works, Paisley. 


On the 6th inst. Messrs. William Denny and Brothers 
launched from the Leven Shipyard, Dumbarton, a fast 
paddle steamer for the London, Woolwich, and Clacton- 
on-Sea Steamboat Company, to run in connection with 
the paddle steamer Clacton Belle, built by them for 
the same company, and described by us on page 39 ante. 





CaTALOGUE.—We have received from Messrs. Bowes- 
Scott and Western, of the Broadway Chambers, West- 
minster, London, a copy of their very handy catalogue of 
mining machinery. e catalogue contains 176 pages of 
fully illustrated matter, describing all the different items 
of mining plant supplied by this firm. These items range 
from elaborate pumping and gold-mining plant, down to 
—_ small but indispensable tools as hammer and pick 

eads, 





‘THE BUILDING AND ENGINEERING JOURNAL OF AUS- 
TRALIA AND NEW ZEALAND.”—We have received a copy 
of this journal, which has entered its sixth volume of the 
new series, and has incorpora with itself the Aus- 
tralian Building Trades Review, the Victorian Engineer, 
and the New Zealand Engineer. It is published both in 
Sydney and Melbourne, and the chief features are re- 
tained in both issues. The co: y before us deals princi- 
pally with architectural and building matters, and has 
three “re plates of illustrations, executed on tinted 

aper. The leading article criticises a presidential ad- 

ress in a manner which is not customary in relation to 
such effusions, when compliment usually takes the place 
of sincerity. As the address appeared in a previous issue 
we cannot say how far the criticisms were deserved. We 
are glad that the engineers and architects of Australia are 
supporting a paper of their own. 





WESTERN Union TELEGRAPH Company.—The net profit 
realised by the Western Union Telegraph Company in its 
financial year ending June 30, 1890, was 7,312,725 dols., 
as compared with 6,218,041 dols. in 1888-9, and 5,070,572 
dols. in 1887-8. The rough receipts of the three years 
were 22,387,089 dols., 20,783,194 dols., and 19,711,164 dols. 
respectively. In spite of a good many vicissitudes and 
drawbacks, the company’s net revenue has steadily in- 
creased during the last twenty-five years. In 1866-7 it 
stood at 2,624,919 dols. ; in 1869-70 at 2,227,965 dols. ; in 
1879-80, at 5,833,937 dols. ; and in 1889-90, at 7,312,725 
dols., as already indicated. The rough receipts stood at 
6,568,925 dols. in 1866-7, at 7,138,737 dols. in 1869-70, at 
12,782,894 dols. in 1879-80, and at 22,387,029 dols. in 1889-90. 
The number of messages forwarded by the company was 
5,879,282 in 1866-7; in 1869-70, 9,157,666; in 1879-80, 
29,215,509 ; and in 1889-90, 55,878,762. ‘It will be noticed 
that the company has been continually doing more and 
more work for less and less money, the rough receipts 
having only increased little more than three-fold during 
the last twenty-five years, while the number of telegrams 
despatched increased nearly eleven-fold in the same 
period. The number of miles of wire owned by the com- 
my! in 1866-7 was 85,291 ; in 1869-70, 112,191 ; in 1879-80, 

534 ; and in 1889-90, 678,997. This prodigous growth 
pe largely the result of amalgamations with other under- 
Ings. 
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DIAGRAMS OF THREE MONTHS’ FLU 


CTUATIONS IN PRICES OF METALS. 


(Specially compiled from Official Reports of London Metal and Scotch Pig Iron Warrant Markets.) 


JANUARY, 1891. 


Fesrvary, 1891. 


Marcu, 1891. 








Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the case 


of hematite, Scotch, and Cleveland iron, and Il. in all other cases. 


The price of quicksilver is per 


bottle, the contents of which vary in weight from 70 lb. to 80 1b. The metal prices are per ton. Heavy 


steel rails are according to Middlesbrough quotations. 





INDUSTRIAL NOTES. 

During the past week attention has been directed to 
the International Miners’ Conference held in Paris, as 
affording some clue to the possibilities of international 
federation as proposed by the socialists, and the ‘‘new 
unionists.” The experience of that conference is not 
very favourable to international action. Whatever 
may be the outcome of present and future action, 
matters are not yet ripe for that close co-operation 
which the workers desire, and which some capitalists 
dread. The fact is the conditions of industrial 
life are essentially different on the Continent from 
those in Great Britain in many important respects. 
Presently, after some preparation, the different 
nationalities may find a modus vivendi; but none 
such can be found without careful adjustment of the 
means to the end, the peculiarities of each nationality 
being carefully considered. The difficulties of the 
situation were distinctively shown in the discussion 
upon the mode of voting at the conference. The British 
delegates contended that the voting should be by 
numbers, each delegate having one vote for every 1000 
members represented; the foreign delegates contended 
that the voting should be by nationality, in which case 
the country having but one delegate would equal in 
voting power the United Kingdom with 40 delegates. 
The importance of the contention will be evident from 
the composition of the conference. The total number 
of delegates was 100, representing 909,167 members. 
Of that total 41 were British delegates, representing 
448,636 members; 23 French delegates represented 
127,000 members; 19 German delegates representing 
141,531; and one Australian delegate representin 
100,000 members; 15 Belgian delegates ee 
92,000 members, If the voting had been by nation- 





alities the 59 foreign delegates, had they been all 
agreed upon a given policy, would have left the 
British delegates in a hopeless minority of 19 or 20, 
though they represented very nearly one-third of the 
entire number represented at the conference. The 
whole policy of the conference would thus have been 
decided by foreign delegates. 

Mr. Thomas Burt, M.P., was elected general presi- 
dent of the conference, with two others as co-presi- 
dents, and also four secretaries representing the 
different nationalities, with Mr. Benjamin Pickard, 
M.P., as general secretary for the conference. There 
was some little confusion even over the elections in 
consequence of differences of language, but explana- 
tions removed those difficulties. The question of 
voting was at first mixed up with the proposal for a 
federation of the miners of various natiunalities, but 
when this was disentangled the proposal was made 
that each nationality should be represented by one 
vote, irrespective of the number of delegates. This 
nearly led to a dissolution of the conference. The 
proposal in that precise form was not carried, but 
the principle of voting by nationalities was adopted 
by the conference, by the votes of 58 foreign dele- 
gates to 40 British delegates, much to the dismay of 
the latter. The contest over this principle of voting 
led to some rather extraordinary and exciting scenes, 
the chairman’s bell being snatched from his hand, 
and also to an attempt on the part of the visitors 
in the gallery to get at the president for the French 
section for his supposed sympathy with the views 
of the British delegates. The question of federation 
rather dropped into the background in consequence 
of the diversity of opinion upon the method of 





voting to be adopted, The conference then drifted 


into a heated debate on the subject of a general 
strike for the eight hours, which lasted the best part 
of three days. The views expressed were by no means 
in accord on the subject of a general strike, and the 
resolution, as ultimately carried, only asserted that a 
general strike may be necessary under certain circum- 
stances. That there is a consensus of opinion in 
favour of the eight hours’ day is undeniable, the differ- 
ence being as to the means of attaining that standard 
day, or shift, for the mining population. Even on the 
— of legislation there were strongly marked 
differences. But the oddest thing of all is that the 
delegates seemed only to see two ways, one legislation, 
the other a general strike; surely those two extreme 
methods do not exhaust the list. 

The monthly report of the Steam Enginemakers’ 
Society for April states that the total of the branch 
reports is less favourable as regards the prospects of 
trade, there being fewer orders for new work coming 
forward. In pray Hemi centres of this industry there 
has been a suspension of hands, but not to any great 
extent ; but in two other large centres there has been 
a difficulty in obtaining a sufficient supply of suitable 
men. The total increase in the number of unemployed 
is only eight, so that there is little cause of complaint 
on this score at present. There is a dispute at 
Barnsley ‘‘ owing to an excessive number ofapprentices 
at one firm, with the result that all the society men 
have ceased work.” It is stated that the firm has re- 
fused to give way, and it is admitted that non-society 
men are being secured to fill the places of those who 
had left. Of the total out of work 34 are erectors or 
fitters, 16 are turners, and 8 are patternmakers ; the 
others are millwrights, smiths, and seagoing engineers. 
The number on the sick list has increased by 14, the 
total being 156, and 105 on the superannuation fund, 





The condition of trade in the engineering industries 
throughout Lancashire shows little actual sign of de- 
clension, except that during the holidays most of the 
shops were closed for several days. The chief firms in 
the district are well supplied with work for the present, 
but the weight of new work coming forward is taper- 
ing off, so that the outlook is not so encouraging as it 
has been. In the iron trade a very depressed tone pre- 
vails throughout all branches, the outlook for the 
immediate future being so unsatisfactory that neither 
buyers nor sellers show any disposition to enter into 
business transactions of any moment. There seems to 
be a curtailment both in consumption and production. 
The steel trades are not much better, either as regards 
raw material or manufactured goods. The movement 
for the 53 hours is somewhat quiet, only two of the 
firms in addition to Messrs. Mather and Platt, namely, 
Messrs. Bailey, of Salford, and Messrs. Saxon, of 
Gorton, having conceded the hour asked for. The 
Masters’ Association replied by a direct refusal, but 
some other firms have stated their willingness to con- 
cede the hour if the majority consent. The represen- 
tatives of the several societies interested have held a 
meeting, but no definite course has been decided upon 
as yet. With the tendency to slacken off the work- 
men’s committee are acting with great caution. 


The condition of trade in the Cleveland district is 
not so bright as could be desired, in fact the position 
of affairs is not at all reassuring. The finished iron 
trade is reported to be very dull, manufacturers com- 
plaining that whilst they have a fair number of orders 
they are unable to get the specifications from the 
buyers, so that the production at the rolling mills 
has been reduced. Messrs. Walker, Maynard, and 
Co. have discharged thirty-onemen in consequenceof the 
blowing-out of a furnace at the Redcar Iron Works, a 
furnace that has been kept alight ever since December, 
1875, a period of 15} years, during which it never 
ceased to produce pig iron except for about ten days, 
when it was damped down. The South Stockton Iron 
Works have been stopped for an indefinite period, 
unless some arrangement can be effected by which the 
men agree to accept a reduction in wages, as the firm 
state that they cannot continue to carry out the works 
at the present rates. This company is not connected 
with the Board of Arbitration and Conciliation in the 
district, so that the rates are not regulated by any 
mutually agreed scale. It is rumoured that another 
firm engaged in the finished iron trade contemplate 
closing their establishment. 

A further fall in the price of iron has brought the 
blast furnacemen face to face with the demand of the 
employers for a considerable decrease in wages, 
the masters requiring 124 per cent. reduction. Had 
a sliding scale been in operation the wages would 
have gone down proportionately to the fall in the 
price of iron, but the arrangement terminated last 
July. The men were to blame. They objected 
to have their wages regulated by the prices realised 
two or three months before they got the advance. 
But they forgot that if they were behind in getting the 
advance, they had the benefit when a fall in prices 
took place, as the fall would not affect them until an 
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equal period of time elapsed. The policy was short- 
sighted, as in theend prices and wages equalise each 
other, as the Wages Board amply prove to the satisfac- 
tion of the operative members. 

The Cleveland miners have unanimously agreed to 
appeal to the mineowners to establish an eight-hours’ 
standard working day for all classes of men and boys 
employed at the mines. The men of the district, in- 
cluding the quarrymen, have decided to hold a great 
demonstration on the 10th of June next, and to send 
delegates to the miners’ conference to be held in 
Durham in May. 





The condition of trade in the Sheffield and Rother- 
ham district has been extremely quiet in consequence 
of rather prolonged holidays, A of repairs in many 
cases ere resuming work. There are complaints of a 
falling off in orders in some of the leading crucible 
steel firms, the prices weakening in most cases. Some 
contracts in the market are not sufficiently remunera- 
tive to be secured. Special brands of steel, however, 
such as for engineers’, smiths’, and other tools, are in 
demand, and also steel for mining purposes. Plated 
goods have had a prosperous Easter season, the demand 
being good. No definite steps have been taken as 
regards reductions in rates of wages, though it is 
rumoured that reductions are in contemplation. In all 
respects labour movements are quiet just now in the 
district. 





The national conference of ironworkers held at Bir- 
mingham was the best attended for many years. The 
eight-hours’ question was discussed at some length, when 
it was agreed to refer the matter back to the districts 
and lodges in order to see how best to promote eight- 
hour shifts throughout the whole of the iron and steel 
industries in which the members are engaged. There 
were no complaints made against the Midland Wages 
Board, on the contrary, all the discussion turned upon 
the question how to strengthen that Board and extend 
its influence. It is quite possible, nay probable, 
that the recent action of the Board in not taking 
advantage of the 24 per cent. reduction on the present 
rates, as by the average settling price the employers’ 
section could have done, very much helped the repre- 
sentatives of the men at the conference. 

Mr. Councillor Tait, the leader in the recent Scotch 
railway strike, reports that 33,000/. were received on 
the part of the men to help them to win their battle. 
Some of the concessions made by the North British 
are regarded as far from satisfactory—twelve hours, 
with extra pay for Sunday, and time and a half for 
the guards, te condemned as altogether inadequate. 
The matters in , Snr have been under the considera- 
tion of the directors of the Caledonian, but their de- 
cision is not yet made known. The Midland and 
Great Northern have made some further concessions 
in hours or wages, according to class and circum- 


stances. 





Work at the docks appears to have gone more 
smoothly since the Cardiff strike and the dissolution of 
the general Federation Committee, which used to issue 
a manifesto one day to revoke it another. Only a short 
experience of the controlling power of a committee out- 
side that of the union of the trade, has proven the 
impossibility of one trade exercising control over 
another. Left to themselves the dockers have been 
settling down to work, and very little friction has been 
observable between those in the union and those having 
federation tickets; of the latter about 500 are per- 
manent hands who are lodged and fed, besides those 
taken on from day to day. These men are under the 
Shipping Federation, and are available in case of a 
dispute or rupture, so that the unionists have to be on 
their best behaviour. In the Victoria and Albert 
Docks the majority of the shipping firms now under- 
take the loading and discnarging of their own vessels 
under what is termed the ‘‘new scheme ;” the Docks 
Joint Committee are thus able to obtain an approxima- 
tion of the labour daily required, and consequently to 
put on the requisite number of registered labourers, to 
the exclusion of extra men. The new system has 
not yet extended to the up-town docks, certainly not 
as a general rule, so that the experience gained in 
the one case may be of service in introducing the 
scheme into other parts of the dock system. The co- 
operative principle has not been so extensively re- 
sorted to as was expected, and it is doubtful whether it 
could be universally applied. The variations in wages 
were so marked that the system bred discontent, for 
whilst one gang of men were able to earn over Is. per 
hour, or in some cases 15s. to 17s. per long day, other 
men on the old lines had to be content with from 4s. 
to Gs. per day according to the number of hours worked. 
The ph rie thing about the scheme was that the piece- 
work prices were based on the cost of daywork prices, 
a fact which carries its own moral. 





The women employed in chainmaking, the makin 
of nails, rivets, &c., at Cradley Heath, Rowley, an 
the neighbourhood, are complaining loudly of the 
attempt to bring them under the operation of the Fac- 





tories and Workshops Acts, as proposed by some of the 
Bills now before Parliament. At a public meeting 
held on the subject the men applauded the provisions 
of the measures, but the women cried shame, espe- 
cially at the proposals which prohibit young girls 
under sixteen years of age working at the making of 
chains, nails, and rivets, and forbid the using by any 
woman of an ‘‘oliver” over 4 lb. in weight. The 
chainmakers of Cradley Heath are always trotted out 
when it is attempted to show up the cruelties of the pre- 
sent industrial system, but as soon as any effort is made 
on their behalf they bitterly complain of interference. 
A deputation of charming women chainmakers is to 
wait upon the Home Secretary on the subject, similar 
— of the pit-brow girls, in 1887, on the Mines 
ill. 





The allowance to the blast furnacemen lately on 
strike in the Scottish districts ceases from the present 
week. They have had a long spell of nearly six months’ 
pay, but they have lost their situations, have suffered 
much privation during the long bitter winter, and are 
now with little prospect of work, seeing that the pro- 
duction of iron is being lessened in all the chief dis- 
tricts. Of course there must be an end to such pay, 
or it would amount to superannuation practically, but 
in cases like this it seems to be peculiarly hard, as no 
work at their trade is elsewhere to be obtained. 





The dispute at Messrs. Vivian’s collieries, near 
Swansea, did not terminate as was expected by agree- 
ment at the last monthly district meeting of the South 
Wales miners. The meeting urged the men to return 
to work pending the decision of the arbitrators. The 
matter was then referred to the men, when they 
resolved that it would be unwise to accept anything 
less than the full demands made. They, however, 
pledged themselves toabide by any definite settlement 
effected by arbitration. 

Some useful figures have been prepared relating to 
the hours of labour of ‘‘ boys” in the Northumberland 
collieries. Ithas been stated in the returns recently 
adverted to that the hours for males under 21 years of 
age were from 60 to 66 hours per week, ranging from 
10 hours to 11} hours per day. But only 64 work 11} 
hours at all, and these are engaged where little 
manual labour is required. A careful analysis of the 
figures shows that the hours are 10, 104, 10#, 11, and 11} 
respectively, the latter being worked only by 64 boys 
all told. But it appears that the average working 
hours are only 54.83 per week, the error having arisen 
by multiplying the hours per day by six for the week, 
whereas Saturday is a short day, besides the off days, 
once a fortnight. 

The Lancashire miners have reversed the decision 
arrived at on March 26, when by a narrow majority it 
was resolved to support an international strike for the 
eight hours. Their delegates to the Paris Conference 
were charged not to support or advocate a general 
strike, ‘The miners at Messrs. Fletcher’s collieries, 
Little Lever, had an interview with the owners with 
reference to deductions for dirt. The matter was 
adjourned for a month to endeavour to arrange a 
mutual settlement. At Darcy Lever a strike which 
had taken place over the prices paid, has been settled 
by the closing for the present of the places where the 
dispute arose, the men meanwhile being employed at 
other places, at the usual prices or rates. A dispute 
at St. Helens with reference to the methods of work 
is to be discussed mutually by the owners and the 
men’s representatives with a view to some arrangement 
of terms. 

The news from Pittsburg shows that labour struggles 
are even more acute in parts of America than in the 
old country. The Federation of Labour, it appears, 
ordered a general strike of the Pittsburg miners for 
the eight hours to commence on April 1 instead of 
May 1, as originally contemplated. On the day follow- 
ing the strike an attack was made by some 400 of the 
ps aes at Morewood upon works of the Frick 
Coke Company, when, on being commanded to desist, 
they fired upon the deputy sheriffs, some of whom were 
wounded. ‘The sheriffs replied with a counter fire, the 
result being that seven were killed on the spot, others 
have succumbed to their injuries, and about forty were 
wounded, but less seriously. All the fatally injured 
men were of foreign nationality. Labour is not re- 
garded by well-informed persons as being better off in 
the United States than in the qld country, in so far 
as mere hired labour is concerned, and there is far less 
real organisation. 





In various parts of the Australian colonies there are 
indications of serious labour disputes at an early date 
unless terms are agreed upon which may avert the 
anticipated danger. Some of the movements are far 
removed from the chief ports of the colonies, and the 
facts are not therefore reported so quickly as they 
would otherwise be. But in remote places devoted 
to agriculture and sheep runs a kind of fitful and 
hasty organisation of labour is being carried on, or 
attempted, with a view to action at no distant period. 





In the event of any decisive action on the part of the 
shearers and labourers, the miners and the men en- 
gaged in the shipping industries will probably again 
ollow suit with a general strike. Meanwhile the 
labour unions in Australia are busy with their organi- 
sations, extending and perfecting them. 





The preparations for the eight hours’ demonstrations 
in the early days of next month are being pushed for- 
ward with zeal, if not always with discretion. The 
political element is being forced to the front in many 
cases to an undue extent. 


The Cardiff Trades Council have issued a prospectus 
of the Cardiff and District Bus Company, Limited, 
with a share capital of 30,000/. in shares of 1/. each. 
This is the response of the workmen to the recent action 
of the Cardiff Tramways Company. The experiment 
will be watched with much interest by persons not con- 
cerned in the recent strike, as well as those who were 
concerned, 





SOME DETAILS IN MARINE ENGI- 
NEERING.* 
By Mr. THomas Mupp, Member. 

In laying a description of the following details before 
so important an Institution as that of the Naval Archi- 
tects, the writer feels that some apology is needed, as he 
has no new theory to evolve, no new discovery to lay bare, 
and little or nothing to describe that is new in any way. 

In the conviction, however, that the difference between 
economical and uneconomical engines, between long-lived 
and short-lived boilers, between satisfactory and unsatis- 
factory engineering, lies very commonly in small differ- 
ences of detail rather than in any grand difference of 
principle, he has thought that the discussion of a short 
paper regarding a few details to which he attaches im- 
portance might be of general interest. 


BoIeErs. 


The ordinary method of building marine boilers is to 
— the end plates and fit these into plain cylindrical 
shells. The end plates in boilers of ordinary size cannot 
be made in one piece, and hence the flange is not a plain 
continuous flange, but is broken up where it passes the 
cross joints of the plates, the plates being thinned at the 
joint so as to imitate as far as possible a plain continuous 
flange. The flange, however, meets with another diffi- 
culty where it passes the inside butt-strap of the longi- 
tudinal shell joint, and here it is common to thin down 
the inside strap-plate to a wedge shape, and cut out from 
the flange of the end plate a similar wedge piece, so as to 
minimise that obstruction. It should be noted in passing 
that it is practically impossible in boiler work to make 
the wedge-shaped gutter in the flange of the end plate a 
steam-tight fit on the wedge of the strap-plate, and 
leakage at the ends of these butt straps is of the com- 
monest occurrence even where great care has been be- 
stowed to avoid it. Another source of leakage at the 
ends of the butt-joints is due to there being always pre- 
sented to the atmosphere an open joint where the butt 
occurs, equal to the thickness of the plate, the tightness 
of which depends upon the _ tightness of the inside stra 
and on external caulking. The writer believes that bot 
boiler builders and boiler users will sympathise with his 
remark when he states that nothing is more difficult or 
more tedious in boiler building than to get the end of these 
butt-strap joints quite satisfactory. 

Another difficulty incident to this ordinary method of 
making boiler ends is that the rivets securing the end to 
the boiler shell are placed radially to the boiler, and 
round the bottom they are practically beneath the boiler, 
where they are very liable to severe corrosion. It is 
obvious that when these lower rivets in the front end 
seam become corroded renewal is bid difficult, and some- 
times quite impossible, owing to the proximity of the 
furnace tubes. 

In putting the boiler together, also, it is obvious that 
the shell ring and the end plate flange should be so 
exactly of one size as would be represented by a turned 
and bored driving fit ; for where the end plate flange is a 
shade too small for the shell ring when the shell-plate 
joints are hard butted together, there is obliged to be a 
pucker somewhere when rivetted up. Such an end joint 
is certain to leak, and it has the aggravating characteristic 
that when the leak is caulked, it simply shifts along ahead 
of the caulker, leading him on farther and farther, like 
a ‘‘willo’ the wisp.” If, on the other hand, the end 
plate is rather too large, the shell butt joint remains suffi- 
ciently open to make it almost impossible to prevent 
leakage through it. . 

In endeavouring to sail between these two rocks, it is 
common practice to leave one cross-joint of the end plate 
loose until the flange joint is rivetted to the shell. And 
whilst this is, doubtless, the best way to proceed, it is 
clear that, with theend plate keyed on the inside butt 
strap, as above described, it is not easy to arrive at perfec- 
tion even by that expedient. To speak generally, there- 
fore, this common method of building marine boilers by 
flanging the boiler end plate involves difficulties by its 
very principle, incurs great and tedious labour to secure 
anything approaching good work, and when all has been 
done that the highest boiler-building skill can do, the 
result is not entirely satisfactory. ; 

When boilers were built of iron, one or two prominent 
makers, who recognised the above facts and difficulties, 
set about overcoming them by the simple expedient of 
putting the flange on the shell plate instead of on the end 





* Paper read before the Institution of Naval Architects. 
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plate. At first sight this might not appear to be an 
gain, but it is quite otherwise when the possibilities whic 
this change brought with it are fully thought out. 

It has been suggested that, instead of flanging the 
shell, the ends of the seams of the end plates might be 
welded, and the end plate flanged in the usual way, so as 
to make one continuous flange all round. This is certainly 
one step in advance, and it is a method that is carried 
out by some of the best makers. Whilst, however, 
this method obviates all the trouble at the ends of 
the cross seams of the end plate, it does not affect in the 
least the perhaps greater troubles at the ends of the 
longitudinal butt joints, and it prevents any advantage 
being taken of the slight adjustment that can be got by 
leaving across seam of the end plate loose, as above de- 
scribed. The difficulty, therefore, of making the shell 
ring precisely fit the flanged end = still remains, and 
the danger of the shell being a shade too large, causing 
pucker and local stress in the plate, or of its being a shade 
too small, causing leakage troubles at the butt joints, are 
not by this method likely to be removed. 

When, however, the shell ring itself is to be flanged 
there is nothing whatever to prevent its first being we ded 
at the butt joints for a short distance, say 18 in., so that 
the flange subsequently made is one continuous ring flange, 
without break or change at any part. The end plate then 
becomes a mere flat dies, without any flange whatever, 
and, as the ends of its cross seams can also be welded into 
one thickness, it becomes at once apparent that every 
difficulty to which we have referred vanishes completely. 
For since the shell ring is welded at the flange, the dif- 
ficulty with butt straps interfering with the flanged part 
ceases, because the inside and outside butt straps can be 
stopped short just at the place where the turn of the 
flange begins, ap Me then well covered the commence- 
ment of the weld. 

In the next place, the trouble from thinned corners on 
the end plate ceases, because the end plate is welded up 
at the ends of its seams into one complete flat disc. Fur- 
ther, there is no such thing to do as fitting one part into 
another, there is no such thing to fear as pucker or local 
stressing of the shell, for the end plate plies up naturally 
to its flange in the simplest possible way, without any 
fitting whatever. Besides all this, from the constructive 
point of view there remains the fact that the rivets in 
this end seam are by this method placed longitudinally in 
the boiler, and whilst the seam near the bottom of the 
front is not so liable to corrosion as by the more common 
method of building, there is this great advantage, that 
when the rivets do corrode they can be quite easily re- 
newed, because the furnace tubes do not interfere with 
getting them in. 

When mild steel was introduced in boiler building the 
question arose as to whether the material would bear this 
treatment as satisfactorily as the iron had previously 
done. The writer was of opinion that if the steel were of 
such a character as to be fit for boiler building at all, it 
ought to be able to bear, and would bear, this simple 
treatment. Indeed it is now matter of the commonest 
knowledge that good mild steel will bear enormously 
more punishment than iron would. Feeling confident in 
this belief, and knowing from previous experience the 
very great advantages both to the constructor and the 
user of this method, the writer commenced in 1884 to 
build steel boilers on this plan, having first provided 
special plant for satisfactorily dealing with them, and to 
the present time more than 200 high-pressure boilers have 
been so constructed (see Figs. 1 and 2, page 427) without 
the slightest hitch or difficulty, or failure of any kind 
arising in any one of them. There are various points in 
this method upon which difference of — might be 
expected, at all events amongst those who have not seen 
a boiler so constructed, as for instance the following : 

The Weld.—Can boiler steel be satisfactorily welded? 
Is any test applied on the individual weld? Has the 
weld to bear tension when the boiler is at work? 

In answering these, experience over the many hun- 
dreds of shell welds that have been made in 200 steel 
boilers shows that with ordinary care an ordinarily good 
workman can make a sound weld by using a best York- 
shire iron glut, and we have never had a single weld show 
leakage. Perhaps the very best test of all that could be 
applied under the circumstances is applied to each indi- 
vidual weld, viz., the weld being made before the plate is 
flanged, has to stand the subsequent flanging in the hy- 
draulic press, and it seems certain that if it were a mere 
surface weld it would divide when the disturbance caused 
by the flanger came upon it. With regard to tensional 
stresses, the writer wishes to be very emphatic in dis- 
claiming any application of the tensional stresses of the 
boiler shell to the weld. The butt straps extend to the 
very edge of the curve of the flange, and the flange itself 
represents an extra amount of shell material given in 
beyond what is required to sustain the stresses due to the 
length of the boiler. Even this flange is also in the con- 
dition of having a strap passing over the weld, for the 
end plate forms a good practical strap to the flange. To 
put the matter another way, the flange of the shell forms 
a kind of strengthening bead at the edge of the plate, 
adding considerably to its strength, and greatly reducing 
liability to rupture from the edge. The weld, therefore, 
is only exposed from beneath the straps at the curve of 
the flange, where from the form of the plate it is very 
strong, and where practically it has nothing to do but 
secure steam tightness, 

An eminent engineer, whose views on practical matters 
are greatly valued by this Institution, and by the profes- 
sion at large, remarked, in his usual original way, on 
seeing one of these boilers: ‘‘Suppose you saw-cut the 
weld through at the part where it is exposed, what would 
happen ? e boiler would not burst, for the stresses are 
securely carried by the straps. All that could happen 
would be leakage.’ 





The Effect of Flanging.—Will heavy boiler steel satis- 
factorily stand flanging to a right angle? Does the 
necessary local heating seriously injure the plate? Are 
the plates annealed after flanging? 

The writer is ot opinion that if boiler steel cannot be 
flanged at right angles with a fairly large radius in the 
corner when red-hot without injury, it is not fit to build 
boilers with at all; and since he has now had flanged 
about 1000 large thick shell plates without returning to 
the makers more than two plates which showed slight 
surface tearings on being flanged, he has no hesitation in 
saying that ordinarily good mild boiler steel will stand 
this flanging in a perfectly satisfactory manner. With 
regard to local heating, there is probably a great difference 
in effect on the plate between the heating along the edge 
and heating locally towards the middle of the plate. In 
any case the writer again appeals to the large experience 
he has now had of this method as the proof that no 
damage accrues to the plate. It does, however, seem to 
be a wise precaution to anneal the plate after the welding 
and flanging is completed, and before any rivetting is 
done, and therefore these shell rings are lowered flange 
downwards into an annular furnace, heated to a red 
heat and allowed to remain to cool down with the furnace. 

The Rivets and the End Seam.—Rivets are generally 
put in shearing stress. The rivets in this end flange are 
exposed to tensional stress. Is that detrimental, and 
does the tendency of the pressure on the ends of the 
boiler to tear away the end plate from its flange result in 
springing the joint and causing leakage ? 

The back ends of single-ended boilers are rivetted by a 
large vertical hydraulic rivetter, forming a snaphead 
both inside and outside. The front end seam being the 
closing seam of the boiler, is rivetted by hand, the rivets 
having snapheads inside and deep countersinks almost 
through the plate on the outside. Both ends have double- 
rivetted joints, the rivets being placed in zig-zag. Mild 
steel is so excellent a material for carrying tensional 
stresses that it is difficult to find a reason for preferring 
rivets acting in shear. Indeed, the question only seems 
to be suggested by the fact that ordinarily rivets are 
necessarily in shear. The tension also on these rivets is 
extremely light, as will be observel by noticing the 
distance between the centre of the seam and the nearest 
mainstays and tube stays and furnaces. Referring, again, 
to that sure guide—experience—the writer has to say that 
these end seams give practically no trouble whatever, and 
are infinitely superior in their capability to remain all the 
year round quite free from leakage to boiler ends made 
on the older plan. 

The writer’s latest development is in connection with 
boilers of large diameter where the front end plate con- 
sists of three plates, viz., a top plate taking the main 
stays, a middle or tubeplate, and a lower or furnace front 
plate. In these cases the top plate and the bottom plate 
are set to their proper distance apart, and permanently 
connected together at the corners by welding to them a 
narrow, curved strip of plate of equal thickness, so as to 
make the edge continuous all round, just as it would be 
if the end plate were in one piece. Then the gap in the 
middle is filled up by laying the tubeplate over these, 
upon which it sits quite naturally without any bending, 
joggling, or thinning whatever. The end seam rivets in 
this case pass through three thicknesses of plate, where 
they attach the tubeplate to the shell flange (see Fig. 1, 

age 427). This has proved eminently satisfactory, and 
ll a flat surface on which to build the smokebox. 

Summing up this method generally, it may be remarked 
that there are no thinned corners in any of the plates or 
straps, there is no joggling of one plate over the edge of 
another, there is no relying for g work upon excep- 
tional skill and almost impossible care, as one part plies 
naturally to another, with the result that at the hydraulic 
test of twice the working pressure it is arare thing to see 
the slightest leak from these boilers, and they give prac- 
tically no trouble whatever in use at sea, to the great 
comfort of those in charge and the great saving of those 
who own them. 


Borne Stern FRAMES. 


If aline of shafting in a ship is to run well it is necessa: 
that it should lie naturally in its bearings, without bind- 
ing hard on this side or that; or, in other words, that 
one shaft should lead perfactly fair with another through- 
out the whole length. As stern tubes require to be water- 
tight where they pass through the stern frame, it is usual 
to make at that part no flexible joint but a rigid one, 
either by a taper or otherwise. It thus becomes necessary 
for the bore of the stern frame to be accurately done, as 
that bore determines the direction in which the tube will 
lie, thus also determining a fixed and rigid lead for the first 
after length of shafting. A little relief to inaccuracy there 
certainly is, inasmuch as the engines themselves in the 
engine-room may generally be moved from side to side, 
or upand down, through a small distance to accommodate 
any slight deviation from absolute accuracy in lead. But 
when it is remembered that an inch, or even two, at the 
engine-room represents a very faint amount in the length 
of the bore of the stern frame, the accuracy that is neces- 
sary in placing the boring bar, if there is to be no spring 
upon the shafting, becomes apparent. 

Various methods are adopted for lining off a vessel with 
a view to determining the position and direction of the 
axis of the boring bar for boring the frame, some of 
which are more or less primitive and defective. 

When getting up new plant for a new marine engine- 
building establishment in 1883-4, it occurred to the writer 
to have a special boring plant (see Fig. 3, page 427) devised 
in such a way that eke should be hollow, having aclear 
opening from end to end, witha part of the Paw at the 
pe end truly bored in line with the axis of the bar, and of 
such a diameter as to receive a carefully constructed tele- 
scope which could be easily slidinto it. This telescope is 





provided with cross-hairs and proper focal adjustments, so 
that the horizontal and vertical marks indicating the in- 
tended position of the centre of the crankshaft marked on 
a board erected on the engine seating, can be easily seen 
from the distance of the stern frame of the ship. 

Besides the great degree of accuracy incident to this 
method, it has the advantage of being simple and direct, 
for the bar is in position when the sight is taken, and is 
simply adjusted up and down, or from side to side, until 
the user of the telescope is satisfied with the sight; it is 
then only necessary to make all fast and commence work. 
A hundred steamers have been sighted and bored with 
the use of this telescope during the past six years with 
highly satisfactory results, he writer is not aware 
whether this method is in use at any other establishment. 
It is certainly not in common use on the north-east coast, 
though from its simplicity and accuracy it would seem to 
be well deserving of adoption. 


Tuer MAcHINING OF CRANKSHAPFTS. 


_It is somewhat common to find it stated in specifica- 
tions of triple-expansion marine engines that the built 
crankshaft shall have its main bearings turned when all 
the three sections of the shaft are bolted together. If the 
only point of accuracy that was worth attaining were the 
condition of having the axes of all the six main bearin 
truly in one line, the above would be a very wise condi- 
tion to impose upon the engine builder in the specifica- 
tion. This, however, is far from being the case. It is 
just as important that the crank-pins should run well as 
the main bearings, and to this end it is necessary that 
the axes of the crank-pins should be truly parallel with 
the axis of the body part. 

Most modern crankshafts are made interchangeabie, 
and many of them reversible as well. If this condition 
is to be fulfilled in the best possible manner, it is neces- 
— that the faces of the couplings should be truly square 
with the axis of the body part. And if the simplest 
method of interchangement be provided for without loss 
of accuracy in the result, the axis of the couplings should 
be truly in line with the axis of the body parts, at the 
same time that both the previous conditions are fulfilled. 

If any one will give alittle thought to this matter, he 
will find it is not sufficient to bolt three sections of a shaft 
together, leaving the body parts rough, and turning the 
whole when thus bolted together. To fulfil the conditions 
above mentioned it is necessary that each individual sec- 
tion of the shaft should be true in itself. And it is a much 
more difficultand costly matterto make three individually 
accurate shafts, all precisely like one another, and accu- 
rately bolt them together so that the body parts are trul 
in line, than to bolt together three rough shafts and finis 
the body parts all at once. 

The method on which the writer proceeds in this matter 
is to finish the pins before shrinking together and leave the 
body parts ag turned. Then fix one individual section of 
the shaft in the lathe on the main body part centres, 
setting it accurately by the pin. Thai is to say, the shaft 
is revolved into four positions, top, bottom, right, and 
left. In these four positions a spirit level is laid on the 
finished pin, and the shaft moved in the centres until it 
will revolve in such a way as to show the axis of the pin 
is truly parallel with the axis on which the shaft is re- 
volving. The shaft is then completely finished. Its main 
bearings are turned, the peripheries of its couplings are 
turned accurately to a dimension, and the faces of its 
couplings are surfaced down. When the three sections 
of the shaft have been thus treated they are set together 
by the peripheries of the couplings in V blocks, the bolt 
holes are bored and the shafts bolted together. Theshaft 
is then brought as a whole again into the lathe, not, how- 
ever, to be turned, but simply for examination, to prove 
the accuracy of the work. 

If the shaft is out of truth, that is, if the whole six 
main bearings are not running truly on one axis, the fault 
is obviously in the bolting together. To take a cut off 
any part would be to make the shafts no longer duplicate, 
and would undo what so much care had been spent in 
previously doing. The writer would not have called 
attention to this matter had it not been now so common 
to see the other method asked for in specifications, and 
which in his opinion only secures one good quality in the 
shaft out of many that are equally desirable. 


Piston Packine. 


There is, perhaps, no mechanical detail about an engine 
that has a greater influence on the economical use of 
steam than a thoroughly satisfactory piston packing. 
Piston packings have been designed in almost every con- 
ceivable form, and the patent specifications relating to 
the subject are perfectly bewildering. The writer does 
not propose to weary the meeting with a criticism of the 
various piston packings in use, and, indeed, such criticism 
would require a long paper to itself. There can be no 
doubt, however, that many packings are designed without 
a pos knowledge of what it is that is required of them 
when put to work. 

A packing that will do quite satisfactorily in a low-pres- 
sure cylinder may be unsuitable for the medium pressure 
cylinder, and a packing that would suit a medium pres- 
sure cylinder might not do at all in a high-pressure 
cylinder. The converse of this, however, is not necessarily 
true, fora packing that will be suitable fora high-pressure 
cylinder is likely also to be suitable for all lower pressures. 

The writer has given close attention to this subject 
during the t ten years, and after many experiments 
made to discover the simplest possible —— that would 
answer in high-pressure cylinders, he finally patented, in 
1886, the form of packing (see Figs. 4 to 7, page 427) he 
now has the pleasure of — before the Institute, and 
which, after a very extended trial and use, has more 
than satisfied his most sanguine expectations. 

Some engineers having tried various forms of packing 
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in their high-pressure cylinders, with the result that the 
latter have been bored out perhaps 4 in. larger in diameter 
on a voyage, or corded in a shocking manner, have finally 
fallen back in despair upon the ordinary Ramsbottom 
rings, and as these Love certainly the quality of producing 
a pretty cylinder, they thenceforward swear by them 
alone. Ramsbottom rings, however, wear at a consider- 
able rate, and, worse than that, they pass steam from one 
side of the piston to the other, and reduce the economy of 
the engines. 

The writer has found considerable misapprehension 
existing in the minds of many engineers with whom he 
has come in contact regarding the physical conditions 
under which piston packing exists when at work in the 
cylinder. For instance, many appear to suppose that, if 
the packing rings and their tongue pieces are so carefully 
fitted to the piston as to be practically steam tight, no 
steam will get past them into the recess in the piston 
behind the rings. A moment’s consideration, however, 
should show that if we have, for instance, 1501b. pressure 
on one side of a piston, and, say, 501b. on the other side, 
it will be iaclundly impossible for any perfection of 
fitting to be capable of retaining the space behind the 
packing rings for days and weeks together at atmospheric 
pressure. If it were possible to insert a tube into this 
ring space when the engines were at work and take a 
diagram, it would represent a sort of horizontal figure 8, 
and if the rings very freely pass steam, the upper limb of 
the figure would nearly ow B.9 the 150 lb., and the lower 
limb the 50 Ib. which we have assumed to represent the 
pressures on the opposite sides of the piston. The more 
and more perfect the fitting of the rings, the more the 
figure 8 would flatten towards a straight line; and, 
therefore, the best possible condition, with the most 
perfectly fitted rings, would be a diagram showing a 
constant pressure of, say, 1001b, per square inch behind 
the rings. This really is the beginning of the subject in 
designing high-pressure packing rings, and it is this 
»ressure of something like 100 lb. per square inch on the 
internal surface of the rings, forcing them against the 
cylinder walls, that is the main factor to be dealt with. 
When this fact is recognised nothing can seem more 
absurd than the placing of heavy springs behind the 
rings, forcing them against the wall, and so augmenting 
this already econ pressure instead of reducing it. 

Indeed, in a vertical engine a piston packing that is 
not allowed to run so far over the bell-mouth at the ends 
of the cylinder as to receive a blow from the steam on its 
outer surface sufficient to drive it into the piston recess, 
requires no springs whatever behind it, ml is infinitely 
better without any, for the very simple reason that when 
it is free from any connection with the body of the piston 
it acts as a floating packing, or in other words, it is 
laterally independent of the piston, and follows the line 
of the cylinder walls only, regardless of where the piston 
may be. This floating quality is of very high importance 
in view of the cylinder retaining its circular form, as when 
it is absent the tendency of the piston to put pressure on 
one side or the other is communicated to the packing 
rings, and the cylinder is worn out of truth accordingly. 

The principal office of springs in a piston on Ae 
should be either to reduce the pressure on the walls of the 
cylinder due to the steam pressure behind the rings, or to 
minimise the effect of this pressure. The latter is 
perhaps the easier course to Hoe and in the packing 
under description this is done by making the upper and 
lower rings of the packing bear upon a wide surface on 
the junk ring and piston flange, and applying a very 
heavy vertical pressure against these surfaces propor- 
tionate to the steam pressure acting on the inner surfaces 
of the rings. The breadth of surface adopted is 2 in. in 
all pistons from 18 in. in diameter up to 80in. As the 
leading idea in this piston packing is the attempt to 
secure the greatest universality of form, whilst comply- 
ing with the varying physical conditions of pistons of all 
pressures and sizes, we may remark that the first point 
of universality gained is the breadth of bearing surface 
on the junk ring and piston flange just alluded to. In 
the next place, each of the two rings is made the same 
height as it is in breadth, viz., 2 in. by 2in., the vertical 
height of the ring space, therefore, becoming 4in. This, 
it will be observed, gives a plain rectangular section of 
ring, and which has important advantages over any 
bevelled or otherwise shaped section, inasmuch as its 
natural tendency is, when opening out to a larger dia- 
meter of cylinder, to expand in one plane; whereas other 
sections, having more breadth at the upper than at the 
lower edge, are incapable of expanding in one plane, 
because one edge expands more freely than the other, 
with the result that the ring curls up, and requires re- 
bedding as soon as the cylinder begins to wear. 

That this rectangular section, 2 in. by 2in., can be 
made satisfactory throughout so large a range of dia- 
meters as 18 in. to 80 in., and through so large a range of 
pressures as obtains between the high-pressure and low- 
pressure cylinders of a triple or quadriple engine, might 
at first sight seem surprising, but the explanation is 
simple, viz., that the higher the pressure the stronger 
and stiffer the rings require to be, and this variation in 
stiffness comes naturally with the lessening diameter 
whilst retaining the same cross-section. 

To the all-important question of the form and applica- 
tion of the springs pred attention was given, with the 
result that this also was reduced to the most complete 
universality of size and form for pistons of all sizes and 
pressures ordinarily in use in triple and quadruple expan- 
sion marine engines. 


A spring of the common helical form 2," 


<16 


in. in length 


and 1 in. in diameter is found capable of meeting every 
condition where a spring is wanted, or ever likely to be 
wanted in any piston. To provide the heavy pressure 
that is necessary between the junk ring and piston flange, 
holes are bored in the upper surface of the lower ring, and 


in the under surface of the upper ring (see Fig. 5), into 
which these little helical springs are inserted. The distance 
apart of these springs around the circle can, of course, 
be varied, and this variation in distance apart, together 
with the variation that can be given in the amount of 
compression of the springs, is found sufficient to meet all 
the differences required between high-pressure pistons and 
low-pressure pistons. It is indeed only by taking advan- 
tage of these natural adjustments that it becomes possible 
to make one form of spring suit every class of piston. 

The great pressure used in pressing the packing rings 
by means of these springs against the junk ring and 
piston flange, amounting as it does in high-pressure 
pistons to many tons, and augmented as it is by the steam 
pressure between the rings, has the effect of preventing 
the rings being forced unduly against the walls of the 
cylinder by means of the steam pressure behind them, and 
* do it is found that new engines fitted with this piston 
packing can make a voyage round the world without doing 
more than dress out the tool marks in the cylinder. One 
of these springs is usually inserted tangentially at the 
joint of each ring, with just sufficient pressure to hold the 
ring from sliding down the cylinder with its own weight. 

he form of the ring fortunately lends itself to an easy 
provision in case of emergency. That is to say, if from 
any cause the pressure on the vertical springs was re- 
leased the rings would become worn without the engi- 
neer in charge being aware what was going on, and he 
might in such circumstances open the cylinders in a far 
distant port to find the rings so slack as to be incapable 
of being forced out to the —— wall by means of the 
tongue spring. Holes are therefore drilled horizontally 
into the inner side of both the rings, so that the same 
springs can again be applied in such a way as to press 
against the body of the piston _and force the ring out till 
it reaches the cylinder (see Fig. 6). This is intended 
entirely as an emergency provision, and would only be 
used to enable the rings to bring the ship home, when a 
new set of rings would be reqired, as when thus used they 
have lost their floating capabilities, and are not what they 
were intended to be. 

It is with this as with all matters connected with engi- 

neering, viz., experience alone can decide the practical 
value of any particular device, and on this subject it is 
satisfactory to be able to state that out of more than 250 
pistons of all pressures that have been fitted with these 
packing rings there has never yet been one to renew, and 
there is not one, within the writer’s knowledge, that has 
— more than} in. open at the joint since it left the 
shop. 
The absolute universality of the spring for high-pres- 
sure, medium-pressure, and low-pressure cylinders of 
every size and every pressure, will strike every engineer 
as being a great point gained, because the spare springs 
put on board any individual ship will suit any piston and 
any position of spring, and, indeed, if any engineer on 
board of a ship requires springs when he happens to have 
no spare ones, he is likely to meet in any ordinary port in 
the world some other ship having the same maker’s 
engines, and which may have on board spare springs that 
he may borrow. Besides, the spring itself being of the 
most ordinary and simple form, merely representing a 
coil of steel wire, can be dealt with or made by any ordi- 
nary engineer sufficiently well for any emergency. 

There is another view of the case that should not be 
overlooked. Many piston packings appear to run fairly 
well so long as there is no steam jacket in operation 
around the cylinder, and it is very common to hear chief 
engineers remark that they dare not put steam in their 
jackets because the cylinder would immediately become 
cut by the packing rings. This is a serious loss, and it is 
one that need not exist. With a sufficiently heavy pres- 
sure between junk ring and flange there is no fear at all 
of the packing rings cutting, and with the pistons under 
description it is the writer’s practice even to run new 
engines on their trial trips with the high-pressure jacket 
at full boiler pressure. 


CYLINDER CONSTRUCTION. 

The use of high-pressure steam, with its consequent 
high temperature, led the writer to ay the method of 
placing the high-pressure cylinder of three-crank triple 
engines in the middle between the other two, with the 
object of reducing as far as possible the loss of heat by 
radiation from the steam when at its highest temperature. 
In carrying this policy out still further, he places all the 
valve chests between the cylinders, thus leaving the for- 
ward and after ends of the cylinder structure merely 
plain semicircles. He further provides the high-pressure 
cylinder with a steam jacket, and carries the receivers or 
steam chests of the two lower cylinders round the outside 
of this jacket so as entirely to inclose it. In this way 
the high-pressure cylinder and its steam chest nowhere 
come in contact with the atmosphere, except at top and 
bottom. The cylinder structure by this method has a 
very straightforward plain exterior, which is very easily 
covered all over to a depth of 2) in. with fossil meal non- 
conducting material, held in place by sheet steel. 

It will be observed that the jacket, although small in 
extent, is surgered a double jacket, for its inner wall is 
radiating heat into the cylinder, and its outer wall is 
equally giving off heat into the receivers. That this jacket 
in ordinary work is very actively operative is proved by 
the trials recently made by Professor Kennedy and his 
scientitic staff on board the s.s. Iona, in connection with 
the Research Committee on Marine Engine Trials of the 
Institute of Mechanical Engineers, when this single 
jacket was found to be condensing about 4.55 per cent. of 
the total feed water. Professor Kennedy’s report to the 
Institute of Mechanical Engineers, and which is at the 
present time under consideration by that Institution, 





gern to indicate further that the writer’s expectations 
of steam economy arising from this arrangement of 





cylinders and jackets is to a high degree realised, as on a 

sixteen hours’ trial the engines of the Iona were found to 

be giving one indicated horse-power on 13.35 1b. of feed 
water per hour. The writer is of opinion that amongst 
the contributing circumstances leading up to this satis- 
factory result, there are none of greater importance than 
the arrangement of the cylinder structure, and the appli- 
cation of the piston packing rings which he has here had 
the honour of describing. 

APPENDIX. 

Performance of some Full-Modelled Heavy Cargo Carriers, 
all fitted with Engines and Boilers like those described in 
T. Mudd’s Paper on “‘ Certain Details in Marine Engi- 
neering.” 

All results are as given by the respective owners. 
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tons | tons knots per} tons 
| hour 
| Vessels carrying less than 
2000 tons. 
A | .78| 1620 |; 1620 9.0 7.5 ae ships. Different 
B | .78| 1620 | 1620 8.5 6.5 owners. 
| Vessels carrying between 2000 
| and 3000 tons. 
C |.75| 2470 | 2400 9.25 10.0 
D |.76| 2550 | 2500 8.75 9.0 |) Sister ships. Same 
E | .76| 2540 2500 8.5 8.0 owners. 
F | .76| 2528 | 2528 8.5 9.4 |Average over 5 voyages, 
| all weathers, covering 
es | es 206 days steaming. 
4 | = oe = a He Practically sister ships. 
| Three different 
I | .76| 2555 | 2550 9.0 9.0 
J |.76| 2564 | 2564 8.75 | 8&8 CERN. 
Vessels carrying between 3000 
and 4000 tons. 
K | 27 3000 , 3000 8.5 9.0 Sister ships. Same 
L | .77 | 3000 | 3000 8.5 9.5 owners, 
M |.77)| 3030 | 3031 9.5 10.25 
N | .76 | 3100 | 3100 9.75 12.85 
O | .78| 3425 | 3400 9.5 120 
P | .77| 3470 | 3450 9.5 12.0 
Q | .77 | 3440 | 3440 9.0 | 11.0 
R | .77| 3872 | 3800 9.0 12.6 
| Vessels carrying between 4000 
| and 5000 tons, 
S |.77| 4085 | 4075 { 9.0 14.0 -— ships. Different 
T | .77 | 4085 | 4080 8.75 | 14.0 owners. 
U_ 77 | 4353 | 4350} 9.5 | 14.25 
| 213 knots Sister ships. Different 
V | .77 | 4358 | 4340 Pe or 12.75] { owners. 
| 8.875 








~ Nore.—The above vessels are all built of steel, and are all fitted 
with triple engines on three cranks. 





THE EFFECT OF LOADING ON THE FORM 
OF VESSELS. 


On the Alterations in Form of Steel Vessels due to 
different Conditions of Loading.* 
By Tuomas Puitiirs, Member. 

Tuk paper I have the honour to bring before the notice 
of the members of this Institution gives the results of a 
series of experiments that have been carried out during 
the past three years, and which, in the first instance, were 
undertaken at the request of the Committee of Lloyd’s 
Register, who instructed me to carefully note any changes 
that might take place in the sheer of a certain steel screw 
steamer of the well-decked type during the process of 
loading ; it having been reported to the Committee that 
a sister vessel in — respect, and built inthe same yard, 
had sagged when fully laden to an extent whereby the 

uaranteed deadweight carrying capacity on a fixed 

raught was not realised. As the subject of the strength 
of vessels to resist vertical deflections has not, to my 
knowledge, been treated in any paper, except from a 
purely theoretical consideration of the question, I trust, 
therefore, the information obtained by my experimental 
researches will prove of interest. ; 

I am aware of the fact that it has been customary, in 
the case of Her Majesty’s ships, to take sights of their 
sheers before and after launching; and of the vessels 
launched in Her Majesty’s dockyards which came specially 
under my observations, I know that in the case of iron 
vessels the break in the sheer was practically nil, and in 
the case of wood vessels the break of sheer was from 1 in. 
to 2in. In the particular instance of Her Majesty’s wood 
line-of-battle ship C:esar, which stopped on the launchin 
ways, with a large portion of the after end of the vesse 
unsupported, the alteration in sheer was given to be as 
much as 18in. A description of this will be found in 
vol. xii. of the Transactions. , 

The vessel (A) experimented on is of the following 
dimensions, viz.: 278.0 by 37.2 by 19.2, per register ; 
moulded depth, 21 ft. 114 in. ; and was designed to carry 


* Paper read before the Institution of Naval Architects. 
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2975 tons of cargo, on a mean draught of 20 ft. 3in. She 
hasa cellular bottom, witha capacity of 369 tons, a com- 
plete iron deck, and web frames and intercostals have been 
fitted in lieu of the beams required below the main deck. 
She was loaded in Middlesbrough Dock on her first voyage 
with railway materials, consisting of steel rails and 
sleepers, and it was stated that from the commencement 
of the loading the water-ballast tanks were empty, water 
in the boilers, and three tons of coal in the bunkers. On 
the occasion of my first visit, 855 tons of cargo had been 
shipped, distributed as follows, viz.: In No.1 hold 101 
tons, in No. 2 hold 346 tons, in No. 3 hold 261 tons, and in 
No. 4 hold 147 tons. In consequence of a severe gale it 
was impossible to obtain the draught of water under these 
conditions ; but the owner’s representative stated, that 
when the vessel commenced loading the mean draught was 
8 ft. The freeboard at this time was, however, not taken, 
which is to be regretted in view of circumstances that 
transpired in the course of the investigations. 

I found that sights had been fixed by her builders, and 
these were of a satisfactory character, and in accordance 


Fig.1. 





Fig.2. 


Prorice & DECK PLAN 


| recorded was 17 ft. 104 in., and moulded depth 21 ft. oh in. 
| This hogging had entirely disappeared when the whole of 
the cargo had been shipped, and the sight plane now 
coincided with that recorded at the time the vessel left 
the builders’ hands. 

Further sighting after the bunker coals and stores were 
on board showed sagging to the extent of ;%; in. when the 
| vessel was -_— for sea. The mean draught was now 
| 20 ft. 05 in., and the moulded depth 21 ft. 9} in., or a 
quarter of an inch less than the two previous measure- 
ments. The total deadweight of 2919 tons consisted of 
360 in No. 1 hold, 852 tons in No. 2 hold, 893 tons in 
No. 3 hold, 459 tons in No. 4 hold, 343 tons of bunker 
coals, 12 tons of stores, &c., which gave the vessel a free- 
| board of 2 ft. 6in. The deadweight guaranteed by the 
| builders on a freeboard of 2 ft. 54 jin. was 2975 tons, and 
| it will be seen that the vessel has practically realised the 
| anticipations of her builders in the matter of carrying 
| capacity. For ? in. over designed freeboard equals a 
| displacement of 163 tons, and the partial freshness of the 

water in Middlesbrough Dock, producing inthis vessel an 
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with my views and past experience of how the question 
of the sheer should be considered. On account of the 
funnel and other obstructions at the centre line, and the 
loading operations, the set of sights had been placed in 
the only possible position, viz., in a line with the Lag 
way on the port side of the bridge house, between the 
boiler casings and the boats. The foremost sight was 
placed on the forecastle within 6 ft. of the stem, the 
middle sight amidships on the bridge deck, and the after- 
most sight at the foreend of the short hood, within 8 ft. 
of the sternpost. To assist the vision a pair of powerful 
binocular glasses were placed in the aftermost sight, the 
foremost sight was whitened, and a fine black line on it 
oa the intersection of the sight plane with this 
sight. 
was informed that the sight plane remained unaltered 
during the early stages of the loading, and that a slight 
change in the sheer took place when about 500 tons of 
cargo had been shipped. With 855 tons of cargo on board 
the sights indicated hogging to the extent of about half 
an inch, which was also noticeable, on the second visit, 
with 1761 tons of cargo shipped, viz., 276 tons in No. 1 
hold, 605 tons in No. 2 hold, 541 tons in No. 3 hold, and 
339 tons in No. 4 hold, when the mean draught was 
15 ft. 6 in., and the moulded depth 21 ft. 94 in., the 
exposed height of side being 6 ft. 34 in. 
ith the greater portion of cargo on board, amounting 
to 2313 tons, divided as follows, viz., 339 tons in No. 1 
hold, 787 tons in No. 2 hold, 762 tons in No. 3 hold, and 
425 tonsin No. 4 hold, the hogging had been reduced to a 
quarter of an inch only, and now the mean draught 
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, estimated rise of 14 in. in salt water of maximum density, 
give a displacement of 2969 tons on the designed freeboard, 
or only six tons short of the builders’ estimate. 

It will have been noticed that the moulded depths 
taken when the vessel was afloat are 2 in. less than the 
actual moulded depth measured by Lloyd’s surveyors 
before launching, who had also carefully checked the 

itions of the water-marks on the stem and sternpost. 
1 om of the opinion that this slackness in the moulded 
depth is to be traced to the keel not being perfectly 
straight ; and it is to be regretted that the keel was not 
tested as to its straightness before launching, and that 
the moulded depth was not taken afloat before the 
machinery was put on board, and also before the 
loading commenced, which would have given definite- 
ness to the results obtained. 

I have learned by the measurement of vessels when 
afloat for freeboard, that in the majority of cases, and 
where the water-marks on the stem and sternpost were 
known to be correctly placed, that this slackness in the 
moulded depth is of common occurrence ; but since this 
knowledge has been acquired, more than beng J 
is being taken to keep the keels perfectly straight du 
the process of building, and in consequence with new 
vessels the discrepancies in moulded depths under 
different conditions have practically disa red. 

In aparticular instance, a vessel’s moulded depth taken 
afloat, computed from the addition of the mean draught 
of water and exposed height of main deck, was found 
to be 17 ft. 3h in., while the moulded depth from inside 
measurement appeared to be 17 ft. 8hin., and which latter 
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was almost identical with the builders’ figures, viz., 
17 ft. 8. in. As, however, the vessel was to be placed in 
dry dock, I took an opportunity of satisfying myself 
that the keel blocks were straight, and found in due 
course that the actual moulded depth was 17 ft. 9 in. ; and 
as it was also ascertained that the water-marks on the 
stem and sternposi were 1} in. too high, the afloat measure- 
ment of the moulded depth was therefore deficient to the 
extent of 4-in. 

ith a view to further determining the form of the 
keel of this vessel a mark was placed amidships, on each 
side, at a height of 12 ft. from the bottom of the keel ; 
and when the vessel was floated out of dry dock the mean 
draught was 10 ft. 6 in., and instead of the marks being 
18 in. above the water, they were actually only 14 in. up ; 
which, I think, clearly showed that the keel was down at 
amidships to the extent of 4 in. It would have been 
interesting to have checked the form of the sheer of this 
vessel by sights taken when afloat and in dry dock ; but 
as this was not possible at the time, I can only assume 
from experiments carried out in other cases that the 
vessel would have had apparently a greater sheer when 
afloat than when resting on the dock blocks. I do not 
think that the keel of this vessel was of this form in the 
first instance, and probably extensive repairs to the 
bottom on improperly laid blocks may have caused some 
of the unstraightness in the keel. 

As a further illustration, I had occasion during the 
time of these experiments to direct a builder’s attention 
to the fact of a steamer’s keel being curved downwards to 
the extent of about 2 in. ; and as he at once saw the damag- 
ing effect of this on the vessel’s carrying capacity, he 
arranged that a similar defect should be guarded against 
with the keel of a sister vessel, and he was gratified with 
the knowledge that the second steamer is the larger cargo 
carrier of the two vessels. 

Although the results obtained with the experiments 
carried out with steamer (A) were considered of some 
importance, yet, for the reasons previously named, I felt 
it to be absolutely necessary to pursue other investigations 
from the earliest possible stage, as nothing definite was 
known of the changes that may have taken place before 
the vessel came under my notice. Through the courtesy 
of a shipbuilding firm in the Tees district, a vessel then in 
course of construction was placed at my disposal, and 
these gentlemen rendered me every possible assistance, 
and appeared to be most anxious that all arrangements 
should be made with the view of obtaining correct results. 
The case was considered to be a suitable one, as it was 
understood the vessel would make her maiden voyage 
from Middlesbrough, so, that the experiments could be 
carried on in every desired state of progress, and up to the 
time of the completion of the loading. 

This vessel (B) is of the well-decked type, with raised 
quarter-deck, bridge house extended to fore hatchway, 
and topgallant forecastle, and the bridge house is of extra 
strength, as usual in this type of vessel. She has a cellular 
bottom having a capacity of 442 tons, and web frames and 
intercostal stringers are fitted in the holds, as with vessel 
(A). The registered dimensions are 281.6 by 37.1 by 19.55, 
and she has been designed to carry 3300 tons, at a 
mean draught of 20 ft. 3in., on a summer freeboard of 
1 ft. 11 in. from the top of main deck amidships, as 
approved by Lloyd’s Committee. Before the vessel was 
launched the keel was found perfectly straight, and the 
positionsof the water-marks onthe stem and sternpost were 
found to besatisfactory. And thenecessary measurements 
were taken to form the basis of the investigations when 
the vessel would be afloat, and with a view to making the 
required comparisons from time to time a fixed point on 
each side was taken, viz., at amidships, and the height 
from bottom of keel to top of bridge gunwale bar was 
found to be 29 ft. 5 in. 

In regard to the sighting, it was not posssible, on ac- 
count of deck erections and appliances in connection with 
the launch of the ship, to obtain sights along the middle 
line ; and in any case these could not have been made use 
of after the funnel and masts were in position. Sights, 
however, were taken on each side of the middle line, in a 
line with the boiler casings, and these sights were used on 
the whole of the different occasions as related herein. 
Furthermore, before and after launching, sights were 
taken as near as possible to the sides of the vessel ; but 
these latter could not be made further use of, in conse- 

uence of small wing houses being erected under the 
y armen bridge. The sights were placed in the positions 
shown in Fig. 4, and were of a similar character to 
those previously described. After launching, sighting 
ewell that not the slightest change had taken place, 
neither with the sights at the sides of casings nor with 
those at the sides of the vessel. The vessel, when launched, 
had a mean draught of 5 ft. 53 in., which, added to the 
exposed height of 23 ft. 11? in., gave a total height of 
29 ft. 58 in. to top of bridge gunwale bar, against 
29 ft. 5?in., the known height ; thus proving, in my 
opinion, the practical correctness of the water-marks and 
straightness of keel. ; 

On the second visit, when the engines and boilers were 
in position, further sights were taken; but as now the 
bridge and main-deck plating in way of the machinery 
space and the fore and aft casings of the engine and boiler 
openings were rivetted up, which was not the case when 
the sights were previously taken, as then the decks and 
beans at this part were only partially supported and 
unrivetted, it was thought, from the above-named causes, 
apart from that due to the weight of the machinery and 
boilers, that some change would have taken place. And 
it may be remarked that the engineers, without consulting 
the builders, in order to facilitate the shipping of the 
boilers, had removed the pillars under the beams in the 
machinery space, and possibly this may have had some 
effect in producing some of the sagging noticed at thistime. 

On this occasion, the sights showed sagging to the 
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extent of 1} in. ; the mean draught was 7 ft. 04 in., and 
exposed height at amidships 22 ft. 44 in., thus giving a 
total height of 29 ft. 5 in., against 29 ft. 5% in., the height 
after launching. The sagging at the sides of the vessel was 
therefore %in., and at near amidship 1} in., or say ?in., 
in consideration of the previously explained circum- 
stances. 

Oa the third visit, when the vessel was leaving the 
builders’ hand, and ready to proceed to Middlesbrough to 
take in cargo, the sighting gave the same result as on the 
preceding visit. The mean draught was 8 ft. 2} in., and 
exposed height at amidships 21 ft. 24 in., thus giving a 
total height of 29 ft. 4? in., showing therefore sagging 
at the sides to the extent of § in. 

On the fourth visit, when 1315 tons of cargo had been 
shipped, distributed as follows, viz., 235 tons in No. 1 
hold, 403 tons in No. 2 hold, 432 tons in No. 3 hold, and 
245 tons in No. 4 hold, the sights showed no change from 
that when the vessel was completed by the builders. The 
mean draught was now 14 ft. 74 in., and the total height 

_ to gunwale bar was again 29 ft. 4? in. 

n account of insurmountable difficulties no further 
sights could be taken until the vessel was completely 
laden and ready for sea, but during the progress of the 
loading there was a visit to the vessel, when 2071 tons of 
eargo had been shipped, consisting of 296 tons in No. 1 
hold, 752 tons in No. 2 hold, 747 tons in No. 3 hold, and 
276 tons in No. 4 hold; the mean draught was now 
16 ft. 8} in., and the total height to gunwale bar 29 ft. 5in., 
which seemed to show that the cargo had had the effect 
of straightening the vessel, as the sagging at the sides 
was now only § in. 

Another visit was made, when 2791 tons of cargo were 
on board, divided as follows, viz., in No. 1 hold, 363 tons ; 
in No. 2 hold, 1064 tons; in No. 3 hold, 962 tons; and 
in No. 4 hold, 402 tons. The mean draught was 
now 18 ft. 8} in., and the total height to gunwale bar 
29 ft. 54 in., and thus gave further information as to the 
straightening going on due to the cargo, as the sagging 
at the sides was now only sin. It would of course have 
been interesting to have known the exact conditions on 
these visits by means of the sights, but, judging from the 
information obtained when the vessel was fully laden, I 
am firmly of the opinion that the straightening process 
was also going on at the parts of the vessel in a line with 
the sights. 

When the whole cargo, consisting chiefly of railway 
materials and bunkers, had been shipped, all tanks 
emptied excepting about 2in. of water in engine-room 
tank, and with the stores on board, the mean draught 
was 20 ft. 3 in., and the centre of disc bar was submerged 
about 4 in., which seemed to show that sagging at the 
sides to the extent of about 4 in. had taken place, for at 
the mean draught of 20 ft. 3 in., the centre of diso bar 
should have been just awash. It was now ascertained 
that the height to top of gunwale bar from the bottom of 
the keel was 29 ft. 4# in., and comparing this with 29 ft. 
5} in., showed the sagging at the sides was § in., and it 
was concluded that the bunker coals had evidently 
produced a sagging at the sides of 4 in., seeing that when 
nearly all the cargo had been shipped the sagging was 
only in. On making further use of the sights, sagging 
to the extent of 4 in. was noticed, beyond that existing 
after the engines and boilers were put on rd, so that 
the total amount of sagging in the line of the sides of the 
boiler casings was 1} in., on the assumption that 1} in. of 
deflection were produced by the machinery and boilers, 
which may be, for the reasons previously explained, in 
error on the excess side. 

At any rate, the results of my investigations certainly 
show that, from the time when the vessel was ready to 
take in cargo, the sagging at the sides of the vessels 
deduced ‘from the draught of water, and the sagging 
shown by the sights, were practically the same, viz., 4 in. ; 
and as it would appear the particular cargo, from the 
manner in which it had been stowed, had no appreciable 
effect in producing the sagging, and that the sagging of 


4 in, was entirely due to the bunker coals, this, I venture | i 


to consider, is a proof of the correctness of my observa- 
tions in the cases of vessels (A) and (B), in which the 
saggings due to the bunker coals were ,% in. and ,y in. 
respectively, which are practically the same. And if the 
maximum amount of sagging, viz., 1} in., be accepted as 
correct, the inference can be drawn that the sagging is 
less at the sides of the vessel than at the sides of the 
boiler casings; but, whether the sagging increases or 
decreases in amount along the centre line, I have no 
evidence to show: I, however, incline to the opinion that 
the vertical strength afforded by the shell plating, and 
by the great amount of vertical material along the centre 
line, in the form of keelsons, &c., results in producing 
minimum sagging at these parts, and that the maximum 
amount of sagging will be found somewhere between the 
middle line and the sides of the vessel. 

The actual weightson board at the time of sailing con- 
sisted of 370 tons in No. 1 hold, 1124 tons in No. 2 hold, 
968 tons in No. 3 hold, 444 tons in Nc. 4 hold, and $45 
tons of bunkers; and, on the assumption that there 
should be 1 in. of draught allowed for the partial fresh- 
ness of the water in the Middlesbrough Dock, the vessel 
would be carrying 3251 tons at a mean draught of 20 ft. 
2 in. in salt water; and as, at the load line, there are 
20 tons displacement per inch of immersion, the vessel 
would carry 3271 tons on a mean draught of 20 ft. 3 in., 
i.e., 29 tons short of the designed deadweight capacity of 
the vessel, and as the stores, &c., and the water left in 
the engine-room tank would amount to 20 tons, the 
steamer actually carries her estimated amount of 
within 9 tons, which deficiency is fully accounted for by 
the sagging of 4 in. shown to exist at the sides of the 
vessel at amidships. 

In view of ‘the previous satisfactory results in the 
case of vessels with cellular bottoms, I felt it would be 





advisable to extend the investigations to steamers of the 
ordinary construction, and having double bottoms, on the 
Macintyre principle, in the holds only. Through the 
courtesy of another shipbuilding firm, two vessels were 
placed at my disposal, and every assistance given me in 
the conducting of the experiments. They being similar 
in every respect, were t — to be very suitable, it 
being understood they were likely to load on their first 
voyages with Middlesbrough now | Cardiff cargoes respec- 
tively, but this was not realised, as both vessels loaded in 
Barry Dock, Cardiff, with the same cargo, viz., coals. It 
is, however, thought that the results obtained in the 
cases of both vessels show the accuracy of the work per- 
formed, which is a great satisfaction, and the information 
is therefore submitted with the greater confidence for 
record in the Transactions of this Institution. 

These steamers are also of the well-decked type, with 
topgallant forecastle, long bridge house of extra strength 
and raised quarter-deck and poop. And web frames an 
intercostals are fitted in the hold in lieu of hold beams. 
The general particulars are as follows, viz.: Registered 
dimensions, 300.6 by 41.6 by 21.2; moulded depth, 
23 ft. 04 in. ; deadweight capacity, 4085 tons on a mean 
draught of 21 ft. 8}in. ; and summer freeboard of 2 ft. 24 in., 
from top of main deck amidships as approved by Lloyd’s 
Committee, and tank capacities under fore and after 
holds, 529 tons. The experiments carried out, and appa- 
ratus used, were exactly similar to those described for 
vessels (A) and (B). The sights were taken on each side 
of the middle line, in a line parallel to the longitudinal 
vertical section, about half way between the sides of the 
boiler casing and the sides of the vessel. 

Before launching the straightness of the keels was 
checked, and in the case of vessel (C) the keel was found 
tobe perfectly straight ; but with vessel (D) the keel was 
upin the middle }} in., which was thought to be some- 
what singular, as in the writer’s experience vessels have a 
tendency to settle down amidships in the course of 
building. The water-marks on the stem and sternpost 
were correctly placed, and in the case of vessel (D) due 
allowance was made to the fact of the keel being }4 in. 
up amidships. In both vessels before launching, the 
depth at amidships from the bottom of keel to top of 
bridge side plating was measured, and this dimension was 
made use of, after the vessels were afloat, throughout the 
whole of the experiments. 

In vessel (C) this depth was 31 ft. 5}4 in., and the 
moulded depth 23 ft. 0} in. ; and in vessel (D) the depth 
was 31 ft. 64 in. ; and the moulded depth 23 ft. 04 in. 
showing the great care taken by the builders, one vesse 
being exact to design, the other varying only } in. in the 
sealed depth. 

For the sake of clearness, I have thought it desirable 
to give the results for both vessels separately, and proceed 
with vessel (C). Sights were taken before and immediately 
after launching, but no change in the sheer was visible. 
Thedepth measurement was now31 ft. 5? in., from amean 
draught of 6 ft. 5fin., and a height of 25 ft. above the 
water line at amidships. Further sighting took place 
after the engines and boilers were in position, and when 
the ballast tanks were empty, the main boilers full, and 
five tons of coals in the bunkers. A mean sagging of 
y's in. was shown by the sights, and the depth measure- 
ment was now 31 ft. 4? in., the mean draught being 
7 ft. 14 in., and showing, therefore, sagging at the sides 
to the extent of lin. The vessel was placed in dry dock 
before completion, and when undocked the sighting 
showed again ¥ in. alteration in sheer, and now the 
ballast tanks and bilges were dry, the boilers were full 
of water, and there were two tons of coals in the bunkers, 
The depth measurement was again 31 ft. 4? in., and the 
mean draught was now 7 ft. 8? in. 

When the vessel was rman | for sea, but with no bunker 
coals on board, the y aay showed sagging to the extent 
of »; in., and as the depth measurement was now 
31 ft. 53 in. from a mean draught of 9 ft. 104 in., the 
sagging at the sides was 3 in.; and which clearly 
fotvonted that the water-ballast tanks, now full, had 
reduced the sagging, or rather straightened the vessel, 
to the extent of ;4 in. in the line of the sights, and of 
§ in. at the sides of the vessel. 

When the vessel was ready for sea, with all tanks full 
and 530 tons of bunker coals in the side and between deck 
bunkers, and in the cross bunker at the after end of No. 2 
hold, the sagging determined 4 the sights was now ¢ in., 
or ys in. more than before the bunker coals were shipped, 
and the depth measurement being now 31 ft. 5 in. from a 
mean draught of 11 ft. 4 in., showed sagging at the side 
of 2 in., or § in. more than before the bunkers were 


shipped. ; 

na now to the case of vessel (D), sights were taken 
before launching, and after the vessel was afloat before 
the machinery was put on board, when the sights showed 
no alteration in the structure due to the launching. On 
the latter occasion the depth measurement was 31 ft. 6 in., 
with a mean draught of 6 ft. 1 in., as against 31 ft. 64 in. 
before launching. Further sights were taken when the 
engines and boilers were in position, with the ballast 
tanks empty, the boilers full, and portions of the stores 
on board ; and now, the sagging shown by the sights was 
2 in. ; the depth measurement was now 31 ft. 5} in., with 
a mean draught of 7 ft. 33 in. ; showing therefore sagging 
at the sides to the extent of ? in. ° 

In view of the fact that this vessel’s keel was }} in. 
up amidships, it was thought it would be interesting to 
determine what would be the effect of this when the vessel 
was in dry dock, and having satisfied myself as to the 
straightness of the keel blocks, sights were taken, when 
in dry dock, and showed that the vessel had sunk amid- 
ships tothe extent of fin. In the absence of the knowledge 
of the fact of the keel not being perfectly straight, this 
egy J might have been supposed to be due to the fall- 
ing of the bilges, on account of the vessel not being so 





well et by shores in dry dock, as during the 
process of building. And this result seems to show that 
vessels in dry dock will conform to the shape of the keel 
blocks, and that, in the cases of vessels considerably out of 
straight, there may be straining going on when the vessel 
is settling on the blocks, and points to the necessity of all 
such vessels being additionally supported by bilge shores 
in dry dock, which is but seldom the case. From this 
information I think it reasonable to infer that the symp- 
toms of straining noticed in many vessels, and attributed 
to stress of weather or other exceptional causes, may 
have been induced in the first instance by the settling on 
the dock blocks, not laid in conformity with the shape of 
the keels. 

Immediately after the vessel (C) was undocked, further 
sightings and depth measurements showed that the vessel 
was in precisely the same position as just before docking ; 
viz., sagging in the line of the sights, and at the sides of 
the vessel, of #in. Further sightings when the ballast 
tanks were full, and with portions of the stores on board, 
showed a reduction in sagging of 7% in. in the line of 
the sights, and the depth measurement was now31ft.6in., 
with a mean draught of 9 ft. 3}in., thus showing that 
the vessel had straightened under the action of the water 
ballast to the extent of 7% in. the line of thesights, and 
# in. at the sides of the vessel, the actual amount of 
sagging shown by the sights being in., and there 
was.ro sagging at the sides of the vessel. With 100 tons 
of coals in the side bunkers, when the ballast tanks were 
full and all stores on board, there was a change in the 
sight plane of +; in. only; and the depth measure- 
ment was now 31 ft. 5g in., from a mean draught of 
9 ft. 11? in., thus showing when the vessel sailed for 
Barry Dock a sagging in the line of the sights of 2 in., 
and of 3 in. at the sides of the vessel. 

As the vessels (C) and (D) were to load at Cardiff, the 
Committee of Lloyd’s Register instructed one of the 
Society’s surveyors at that port to carry on the investi- 
gations. I therefore communicated to that officer the 
details of the two cases, and with a view to preventing 
any misunderstanding, the amidship sights recorded only 
the sightings just as the vessels were ne 2e on 
their maiden voyages. I am much indebted to Mr. Rule, 
the surveyor who undertook the work, for the painstakin 
and careful manner in which he carried on and describe 
the experiments, and whereby I am enabled to give greater 
completeness to this paper. 

On the arrival of vessel (C) in Barry Dock, with 460 tons 
of bunker coals on board and the ballast tanks full, 
sights were taken, but not depth measurements, the latter 
being impracticable, to ascertain whether any alterations 
of sheer had taken place on the voyage ; and although the 
vessel in her light condition had been subjected to a 
somewhat rough sea, yet there was no appreciable change 
in the sight planes, which showed the sagging to be 4% in. 

On the second visit, when portions of the coal cargo had 
been shipped, viz., 285 tons in No. 1 hold, 854 tons 
(including 200 tons of bunkers) in No. 2 hold, 880 tons in 
No. 3 hold, and 260 tons in the side bunkers ; and at which 
time Nos. 1, 2, and 3 ballast tanks were empty, and No. 4 
tank two-thirds empty, the sights showed a sagging of 
% in., and the deep measurement, from a mean draught of 
16 ft. 54 in., was now 381 ft. 48 in., or 14 in. less than the 
actual depth taken after launching. 

On the third visit, when the vessel was ready for sea, 
with a cargo of 3540 tons of coals, 10 tons of stores, and 
460 tons of bunkers, the cargo being divided as follows, 
viz., 806 tons in No. 1 hold, 855 tons in No. 2 hold, 994 
tons in No. 3 hold, and 885 tons in No. 4 hold, and with 
the ballast tanks empty, the investigations showed that 
the vessel had straightened under the action of the cargo, 
as the sagging was now only ;; in. in the line of the 
sights, and only ; in. at the sides of the vessel, the 
depth measurement at this time being 31 ft. 54in., from 
a mean draught of 21 ft. 64 in. 

As regards the carrying capacity of this steamer, she 
sailed with a total deadweight of 4010 tons, at a mean 
draught of 21 ft. 64 in., or say 21 ft. 54 in. in salt water 
of maximum density, and would therefore carry 4087 tons 
at amean draught of 21 ft. 84 in., when the dise bar 
would be immersed, as the tons per inch of immersion at 
the load line were 25.7. This vessel’s carrying capacity is 
therefore perfectly satisfactory, seeing that the designed 
deadweight was 4085 tons. 

In the case of vessel (D), on arrival in Barry Dock with 
30 tons of bunkers on board, and with all the ballast 
tanks full, the sights showed no change, the sagging 
being 3 in. 

On the second visit the vessel having completed bun- 
kering, consisting of 600 tons, in the side and cross 
bunkers, when No. 1 and 2 tanks were full, No. 3 tank 
two-thirds full, No. 4 tank empty, the sighting showed 
further sagging to the extent of 7% in., or a total 
sagging of i? in., and the depth measurement was 
31 ft. 5 in. from a mean draught of 11 ft. 24 in., thus 
showing 1 in. sagging at the sides of the vessel. — 

On the third visit, when the deadweight consisted of 
3767 tons of cargo, viz., 742 tons in No. 1 hold, 736 tons 
in No. 2 hold, 954 tons in No. 3 hold, 735 in No. 4 hold, 
and 600 tons in bunkers, and with the tanks empty, the 
vessel was found to be straightened to the extent of 
3's in., and the total sagging in the line of the sights 
was now 3 in. ; and the depth measurement from a mean 
draught of 20 ft. 84 in. was 31 ft. 6 in., which showed no 
sagging at the sides of the vessel. ; 

As the loading was completed after daylight, and she 
sailed at midnight, the investigations could not be further 
extended in the case of vessel (D); but, as the greater 
portion of the deadweight was on board, it was clearly 
evident that the results obtained from vessels (C) and (D) 
were practically identical, and showed, therefore, the 
correctness of the different observations and measure- 
ments for these steamers. 
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TABLE I.—Vesset A. REGISTERED DIMENSIONS, 278 By 37.2 By 19.2. CELLULAR BorTom. 

















sane | ast. ond. Srd. | 4th. 5th. Conditions. 
} ft. in ft. in. ft. in. ft. in. 1. When ready for taking 
Draught forward .. at 1 2 > ae << 19 11 in cargo, water in 
aay oe ee 15 10 18 4 we 20 2 boilers, tanks empty. 
ba Prerigt Sag ~ in 1 6 17 103 oe 20 0} - 
Moulded depth (actual) .. a ae aa 2, Part cargo shipped, 
es a oat —S(iw a ste a 21 OF 21 Of 21 9} water in poles’ 
Deficiency in moulded depth, tanks empty. 
alteration in sheer(amid.) .. “e 0 2 0 2 =e 0 2} 
. As before 3. Ditto 
In line of sights Zin. hog 4 in. hog jin. hog loading ye-in. sag 
commenced 4. All cargo shipped, 
tons tons tons tons tons water in ilers, 
No. 1 hold 101 276 339 360 360 tanks empty. 
aes 346 605 787 82 852 
oo ws 261 641 762 893 893 5. Bunkers, stores, and 
cA SOS es ee ee 147 339 425 459 459 cargo shipped, water 
Bunkers’... “ « ee 3 3 3 3 343 in boilers, tanks 
Stores, &c. .. ee ee . oe . ee es 12 empty. 
Total deadweight 858 1764 2316 | 2567 2,919 








TABLE II.—Vesset B. RecistereD DiweEnsions, 281.6 By 37.1 By 19.55. CELLULAR Bortom. 



































_— | ast 2nd | Srd. | th, | bth. | 6h. | 7th. | Conditions. 
begins t agg al Se See, 
| ft. in. ft. in. ft. in. ft. in. ft. in. ft. in. ft. in. . 
Draught forward | @ 86 | 66 6 3} | 1211 | 16 Of | 17113 | 20 1, ay after 
ss" gi ees | aie 4 $7 10 1 16 4 16 7 19 4% | 20 5: —a 
 _ meal ve wit | a i B of rt 24 14 Hi 16 8} | 18 St | 20 8 
Gunwale bar above water .. B 2 4 1 14 12 8} 10 9 9 1 . : P 
Total depth of vessel (afloat)) 29 5$ | 29 5 29 i 29 4% | 29 5 29 5} 29 a 2. —— and boilers in 
Sagging amidships at side of | 0 03 poeition. 
vessel .. eilteaatieice Sl 0 03 | O Of 0 0§ 0 03 0 Of : 
Sagging amidships in line o! é | | 01 P P i 
sights.. ve Pe asl nil 0 14 0 it O 1} | noresult no result 3. Leaving builders’ hands. 
ee | tons tons | tons = tons | ons tons 
No, 1 ho none none none 35 296 363 370 - 
tak ee “ ai 403 752 1064 1124 [4 5, 6,7. Loading. 
” : ” | ” ” ” = pd po pr 
” ’ | 4 40 44 
Bankers | - | « | smo | nme | cme | Sa P Omme Nebercetnned 
Stores, &c. ” ” | ” ” | ” | ” 20 
Total deadweight * . | » | 1815 | 271 | 2791 3271 











TABLE III.—VeEsseEt C. 





REGISTERED DIMENSIONS, 
PRINCIPLE IN HOLDs ONLY. 


300.6 By 41.6 By 21.2, Water BALLAST oN McINtTYRE 





























{ | 
— | ast. | ona. | Sra. | ath. | sth. | oth. | veh. | sth. Conditions. 
aa oo | ———o 
ft. in. ft. in.'ft. in.|ft. in. ft. in.'ft. in. ft. in. ft. in. 
Draught forward se - 5 O88 1] .. jo j18 10} 20 7 |1. Immediately after launching. 

‘7 aft .. ou oe ion oe | 6 2 -- |10 6 ia 5 | ee 14 0322 6 /2. -— = —— in position, main 

| | | | Not ilers full, tanks empty. 

* vials “+ 6 53) 7 7 83) 9 “en 4 ‘taken 16 54,21 64 3. Engine and boilers in position, main 
Gunwale bar above water .. ..25 0 24 33123 8 |21 63/20 1 | «o Us = 9 11 boilers full, after coming out of dry 
Total depth of vessel... --3L 5331 43:31 43/31 53/31 5 | o |8L 4831 54 ock. 

Sagging amidships at side of vessel 0 1/0 1)0 030 OF ,, O 13,0 04/4. Ready for sea, tanks full. 

re Pe in line of — | wo 3 ne 0s coun Te © B. S Ort 5. a... ditto and 530 tons 

No. 1 hold .. None) None | None <a | 985 | 806 \6. On —- loading port tanks full, 460 
” ’ ee! | we 654 85 tons bunkers, 
” S et H 2 i Pe aes | a 8:0 | 994 |7. When loading 1, 2, and 3 ballast tanks 
» 4 9 ” ” ‘a me | ns fa Ke 885 full, No. 4 tank two-thirds empty. 
Bunkers are oe col op | 5 2 -- | 580 | 460 460 | 460 |8. Ready for sea. 
Stores, &e. ne a se} oo | 5 2 < “s oe me 10 

Totaldeadweight .. ..| | -) 6 ws | 530 | 460 2279 | 4010 




















TABLE IV.—Vesset D. Re&cGIsTERED DIMENSIONS 
PRINCIPLE IN 


300.6 By 41.6 By 21.2. 
HOLps ONLY. 


Water BAtiaAst ON McINTYRE 

















| | | | | 
= ist. | 2nd. | srd. | 4th. | Sth. | 6th. | 7th.| sth. | oth. | Conditions. 
ft. in. ft. in.|ft. in. ft. in. ft. in.| ft. in.|ft. in./ft. in.| ft. in.1. Immediately after launching. 
Draught forward ee ee +15 5/6 4) .. | .. [8 LID 4 « ba t 19 9 |2. Engines and boilers in position, 
3 Oe ee " C'S) S° 2 .6 Fo |10 54/10 7 10 4 {21 8 | ballast tanks empty, boiler 
» mean... AO LUZ Se sf xo [Oe saones 11 23/20 8} full. 

Gunwale bar above water 125 5 |\24 2] .. o- |22 2321 63 20 24110 94 3, In dry dock. 

Total depth of vessel .. a ..[31 6 31 5} .. «-, (82.6 \3L 5g 31 5 31 6 (4. After floating out of dry dock. 
Sagging amids. at side of vessel ..| .. | 0 OF .. |0 }/ nil | O O8} .. (© 11 nil (5, Ballast tanks and boilers full, 

” » in line of sights | 0 0}; 0 14 0 £0 Oy) O 08) O OF 0 OF% O Of! stores part on board. 
| | | | tons | tons | tons | tons 6. Ready for sea. Ditto, ditto. 

No. 1 hold --| None | None | None | None None| None|None|None| 742 | 100 tons bunkers. 

» 2 yy > ae Doe EB ie b aed we hee ae a 736 |7. On arrival at loading port, tanks 

1» 3 yy we at cee 8 ga fl wee Fae as <4 954 full, 40 tons bunkers. 

1 4 4, ye Ee ae cork’. cea B eee AB cee = aa 735 |8. Nos. 1 and 2 tanks full, No. 3 
Bunkers . i boca | ‘ | -- | 100} 30 | 600} 600 tank two-thirds full, No. 4 tank 
Stores, &c. a A oy | | Se o oa | a4 empty, and 600 tons bunkers. 

——S>-=§ 9. Tanks nearly empty. 
Total deadweight... «| 4. | ws | | | 100 | 30 | 600 | 8767 | 
\ 














It will be gathered from the previous results, that in 
the case of vessels (B), (0), and (D), of which the keels were 
known to be practically straight, the alteration in the 
sheer was exceedingly small under all the different con- 
ditions of loading ; and seeing that the changes noticed 
in vessel (A) during the shipping of the cargo were prac- 


tically identical with those noticed in vessel (B), it is’ 


reasonable to infer that this tends to confirm the pre- 
viously expressed opinion as to the unstraightness of the 
keel of vessel (A). 

It would have been interesting to’ have extended the 
researches to the case of flush-decked vessels of greater 
length than those experimented on; it is intended, how- 
ever, when opportunity occurs, to carry this into effect, 
and also to obtain further information respecting vessels 
(A), (B,) (C), and (D), with a view of determining whether 
any changes have taken place subsequently to the occa- 
sions herein referred to. 

As a further illustration of the longitudinal Race of 
steel vessels, the case may be mentioned of a flush-decked 
vessel about 320 ft. long, and of the spar-decked type, 
which stopped on the launching ways with 100 ft. of = 


| length overhanging during five tides. Sights were taken 
, when the vessel was in that position, also immediately 
after she was afloat, and again when she was in dry 
|dock; but not the slightest change in the sheer was 
noticeable by the sights, and the measurement of the 
moulded depth afloat was found to agree exactly with 
the actual depth taken while on the building slip, and the 
vesssel at no part of the structure exhibited the slightest 
symptom of injury. The writer expresses the hope that 
| these investigations will tend to remove any doubts that 
may have arisen as to the sufficiency of longitudinal 
strength in steel vessels built to the rules of Lloyd’s 
— Society to resist alteration of form when fully 
en. 

| It may be stated, in conclusion, that the vessels (A), (B), 
| (C), and (D) were considered to have been properly laden, 
with the cargoes well stowed and divided with the object 
of uniformly distributing the strain on the structures ; 
and a diagram showing the curves of weights, sheering 
stresses, and bending moments for the vessel under the 
conditions named in this paper is appended, which may 
be of interest, 








THE STORAGE OF PETROLEUM. 

At the seventeenth ordinary meeting of the session of 
the Institution of Civil Engineers, held on Tuesday, the 
24th of March, the President, Sir John Coode, K.C.M.G., 
being in the chair, the paper was “On the Recep- 
tion and Storage of Refined Petroleum in Bulk,” by Mr. 
W. T. H. Carrington, M. Inst. C.E. 

The author described at length both the appliances 
necessary for dealing with petroleum in bulk and the 
methods of using them. 

The mains forming the pipe lines were usually of 
wrought iron, and were from 6 in. to 8 in. in diameter ; 
the length of line seldom exceeded 500 yards. The con- 
nection with the steamer was by means of a flexible tube 
made of canvas and india-rubber or canvas alone. The 
pipe line was constructed so that it could be readily 
cleaned out, and was also fitted with draw-off cocks. 
The valves used were preferably steam valves. <A ‘‘dirt 
tank” was provided, into which any cloudy oil was pumped, 
and the impurities allowed to settle. 

The pipe line entered the storage tanks either at the 
top or through the side near the bottom—the author pre- 
ferring the former arrangement. If the latter plan was 
adopted an internal radial pipe was used, which could also 
be employed for suction purposes. It was, however, better 
to keep the delivery and suction pipes ne The 
pipe line was tested to a pressure of 60 lb. per square 
inch, the usual pressure when oil was being pumped 
varying from 20 lb. to 40 lb. per square inch. The rate of 
delivery was from 600 to 1000 barrels per hour. 

Tanks.—The size of tank to be used depended greatly 
on the nature of the work to be done. If the oil was of 
uniform quality, a number of large tanks of about 15,000 
barrels capacity might be provided, and a few small ones ; 
but a depét dealing with many different classes of petro- 
leum should be fitted with a number of small tanks and 
a few large ones. The size of the tanks was also governed 
by the bearing power of the ground. The foundations on 
rock or shingle needed only to be levelled ; but on soft 
yielding ground many plans had been resorted to, such as 
placing the tank directly on the ground, which rendered 
the bottom plates liable to rust; setting it on a layer of 
concrete, which must, however, be very thick and coe 
to be of any value; making a foundation of chalk and 
ballast, which was often successful ; piling to the under- 
lying hard ground and supporting the tank on a gridiron 
formed on the top of the piles—this answered well, but 
was expensive. On rocky ground tanks might be carried 
on concrete walls, thus giving access to the seams from 
underneath. The author had also used timber walls 
resting on a timber platform as a support, where the 
foundation was soft. Large tanks were always made of 
a cylindrical section, with a flat bottom, and a domed, 
conical, or flat top. The diameters varied from 80 ft. to 
30 ft. The author preferred iron as a material. On soft 
ground precautions must be taken to prevent the collapse 
of the tanks in the event of their sinking unevenly. This 
was better done by increasing the thickness of the lower 
tiers of the circular sides, than by the use of tee bars or 
struts. The plates should be as large as possible, so as 
to lessen the number of rivet-holes, which might lead to 
leakage. Where the roofs were domed or conical they 
were of thin material, about No. 12 B.W.G., and were 
either carried by trussed frames, or by tee-bars, radiating 
from a central column. In hot climates flat —- were 
used, and made to carry a depth of about 6 in. of water, 
in order to reduce the internal temperature, and there- 
fore the evaporation of the oil. Either two or four man- 
holes were provided in the roof, both in order to obtain 
access to the inside and for ventilating purposes ; occa- 
sionally others were placed in the sides near the bottom. 
These were convenient, but in the author’s opinion should, 
if possible, be avoided, as they constituted a point of 
weakness. 

Tests were applied at two stages of the construction : 
first, when the estos and first circular tier were rivetied 
up, at which period the tank should be supported on 
wood blocks some little distance above the ground. It 
was then filled toa depth of 2 ft. with water, and the 
bottom being made perfectly tight, was coated with tar 
or varnish. The second test was made when the work 
was finished. It was necessary to clean the inside very 
carefully before the oil was put in; for this reason it was 
either painted with white zinc paint, or the whole internal 
surface was wiped with oily cloths. The petroleum, when 
delivered into the tanks, had to be measured in order to 
determine the quantity received. This was done by 
taking soundings at a number of points through suitable 
doors and manholes, placed for the purpose in the roof, a 
steel tape, fitted wih a slider of ebony, being used for 
the purpose. In order to determine the quantity of 
water sent over with the oil from the discharging ship, a 
water searcher, invented by Messrs. Horley and Sedgely, 
was employed. On being lowered to the tank bottom it 
brought up a section of the liquid, showing the depth of 
water and sediment lying there. 

Delivering Arrangements.—The withdrawal of the petro- 
leum for delivery from the storage tanks was done either 
by gravity where the situation permitted it, or by pump- 
ing, and it was delivered into tank barges and wagons, 
or into barrels. In the latter case it was pumped into a 
small tank, about 10 ft. above the ground, from which it 
raninto the flexible pipes carrying the automatic cocks, 
which were arranged so as to cut off the supply when the 
oil rose to acertain level in the barrel; with them one 
man could fill upwards of 50 barrels per hour. The usual 
number delivered daily from a large wharf varied from 
1000 to 1500 barrels. fore being filled they were care- 
fully examined, and when necessary, coopered and made 
sound, and then, in order to make them perfectly oil- 
tight, about a quart of hot glue was put into each, and 
the barrel turned about in such a manner as to cause the 
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liquid to cover the whole surface. After being drained 
they were put into a store to dry, and were then ready for 
use. 


se, 

The painting was done by boys with large brushes, but 
in some cases the barrels were dipped bodily into a tank 
containing a quantity of paint. A brush worked by 
steam had also been lately introduced, and was said to 
answer well, The weight of the barrel and the brand of 
oilit was intended to contain was also stencilled on it. 

3arrels formed a strong and convenient package, and 
though their use was becoming less general, owing to the 
introduction of tank wagons and carts, it would be pro- 
bably a long time before anything more convenient for 
retail purposes would be found. 





THE PHYSICAL SOCIETY. 

Ar the meeting of the Physical Society held on March 
20, Professor W. E. Ayrton, F.R.S., President, in the 
chair, Professor 8. U. Pickering, F.R.S., read a paper on 
“ The Theory of Dissociation into Ions and its Conse- 
quences.” According to this theory electrolytes are 
entirely dissociated into their ions in weak solutions. This 
dissociation was held by Arrhenius to absorb heat, and 
although heat is evolved by the dissolution of hydro- 
chloric acid, &c., it is not maintained that dissolution 
evolves heat, but that the heat absorbed by the decom- 
position of the molecule into its atoms is more than 
counterbalanced by the heat supposed to be evolved by 
the combination of the atoms with their electric charges, 
These actions the author considered improbable, and 
thought that before being accepted, the theory must give 
satisfactory answers to the following questions: How 
can matter combine with an affection of matter to pro- 
duce heat? Whence do the electric charges originate? 
Why does not the opposite electrification of the different 
atoms make them cling more firmly together instead of 
dissolving the union between them? And why should an 
atom which possesses a strong attraction for a negative 
charge (such as chlorine) go to the positive electrode dur- 
ing electrolysis? ; 

When a dilute solution, which is supposed to contain 
some gaseous molecules, is further diluted, then, accord- 
ing to the theory, some of the molecules are dissociated, 
and, if heat is cached, it follows that the dissociation, 
and therefore dissolution, of the gas must absorb heat, 
yet, he said, it can be shown that in some of these cases 
the dissolution of a gas evolves a largeamount of heat. 

The antagonism between the present and the old 
electro-chemical theory, according to which the atomic 
changes are identical with the free energy of an atom 
and are the cause of combination, not decomposition, was 
commented on, as well as the disagreement between the 
present theory and Clausius’s view that there are a few 
ions or atoms present in a liquid owing to accidental 
superheating of some of the molecules. Reasons, how- 
ever, were adduced for believing that the presence of even 
a few atomsin a solution to be improbable. 

A communication on ‘‘ Some Points in Electrolysis” was 
made by Mr. J. Swinburne. Considering a reversible 
single fluid cell, the author, by a process of reasoning 
based on Carnot’s principle und the conservation of 
energy, arrives at Helmholtz’s equation 

7" dk 
E =K. + 0 = 
i ao 
where E is the electromotive force, Ee the part due to 
chemical action, and @ the absolute temperature. Writ- 
ing the equation in full, using suffixes n and p to denote 
the negative and positive plates, it becomes 
. 7 ak dk 
En + Ep = Ene + Epe ee —?, 
r ne ett +e 
He then shows that by having the two plates in different 
vessels and heating then to different temperatures, the 
Peltier effects represented by 
gt En and 9 ¢ Fe 
dé de 
can be determined separately. Similarly those of a two- 
fluid battery might be found by arranging the junction of 
the fluids in a third vessel. 

After pointing out the desirability that the conditions 
under which all thermo-chemical data have been obtained 
should be clearly stated, he proceeded to show that any 
cell in which secondary actions occur (as, for example, if 
zinc oxide primarly formed by electrolysis were to dis- 
solve in sulphuric acid) must necessarily be non-rever- 
sible. He also contended that ina secondary battery the 
formation of lead sulphate on both plates, is the essence 
of the cell’s action, and that there is no intermediate for- 
mation of Pbo. 

On the subject of so-called ‘ nascent” hydrogen or 
oxygen, he said that reasoning from the conservation of 
energy showed that neither could exist. Taking the case 
of persulphate of iron in dilute sulphuric acid, which is 
said to reduced to protesulphate by the ‘nascent 
hydrogen ” liberated on putting a piece of metal (say 
magnesium) into the liquid, he said a better explanation 
of the phenomena aoe be, that the metal dissolves, if 
it either reduces the metal, or evolves hydrogen ; and as 
the former requires less energy, the reduction takes place, 
and when no reducible salt is available, hydrogen is 
evolved. Evolution of hydrogen, and reduction of the 
persalt, are thus alternative and not consecutive actions. 

Examining Dr. Lodge’s views on the contact electro- 
motive force between metals, he remarked that if the ten- 
dency of a metal (such as zinc) to oxidise can produce an 
electric stress or difference of potential which presents 
further combination, actual combination must charge the 
netals if it be insulated. A piece of sodium, however, 
oxidises continuously, and _ therefore should become 
charged to an enormous potential, As this effect is not 





known to occur, the author suggested that the Volta effect 
may be due to films of water, and in support of this view 
met ed the fact that metals when perfectly dry do not 
combine with chlorine, and that even sodium is not 
attacked by dry chlorine. ’ 

In the discussion on the two papers, Professor Picker- 
ing said the idea of nascent elements had to a large extent 
been given up by chemists, and pointed out that the fact 
of one reaction taking place rather than another was not 
merely a question of heat energy,-but that a kind of 
chemical Pe ae was involved. 

Professor S, P. Thompson recalled attention to the fact 
that the products of electrolysis depend on the electro- 
motive force employed in producing it, and thought the 
electromotive foree required to produce the various pro- 
ducts might be taken as a measure of their affinities. He 
did not agree with Mr. Swinburne’s method of finding the 
electromotive force of a secondary battery from thermo- 
chemical data, for he failed to see how two similar actions 
going on at the two plates of a cell could add anything 
whatever to the electromotive force of the cell. 

The President said the question whether the potential 
difference between two dissimilar substances was due to 
oxidation or to mere contact could only be decided by 
direct experiments made in a vacuum from which all 
traces of moisture and oxygen had been removed. With- 
out agreeing with Dr. Lodge’s view on the subject, he 
pointed out that the continuous oxidation of a piece of 
insulated sodium need not necessarily produce a great 

tential difference, for the combination might produce 
ey After Professor Pickering and Mr. Swinburne 
had replied to the points raised, Mr. Walter Bailey took 
the chair, and Professor Perry read a note ‘* On the Varia- 
tion of Surface-Tension with Temperature,” by Professor 
A. L. Selly, M.A. Considering unit mass of liquid at 
constant volume but variable surface (s), and temperature 
(t), the author expresses the gain of intrinsic energy due 
to changes of the variables by 


d@H+dW=kdi+(1+T)d8, 


where d H isthe heat absorbed, d W the work done on the 
film, & the specific heat at constant volume, / the latent 
heat of extension, and T the surface-tension. This bein; 
a perfect differential, it is shown that T= c — b¢, an 
l= bt, cand b being constants. 

Supposing ¢ and 6 to be independent of the specific 
volume of the liquid, it is shown that at the critical tem- 


perature t=", hence this temperature may be deter- 


mined by finding the surface-tension at two very different 
temperatures. Since, also, /-=b t, the latent heat of ex- 
tension is proportional to the absolute temperature. 
Reasons for supposing b to be independent of the specific 
volume are given in the paper. 

Mr. Blakesley described an effect of temperature on 
surface-tension which he had observed in sensitive spirit 
levels. By warming one end of the tube, even by the 
hand, the bubble immediately moves towards that end. 
This effect, which might produce considerable error in 
engineering operations, was, so far as he was aware, not 
mentioned in the text-books. 

Professor Perry remarked that although the volume, 
temperature, and surface of the liquid had been referred 
to in the paper, pressure was not mentioned, and on this 
point he inquired whether the results arrived at were 
true, quite independent of the pressure. 

Professor 8. P. Thompson, D.Sc., read a paper 
on ‘‘ Magnetic Proof Pieces and Proof Planes.” The 
distribution of magnetism over magnets has been ex- 
amined in various ways by different observers, but 
mostly by observing the force of detachment of either 
rods, ellipsoids, or spheres, &c., used as proof pieces. In 
all these cases it was, the author said, difficult to see 
exactly what was measured, for the presence of the proof 
pieces altered the thing to be tested. The pull exerted 
must also depend on the permeability of the piece used as 
well as on its shape and disposition with respect to the 
magnetic circuit. He had therefore investigated the 
subject by finding the actual distributions by means of a 
flat exploring coil, and ballistic galvanometer, both with 
and without the presence of proof pieces of various shapes 
and sizes. The results show that the perturbations pro- 
duced by the proof pieces are always large, in some cases 
the perturbed field about a point oe to six times 
the unperturbed field. In most cases, however, the ratio 
of the perturbed to the unperturbed field was constant, 
so long as the former did not exceed 6000 G.G.S. units. 

The amount of perturbation was also found to depend 
on the saturation of the magnet, and on whether it was a 
permanent or an electro-magnet. The numbers obtained 
im various een and curves plotted from such 
results, were shown. 

In conclusion, the author said that in using proof pieces 
much depended on the accuracy of the contact, but in any 
case the results attained were not very reliable. 
exploring coil, or magnetic proof plane, however, furnished 
a satisfactory method of examining magnetic distributions. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has improved. 
The best qualities have made from 14s. 3d. to 14s. 6d. per 
ton, and dry coal from 13s. 3d. to 13s. 6d. per ton. House 
coal has been in moderate demand ; No. 3 Rhondda large 
has made 12s. to 12s, 3d. per ton. The patent fuel trade 
is fairly active, but the tendency of prices is slightly 
downwards. There has not been nec doing in coke, 
furnace qualities have made 19s, 6d. to 20s., and foundry 
ditto 19s, 6d. per ton. 

Watch Keeping in Engine-Rooms.—The Lords of the 
Admiralty have notified in a recent circular that certain 
alterations are to be made in the duties of engineer officers 
afloat, The principal point in the circular is that al] 


The flat | be 





engineer officers below the rank of chief engineer, except 
those borne in lieu of a chief engineer, are in future to 
keep watch. It is further notified that in vessels where 
several engineers are borne the senior engineer (that is, the 
officer next in rank to the chief engineer), is to keep not 
less than four hours — watch, and that engineers who 
have special duties, such as book-keeping, are not in 
future to be exempt from a share in this duty. Inexpe- 
rienced assistant engineers will be trained in watch keep- 
ing under their seniors. 


Welsh Colliery Enterprise.—The prospectus has been 
issued of the Albion Steam Coal Company (Limited), 
The capital consists of 100,000/. in 5 per cent. debenture 
bonds of 100/. each (redeemable at 105/., and 250,000/. in 
ordinary shares of 10/. each). Of this amount the direc- 
tors now issue for subscription the whole of the debenture 
bonds and 220,000/. in ordinary shares. The company is 
formed for the purpose of purchasing from the present 
owners—some of whom will take a large interest in the 
company—the Albion Colliery, which is situate in the 
Taff Valley, 2 miles north of Pontypridd, 15 miles from 
Cardiff and Penarth, and 19$ miles from Barry and New- 
port docks. 


Cardiff Corporation Water Works.—It will be remem- 
bered that the Cardiff Town Council has for some time 
had a ‘‘difficulty” with Mr. Mackay, the contractor for 
a reservoir now in course of construction. The Water 
Works Committee of the gg og ses to recommend 
that 17,500. should be paid to Mr. Mackay and that he 
should be released from his contract. r. Mackay is 
willing to — to this but only on condition that certain 

lant should be given upto him. To this the Water 
orks Committee declines to assent. The plant in ques- 
tion was purchased by the Town Council from a previous 
contractor who failed to carry out his contract, and was 
lent by the council to Mr. Mackay to assist him in his 
work. Mr. Mackay contends that it was not lent but 
given to him ; he accordingly demands payment for it. 





REFRIGERATING Macuines.—At a meeting of the 
Society of Engineers, held at the Town Hall, West- 
minster, on Monday evening, April 6, Mr. W. N. Colam, 
President, in the chair, a paper was read by Mr. T. B. 
Lightfoot on “‘A Trial of a Refrigerating Machine on 
the Linde System.” The author described the construc- 
tion and arrangements of a testing station for refrigerat- 
ing machines that had been recently built at Munich, 
and gave the results of a test trial with a refrigerating 
machine on the Linde system. The station was erected 
by Linde’s Ice Machine Company, Wiesbaden, and 
the Augsburg Engine Works Company, by agreement 
with a committee of the Munich Polytechnic Society. 
The selection of the site and the arrangement and fitting 
up of the buildings was under the entire control of the 
committee, and the trials of the machine were also 
undertaken by the committee, which appointed a special 
examining commission from its own members and from 
the staff of the mechanical division of German polytechnic 
high schools, Only those refrigerating machines were 
allowed to be exhibited and tested which were arranged 
for cooling brine, and which under normal working— 
i.e., when reducing the temperature from 28.4 to 23 
deg. Fahr. —developed at least 200,000 thermal units 

sr hour with a refrigerator surface of 670 square feet. 
The results ascertained by the commission comprised : 
(1) The determination of the efficiency of the refrigerating 
apparatus ; (2) the quantity of steam and cooling water ; 
(3) in addition, the special features of the machines are 
examined with the view of ascertaining to what extent, 
if any, they affect the continuous working of the appa- 
ratus. Experiments were made at the following brine 
temperatures: 


Tnlet to Outlet from 
Refrigerator. Refrigerator. 
+42.8 Fahr. +37.4 Fahr. 
+28.4 ,, +23.0 ,, 
414.0 | ‘a | 
- 04 ,, - 58 ,, 


The arrangements for measuring the feed water, the 
quantity of brine, and the quantity of the cooling water 
were described. In order to enable the feed water to be 
accurately measured during a trial of short duration, 
the steam for working the motor was obtained from 
a second generator in which evaporation was produced 
by steam drawn from an ordinary boiler. In this 
way fluctuations in the water level were almost en- 
tirely eliminated, and by means of a Vernier scale 
attached to the water gauge the actual water level 
could, in practice, be nl off to within 3; in. The refri- 
—s effect was ascertained by taking the pro- 

uct of the weight of brine passing through the refri- 
gerator per hour, with its specific heat and the difference 
tween the inlet and outlet temperatures. The brine 
was heated to the required extent and returned to the 
refrigerator. A series of tests were made with No. V. 
(12-ton) refrigerating machine on the Linde system. The 
plant consisted of a steam engine combined with a double- 
acting ammonia compressor, an ammonia condenser, and 
a refrigerator, connie with the requisite connections. 
The dimensions of the principal parts were given in a 
table. A table was also given showing the results 
arrived at by the commission. This table consisted of 
six parts; the first dealing with the steam engine, the 
second with the compressor, the third with the refrigera- 
tor, the fourth with the ammonia condenser, while the 
fifth gave the balance between the heat found in the con- 
denser, and that abstracted in the refrigerator, plus the 
thermal equivalent of the indicated horse-power in the 
compressor, and the sixth the actual refrigerator, duty 
reduced to per pound of feed water, and per 1 horse-power 
in the steam engine, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the ae gp Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. RBapER Lack, Esq. 

The date of the adverti. t of the pt of a plet 
Sa is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing ts given. 

bar Pye may at any time within two months from the date of 
the advertisement of the opt a plete specisication, 
give notice at the Patent O, ition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


3063. W.A. Clark, Charlton, Kent. Steam Traps. 
(8d. 4 Figs.) February 26, 1890.—When the water rises in the 
condensed water chamber a it lifts the float f and itslever. It 
then operates the balance slide valve, which, by opening an out- 
let, allows the water to be forced into the coil c, in the compart- 
ment 2, attached by the coupling nut d to the outer end of the 
outlet valve b. The balance slide valve d is ox by fine pro- 
jecting ridges ¢ around the outlet, which, by diminishing the 
friction and allowing the pressure of the steam to act beneath as 
well as above the valve door, counteracts the effect of high pres- 
sure. Thevalve seating and valve g can be moved until the pin- 














head of the valve rests upon an arched copper band n, confined 
at each end by two metal studs m, m. When the steam is turned 
on the air is discharged through the seat g! of the air valve g, 
which opens downwards. The condensed water in the steam 
pipe is then forced into the trap through the port p. The water 
then rises, carrying the float with it, which opens the valve b and 
allows the water at high temperature to be forced through the 
coile. Then the steam comes last, the pressure of which, to- 
gether with the combined action of the expansion of the arched 
copper band, automatically closes the air valve g. (Accepted 
February 25, 1891). 


4236. W. E. Smith, Brighton. (S. T. J. Bray, Moscow.) 
Apparatus for Burning Liquid Fuel. [lld. 6 Figs.j 
March 18, 1890.—For the purpose of simultaneously mingling the 
liquid fuel with air and steam previous to its discharge and com- 
bustion, it is sprayed by a steam jet, and air is supplied to the 
centre of the mixed vapours and also externally to the same 
during their passage to the furnace. The sprayed liquid fuel is 
dashed against a perforated shield having a series of crosspieces 
of wire, thereby causing the air drawn into the burner to mingle 
with the already formed gases and produce a long steady flame 
instead of the usual blowpipe flame. The injector comprises a 
hollow central spindle for the admission of air and fuel, andsteam 
chambers round the spindle communicating through annular 
apertures with the perforated shield. (Accepted March 18, 1891). 


D. B. Morison, Hartlepool, Durham. Steam 
Boiler Flues and Fireboxes. (8d. 9 Figs.) March 27, 
1890.—This invention relates to the manufacture of corrugated 
steam boiler flues or fireboxes. According to this invention both 
the outwardly projecting corrugations and the inwardly project- 
ing corrugations are of curved form as seen in longitudinal sec- 
tion, and the material between the outwardly projecting and sup- 
porting corrugations on the water side of the flue or firebox is 
disposed in the form of inwardly projecting and suspended corru- 
gations of less curvature than that of the curved outwardly pro- 
jecting corrugations. The metal is disposed in this manner 
whether the metal be of uniform thickness or of greatest thick- 
ness at the outwardly projecting corrugations. The variation 
in thickness is symmetrical about the central portion of each 
corrugation. (Accepted February 25, 1891). 


36, J. F. Pankhurst, Cleveland, Ohio, U.S.A. Steam 
Ash Ejectors. (6d. 4 Figs.) January 1, 1891.—Ina steam ash 
ejector, according to this invention, there is provided ajvertical 
conical ash receiver A, having an interior annular ring near its 
upper enlarged extremity, crossbars A1, traversing rollers al 
between the crossbars A, bolts a2, passing through the cross- 
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bars Al and al and ting” them tog , with a curved 
jet receiver B, conical at its upper extremity to receive the lower 
end of the ash receiver A, asmooth curved lower passage connect- 
ing the vertical opening of the jet receiver with a discharge open- 
ing, and a perforated boss C, with an opening into the curved 
surface. (Accepted February 24, 1891). 


5117. W. H. Wilsonand J. Welsh, Hayfield, Derby. 
Steam Boiler Furnaces. [8d. 4 Figs.] April 2, 1890.—This 
invention relates to the use of hydrocarbon fluids in connection 
with a coal fire in steam boiler furnaces. The oil is conveyed 
from a tank to a chamber outside the furnace above the furnace 
door in which is arranged a steam jet. The jet injects the steam 
and oil into a branched pipe. The branches extend along the 
crown of the flue and unite again in another pipe, which returns 
between the branches to a perforated distributing pipe in the 
front part of the furnace which reaches nearly across the flue 
and is perforated at the back with fine holes. The steam becomes 








superheated and the oil volatilised in passing backwards and 
forwards over the coal fire, and on issuing bursts into flame. 
(Accepted March 18, 1891). 


7397. A. C. Pain, Birmingham. Lubricating the 
Working Parts of Steam Engines. (8d. 3 Figs.] May 
13, 1890.—According to this system of lubricating the lubricant is 
forced through the bearings by means of a continuous system of 
channels in communication with the working parts of the engine, 
so arranged as to convey the lubricant under pressure between 
the working parts. The lubricant is introduced to the bearings 
through the channels, which are drilled through the shaft and 
have holes radiating therefrom to the surface to be lubricated, 
Pee x ump accumulator or high-level tank. (Accepted March 
18, 1891). 


859. W. Harbinger, South Shields, Durham. Gland 
for Piston and Pump-Rods. [6d. 2 Figs.) January 17, 
1891.—A main gland A is provided with an annular chamber B 
which communicates with a two-way cock by a passage C. The 
two-way cock is connected to the condenser by a pipe, {and also 
with the atmosphere, thus serving as a test and delivery cock. E 
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is a screwed gland, which, when it has been correctly adjusted, 
is fixed by aset screw F and screwed clamping pieceG. A k- 
ing ring H, which is recessed to receive packing material I, fitsintoa 
recess in the main gland A. A spiral spring J is placed between 
the gland E and the packing ring H for the purpose of keeping 
same tight against the rod. (Accepted February 25, 1891). 


ELECTRICAL APPARATUS. 


3096. S.Z.de Ferranti, London. Electric Meters. 
{lld. 14 Figs.] February 26, 1890.—This invention relates tc 
electrical meters in which a bath of mercury is set into rotation by 
a passing current and in which the rotation of the mercury is re- 
corded by causing it to impart a revolving motion to an axis 
whose revolutions are recorded by recording mechanism. The 
meter is formed with a main coil A, through which the current to 
be measured passes, and an additional coil B, through which a 
branch circuit from the mains is allowed to pass. These two coils 
are placed one above the other. A portion of the additional coil 
is wound with non-inductive winding. The mercury bath is formed 
of two discs C of insulating material, one above the other and at a 
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slight distance apart. A clip ring Cl incloses the space between 
them. The discs C are held at their circumference against the 
ring Cl by iron clamping blocks, and are held at their centre 
against the clamping blocks by screws E p upwards and 
downwards through the discs, one screwed into a plate G above 
and the other into a plate H below the iron clamping blocks. The 
iron casing which incloses the magnetising coils is formed in two 
or more parts, each formed from a series of annular troughs D, 
pressed to the required form from sheets of tin plate, which are 
placed one within the other and then heated to solder them all 
together. (Accepted February 25, 1891). 


4086. C. J. Barley and H. Stevenson, London. 
Coupling and — the Shafts of Dynamo 
Machines. (6d. 3 Figs.] arch 15, 1890.—This invention 
relates to the coupling of the armature spindle of a dynamo to the 
shaft of the steam engine. The shaft A of a dynamo has formed 
on it the flange @ and jthe shaft B of the driving engine and 
flange b. Between the parts facing each other insulating material 


9086 


Cis placed. This is enlarged at its mid portion to take into 
recessed partsc of the coupling. Through the flanges a and b, 
and also through the insulating material C, taper holes are made, 
and in these holes are placed taper bolts D having fitted over them 
taper sleeves of insulating material E. By means of these taper 
bolts the parts to be cc ted and insulated are drawn and held 
firmly together by the nutsd. (Accepted February 25, 1891). 


6223. M. Ancizar, Manchester. (R. Zerda-Bayon, 
Bogota, Colombia.) Galvanic Batteries. [6d.] April 23, 
1890.—The anode of a galvanic couple according to this invention 
is of carbon surrounded by a mixture, composed of a porous earth 
containing vegetable or nitrog bst. and a soluble salt 
(chloride of sodium). The whole is contained ina porous vessel, 
which is immersed in an electrolytic liquid (a saturated solution 
of chloride of sodium), wherein a zinc cathode is i d. A 
pocket dry pile according to this invention consists of a carbon 
anode and zinc cathode separated by a fabric and surrounded by 
moistened porous earth containing vegetable material and a 
soluble salt. The whole is contained in a soft india-rubber bag. 
(Accepted March 18, 1891). 


6924. H. T. Eagar, Canterb 
Milburn, Newcastle-on-Tyne. 











, Kent, and R. P, 
ectric Batteries. 





[4d.] May 5, 1890.—This invention relates to batteries suitable 
for use with miners’ safety lamps. A double fluid cell is con- 
structed by means of an aluminium plate, which dips into a solu- 
tion of ammonium chloride and hydrochloric acid, and a carbon 
cylinder which dips into a solution of sodium chloride and nitric 
acid, or into nitric acid alone, or into a solution of potassium 
bisulphate. The two liquids are separated by a porous partition. 
A single fluid cell contains a carbon electrode and an aluminium 
electrode, which dip into a cell containing a solution of ammo- 
nium - and hydrochloric acid in water. (Accepted March 
18, 1891). 


536. C. W. Atkinson and L. W. Atkinson, London. 
Dynamo-Electric Generators and Motors. (6d. 3 
Fvgs.j January 10, 1891.—Upon the shaft A is rigidly attached a 
facial commutator B, upon the face of which the contact strips f 
are attached. Upon the shaft A is loosely mounted a casing d 
having circular rings dl, between which is arranged a screwed 
ring b which engages with another ring a, a, part of which lies in 
close proximity to the periphery of the commutator. Upon the 








casing d are arranged boxes C, within which the brushes g are 
fixed. As the commutator wears the case carrying the brushes is 
moved nearer to the commutator. This adjustment is effected by 
the union nut b engaging with the casing A. The material H 
which fills the space between the casing and the shaft may be cut 
away should the left-hand face come in contact with the com- 
mutator nuts m when the casing is screwed up towards the face 
of the commutator. (Accepted February 25, 1891). 


694. J. Clegg, London. Manufacture of Light 
Emitters or Iluminants for Electric Lamps. ([6d.) 
January 14, 1890.—This invention relates to the treatment of 
illuminants such as are used in incandescent electric lamps to 
render them more durable and more efficient. The treatment 
consists in depositing on them metallic matter, by electrically 
heating them to incandescence, while they are suspended in a 
vessel, from which air is excluded, above a volatile liquid such as 
alcohol, having dissolved in it a haloid or acid salt, or an oxide of 
one or more metals. Metals such as magnesium, calcium, chro- 
mium, manganese, zirconium, thorinum, or lanthamun, give the 
best results. Metals which become volatilised at high tempera- 
tures could not be used. (Accepted March 18, 1891). 


GAS ENGINES. 


297, H. N. Bickerton, Ashton-under-Lyne. Go- 
vernors for Gas es. (6d. 4 Figs.) January 7, 1891. 
—A weighted lever a, fulcrumed at a1, is held in position rela- 
tively to the ae cam lever d by a counter spring }, 
which can be adjusted to the op om tension for the speed by a 
wing nutc. While the lever d and cam e¢ give a speed to the 
lever a which allows the spring } to balance the inertia of the 
weight, one relative position is preserved, but if any increase of 
speed takes place the weighted lever will sink lower. This will 








ia turn, by acting on the lever f, cause a displacement of the 
catch fl, so as to throw it out of gear with the correspond- 
ing catch in the valve spindle g, and thus prevent the valve open- 
ing during that revolution, and such operation will be repeated 
until the speed has slowed down to the normal, whereupon the 
spring 6 will regain the ascendency and allow the light spring h 
to bring back the lever catch f, f1 into gear with the spindle 
catch g, when the gas valve will be again opened and another 
explosion take place. (Accepted February 25, 1891). 


MINING AND METALLURGY. 


840, R. Mannesmann, Landore, Wales. Mtzing 
Molten Metal in Furnaces. [8d. 6 Figs.] January 16, 
1890.—For the purpose of mixing molten metal in a furnace, a 
channel, freely communicating with the lowest point of the fur- 
nace bed, is led to the outside and is there made to communicate 
with an air-tight chamber lined with refractory material, which 
can be connected at top with an air-compressing or rarefying 
apparatus, while from the furnace bed a tube linedwith refractory 





material extends intothe channel. The furnace A is connected by 
@ passage @ with a chamber k, so that the molten metal can pass 
from A into the chamber k. The chamber & is made se te and 
movable mounted rotatable on a wheeled framing g,and is provided 
with a syphon-like tubular spout a, lined with refractory material, 
and so arranged that by tilting the chamber upon its trunnions 
by means of handles h, the spout can be introduced into the cast- 
ing ladle Al, so astodip into the charge of metalin it. On then 
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producing a partial vacuum in k, through the suction pipe 7, a 
portion of the charge will be made to flow through a into k, and 
on increasing the pressure therein the metal will be made to flow 
back again. The same effect will be produced by alternately 
raising and lowering k relatively to Al, when once & has been 
charged, the metal being made to flow into kon lowering it, and 
back again on raising it. (Accepted February 18, 1891). 


5545. A. Turner, Greenock, and A.and M. B. 
Baird, Cpaagew. Process of Manufact Iron 
and Steel. {4d.] April 12, 1890.—Into a furnace containing 
molten raw metal a quantity of pure metal is introduced. The 
reduction of the — metal, which, when steel is being manufac- 
tured, is malleable iron, is effected by placing itin proximity to 
the furnace containing raw metal and passing a current of elec- 
tricity through it, when the heat generated reduces the metal 

the pure molten metal isthen dropped into the raw molten 
metal and mixed therewith. Thus the, percentage of carbon and 
other elements can be regulated. (Accepted March 18, 1891.) 


6821. Sir Henry Hunsty Vivian. Swansea. Manu- 
facture of —- r. [4d.] May 2, 1890.—The copper, either 
in the form of oxide, matte, or regulus, is submitted in a finely 
divided condition to the action of chemical re-agents, previous to 
refining itin the dry way, in order to dissolve out substances 
which would spoil the quality of the resulting copper. The pul- 
verised —e is lixiviated with a weak solution of tartaric acid, 
citric acid, acetic acid, or oxalic acid. An electric current is 
passed through the liquor resulting from the lixiviation to sepa- 
rate the impurities contained in it, and it is then fit to use over 
again. The moist copper oxide is mixed with coal, and the charge 
melted in a reverberatory furnace. (Accepted March 18, 1891). 


GUNS, &c. 
7116. J. Astbury, Smethwick, Staffs. Breechload- 
ing Guns or Ordnan 2 Figs.) May 7, 1890.—This 


ce. if . 

invention relates to guns of the kind described in Specification 
No. 670 of 1877, and consists of the addition to such ordnance of 
an automatic cartridge extraction gear, eyes J a bifurcated 
bell-crank lever containing on its lower limb a -— ever actuated 
by the prime motion only as imparted through the handle to the 
breech-block, and tranmitted from a tooth situated upon the 
latter through a clutch, deflecting thereby the lower limb of 
the bell-crank, and so discharging the cartridge case at the ee 
end ofthe same. The clutch being clear, imparts no such motion 
to the upper bifurcated end during rotation in the opposite direc- 
tion. (Accepted March 18, 1891). 


20,185. L. M. R. Daudeteaw, Vannes Morbiham, 
France. Repeating Small Arms. [lld. 31 Figs.) De- 
cember 10, 1890. —This invention relates to a repeating small arm 
in which the breech is closed by two movements, and which has a 
magazine in the trigger guard plate. The firearm comprises the 
following parts, viz., a breech-box or case formed with lateral 

ves cl, cl and a lump R, in which box works a longitudinally 
slidiag breech bolt A made in one piece connected to a plug Dand 
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carrying a striker P witha hammer P!; am ine in the trigger 
guard plate rigidly attached to the breech-box, an elevator H 
witha trough J, spring stops m and n placed at the entrance of 
the magazine, a safety bolt L locking the striker, and a trigger 
mechanism consisting of a trigger G, a sear nose g, and a helical 
spring iq which bears directly upon the nose. (Accepted February 
18, 1891). 


MACHINE TOOLS, SHAFTING, &c, 


342. E. Belasrerth, aes cto | Yorks. (J. Webb, 
Pawtucket, R.I., U.S.A.) es for Milling Bolts. 
(6d. 8 Figs.] January 8, 1891.—According to this invention a 
bolt milling machine is provided with a spring actuating rod R, 
contained in a revolving tubular spindle F, arranged to automati- 
cally deliver the bolt from the milling tool, after completion of 
the milling operation. When the bolt holder Q is advanced, by 
the movement of the bell-crank lever L, sufficiently far to insert 
the shank of the bolt B into the milling tool I, the end of the bolt 
pushes back the pin j at the end of the rod R, the spring S readily 














denen Sy pressure of the forward movement of the bolt; 
meanwhile, the milling tool is revolving;, and cuts the shank and 
head of the bolt in the usual manner, continuing to do so as long 
as the tool is kept in contact therewith by the operative pressing 
down the handle L. When the milling has been done, the lever L 
is raised, whereby the bolt-holding mechanism is withdrawn, 
leaving the bolt in the milling tool, which, however, is imme- 
diately pushed out of its — hy the push pin j actuated by 
the spring 8. (Accepted February 18, 1891). 


MISCELLANEOUS. 
18,6438. J. Higginbottom, Liver: 
Se of Sieves. 


r ubstances by. eans 
{lid. 8 ge November 21, 1889.—Within the framework A 
of the ine, there is mounted a series of sieves B, each 
of which is so mounted as to be horizontal in a direction 
across the head of the sieve, and slightly inclined in the direction 


1. Apparatus 





of its length from the head to the tail of the sieve. The material 
to be treated is led on to the several sieves at the heads by the 
shutes C. The sieves are placed one above the other in such a 


manner that the material passes from sieve to sieve. Two sets of 


sieves are placed side by side in separate casings, the various 
grades of material being discharged through the shutes bat the 
tails of the sieves and through shutes b! at the tails of the floor 


Fgh. 


Fig. ve 
































B1 located below the lowermost sieves and moving with their re- 
spective sieve frames. The sieves are arranged to be vibrated 
vertically by eccentrics D mounted upon crankshafts D1, which 
are mounted above the sieves which are suspended from the 
cranks by connecting-rods E. Springs F are attached to the 
sieve frames, on the sides opposite the cranks, to prevent impact 
between the crank-pins and the bearings working against the same. 
(Accepted February 25, 1891). 

1014. D. Caird, Ulverston, Lancs. Manufacture 
of Metal Barrels. [8d. 20 Figs.] January 20, 1890.—The 
body part @ of the barrel has strengthening ribs or projections 
b, b extending round its internal circumference, ht so distri- 
buted as to give the — strength at the parts most subjected 
to strain or wear. The body part, with its ribs or projections, is 
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made of one continuous piece of mild steel. A hollow ingot or 
weldless tube is rolled out on a mandrel which has indentations 
corresponding with the ribs to be formed. The cylinder thus 
rolled out and while still on the mandrel is put between rolls and 
expanded. Then it is put into a bellying machine to give it the 
required shape. (Accepted February 25, 1891). 


2142. G.C. Hood, Ramsgate, Kent. Water Bottles 
for Use when Travelling or in Camp. [6d. 3 Figs.) 
February 10, 1890.—A water bottle is provided with a removable 
filter which is attached tothe inside of the bottle cover. From the 
centre of the plate in the bottle cover, which carries the charcoal 
filtering medium, a —— projects outwardly. The mouth- 
piece is furnished with a plug to close it when required. An air 
inlet is provided which is normally closed by a spring valve which 
can be pressed open by the finger. (Accepted January 28, 1891). 


3992. G. Horsley, West Hartlepool, and A. C. 
Wilson, Stockton-on-Tees. Apparatus to be Em- 
loyed in the Production of Solutions gentatames 
ulphurous Acid and its Salts. (8d. 3 Figs.) Marc! 
14, 1890.—The object of this invention is to provide apparatus in 
which sulphurous anhydride gas may be made to combine with 
water to form sulphurous acid or with a base to form such as lime or 
magnesia to form a sulphite, The — consists of an ad- 
mission chamber, into which the sulphurous anhydride gas is 
inducted and intermingled with steam. Below this is a tank for 
receiving the resultant liquors, and above it is a chamber provided 
with shelves for bringing the sulphurous acid gas formed in the 
process into contact with a suitable base. If the products to be 
obtained are sulphites the apparatus is charged with carbonate 
of lime, dolomite, or other base. If an aqueous solution of sul- 
phurous acid is to be obtained the shelves are left bare and the 
sulphurous anhydride mixes with the steam and condensers. 
(Accepted March 18, 2891). 


4027. W. T. Walker, London, Gas Storage Appa- 
ratus. (6d. 1 Fig.) March 14, 1890.—The object of this inven- 
tion is to so construct a gas storage apparatus consisting of a gas- 
holding lift and a water tank, that the ground space covered by it 
can be utilised as stores for coal, &c. A and B are the outer and 

















inner sides of an annular water tank, containing the water seal in 
which the gasholder ascends and descends, and which is e 

above the ground level. The space C, which may be used as a 
storage for coal, has a gas-tight roof D, above which is a small 
depth of water forming a perfect seal. e lift E rises and falls in 
the water seal as gas is admitted to the space F or drawn off there- 





from. Access can be gained to the space C by gesG. A 
wooden structure J supports the crown ¢ of the lite when in its 
lowest position. (Accepted February 25, 1891). 

4592. H.T. Parfitt, Lewisham, Kent. Kilns for woes 
Glass, &c. (8d. 5 Figs.) March 24, 1890.—The kiln is provid 
with two chambers a, b, closed by doors c at either end, and having 
rails d laid on the bottom of same on which low trucks e are run 
for the purpose of carrying the articles to be treated. The firing 
is effected by aseries of gas burners h so placed in relation to the 
escape flues k, that the flame is prevented from coming in con- 
tact with the articles being fired. To prevent the too rapid anes 

n 


of the heat, projecting blocks j are placed at different points 
the interior of the chamber, against which the flame and heat 
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strike. The heat from the chamber a is caused to circulate round 
the chamber b above for the purpose of increasing the temperature 
of same. Air inlet and escape flues are provided. When the 
kiln is in operation the trucks containing the articles are run in 
at one end and are drawn out at the other, so that firing may be 
continuously carried on. Where the full size of any chamber is 
not required, movable fireproof division walls may be carried by 
the trucks, so that a small chamber is formed in which articles 
may be fired with a small consumption of heat. (Accepted Feb- 
ruary 25, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. - 





A Russtan Dry Dock.—Russia will build within the 
next few months a dry dock at Vladivostok. The dock will 
be large enough to accommodate ironclads of 10,000 tons. 


Minine In Brirarn 1n 1890.—A Government report 
shows that the total quantity of mineral wrought in the 
different districts was 194,605,887 tons, of which 181,614,288 
was coal and 8,117,476 ironstone, the rest being fireclay, 
oil shale, and other minerals, making a total increase of 
4,972,231 tons compared with the preceding year. There 
was anincrease of 4,697,564 tons of coal, but a decrease 
of 153,066 tons of ironstone. Under the first Coal Mines 
Act there was one death in every 233 persons employed, 
under the second Act one death in 258, under the third Act 
one death in 312, under the fourth Act one death in 466, 
whilst for the present year it is one in 528. The general 
average is 226,023 tons of mineral for every fatal acci- 
dent, and only 167,763 tons for every death, as compared 
with the slightly less favourable quantity of 223,624 tons 
per fatal accident and the considerably more favourable 
or of 178,227 tons per death in the preceding year, 

table of the hours of the deceased persons’ shifts in 
which the fatal accidents happened shows that in only 
five cases had those to whom the accidents occurred 
worked more than twelve hours overtime. 





Lavunon or H.M.S. ‘‘Rarnsow.”—On March 25 there 
was launched from the Howdon yard of Messrs. Palmer’s 
Shipbuilding and Iron Company, H.M.S. Rainbow, 
one of the protected second-class twin-screw cruisers 
provided by the Naval Defence Act, and the second of 
three of the same class that Palmer and Co. are at 
present building for Her Majesty’s Government. Her 
dimensions are as follows: Length between perpendi- 
culars, 300 ft.; breadth, extreme, 43 ft. 8 in.; depth, 
moulded, 22 ft. 9 in. ; displacement, 3600 tons on a mean 
draught of 17 ft. 6in.; indicated aa al mete 9000 ; 
ae 10 knots. The hull throughout is built of steel, 
and the bottom of the ship is sheathed with teak 3} in. 
in thickness to 2 ft. above the water line. The stem, 
sternpost, rudder, and shaft brackets are of phosphor- 
bronze, manufactured by Messrs. Stevens and Struthers, 
of Glasgow. There is a steel protective deck extending the 
whole length of the vessel, the crown of this deck rising 
1 ft. above the water line at centre of vessel, and slopin 
down towards the sides to a point 4 ft. below the lo 
line. The thickness on the sloping part is 2in., and 
lin. on the crown. Vertical engines are adopted in the 
Rainbow, and in order to insure protection to the cylin- 
ders, which project above the protective deck, a belt of 
armour of solid steel 5 in. in thickness, with 7 in, of teak 
backing, is fitted round the engine hatchways between 
the protective and upper decks, The armament consists 
of two 6-in. breechloading guns, onemounted on Fs a 
the other on the forecastle, both placed on the middle line ; 
six 4.7-in. Se guns, t on each broadside ; 
eight 6-pounder quick-firing guns; one 3-pounder gun ; 
and four five-barrel Nordenfelt guns mounted on suitable 
stations along the sides of the vessel. A 9-pounder gun 
for boat and field purposes is also secured on deck. In 
addition to this four torpedo tubes are fitted. The pro- 
pelling machinery consists of two sets of vertical triple- 
expansion engines oo 334 in., 49in., 74 in., 
and 39 in. stroke. The boilers are five in number. The 
closed stokehold system of forced draught is introduced, 
each stokehold being fitted with two powerful fans 
worked by separate engines for the supply of air. The 
coal supply on 17 ft.6 in. draught is 400 tons. 
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THE MINERAL RESOUROES OF and Lake Poopo, and are scattered over an area of | able loss, the want of uniformity in the size of the 
BOLIVIA some 500 square miles, though several rich veins | particles also rendering unsatisfactory the action of 
: are met with beyond this limit. mechanical concentrators. Under such circum- 
By Joun B. Mincurn. The general geological formation is shale, more or | stances and considering the heavy cost hitherto of 
Tin Mines. less highly inclined and contorted from eruptions of | all kinds of materials, it will readily be understood 


Wiru the exception of gold, which is chiefly found 
on the eastern slopes of the Andes and along the 
head waters of the streams which flow to the 
Amazon, the mineral deposits of Bolivia are con- 
fined to the great table-land and the neighbouring 
mountain ranges. 

This region, which roughly speaking extends 500 
miles from north to south by 200 miles from east to 
west, is situated at an elevation of from 12,000 ft. 
to 14,000 ft. above the sea level, being bounded on 
the west by a more or less interrupted chain of 
volcanic peaks, and on the east by the still loftier 
summits of the ‘‘ Cordillera Real.” 

Although silver, tin, bismuth, and other metals 
are met with at frequent intervals over the whole of 
this extensive tract of country, the southern portion 
is the richest, both as regards the number of mines 
and the quality of the ores. 

In one respect Bolivia differs remarkably from 
the United States and the British colonies in which 
rich deposits of ore have been met with of late 
years; the mineral resources of this country have 
long been extensively explored, and scarcely any 
important mines have been discovered since the 
time of the Spanish occupation ; but although the 
mining operations of the Spaniards extended over a 
long period, the limited resources at their command, 
and the primitive methods of working at that time, 
fortunately prevented their attaining any great 
depth or extracting other than such ores as were 
reached with comparative ease ; moreover, their 
attention was confined almost exclusively to ores of 
silver, those of other metals being necessarily more 
or less completely neglected. 

Tin ore is met with at intervals along the eastern 
border of the Bolivian table-land from lake Titicaca 
to near the Argentine boundary. In some cases, as 
in the mines of Potosi and Oruro, it occurs asso- 
ciated with ores of silver, in others it is found alone 
or merely with an admixture of iron oxide and 
earthy matter. 

Many of the more important silver lodes of the 
Oruro mines are masses of iron pyrites from 2 ft. to 
6 ft. wide, frequently containing an average of 
from 5 per cent. to 20 per cent. of tin. Where 
richest in silver, the workings on these lodes have 
attained a depth at some pvints of from 300 to 350 
metres below the surface, tin oxide accompanying 
the other ores all the way down, and showing no 
signs as. yet of giving out. 

When associated as in Oruro with ores of silver, 
the tin oxide is extracted with but little extra 
expense. On being hauled from the mines through 
vertical shafts worked by horse whims or steam 
winding engines, the ores are usually broken and 
picked by hand ; at this stage it is sometimes ad- 
vantageous to separate the tin, but generally it is 
too intimately mixed with the ores of silver to allow 
of this being done ; the picked ores are transported 
in carts to the amalgamating mills situated at dis- 
tances of from six to twenty miles, where they are 
crushed wet or dry under stamps worked by steam 
or water power, and on being calcined and chlori- 
nised are amalgamated in pans; the tailings are 
then washed for the extraction of the tin oxide. 
Until lately this operation was performed exclusively 
by hand in buddles or in curved inclined sluices 
some 14 in. wide by 6 ft. long, the tailings being 
constantly fed in and continually turned over with 
a sharp thin board and scraped up against a gentle 
flow of water, the lighter impurities being thus 
gradually carried off. Of late years Frue Vanners 
have been introduced with satisfactory results. In 
either case the “barrilla” or purified product 
commonly contains from 60 per cent. to 70 per cent. 
of metallic tin, in which form it is either exported 
directly or else smelted with charcoal in small 
vertical blast furnaces, and run into slabs of some 
50 Ib. weight. The loss in smelting in these fur- 
naces is however considerable, being not less than 
20 per cent. 

In the neighbourhood of Oruro but a small pro- 
portion of the ore is reduced ; in Potosi, owing to 
the greater distance from the coast and the conse- 
quent higher freight (at the present time some 181. 
per ton) it is all despatched in the metallic form. 

Some of the most important deposits of tin ore in 
Bolivia, and those worked exclusively for this metal, 
are situated among the mountain ranges bordering 
the table-land to the east and north-east of Oruro 





trachytic porphery ; the tin veins occur in this 
latter. 

From the southern extremity of this region the 
mines of Abicaya, Challa-Apacheta, Huanuni, 
Morococala, and Negro Pabellon form an almost 
uninterrupted series of metallic deposits ; a gap then 
occurs, the mineral centres of Collquiri and Beren- 
guela being met with to the north and east at dis- 
tances of some 30 miles. 

The conditions under which the tin ore presents 
itself are by no means uniform, even in any one 
group of mines; in some cases the oxide forms veins 
extremely solid and more or less continuous, vary- 
ing in width from 1 in. or 2 in. up to 3 ft., 
when the average contents range from 40 per 
cent. to 50 per cent. of metallic tin, occasionally 
reaching 60 per cent. and even 65 per cent. As 
might be expected, some difficulty is experienced 
under these circumstances, owing to the excessive 
hardness both of the vein itself and of the adjoining 
rock, 

In other instances, and these are also common, 
the ore is found in the form of nodules, crystalline 
masses and minute grains scattered through a soft 
argillaceous matrix which forms the bulk of the 
lode, filling up the space between the hard side 
walls. Such lodes are usually from 1 ft. to 4 ft. 
wide, the ore being extracted with comparative ease 
and admitting of being concentrated to some 65 per 
cent. after a rough grinding and washing to separate 
the earthy matter. 

The Challa-A pacheta mineis a remarkable deposit. 
A lode here crosses two low hills, rising some 
70 metres above the level of the adjoining 
ravine ; in one of these it is no less than from 8 
to 10 metres wide, the particles of tin oxide being 
thickly distributed through an argillaceous sand ; a 
rough sample taken by the writer from several 
points of the workings showed the average contents 
of the lode to be 21 per cent. of metallic tin. In 
the other hill the lode appears as a vein of pyrites 
some 30 to 50 centimetres wide, containing from 
40 per cent. to 50 per cent. of tin. 

Not unfrequently a mixture of clay, silica, and 
iron oxide forms the matrix through which, as 
before, the tin oxide is more or less uniformly 
scattered. The Berenguela deposits may be men- 
tioned as instances of this class. The writer has 
examined lodes there from 3 ft. to 8 ft. in 
width, in which the tin ore occurs chiefly in the 
form of minute grains, necessitating very fine 
grinding for its extraction. Richer zones are met 
with, giving from 20 per cent. to 25 per cent. of 
tin, but it appeared from the result of many trials 
that the average contents of the whole mass of the 
lodes is never less than 7 per cent. These ores are 
soft and admit of being extracted with a pick with- 
out blasting, while on grinding with water, some 
50 per cent. of the earthy matter is almost imme- 
diately carried off. 

The tin deposits in this country are occasionally 
superficial, fine ore being met with to a depth of a 
few metres when the lodes become poor. More 
usually, however, the tin attains a considerable 
depth ; in the mines of Negro Pabellon and Moro- 
cocala rich ore is being extracted at the present 
time from levels of 120 metres, while in the 
Huanuni district one mine has attained a depth of 
some 300 metres, being still rich in the bottom. 
This latter, however, appears to be an exceptional 
case, as at an earlier stage it is usual to encounter 
iron pyrites, which, though poorer than the ore 
above, may frequently be worked to advantage. 

The ravines leading from all these mining centres 
are more or less rich in stream tin ofa fine quality, 
and a few of them have been worked on a small 
scale of late years. 

Adequate machinery, especially for grinding, 
appears to be the great want in all these enterprises. 
With the exception of Berenguela and a few other 
districts, hydraulic power is not available to any 
extentin the immediate neighbourhood of the mines, 
and the fact of their having been hitherto worked 
with little or no capital has prevented their 
encountering the comparatively heavy outlay attend- 
ing the application of steam power. The ores are 
at present tediously ground under rocking stones 
worked by hand or at best by means of edge runners 
moved by mules or horses, the subsequent washing 
being commonly carried on by hand with a consider- 





that ores containing less than 9 per cent. to 10 per 
cent. do not usually pay working expenses. 

Undoubtedly many of these difficulties will be 
obviated on the completion to Oruro of the Auto- 
fagasta Railway, which is now rapidly approaching, 
and a great impulse will certainly be given to the 
tin mining industry, through the facilities on the 
one hand for importing machinery and materials at 
a moderate cost, and on the other, for exporting 
the produce of the mines at a reasonable freight. 

The production of tin ore from this district at the 
present time may be estimated at some 250 tons per 
month, an exportation of 1000 tons per month 
may be anticipated soon after the completion of the 
railway. 





GAS v. STEAM POWER. 

Some months ago (see ENGINEERING, vol. xlviii., 
pages 38, 153, 185, 377) we described pretty fully 
the 100 horse-power Simplex gas engine manufac- 
tured by Messrs. Matter and Co., of Rouen, under 
the patents of M. E. Delamare - Debouteville, 
and of M. L. Malandin, and exhibited at the 
Paris Exhibition. This engine is, we believe, 
the largest single-cylindered gas engine yet con- 
structed, and tests made by Professor A. Witz, 
the results of which we are about to describe, have 
therefore a special interest. Fig. 1 shows the 
arrangement of the plant during the tests. Before 
entering upon these tests it may be of service if we 
restate the principal dimensions and particulars of 
the engine, as described in the volume already re- 
ferred to. The cylinder is 22.64 in. in diameter 
by 37.4 in. stroke. It has a crankshaft 9.45 in. in 
diameter, on which are mounted two flywheels 
11.8 ft. in diameter and weighing 3.84 tons each. 
The normal speed of the engine is 100 revolu- 
tions per minute. The engine is a four-cycle 
ene, working with somewhat higher air pressure 
(85.4 lb. per square inch) than is usual. The 
distribution of air and gas is effected by 
one slide and three pot-lid valves, and the 
ignition by electricity. On referring to the dia- 
grams, Fig. 2, it will be seen that the engine works 
with delayed ignition, so that the explosion does 
not take place till the crank is 15 deg. past the 
dead point. This plan lessens the strain on the 
bearings of the crankshaft and should also reduce 
somewhat the loss to the cylinder walls, as the 
ignited gas can expand more rapidly, and cool itself 
by doing work, as well as by radiating to the water 
jacket. Indeed it will be seen that the maximum 
pressure is better maintained than is usual in gas 
engines. A ‘‘self-starter” is fitted to the engine to 
avoid trouble in getting it to work. 

Professor Witz’s trials were made with the 
object of comparing the cost of working a gas 
engine of large power, using Dowson gas, with 
that of working an ordinary steam engine. Similar 
trials have already been made in this country 
with smaller engines, and Mr. Dowson has 
published the results, in the Minutes of the 
Proceedings of Civil Engineers for 1887, and 
before concluding this article we shall compare his 
results with those of Professor Witz. The pro- 
ducer used was 2 ft. 6 in. in internal diameter and 
6 ft. 3in. from the grate to the top. The air to 
the generator was induced by a jet of steam, which 
in this case was not superheated, as is usual, and 
the conditions of the experiment were so far un- 
favourable. On issuing from the producer the 
gas was passed through a scrubber of coke 9 ft. high, 
through which a current of water was constantly 
kept flowing, and through a sawdust purifier, to a 
gasholder having a capacity of 740 cubic feet, and 
thence through a 5.1 in. pipe to the motor. The 
total area occupied by the plant was 1240 square 
feet, of which one-third was uncovered. Mr. H. 
C. Powell, of the firm of Messrs. Matter and Co., 
speaks very highly of the working of this plant. 
It is, he states, a simple and thoroughly practical 
apparatus. It is easy to manage and ‘‘elastic,” or 
works well at different rates of output. 

Welsh anthracite, leaving 5.4 per cent. of ash, 
was used in the producer, and broken coke in the 
portable boiler, which supplied steam to the pro- 
ducer. The water for the scrubber and for the 
jacket was taken from the town mains, the amount 
used being measured in carefully calibrated tanks, 
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and its temperature taken with standard thermo- 
meters on entering‘and leaving the jacket. The 
temperature of the exhaust was too high to be mea- 
sured by a thermometer, and was obtained by the 
calorimetric method, by suspending a bronze ball 
for a quarter of an hour in the centre of the exhaust 
pipe, and then rapidly transferring it to the calori- 
meter, the temperature being finally obtained by 
calculation. A Richards indicator was used for 
taking the diagrams, the areas of which were ob- 
tained by a planimeter. 

The brake used was of the rope type which has 
been used so frequently of late years. It was 
lubricated with graphite, and, on one occasion, 
ran for 15 hours consecutively without any difli- 
culty. The wheel was cooled internally by water 
on the Druitt-Halpin system. Its temperature was 
kept at 79 deg. Fahr., and 92 per cent. of the 
brake horse-power was accounted for by the heat 
carried off in the cooling water. The coal and coke 
used were both weighed with great care. The oil 
used inside the cylinder was a cheap quality of 
mineral oil, which might, in Professor Witz’s 
opinion, have been replaced with advantage by a 
better quality, and he considers that the mechanical 
efliciency of the engine was lowered by its use. 

The experiments were prolonged over a period 
of 68 hours, but the longest continuous trial lasted 
15 hours. Another trial of 24 hours’ duration, 
exclusive of a single break of half an hour was, 
however, practically the longest made, and the 
following results were then obtained : 

Results of Twenty-Four Hour Trial. 
Trial commenced... ce ... Sept. 11, 8.55 p.m. 
» ended .., ag it oes) 9h ROD os 
», Stopped for halfanhour ... ,, 12, from 


‘93 hrs. 30 min. 
2030 Ib. 
377.2 5, 


Effective duration of trial 
Weight of anthracite used 

» _ of coke used es ‘sin 
Quantity of water supplied to 


producer ... ap pee ... 934,24 cub. ft. 
Quantity of water supplied to 

scrubber... ae = = 647 —,, 
Quantity of jacket water ... ‘i 3152. =i, 
Weight of oil used in cylinder 14.71 lb. 

“a grease used in the 

bearings... ae ae ies 6 ss 
Total revolutions of engine - 142,157 
Average revolutions per minute... 100.8 
Diameter of brake pulley ... ' 5.576 ft. 
Diameter of ropes ... na ... .945 in. =.0788 ft. 
Load on brake fe - .. 1567.4 = Ib. 
Mean tension of spring at tail end 173.9 ,, 


Effective load cer pm Ese 1383.5  ,, 
Brake horse-power (English) __ ... 74.82 ,, 
Consumption of anthracite per 


brake horse-power per hour _... 1,155 ,, 
Consumption of coke ditto ™ .214 ,, 
Total consumption of fuel ditto ... 1.369 ,, 


Consumption of water for pro- 
ducer ditto... 


as Bas ... 0195 cub. ft. 
Consumption of water for scrubber 


ditto... ... iin se 0 OOS gn 
Consumption of water for jacket 
ditto... Wa . 1.793 oi 


Total consumption of water ditto 2.1805 ,, 
Consumption of cylinder oil ditto —.0084 Ib. 

. os grease ditto ...  .0010,, 
Total consumption of gas per hour —_—6739 cub. ft. 
Height of barometer during trial 772 mm. 
Temperature of gas on entering 

engine me san Sos A 
Consumption of gas reduced to 
0 deg. and 760 mm. per hour ... 
Consumption of gas at 0 deg. 
Cent. and 760 mm. per brake 
horse-power per hour .. 84.81 cub. ft. 

The indicated horse-power of the motor was 
110.4, so that the efticency of the mechanism was 
but 69 per cent. This figure is rather low. At 
the Society of Arts trials of motors for electric 
lighting the mechanical efficiencies of the three 
engines tested were 86, 85, and 81 per cent. 
Even higher efliciencies than these have been 
claimed, but such claims must be received with 
caution. 

The temperature of the water entering the jacket 
was 66.2 deg. Fahr. and on leaving 108.5 deg. 
Fahr. The exhaust gases had a temperature of 
824 deg. Fahr. The calorific power of the gas at 
standard temperature and pressure was 167.2 
British thermal units per cubic foot. The gas con- 
tained 3.4 per cent. of carbonic acid. 

In the paper contributed by Mr. Dowson to the 
Institution of Civil Engineers, which was_ re- 
ferred to at the beginning of this article, particulars 
are given of trials made in driving engines with 
Dowson gas, at the works of Messrs. Crossley 
Brothers, Openshaw, Manchester. The engine 
there was run both when ordinary gas coke was used 
inthe generator, and when anthracite wasused. In 


21.5 deg. Cent. 
6345 cub. ft. 


the first case the indicated horse-power was 32, | 
and in the latter 32.6, the mechanical efficiency | 
being 81.6 per cent. In the first trial 1.4 Ib. of coke | 
were used per indicated horse-power, and in the) 
second 1.2 lb. of anthracite per indicated horse- | 
power. The two trials were made on the same’ 
day. Coke can usually be obtained much more 
cheaply than anthracite, and in the paper referred 
to, Mr. Dowson states he has succeeded in using | 
this fuel in place of anthracite in his producer. | 
Commenting on his trials Professor Witz claims 
that large steam engines will now be subjected to 
the competition of gas engines in the same way that 
small engines have been in the past, and he proceeds | 


cent. per annum, 

at 300 working 

days of 10 hours 5s. 

each, rate per day. 12.81 
Cardiff coal at 

21s. 10d. per ton, 


cent. per year at 

300 working days 

of 10 hours ou, ‘ 
rate per day sss. SOL 
nthracite at 

25s. 114d. per ton, 


rate per day ... 19.30 _ rate per day oes, WES 
Oil per day ... we .78 Coke at 27s. 9d. per 
Grease perday_... 35 _ ton,rateperday... 2.0 
Wages of engineman Oil per day ... « et 
perday ... .. 4.76 Grease per day ; 40 
Cost of battery, zinc, 
&c., per day << ae 
Wages of engineman 


perday ... os §6=—G 


Total for engine 38.00 Total for motor ... 31.42 
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to consider the objections raised to the gas engine | 


lubrication. In reply to these Professor Witz takes | 
the case of a Corliss condensing engine of 75 effec- | 
tive horse-power, which he compares with the gas 
engine in question. In the first place, he states, the 
efliciences of the two sets of apparatus would be as 
11 to 20, comparing the number of heat units in 
the fuel used to the work done, and taking the 
steam engine to use 2.35 1b. of coal per indicated 
horse-power. The total space occupied would be 
141.6 square yards in the case of the engine, 
39.6 square yards of this total being uncovered. | 
The actual space occupied by the gas engine and | 
apparatus tested was 138 square yards, of which 51.6 
square yards was uncovered. The total cost of the 
steam engine, boiler, &c., he estimates at 12801. 
whilst the actual cost of the Simplex motor and its 
appurtenances as erected was about 4/. less than 
this. He makes the following estimates as to the 
cost of working : 





Comparative Cost of Gas and Steam Power. 
Steam Engine of 75 Brake Simplex Motor of 75 Brake 
: Horse- Power. Horse-Power. 
First cost 1280/. First cost 12802. 
Interest and depre- Interest and depre- 











ciation at 15 per ciation at 15 per 








Mr. Dowson has also given an estimate as to the 


on the ground that it requires a better fuel than a | cost of working a 100 indicated horse-power gas 
steam boiler, a large quantity of jacket water, and | engine with Dowson gas, which it may be of inte- 
large quantities of high priced oils for the cylinder rest to reproduce here. 


Cost of Working 100 Indicated Horse-Power Gas Engine 
with Dowson Gas. 





£s. d. 
Coke at 10s. per ton, cost per year... 8314 0 
Water for making gas = see 10 0 
» jacket x8 300 
Oil, cost per year 25 0 0 
Wages of fireman ie ae a 60 0 0 
Repairs and insurance at 3 per cent. 
on prices erected... <= 0 3110 0 
Depreciation at 10 per cent. on prices 
aserected ... a fe .. 10 0 0 
Total cost per year 309 4 0 


Mr. Dowson takes 2500 as the number of work- 
ing hours in the year, which to correspond with Pro- 
fessor Witz’s estimate must be reckoned at 250 days 
of 10 hours each. The cost per day is then 24.73s. 
per day of 10 hours, which may be compared with 
Professor Witz’s estimate of 31.42s. per day under 
different conditions of working. 








Tur German Navy.—Eleven line-of-battle ships, with 
an aggregate displacement of 70,000 tons, are now being 
built for the German Government, viz,, three at Bremen, 
two at Gaarden, near Kiel, one at Wilhelmshafen, three 
at Dantzic, and two at Bredow, near Stettin. 
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STATIONARY ENGINE PRACTICE IN (and angular advance of the eccentric so as to give | 

AMERIOA.—No. VI. a degrees of ret compression, and release | 

with an approximately constant lead. His suc- | 

By Jaums B. Sranwoon. cessors in 5 ag oe ee the governor and 

HicH-SPEED AUTOMATIC Cut-Orr Encine. adopting a neat modification of the double-throw | 

Tue high-speed automatic cut-off engine is a} crank, created a new type which has multiplied its | 
child of well-known parents—the portable and the | kind in all directions, 
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self-contained throttling engine; from the former! The introduction of these engines upon the 
it inherits its valve motion, from the latter its, market was coincident with the appearance of in- 
general arrangement. One of America’s most |candescent electric lighting, for which they have 
honoured engineers, Mr. J. C. Hoadly, now de- proven themselves well fitted, as they possess 
ceased, constructed the first automatic cut-off port- | several characteristics especially adapted to that 
able engine in which a governor carried upon the | service. 

main shaft controlled the relation between throw; The first important feature is the fact that they 





can be operated at high rotative speeds, rendered 
possible by the rigidity of their bedplates and by 
reason that the main shaft bearings are secured to 
one casting, insuring and maintaining an accurate 
alignment. This high speed enables dynamos to 
be driven directly from the engine bandwheel with- 
out any intermediate shafting or pulleys. 
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The rotative speeds obtained, vary between 350 
and 300 revolutions per minute with 6 in. and 7 in. 
diameter cylinders, and between 275 and 260 revo- 
lutions with 14in. and 15in. cylinders. The piston 
speeds are about 500 ft. per minute with the smaller 
engines, and 650 ft. with the larger. 

The regulation of speed has received a great deal 
of attention and study, so that some governors, when 
carefully adjusted, control the variation within one 
revolution out of 300. The great number of piston 
strokes per minute enables the governor to act upon 
the cut-off a great number of times each minute, a 
property having an important bearing upon close 
regulation. These speeds also give a high factor of 
steadiness to the flywheels, which usually, as to 
weight, are good strong pulleys. 

Engines governed as these are, seldom run away, 
for if the valve motion is properly designed, any 
failure in action of the governor tends to render the 
valve gear inoperative, which stops the engine. 

The great range of cut-off obtained, the high 
piston speed, the small and light bandwheels, all 
combine to produce an engine of great power, 
occupying small space, with a small amount of 
material. With 90 lb. boiler pressure and a mean 
| effective pressure of 50 1b. upon the piston, a 15-in. 
| cylinder at 650 ft. piston speed will develop 170 
| horse-power, and weighs about 12,500 lb. A 7-in. 
| cylinder, 500 ft. piston speed, under same con- 
| ditions, developes 30 horse-power, and weighs about 
| 3000 lb. When heavily loaded, as is often the case 
for a few hours a day with electric lighting, 55 Ib. 
and sometimes 60 1b. mean effective pressures are 
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obtained. The usual rating is 40 lb., the weight 
per horse-power then being from 90 lb. to 120 lb. 
according to size. The price varies from 12 dols. to 
15 dols. per rated horse-power according to size, 
design, and workmanship. Throttling engines cost 
about the same amount per rated power, but they 
have a much lower rating, viz., a mean effective 
pressure of 25 1b. ; their weight per size of cylinder 
is less, however, than the high-speed automatics, 
although the latter weigh less per rated power. 

These engines have short strokes. This is 
advisable when a single valve and eccentric distri- 
bute the steam; for when cut-off is early, the 
relation between clearance space and piston dis- 
placement after exhaust valve closes, is such as 
to raise the maximum compression pressure higher 
than the initial pressure, unless the clearance is 
unnecessarily large. With boiler pressure at 801b., 
the clearance spaces should be from } to } of the 
piston displacement after exhaust closure ; com- 
sression with light loads often begins as early as 
yore which necessitates a clearance space of 8 
or 10 percent. As strokes become longer, the total 
amount of clearance must therefore be larger, a 
most undesirable feature. 

Since the introduction of this type of engine the 
matter of lubrication has been carefully investi- 
gated. Engines are often in motion twenty-four 
hours without a stoppage, sometimes they run a 
week. ‘Todistribute oil to the wearing surfaces of 
parts moving at high speed, has evolved a large 
number of special devices. The ‘‘sight-feed” 
oiler answers in many places, as by means of it the 
operator ¢.n tell at a glance whether lubrication 
continues or not. 

Centrifugal crank-pin oilers for side-hitch cranks 
have already been mentioned ; wipers for crosshead, 
crank-pin, &c., of all kinds are employed. The 
large quantity of oil used has led to the construc- 
tion of devices by which some of it is saved to be 
filtered and used again. Most engines have oil 
shields around the crank, while others—an example 
of which will be shown by Fig. 103, to be pub- 
lished in a future article—distributethe oil automati- 
cally and collect it again, every part being inclosed, 
or supplied with ‘‘ oil catchers.” 

Economy in the Use of Steam.—These engines, 
when operated under their most economical loads, 





the counterbalance discs, about 2} times the stroke 
in diameter, are securely pressed upon a cast-steel 
crank. The piston valve has no packing rings, 
and gives a double steam admission ; a section of 
cylinder with valve is shown by Fig. 96. 

The governor has two heavy cast-iron weights 
resisted by two heavy tension springs of rectangular 
section ; the weights operate two eccentrics, one 
mounted directly upon the shaft carries the other, 
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the one outside drives the eccentric strap. The 
action of the weights upon these eccentrics is such 
that the inner eccentric, by its movement around 
the shaft, changes the angular advance of the valve 
gear, while the movement of the outside eccentric 


TABLE III.—Sranparp Sizes or High Sprep AUTOMATIC ENGINES. 





Economic oe 

power..  ..| 20 t0 27 30 to 38 
Revolutions per | 

minute .-| 800 to 350 300 to 350 
Size of cylinder 7 in, by 10 in. 8in. by 10in. 
Diameter of | 

yulleys .. 36 in. to 48 in. '36in, to48in. 
Width of belt ..) 10 in, 10 in. 
Size of steam | 

pipe .. sl 2. | 2b, ae 
Size of exhaust) 

pipe oe ll 2h ” | 8 ” 


40 to 50 


250 to 300 
9 in. by 12 in. 


40 in. to 60 in. 
12 in 





34 ” 4 





50 to 60 


260 to 300 
10 in, by 12in. 


40 in. to 60 in 
12 in, 


34 ” 


70 to 80 


250 to 300 
12 in, by 12 in. 


90 to 160 120 to 135 


200 to 240 
15 in. by 16 in. 


135 to 155 


250 to 3°0 
13 in. by 12in. 


200 to 240 
16 in, by 16 in. 


40 in. to 66 in. 
12 in. or 14 in. 


40 in, to 66 in. 


48 in. to 72 in. 
12 in. or 14 in, 16 in. 


48 in. to 72 in. 
16 in. 


4}in. 
5 ” 


5,, 
6 ,, 


6, 
7» 





” 44 ” 








4 in. | 
| 





develop their rated power with about 32 lb. of water 
per borse-power per hour (80 lb. boiler pressure), 
between 50 and 150 horse-powers. If a double 
valve is used, one controlling the exhaust and 
another the steam admission, the results are better. 

The valves, being driven through the governing 
mechanism, have to be constructed to move with 
the least possible resistance ; so we find piston valves 
with and without packing rings and balanced slide 
valves of different kinds. A great variety of these 
valves have been invented, a few of the most suc- 
cessful ones being shown by the illustrations. 

The usual sizes of these engines are given by 
Table III., from which it will be seen that the 
steam and exhaust pipes are larger than those used 
on throttling engines, being about } and 2 of the 
cylinder diameter respectively. The steam ports 
are made about 12 per cent. of piston area, to give 
ample opening for the high piston speeds. ‘The 
other proportions were given when considering 
details in general. 

In this series two sizes of cylinders are used with 
one running gear and governor, the variables being 
the cylinder, valve and pipe connections. 

The engine shown in elevation by Fig. 94, and in 
plan by Fig. 95, represents the original design 
of the first high-speed single-valve automatic. The 
eccentric at first was placed between the bandwheel 
and bearing, now it is outside the former, as shown, 
in order to make the valve mechanism more acces- 
sible, especially for lubrication. The guides and 
crossheads, of the locomotive type, are of cast iron; 





adjusts the valve travel to suit the angular advance, 
so as to maintain a constant lead. By this con- 
struction the eccentrics receive direct support from 
the shaft, and have no overhang, 

Another engine similar in arrangement is shown 
by Fig. 97 in elevation, and by Fig. 98 in plan ; it 
has a balanced slide valve that gives double openings 
to both the steam and the exhaust (Figs. 99 and 
100). The steam enters the centre of valve from 
above, the exhaust being delivered into the steam 
chest around the valve; by removing the top of 
chest, with valve in mid-position, steam can be turned 
on and leakages detected. The governor (Figs. 101 
and 102) is the special feature of the engine ; the 
balls rotate a disc of large diameter eccentrically 
located on end of shaft; on this disc is the eccentric 
pin, the motion of which gives the valve gear vary- 
ing ‘‘angular advance” and travel; it decreases, 
however, the lead at very early cut-offs. The 
feature of importance in the governor, tending to 
make it a close controller of speed, is the combi- 
nation of the dash-pot D and spring 8, which by 
offering at every change of ball-position a short 
sudden resistance prevents ‘‘ hunting,” and enables 
the main springs to be adjusted to nearly a perfect 
balance with the centrifugal force of balls, giving 
very close regulation. 








_ Pic Iron IN THE ZOLLVEREIN.—The production of pig 
iron in the Zollverein in February was computed at 331,660 
tons. The corresponding output in February, 1890, was 
362,026 tons, 
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Surveuing and Levelling Instruments Theoretically and 
Practically Described. By W.F. Stancey. London ; 
E. and F. Spon. 

THE subject of our review is intended, we are 

informed in Mr. Stanley’s preface, to be a comple- 

ment to the author’s work on drawing instruments. 

The volume opens with an historical sxetch, in 











reading which we have been struck by the large 
part played by English inventors in the develop- 
ment of surveying instruments. Thus, Gunter in- 
vented the slide rule, sector, and chain of 100 
links ; Sisson invented the theodolite ; Ramsden 
the box sextant ; and Jones the artificial horizon ; 
whilst Dolland invented the achromatic telescope ; 
and William Green, in 1778, invented the tacheo- 
meter. It would thus appear that little was left 
for foreigners to do but to devise improvements on 
the lines already laid down for them by their 
English predecessors. 

The second chapter deals with telescopes gene- 
rally, and a clear description is given of the prin- 
ciples on which they are rendered achromatic, the 
text being illustrated with numerous diagrams 
throughout. In this chapter useful hints are given 
on the matter of replacing webs in the telescopes 
of theodolites and levels. Chapter III. gives a 
pretty full account of the methods of manu- 
facturing and using magnetic needles, and of the 
instruments based on their use. The paragraphs 
on the preservation of the magnetism of the 
needles should be read by all using such instru- 
ments. The next section of the work deals with 
the important question of levels, the subject being 
treated ab initio. The way in which the bubble 
tubes are prepared and the many methods of fixing 
them are described very fully, after which Mr. 
Stanley deals with the complete level as used by 
surveyors. He confesses to a fondness for the old 
Y level, which has now been almost abandoned by 
British surveycrs in favour of the dumpy type. 
A full account is given of how to adjust a ¥ level, 
an improved form of which has been designed by 
Mr. Stanley, with the object of avoiding as much 
as possible the objections raised to its numerous 
loose parts, and thus enabling it to compete on more 
equal terms with the dumpy instrument. In this 
connection Mr. Stanley also describes his new 
stadia points, in which fine points of a platino- 
iridium alloy are used in place of the ordinary 
cross-hairs. Mr. Stanley claims that the points 
allow the divisions on the staff to be read more 
closely than can be done even with the finest cross- 
hairs. This section of the work is naturally fol- 
lowed by a chapter on staves and some remarks on 
the practical use of the instruments. 

Chapter VI. is taken up with an account of 
graduated circles, as an introduction to the study 
of the theodolite, which is dealt with in the 
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chapter immediately following, this being the longest 
in the book. Quite a large number of theodolites 
by different makers are described, amongst which 
is included the 36-in. instrument constructed by 
Messrs. Troughton and Sims for the Indian 
Government survey. Mr. Stanley seems to favour 
the three-screw system of levelling the instrument, 
which he has adopted for his new model theodolite 
as well as for the improved Y level , reviously re- 
ferred to. This new theodolite is of a particularly 
neat construction. As much of the instrument as 
possible has been made from a single casting, thus 
doing away with the multiplicity of parts of the 
ordinary form. It is at the same time both lighter 
and stiffer than the common theodolite, but is, of 
course, open to the objection that, if broken, re- 
pairs will be much more costly, as the main casting 
may have to be replaced instead of a single possibly 
insignificant part. The chapter concludes with a 
number of excellent practical hints on the adjust- 
ment and use of the instrument. 

In his next chapter Mr. Stanley gives an equally 
complete account of mining theodolites and cir- 
cumferenters, and in Chapter XI. takes up the 
subject of tacheometers, of which he gives a very 
complete and interesting account. These instru- 
ments have lately come into considerable pro- 
minence, and several papers on their use have 
recently been read before the Institution of Civil 
Engineers. These papers, however, deal rather 
with particular instruments, whilst the whole 
ground is pretty well covered by Mr. Stanley, 
whose descriptions, though necessarily condensed, 
are perfectly clear and intelligible. At the begin- 
ning of the chapter is a long extract from a pam- 
phlet published by William Green in 1778, givinga 
clear description of the subtense method of sur- 
veying. Green’s instrument had cross-lines placed 
in the focus of the eye-piece of the telescope, 
by means of which the distance of a staff from the 
instrument could be calculated from the number 
of divisions intercepted on it. Both fixed and 
movable cross-lines were used by him, but Mr. 
Stanley says that though he proposed to use both 
reflecting and refracting telescopes, he seems to 
have been unaware of a small correction, viz., one 
and a half times the focal distance, which must be 
added to the calculated distance when refracting 
telescopes are used. This correction can, however, 
be avoided by constructing the telescope on the 
lines laid down by Professor J. Porro, of Milan, 
who constructed a tacheometer of this kind in 
1823. This instrument is now manufactured by 
A. Salmirraghi, of Milan, and is fully described by 
Mr. Stanley. Mr. Stanley recommends that the 
circles of tacheometers should be divided into 
grades instead of degrees, as calculation is much 
facilitated thereby. Very complete centesimal 
trigonometrical tables are now published in France. 
This method of division is adopted for Mr. Stan- 
ley’s tacheometer, which is a modification of his im- 
proved theodolite already referred to. The Wagner- 
Fennel tacheometer is the next instrument dealt 
with, the peculiarity of which is that part of the 
necessary calculations to determine the position of 
a point are performed automatically. After this 
follows a complete account of Eckhold’s omni- 
meter, and the chapter concludes with a description 
of a neat little attachment for determining distances 
by an ordinary theodolite, due to Mr. Bakewell, 
and which can be fitted to any ordinary instrument 
without structural alterations. 

In Chapter X. the construction and use of 
reflecting instruments are dealt with, and the re- 
mainder of the work is devoted to descriptions of 
the various sundries used by engineers in making 
their surveys. Amongst these we note a descrip- 
tion of various forms of mechanical calculators, 
concerning which we will only state that the remarks 
on Boucher’s pocket calculator are, judging from 
our own experience, somewhat flattering, though 
the instrument is certainly convenient for getting 
rough approximations. 

To conclude, Mr. Stanley’s work appears to be 
a valuable contribution to our technical literature, 
and should be read with interest and profit by all 
interested in the use or construction of surveying 
instruments, 


Maximum Stresses under Concentrated Loads Treated 
Graphically. By H. T. Eppy, C.E., &c. (100 pages + 
vi., and one Plate). New York : D. Van Nostrand Com- 


pany. — 
The object of this work is to develop a graphical 
method for determining what position a moving 


train of wheel weights must have in order to pro- 
duce the greatest stress in any part of a girder over 
which it is moving. 

As the loads are discontinuous the differential 
calculus is not readily available for finding such 
cases of maximum stress, and the algebraic solution 
is generally tedious, though not difficult in a mathe- 
matical sense. In a good many cases in this work 
the algebraic investigation is first given, and a 
graphical construction of the result only, and in 
some cases the practical solution is found by a con- 
struction which is partly mechanical (depending on 
sliding cards and threads), so that the work is by 
no means a purely graphical one. 

The work is divided into two parts. Part I. 
(50 pp.) is taken up with the properties of and 
construction of certain special curves and their 
application to single intersection trusses. In 
Part II. the application is extended to (so-called) 
cantilevers resting on and projecting over two sup- 
ports and to multiple intersection trusses. 

The special curves to be constructed are the load 
line and reaction polygon. As herein defined a 
load line is a stepped line whose risers represent 
the successive wheel weights plotted to scale, and 
whose treads represent the horizontal distances 
apart thereof. If the span of any given girder be 
plotted on any part of the base line from which 
the load line was plotted, the whole load line 
may be slid along it, and will show graphically the 
passage of the train or system of wheel weights over 
it. But this is equally well shown (and far more 
conveniently for the various developments follow- 
ing) by sliding the span of the girder along the base 
line. A very simple construction gives—for any 
particular position of the span on the base line— 
the partial reaction at each support due to each 
load separately, and by addition the total reaction 
due to allthe loads. The process of graphic addition 
given for this is inconvenient and requires amend- 
ment. The locus of the summits of these total 
reactions at the two supports, as the span is slidden 
along the base line, is called the reaction curve, and 
forms the basis of most of the graphic develop- 
ments peculiar to this book. It is shown to con- 
sist of a series of straight lines joining the summits 
of the reaction lines plotted at all the critical posi- 
tions. The two reaction polygons, one for each 
support, are shown to be parallel curves. A hori- 
zontal line between the two reaction polygons 
joining the points where they are cut by verticals 
through the two supports for any given position of 
the span is shown to define a line of no shear. 
The maximum shear at any point of the span is 
easily found by a simple mechanical device. 

It is next shown how for a single intersection 
truss the total load on any joint, and also the shear 
on any brace, can be formed by a special reaction 
polygon, using the panel length as a ‘‘ span.” 

Perhaps the most useful feature in the book is 
the next device styled a system of reaction poly- 
gons, which consists simply of a number of such 
polygons, all drawn for the same load line from 
one and the same base line, but for a variety of 
different spans. This should be drawn on a large 
sheet permanently mounted, and then forms a per- 
manent record, from which—for a given make-up 
of train—the position of the train can be found 
(almost by inspection) which will cause the maxi- 
mum load on a joint of a truss of any span what- 
ever within the extreme limits. The maximum 
load so produced may also in some cases be scaled 
off the same diagram. 

It is further shown that the load line itself suf- 
fices for finding the position of train which causes 
maximum shear at any point of a single-intersec- 
tion truss with parallel chords, by a simple mechani- 
cal construction with stretched threads and a mov- 
able card, so that no lines need be drawn on the 
permanent sheet. Also that it suffices for finding 
the position of train to produce maximum bending 
moment. A somewhat simpler construction is 
shown to suffice in case of a train of length less 
than the span. 

The investigation, construction, and graphical 
uses of these curves occupy the greater part of the 
book. A few pages only are devoted to the use of 
the well-known equilibrium curves for finding 
bending moments. 

The work extends to 100 pages of closely printed 
small type ; and, though not involving any mathe- 
matical difficulties, is not easy reading ; in fact the 
intelligent reading of the graphic work requires 
close attention to the diagrams. But it will repay 





careful perusal and the results are likely to be of 





great use in shortening calculation of maximum 
stresses in lattice girders. 


A Dictionary of Metric and other Useful Measures. By 
Latimer Crark, M.I.C.E., M.I.E.E., F.R.S. London: 
E. and F. N. Spon 


The above is the title of a series of tables for 
converting English into French measures, and 
which also give the relations of the English 
measures to each other. The whole of the tables 
are arranged in alphabetical order, which greatly 
adds to their convenience. Each page of the tables 
is divided into four columns thus : 


Pounds (avoirdupois) Multiply Divide Log 
7000 we 


»» Into grains .84510 
” » drams 256 2.40824 
c. &e. &e. 


The first column denotes the operation to be 
performed, and the words ‘‘ to convert” are to be 
understood as a prefix to this column. The second 
column shows the multiplier, the third the divisor, 
and the fourth the logarithm of the multiplier. 
This arrangement seems very convenient. In 
addition to the conversion tables there are also aset 
of five-figure logarithms and anti-logarithms at the 
end of the volume, which are sufficient for all 
ordinary calculations. One novelty of great im- 
portance is embodied in the present work, viz., 
the weight of a cubic inch of water at 60 deg. is 
put down, not at its old value of 252.458 grains, 
but at its more accurate value as determined by 
the Standards Department of the Board of Trade 
of 252.28599 grains. This new determination was 
legalised last year. The publisher’s part of the 
work has been well done, as the tables are printed 
with great clearness and are neatly bound. 





The Comprehensive International Wire Table. Compiled 
by WitrreD S. Biount, A.M.I.C.E. Published by 
the Compiler, 60, Castle-street, Liverpool, 1890. 

The set of tables issued under the above title by 
Mr. Blount, is mainly intended for the use of elec- 
tricians. Taking the diameter of a wire in inches 
or millimetres, it gives the diameter of an equiva- 
lent cable, if there be one manufactured ; the area 
in square inches and square millimetres; the 
nearest wire gauge, either the standard, Birming- 
ham, Brown and Sharpe, or the metric gauge ; the 
weight per 1000 ft., the number of feet per pound, 
and the equivalent metric measures. The per- 
missible current as given by different rules, and 
the resistance per pound per 1000 ft., and the 
metric equivalents are also tabulated, as are many 
particulars as to the heating effects under different 
conditions. The tables should prove extremely 
useful, particularly to contractors carrying out 
work abroad, as with their aid the metric measures 
there in use can readily and rapidly be reduced to 
their more familiar English equivalents. The 
tables, fifty-one in number, are clearly printed on 
stout paper and strongly bound. 
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MODERN FRENOH ARTILLERY. 
No. LXIV. 
Horcukiss AND SCHNEIDER’S ARMOURED Forts— 
continued, 

Furtaer designs for armoured forts for coast 
defence on the Creusé and Latouche system, as 
accepted by the Hotchkiss and the Schneider Com- 
panies, are shown in Figs. 683 to 693. Figs. 683 
and 684 represent a — mounting for a 
mortar or howitzer. Guns of this nature are 
generally placed in trenches, where they are ex- 
posed chiefly to chance fire from the enemy’s bat- 
teries. Under these circumstances it is not con- 
sidered necessary to shelter the piece entirely, and 
a large embrasure is left, through which the muzzle 
of the mortar is exposed. The general arrangements 
are somewhat similar to those already described and 
illustrated. The pit A is protected by an armoured 
dome C, which is buried in a mass of béton ; in the 
middle of the pit a béton foundation B is left, of the 
form shown, to serve as a platform for the gun mount- 
ing, a shaft being made to receive the counter- 
balanceT. The circular running path D is secured to 
this platform, and in one with it is the internal 
toothed ring D'. The turret itself consists of a roof 
to which is secured by double angle irons a series 
of vertical girders or columns F ; the armoured 
dome C' is fastened by bolts to the roof and girders, 
and to prevent the entrance into the fort of powder 
gases a narrow apron of thin plate ¢ is screwed in 
sectors upon the dome, and extends over the edge 
of the fixed part of the armour, as shown in 
Fig. 684, Four horizontal girders H G are placed 
near the normal axis of the gun, and symmetrically 
in pairs on each side of the centre. They are 
rivetted to the columns F supporting the roof and 
to special supports G', and sufficient space is left 
between them to allow the breech of the mortar to 
be lowered. Each of the frames carrying the gun 
is rivetted to the girders H and G; these frames 
are made with circular guides k, the centre of which 
is the point of rotation of the mortar. The latter, 
which has no trunnions, is carried in the cradle M, 
in which it is free to move longitudinally, but is 
withheld from turning by stops. On the cradle are 
placed four brake grep m, communicating with 
each other, and with the chamber of an accumulator 


for bringing the gun back to firing position. 
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The pistons m! are moved by a collar fastened upon 
the body of the gun. The liquid employed fills the 
pumps, an intermediate chamber, and a part of the 
accumulator. The effect of recoil is equalised, and 
the energy stored up in the accumulator can be em- 
ployed by opening a valve between it and the brake 
cylinders. The mortar is rotated through an angle 
of 75 deg. by means of a system of articulated 
levers P, p, p'. These are so arranged that they 
turn the gun around an imaginary point near the 
centre of the embrasure. The arrangement is 
shown in Fig. 684, where it will be seen that 
motion is imparted to the system of levers by means 
of an endless screw and wormwheel q q', actuating 
an arc Q attached to the system of levers. To one 
of the latter, and passing around guide rollers, is 
secured a chain to which is hung the counterweight 
T suspended in the shaft already referred to, and 
which balances the mortar so as to take off nearly 
all weight from the vertical training gear. The 
horizontal training gear consists of the usual plat- 
form on a ring of live rollers moved by the toothed 
ring and pinion «. Access to the fort is gained by a 
covered way a and a ladder Y. The sole of the 
dome and the side of pit are cut away sufficiently to 








allow a man to pass, and when the gun is being 
fired, a hinged trap over the ladder is closed, and 
standing space is then provided. The following are 
the approximate weights for this turret which is for 
a 15-centimetre mortar : 


Tons. 

Mortar ro 1.500 
Armoured roof... uae ee 5.300 
Framing, counterweight, &c. ... 5.250 
Fixed toothed ring ee 1.150 
»» Shield Si 45.000 
Total 58.200 


Figs. 685 to 687 illustrate a method of training 
quick-firing guns adapted for land forts. A sleeve a 
made to slide longitudinally in a square opening cut 
in the gun standard, carries upon it the elevating 
screw S by means ofthe fork G?, and the horizontal 
training screw G, by means of the sleeve G'. The 
elevating screw passes through a nut S" held by trun- 
nions in the fork G*, and is held to the gun by the 
hinged support S*. The upper end of the elevating 
screw I can slide free of the under side of the sup- 
portS*. The horizontal training screw is turned by 
the handwheel m, and gears into the toothed wheel 
F attached to the gun standard U. By this arrange- 
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THE CREUSE DE LATOUCHE SYSTEM OF ARMOURED FORTS. 




































































ment when the handwheel operating the sleeve 
before referred to is turned, the connections for 
training both in elevation and direction are 
liberated, and the gun can be directed by the 
shoulder-piece. 

Fig. 688 illustrates a detail introduced into the 
design for receiving the empty cartridges with- 
drawn by the extractors from the gun. Nets X are 
hung upon frames V fixed to the gun mounting. 
The empty cartridge cases fall into the net and pass 
down the hopper s into the receiver W’ and thence 
into a box secured to the wall. As the platform on 
which the gun is placed is raised or lowered, the net 
and its frame V move in vertical grooves made on 
the front of the receiver W’. The empty cartridges 
are removed through an opening in the bottom of 
the box. Figs. 689 and 690 show a system of tra- 
velling batteries for use behind parapets or similar 
protected positions. The arrangement provides for 
elevating the battery, and for firing and lowering it 
under cover of the bank. The system comprises a 
truck travelling on a rail track ; an inclined plane 
for raising and lowering the battery ; the gun car- 
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riage, chamber, &c.; and the operating mechanism 
and counterweight. The truck is carried by two 
four-wheeled underframes; it is entirely inde- 
pendent of the battery but supports the inclined 
plane, and at one end, the standards carrying the 
hoisting gear, pulleys, ladder, and platform for the 
men working the guns. The inclined plane is built 
with side frames, rivetted at the higher end to the 
standards just referred to, and at the lower 
end which passes below the platform of the 
truck, to the side frames of the latter. To the 
inclined frames are secured the tracks for the 
battery to run upon, and between them is a channel 
for the counterweight H to travel in ; this counter- 
weight is connected by chains to the battery, and 
passing over pulleys at the top and bottom these 
chains are driven by the gearing shown at the end 
of the truck. The battery consists of a chamber 
K made of steel plates ; it is mounted on runners 
k, and is placed on the tracks F rivetted to the 
inclined frames ; the chamber is also held by long 
clips to the frame. A bolt L, guided by one 
side of the battery, and by the strap K', terminates 


with the piece / that, when the battery is in posi- 
tion, can be locked into the recess A fastened to 
the fixed work ; this device is worked by the hand- 
wheel K? and a horizontal wedge. The two quick- 
firing guns mounted on their carriages are placed 
on the level platform of the battery. To the frame 
of the latter is attached the chain of the counter- 
weight H ; this arrangement, as well as that of the 
actuating gear n, n!', is clearly shown in Fig. 690. 
The plan illustrated is for a battery of two 57- 
millimetre Hotchkiss guns. The approximate 
weights of the whole installation are as follows : 


Tons 

Two 57-millimetre guns ... 470 
>> mounts... as ia pe -650 
Platform, firing chamber, &c. ... 1.650 
Counterweight and chain 2.700 
Truck and inclined plane... 2.190 
Underframes, &c. ... . 1.160 
Steel shields... - 1.400 
Total 10.220 


The arrangement, illustrated by Figs. 691 to 693, 
is somewhat similar to that just described, and is 
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intended for service under the same conditions. 
The battery is mounted on a truck running on rails, 
and it can be raised into firing position, or lowered 
out of sight, behind the parapet. The truck is 
carried on eight wheels, and it is specially framed 
to support two rectangular caissons G. At the 
bottom they are connected to the truck by the 
hinges y, and at the top to the gun platform by 
the hinges g'; these caissons are thus free to 
turn through one quarter of a circle, raising 
or lowering the gun platform according to the 
direction of the movement. When in an upright 
position as shown in Fig. 692, the bottoms of the 
caissons rest upon crossbeams rivetted to the main 
frame of the truck. Means are provided for raising 
and lowering the caissons; two toothed arcs K 
are attached to one of the caissons and into them 
gear two wormwheels on the same shaft, controlled 
by a hand lever at one side. A chain secured to 
the caisson passes round the face of the arc N, and 
fast on the same shaft as this latter, is the counter- 
weight N. When by turning the gearing, the 
caissons are lowered, the balance weight is drawn 
upward by the chain n, and the weight remains to 
be utilised in bringing the platform up again into 
firing position. ‘The twoguns which are fitted with 
the disconnecting training gear described above, 
and illustrated by Figs. 685 to 687, are protected by 
a shelter erected on the platform, and consisting of 
steel plates. The range of fire from this battery 
for each gun is 110 deg. horizontal, and from 
— 10deg. to + 10 deg. vertical. The following are 
the approximate weights for this battery, which 
like the previous one, is intended for two 57-milli- 
metre Hotchkiss guns : 





Tons. 

Two guns -470 
+» Carriages 650 
Platform en “a ix .680 
Balance weight and supports 3.400 
Steel shield, &c. —... s 1.400 
Truck, &c.... ps 2.585 
Underframe and wheels 1.315 
Total 10.500 


Tn our next article we sha'l describe the latest 
designs for armoured coast defence forts, prepared 
by the Hotchkiss Company and MM. Schneider. 








THE VERRUGAS VIADUCT. 
On the 4th of January last the new bridge, of which 
illustrations are given above, and which replaces the 
famous structure of the Baltimore Bridge Company, 
was opened to public traflic, thus restoring direct com- 
munication by train between Lima and Chiola, the 
present terminus of the Oroya Railway in Peru. 
The original bridge was erected in 1872 to the designs 
of the late Mr. W. W. Evans, of New York. It con- 
sisted of four Fink suspension type truss spans, three 








THE NEW VERRUGAS VIADUCT. 
CONSTRUCTED BY THE NEW JERSEY STEEL AND IRON COMPANY, FROM THE DESIGNS OF MR. L. L. BUCK, NEW 
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being 100 ft. long, and one 125 ft. in length. These 
spans were carried on three piers, the central one 
being 252 ft. high, which at the date of erection was 
unprecedented, and the other two 145 ft. and 178 ft. 
high respectively. Each of these piers was built up of 
tiers 25 ft. high, consisting each of twelve Phcenix 
wrought-iron columns arranged in three sets of four 
columns each, the sets being spaced twenty-five apart 
longitudinally. The outer of these four columns sloped 
away from the track at a batter of 1 in 12, so that the 
central pier, which measured 15 ft. by 50 ft. at the 
grade, measured 57 ft. by 50 ft. at its base. The inner 
columns, which were close together at the foundation 
level, battered outwards, to meet the outer columns at 
the grade. The joints between the columns in the 
different tiers were made by cast-iron junction pieces, 
and all the columns in a tier were firmly braced to- 
gether. The pier legs at the ground level rested on 
cast-iron baseplates, the stress on which under maxi- 
mum loads was but 121 lb. per square inch, whilst 
that in the columns under the same conditions was 
but 4612 lb. It was thus through no lack of 
strength that the failure of the work was due, but 
the position of the central tower in the very bed of 
the torrent, its ironwork being actually below the 
surface of the ground, exposed the bridge to what 
actually did happen in March, 1889. Heavy floods 
took place throughout the valley of the Rimac. Many 
bridges and banks were washed away by side streams, 
and on the 23rd a waterspout in the Verrugas ravine 
brought down a landslip or rock slide which pushed 
the central pier out of its path like a straw and 
brought down half the bridge. Though damaged by 
the fall of the wreck the side towers and spans stood 
firm, the only curious circumstance being that one 
line of rails held fast and swung across the gap of 
250 ft. like a cable (see Fig. 1 of our two-page plate), 
the slack being given by the oval bolt holes of the fish 
joints drawing out for a distance of 1000 ft. along the 
track. Although no one saw the bridge fall, evidence 
was given of the weight of materials rushing down the 
ravine by the pile of twisted ironwork carried down 
the stream for fully a quarter of a mile from the 
bridge. Luckily two complete trains were left on the 
Chiola side, thus enabling the line to be worked in 
two sections, one on each side of the breach. 

Many months, however, elapsed ere traffic on the 
Oroya Railway could be resumed, and at Verrugas the 
only possible means of restoring communication was 
by means of a steel cable stretched across the chasm, 
passengers and light goods being run across by a car 
and traveller ead to a stationary engine. 

The Oroya Railway was at this time being worked 
for the Peruvian Government by Messrs. Grace 
Brothers, of Lima, and when later the Government 
leased their railways to the bondholders under the 
‘* Grace contract,”” Mr. M. P. Grace, with the approval 
of the consulting engineers in this country, Messrs. 
Livesey and Son, called for designs for rebuilding the 
Verrugas Bridge from Mr. Leffert L. Buck, of New 
York ; this gentleman, besides his well-earned reputa- 
tion as a bridge engineer, happened to have been the 
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resident in charge of the work at Verrugas in 1872, 
and therefore understood fully the difficulties of the 
site. Mr. Buck decided that it was hopeless to 
utilise the remaining towers and spans as a part of any 
new structure, at the same time he hit upon the ex- 
cellent idea of using them as a scaffolding by which to 
erect the new work. His design was for a cantilever 
bridge with two piers, almost in the same position as 
the old piers, two side spans of 140 ft. each and a 
central opening of 235 ft., the abutments of the old 
bridge being used again and the total length of bridge 
being as before, 575 ft. Tenders having been invited 
in the United States the contract was let by Mr. 
Grace to the New Jersey Steel and Iron Company, of 
Trenton, in April, 1890, their contract not including 
shipment or erection in Peru. 

All the pieces of iron were limited in size, owing to 
their having to be carried in small steamers and 
launches, and by way of the Isthmus of Panama, and 
herein lay one great source of delay and anxiety con- 
nected with the work. Had any one piece, large or 
small, out of many hundreds, been lost or mislaid in 
the five or six handlings necessary between leaving the 
works at Trenton and reaching Verrugas, great annoy- 
ance and delay would have been incurred. Fortu- 
nately, and in spite of all drawbacks, everything came 
to hand safely, and the erection of the bridge pro- 
ceeded rapidly. There were in all about 700 tons of 
bridge iron and plant, the first shipment reaching 
Verrugas on July 1, and the bridge being practically 
completed on January 1, six months later. 

The work was superintended on the spot by Mr. P. 
A. Fraser, engineer for Mr. Grace, and Mr. A. D.Riftle, 
assistant to Mr. Buck, the rivetting and erection being 
done by a bridge gang sent out especially from the 
United States, and by sailors of all nations picked up 
at Callao, and changed constantly. The terrible sick- 
ness prevalent at Verrugas pra down nearly every 
one of the staff, 17 out of 20 of whom took the fever 
and 9 out of 17 of whom died. From 100 to 200 work- 
men were on the weekly pay rolls, and numbers of 
these got sick and left every month. 

The mode of erection was as follows: First the 
scaffolding was put in between the towers and abut- 
ments, then the new towers were erected round the 
old ones. The old deck spans were then taken down 
and the shore arms of the cantilever built and 
anchored to abutments ; lastly, the centre arms of the 
cantilever were built out as shown in the engravings, 
and the final joint made in the centre. 

The actual number of days employed in doing this 


work was as follows : Days. 
Erecting false work or scaffolding ... 16 
ironwork of towers, each ... aes 16 


Transferring ironwork of half-bridge acros 
ravine ... =a +e 5s ae set 17 
Taking down west span old bridge... 


Erecting new west span __... es 11 
Taking down east span, old bridge 3 
Erecting new east span ss ee 2: HD 
” west half cantilever and centre... 13 

ae east half cantilever and centre 
span es sat axeeh gis a 
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Fic. 1. View OF THE VERRUGAS VIADUCT AFTER THE ACCIDENT. 








Fic. 2 VIEW SHOWING FALSE WORKS BETWEEN PIERS AND ABUTMENTS. 
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Fic. 4, VIEW OF VIADUCT SHOWING ONE CANTILEVER COMPLETED, 

















Fic. 5. View OF THE NEW VIADUCT, COMPLETED JANUARY 1, 1891. 
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The pedestals of masonry on which the towers rest 
are built of the best granite laid in Portland cement, 
the quarries being about 12 and 2 miles respectively 
from each side of the ravine. 

The test train consisted of three engines and ten 
American cars of rails and permanent way materials, 
weighing altogether about 350 tons. Running this 
train over the bridge at 20 miles an hour the deflec- 
tion of the centre span amounted only tol} in. Our 
engravings are from photographs taken during construc- 
tion by Mr. P. A. Fraser, engineer and general superin- 
tendent of the Oroya line for Mr. Grace, the contractor. 








THE CHICAGO EXHIBITION. 

On page 466 we publish a perspective view, and a 
plan of the building designed for the State of Illinois, 
and to be erected in the grounds of Jackson Park, 
where it will form one of the conspicuous features in 
the Chicago Exposition grounds, 

The main building is 160 ft. wide by 450 ft. long, 
with a school house about 75 ft. by 60 ft. taken out of 
the east end and within the building. On the north, 
the Memorial Hall will form a wing 50 ft. by 75 ft., 
while on the south will be placed the executive offices 
in a wing 75 ft. by 123 ft., carried up three stories, 
with a public hall in the third story. In addition to 
these offices, there are to be others in each of the four 
corners for the departmental officers. The janitor will 
be accommodated in attic story over the school-house. 

This part of the building will be fitted in the pre- 
vailing manner of city and rural schools in the United 
States. The Memorial Hall will havea gallery. There 
will be a gallery around inside and outside of the 
dome for visitors to obtain a general view of the build- 
ings and the grounds, and it is intended that an ele- 
vator should be put in to go to the lantern of the dome. 
There will be three entrances. The prominent one to 
the south, one to the west facing the midway plaisance, 
while the other will be on the north end of the Memorial 
Hall, from the boat landing on the edge of the lagoon. 

The building is designed in the Italian Renaissance 
style of architecture. The side walls are 47 ft. high, 
while the centre wing on the south will be 72 ft. high, 
and both ends to be 54 ft. with a still higher projec- 
tion in the centre. Thedome will be 72 ft. in diameter 
and about 200 ft. high with a lookout about 80 ft. 
high, and another in the lantern 175 ft. high. 

The building is to be placed on a terrace 4 ft. or 
5 ft. high. In front of the entrances there will bea 
stone terrace with railings and steps leading down to 
the roadway. The terraces north and south will be 
important features; that on the south is the more 
important of the two, as from this point can be viewed 
all of the prominent buildings. There will be a large 
circular seat and fountains placed here. The water 
entrance on the north will be made quite a feature, as 
it is expected that a landing for the park boats will be 
made at this point, with high a stone terrace overlook- 
ing it. The building is to be embellished with fine 
carving and statuary. The material will be cast 
blocks of béton or other suitable composition. The 
building is to be thoroughly lighted, first, from the 
side windows, which are placed about 14 ft. above the 
floor to permit cases being placed against the walls; 
second, with skylights placed in the flat roof of the 
side aisles ; and thirdly, with continuous skylights on 
the ridge of the pitched roof of the nave. Ventilation 
is provided for through windows placed as a clerestory 
above the flat aisle roof and the foot of the slopin 
roof over the nave. The interior of the building wil 
probably be not much decorated. The architects of 
this fine building are Messrs. W. W. Boyington and 
Co., Chicago. 





WIMSHURST’S ALTERNATING INFLUENCE 
MACHINE. 

Amone the various machines which have been 
constructed for the generation of statical, or so-called 
frictional electricity, none can be compared with that 
of Mr. James Wimshurst, of the consultative staff 
of the Board of Trade, London, either for simplicity, 
reliability, or efficiency. These merits of the Wims- 
hurst influence machine are known to a very wide 
circle of electricians and physicists ; consequently the 
news that the inventor has brought out another, havin 
very curious and unlooked-for qualities, will be receive 
with interest and expectation in many laboratories, 
schools, and homes, and will secure for it an attentive 
reception, which its remarkable features fully justify. 
This afternoon the new apparatus is to be publicly 
exhibited for the first time before the Physical Society, 
where its performance will be witnessed by those who 
are unquestionably capable of appreciating its value. 

A remarkable feature of the new machine is that 
while it gives an abundance of sparks, it is impossible 
to charge a Leyden jar, or similar contrivance, from it. 
After the electricity has been apparently flowing for 
minutes into the jar in rapid sparks, the latter is 
found to be free from all charge. Neither spark nor 
shock can be obtained from it, and delicate tests 
fail to reveal the presence of electricity in it. It 





TABLE SHOWING RESULTS OF COMBINATIONS. 





Four Large Inductors. | 


Discs. | 


Four Small Inductors. Two Inductors and Rod. 





Is self-exciting with about 4 revo- 


: | lutions. 
Plain glass and no metal. | Alternations occur each } revolu- 


| tion. 


Is self-exciting but requires 


Alternations occur each } revo- 
lution. 


Is not self-exciting but requires 
little assistance. 

Constant current while not over- 
taxed; gives large current. 





| Is self-exciting. 
Two —_— each | Alternations occur after each two 
| sectors pzss brush. 





Is self-exciting. 
Four metal sectors each | Alternations occur each 3 revolu- 


tion. 





Is more freely self-exciting. 
Alternations occur each } revolu- 
tion. 


| 
Eight metal sectors each | 
aide. 


Is self-exciting. 

Alternations occur cach } revo- 
lution. 

Is self-exciting. 

Alternations occur each } revo- 
lution. 

Is self-exciting. 

Alternations occur each } revo- 
lution. 


Is self-exciting. 
Constant current, 


Is self-exciting. 
Constant, but gives less current. 








Is self-exciting. 
Constant current. 





| Is freely self-exciting with 3 revo- 

Sixteen metalsectorseach | lutions. 
side. | Alternations occur each } revo- 

lution. 





Is self-exciting. 


Sixteen sectors on one 
side. 
Alternations occur each } revo- 
lution. 





Is more freely self-exciting. 


Alternations occur each } revo- 
lution. 





Is self-exciting. 


Alternations occur each } revo- 
lution. 


Is freely self-exciting. 


Constant, but gives less current. 





Is self-exciting when sectors are 
next the rod. 

Is not self-exciting when sectors 
are next inductors. 

Constant in either case. 











Nore.—The principal features are : 1. That glass discs with no metal upon them are capable of self-excitement. 2. That the self- 
excitement increases about proportionally to the increase in the number of sectors. 3. That the quantity of electricity decreases 


about proportionally to size of sectors and also their number. 


is as if one had been pumping water into a bucket 
with no bottom ; the stream is plainly to be seen, 
but nothing accumulates. It is, however, easy 
to demonstrate the integrity of the jar, and its capa- 
city to hold a charge when filled from an ordinary 
machine, The conclusion is therefore forced upon us 
that the current of sparks is really the oscillation of 
a small charge, which flows backwards and forwards 
with great rapidity between the machine and the jar. 
The electricity that is developed is alternately posi- 
tive and negative, and the normal condition of the jar 
is not upset. 

If we investigate the action of the mavhine more 
minutely by the aid of an electroscope of an exceedingly 
delicate construction, we find confirmation of the hypo- 
thesis that positive and negative electricity is produced 
alternately. Commencing to turn the disc exceedingly 
slowly, say, at the rate of three or four revolutions per 
minute, the leaves of the electroscope suddenly diverge, 
being repelled from each other. They remain apart 
quite steadily until the disc has made rather more than 
three-quarters of a revolution, when they suddenly 
approach and cling together, showing that the sign of 
their charge has changed. They remain thus for an 
instant, and during another three-quarters of a revolu- 
tion, they again separate, andsoon. Butif the disc be 
turned rapidly the leaves are no longer able to respond 
in this way to the changes of charge. Such light ap- 
pliances, with their large surfaces exposed to the air, 
are incapable of rapidly approaching and receding 
through a considerable distance under the small 
stresses brought to bear upon them. They conse- 
quently take up a mean position between the ex- 
treme ends of the range, and show the alternate 
attractions and repulsions to which they are subject, 
by a quick fluttering or tremor. It is abundantly 
evident that they are subject to varying stresses, 
which the retarding effect of the atmosphere will not 
allow them to completely obey. 

The appearance of the machine is clearly shown in 
the engraving on page 462. A central spindle carries 
aglass disc 16in. indiameter. This is varnished, and 
has affixed to it a number of sectors of tinfoil. The 
sectors measure 4 in. radially, while in breadth they 
may vary from fin. to 54in. Usually the sectors on 
one side of the disc are arranged to break joint with 
those on the other side, but this is not essential. 
Indeed in many respects the construction of the 
machine is very elastic, and many modifications are 
introduced. For instance, the number of tinfoil sec- 
tors may vary from 2 to 16 or more, on each side, 
and as we have said their relative positions on the two 
surfaces of the discs are not important. The results 
of different combinations are given in the Table. The 
disc itself is mounted in the centre of, and in the same 
plane as, a wooden frame 20 in. square. This frame 
carries four inductors of the shape shown in the 
detached view; they are 9? in. square, with one 
corner cut away to admit the spindle and boss 
of the disc. Two of the inductors are mounted on 
each side of the frame, at opposite diagonal corners ; 
those at the side of machine nearest the spectator 
are, say, at the upper left hand and the lower 
right hand corners. At the opposite side the in- 
ductors are at the upper right hand and the lower 
left hand corners. Upon each inductor plate is a 
tinfoil patch of the shape shown, measuring 4 in. 
radially and 7 in. circumferentially. Other in- 
ductors are provided, having upon them the smallest 
tinfoil patch practicable. Cemented over each patch 
is a wooden disc which on its face carries a bear- 





ing in which there rides a bent brass rod, having 
a plume of fine wires at its end, touching the 
glass discs at a point 90 deg. remote from the 
inductor, and opposite one of the inductors at the 
other side of the plate. The disc is thus touched on 
both sides in two places. It is driven by a cord from 
a small handwheel below, and revolves in the direc- 
tion of the hands of a clock. To further vary the 
capabilities of the machine a bar of insulating material 
is made to carry two metal wire plumes at its ends, 
these having metallic connection with two terminals ; 
this device takes the place of two of the inductors and 
by its use a constant flow of electricity may be main- 
tained. 

The machine which we illustrate has been con- 
structed with the view of being most 1eadily used for 
the purpose of demonstration and experiment. It is 
provided with several discs, having different arrange- 
ments of sectors, and all the parts are made inter- 
changeable. By withdrawing the rear bearing the 
nut on the spindle can be screwed off at once, when 
half the boss comes away and the disc can be with- 
drawn and be replaced by another in a few moments. 
The inductors lie on pegs on the square frame, and 
are held by light steel clips; provision is made by a 
number of holes in the frame for the use of inductors 
of different sizes. To couple one inductor to another, 
if such an arrangement should be desired, holes are 
bored in the wooden discs carrying the brush-holders, 
and into these holders the ends of wires can be in- 
serted, the wires being bent in such a way to join any 

ir of inductors. The parts of the machine are beauti- 
ully finished, and all the ends are attained by the 
simplest devices. 

The method of action of this instrument is not very 
easy to follow, and indeed no theory has yet been put 
forward in explanation of the results which flow from 
it. Probably the members of the Physical Society 
may be able to make some suggestions that will thiow 
light on the subject. 





TELEPHONES ON SHIPBOARD. 

TuE Société Générale des Téléphones have erected a 
considerable number of installations on board ship to 
enable communication to be maintained between the 
various parts with greater facility than by the use of 
speaking tubes. hese Jatter are more difficult to 
erect than electric conductors, especially in ships of 
war, which are divided into many compartments, and 
are more susceptible to damage in action. Among the 
more important ships already fitted are the vessel 
of the Compagnie Générale Transatlantique, and the 
ironclads Devastation, Redoubtable, Amiral Duperre, 
Courbet, Amiral Baudin, the cruiser Cecille, the tor- 

edo cruiser Sfax, and the Spanish ironclad Pelayo. 
This latter vessel we illustrate on page 463. 

It will be seen (Fig. 1) that all the circuits radiate 
from the conning tower A, the arrangement being 
shown diagrammatically to render it more intelligible. 
From this place it is possible to communicate with 
the wheel B, the engine-room C, (3) the foretop D, (4) 
the torpedoes E E, and (5) the guns F F. Care has 
been taken to make every part as strong as possible, 
and to avoid all chance of breakdown. To these ends 
the conductors are made of copper ribbon carefully 
varnished and efficiently insulated, and to avoid con- 
tacts, as far as possible, complete and independent 
circuits are run for the bells and for speaking pur- 

ses. In those cases in which an officer or a man 

as two lines through which he can speak, each line 
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THE WIMSHURST ALTERNATING INFLUENCE MACHINE. 


(For Description, see Page 461.) 
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is provided with its own complete apparatus for send- 
ing and receiving, and no attempt is made to make 


one apparatus serve for both lines. By this arrange- 
ment all liability to mistake is prevented, and if one 
instrument should be damaged the other may still 
remain intact and useful. This principle is some- 
times adopted even in the conning tower, but ordi- 
narily there are so many lines emanating from these 
that it is more convenient to use a switchboard. 
The telephonic apparatus (Figs. 3 and 4) includes 
a ‘*Berthon” microphone and an ‘‘ Ader” re- 
ceiver connected by a handle; a second ‘‘ Ader” 
receiver (Fig. 4) is used where the surrounding noise 
would interfere with properly hearing with one ear. 
But experiments on board the Devastation proved that 
with this apparatus a conversation was not interrupted 
between the conning tower and the central battery, 
even during the firing of the heavy guns, The 
‘*Berthon” microphone ‘s so constructed that dam 

has no influence upon it. This is also the case with 
the ‘‘ Ader” receiver, the coils of which are let into a 
bituminous block. On board the Devastation an 
apparatus has been used after having been immersed 
ina pail full of sea water. 

Fig. 3 shows a double station connected to two single 
stations. Fig. 4 is a perspective view of the double 
station. The single station has the following parts 
fixed to a wooden oe in an iron or wooden casing, 
call-bell arrangement G, ent:rely metal, call-key, in- 
duction coil, combined ‘‘ Berthon-Ader” apparatus J, 
a second receiver, and an automatical switch K, from 
which the combined apparatus is suspended, L. The 
microphone battery, consisting of two Léclanché 
Agar-Agar cells (dry cells) is placed in the bottom of 
the casing. 

The double station has all the above apparatus in 
duplicate ; in fact it is a combination of two single 
stations in one casing, only the microphone battery 
serves the two lines. The call-bells have different 
sounds, so as to distinguish them from one another. 

The Compagnie Générale des Telephones are repre- 


sented in this country by Mr. G. A. Nussbaum, 29, 
Ludgate-hill, E.C. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 7, 1891. 

Tue American iron trade is in an unsatisfactory con- 
dition, because of the unsettled feeling in regard to 
financial matters. Plans are laid for an enormous 
year’s business. Promoters of new enterprises hesitate 
to start. All eyes are turned towards Wall-street. 
There is a heavy withdrawal of funds from New York 
to the interior. The drain last week amounted to 
1,500,000 dols. A return flow is looked for next week, 
which, it is generally believed, will make money 
easier. The loans are increasing as fast as banks 
will allow. The surplus reserve has fallen 18,000,000 
dols. since the middle of January. The outflow of gold 
to Europe will be off-set, we think, by the inflow from 
the interior. The increase of money in circulation 
during the month of March was 11,000,000 dols. The 
movement in iron and steel is of very restricted pro- 
portions. Pennsylvania mills are running about one- 
half time, and there is very little activity elsewhere. 
No. 1 foundry is 18 dols. ; No. 2,17 dols. ; grey forge, 
15 dols.’; muck bars, 26.50 dols. ; steel billets, 28 dols. ; 
steel rails, 30 dols. to 31 dols. ; plate iron, 40 dols. per 
ton net; tees, 50 dols. ; beams, 63 dols. Prices have 
been crowded as low as excess of production will allow. 
There will be no fluctuations, as manufacturers would 
rather shut down than run below cost. Very little 
railroad building will be undertaken immediately on 
a large scale, but small orders for rails and equip- 
ments are quite numerous. This sluggish condition 
will probably terminate very suddenly, but buyers of 
material prefer to run with very low stocks in hand. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—A very large general busi- 
ness was done last Thursday torenoon in Scotch warrants 
at somewhat better prices. Two lines of 10,000 and 25,000 
tons were bought in the course of the forenoon—the latter 
at 42s. 9d. per month and in lots of 5000 tons. One pro- 
minent ‘‘bear” sold about 17,000 to 20,000 tons. The 
extent of the business done excited a considerable amount 











of interest in the market, but the buying had less effect 
on the price than is usually the case when such lines are 
bought in an oversold market. Scotch iron rose in price 
from 42s. 64d. to 42s. 84d. per ton, but 4d. of the advance 
was subsequently lost. In sympathy with Scotch, Cleve- 
land, and hematite iron improved in price 3d. per ton. 
The receipt of some unfavourable information from the 
Birmingham quarterly meetings, combined with some 
free selling by a house represented at that meeting, de- 
pressed the price in the afternoon market to the forenoon 
opening figure. Scotch opened at 42s. 8d., and declined 
to 42s, 6d. per ton cash. ematite and Cleveland went 
easier in sympathy. The settlement prices at the close 
were—Scotch iron, 42s. 6d. per ton; Cleveland, 37s. 104d.; 
hematite iron, 47s. per ton. here was continued 
strength in warrant iron on Friday, and ‘‘ bears” 
went in largely for covering sales. As warrants held 
locally were known to be somewhat scarce, and only in afew 
hands, a slight pressure very shortly sent quotations up 
8d. per ton, 43s. 2d. being at one time touched during the 
afternoon market. Hematite iron improved 7d. per ton, 
and sellers of Cleveland iron were wanting an advance of 
the same amount, but — would only offer 2d. per ton 
higher. The closing settlement prices were : Scotch iron, 
48s. 14d. per ton; Cleveland, 38s. 3d.; hematite iron, 
47s. 6d. per ton. As the spring holiday for the whole of 
the Glasgow district occurred on Monday, that was a dies 
non in the ‘‘iron ring,” as a matter of course. en 
business was resumed yesterday it was at once evi- 
dent that an exciting day had been entered upon. The 
‘** bears” of Scotch iron were subjected to another squeeze 
in the course of the forenoon. Warrants were again very 
short, and as much as 3d. per ton was paid as a back for 
one day. Business opened at 43s. 4d. one month fixed 
for Scotch iron, but by the close 43s. 114d. per ton cash 
was paid for iron required at once; at the same time there 
were sellers at 48s. 9d. cash one day, and 43s. 6d. three 
months fixed. These data may be taken as a fair criterion 
of the state of affairs and of the hollowness of the rise in 
rices. While Scotch warrants rose 10d. aa ton in the 
orenoon, they declined 1s. 04d. per ton in the course of the 
afternoon. A very considerable quantity of iron changed 
hands at about 44s. per ton, the sellers being the London 
syndicate and the buyers being those ‘‘ bears ” who found 
ren short for the occasion. An operator who 
got in 25,000 tons last Thursday turned it all over 
in yesterday afternoon at 43s. 6d. to 43s. 3d. per ton. 

e fall of prices in the afternoon was so rapid that few 
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TELEPHONIC INSTALLATION ON THE SPANISH IRONCLAD “PELAYO.” 
CONSTRUCTED BY THE SOOCIETE GENERALE DES TELEPHONES, PARIS. 
(For Description, see Page 461.) 
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of the ‘‘ bears” who were forced to buy secured a chance 
to put out fresh stock. The close was weak, the settlement 
sage being—Scotch iron, 42s. 104d. per ton; Cleveland, 

83.; hematite iron, 47s. per ton. After yesterday’s 
excitement, the market was comparatively quiet all fore- 
noon to-day, with but a moderate amount of business 
reported. Till near the close the tone of the market was 
dull, but just at the last a demand for cash iron sprang 
up, and the price was run up a few coppers in the course 
of the last few minutes. Scotch iron opened at 42s. 11d. 
~ ton cash, and improved to 43s. 3d. Cleveland and 

ematite iron were quite neglected, the prices remaining 
unchanged. Prices declined considerably in the after- 
noon, closing—Scotch, 42s. 104d. per ton; Cleveland, 
38s. ; hematite, 47s, 14d. per ton. A few of the special 
brands of No. 1 makers’ iron are quoted as follows: Gart- 
sherrie, 60s. 6d. per ton; Summerlee, 61s. 6d.; Coltness, 
64s. ; Calder, 62s. 6d.; Shotts (shipped at Leith), 63s. 
ver ton. Last week’s shipments of pig iron from all 

cotch ports amounted to 5706 tons, against 9667 tons in 
the corresponding week of last year. They included 740 
tons for the United States, 336 tons for India, 160 tons 
for Germany, 451 tons for Holland, 160 tons for Belgium, 
266 tons for Spain and Portugal, 330 tons for China and 
Japan, smaller quantities for other countries, and 2815 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores yesterday afternoon 
amounted to 519,989 tons, as compared with 524,059 tons 
yesterday week, thus showing for the week a decrease 
amounting to 4070 tons. There are now 44 blast furnaces 
in actual operation, two having been put in at Eglinton 
Tron Works during the week, and one at Shotts works. 
At this time last year there were 88 furnaces in blast. 


Subsidence of Aberdeen Quay Walls.—At a meeting of 
the Aberdeen Harbour Board held on Monday, Mr. W. 
Smith, the engineer, reported that attention had been 
drawn to the condition of the foundation of a length of 
90 ft. of Waterloo Quay by the subsidence of the roadway 
and the rails at the back of the wall. The wall was under- 
mined from 2 ft. 9 in. to 3 ft. deep, and the causeway had 
recently subsided a depth of 5in. to 6in. The Board 
authorised Mr. Smith to have the necessary repairs car- 
ried out forthwith. 


Opening of the Eyemouth Railway.—The new line of 
railway between Burnmouth and Eyemouth, extending to 
a length of about three miles, was opened on Moot 
morning for ordinary traffic. Everything was found to 
work satisfactorily. It is expected that the opening of 
this short line of railway will result in giving a consider- 
able impetus to the fishing industry of the Berwickshire 
coast, Hitherto the fish for the English markets and for 
Glasgow have been carted to Burnmouth. 


Portskerra Harbour.—The fishermen of Portskerra, on 
the north coast of Sutherlandshire, are taking active steps 
to benefit by the recommendations of the West Highland 
Commission. They ascertained from the Secretary for 
Scotland that the Government would grant three-fourths 
of the sum necessary for the erection of a pier, estimated 
to cost about 4000/., on condition that the other fourth 
could be raised by local effort. The proprietor, the Duke 
of Sutherland, being approached on the subject, under- 
took to guarantee the amount required. The grant of 
3000/. from Government has been made, and Mr. Barron, 
C.E., Wick, has been waited upon by the Portskerra 
people to prepare plans for the erection of the pier. As 
the sum required may be larger than anticipated, the 
fishermen in the district are subscribing towards the cost, 
and outside support is also being given. 


Death of a Wishaw Celebrity.—Report is to hand from 
Wishaw of the death of Mr. John Bell, who was long 
known over the west of Scotland as an engineer and iron- 
founder. He commenced business in that town over 
thirty years ago, and amongst his first contracts was the 
laying down of two of the Wishaw blast furnaces for the 
Glasgow Iron ye * z of considerable in- 
ventive genius, the deceased was patentee of several 
useful mechanical appliances which have been largely 
adopted. In the early years of the mineral oil industry 
he did a very large amount of ironfounding for the oil 
works in Linlithgowshire and adjoining counties. He 
was about sixty years of age at his death. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
South Yorkshire Export Coal Trade.—The returns show- 
ing the quantity of coals taken to Hull from the local col- 
lieries during the three completed months of the present 
owe as compared with the corresponding quarter of 1880, 
save just been issued. The returns for March show an 
increase of 21,630 tons, Thefeature of the coal trade with 
Hull during the last month is the extraordinarily 4 

tonnage which was carried by rai], no less than 104,7: 
tons going in this manner, as compared with 44,696 by 

river. This is accounted for vartly by the numerous fo; 
which prevailed in March. Although the Thorncliffe 
collieries suffered a serious failing off last month, no less 
than 24,606 tons were sent from Hull to London by water, 
whilst 59,281 tons were sent by the same route during the 

quarter. 


Tron and Steel Trades.—The iron trade of the district 
does not show any improvement whatever, though the 
bulk of the work turned out is comparatively large, new 
orders are not coming in very quickly in spite o' uc- 
tions. The forges are working, in the s district, very 
little more than half time, but nearly all the foundries are 
busily engaged. Machine and toolmakers are employed 
on old orders, which will last for some. time to come. 
Builders of locomotives, especially the smaller descrip- 
tions of engines, are still very busy. Tradein best York- 
shire iren is fairly good. The heavy steel trade, especially 





in the Sheffield district, is prosperous, but manufac- 
turers report a falling off in orders, especially for marine 
material. For railway material the demand is heavy. 
The following is a fair index of prices : Locomotive tyres, 
12/. to 131. per ton ; carriage aha wagon tyres, 10. 10s. to 
10/. 15s. ; axles, 10/. 103. to 101. 15s. ; springs, 10/.; Bes- 
semer and Siemens steel billets, 67. to 6l. 5s. ; super for 
tool purposes up to 8/, 


Disputes in the Coal Trade.—The Yorkshire Miners’ Asso- 
ciation held a long sitting this week to deal with disputes 
as to wages, methods of working, and strikes, which were 
reported from all parts of the district. In every instance 
measures were poh ee for the rectification of the men’s 
grievances where possible, either by arbitration, negotia- 
tion, or the supporting of them on strike. In some cases, 
‘* victimising” was reported, and strirgent measures were 
ordered in we instances. 


The Leeds Corporation and Electric Lighting.—The 
Parliamentary Committee of the Leeds Corporation 
have at last succeeded in making up their minds 
which of the three applications that are being made 
by electric lighting companies to supply the town 
with the new light they will support. It is stated 
that for some time during which the subject has been 
under consideration, the proposals of the National Elec- 
tric Lighting Company were most in favour. It appears 
to have been thought that this company’s scheme included 
certain privileges which the other projects did not em- 
brace. After full inquiry and examination of the three 
applications, however, the committee has decided to 
recommend the council to support the provisional order of 
~ - ela Company, whose head-quarters are in 

ondon. 


The Eight Hours’ Agitation Amongst the Miners.—This 

uestion continues to create great excitement throughout 
the colliery districts. Speaking to a mass meeting of 
colliers this week one of the miners’ agents said : ‘* Efforts 
for Parliamentary agitation must be redoubled, Labour 
Commission or no Labour Commission, the House of 
Commons must be made to feel that unless they deal with 
the miners’ demands by legislative action, calculated to 
meet them, we shall be compelled in the immediate future 
to take the consequence of a general stoppage.” The 
colliers were in full sympathy with these remarks. The 
South Yorkshire Miners’ Association has accumulated 
funds amounting to close on 70,000/. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the weekly 
market was fairly well attended, and though there was 
not a great deal of business doing, the tone was decidedly 
better than it has been for some time past. Several 
buyers were still rather shy, but others were quite ready 
to pay the market quotations for iron, and prices im- 
proved alittle. Sellers were more willing to meet pur- 
chasers than they have recently been. For prompt f.o.b. 
delivery of No. 3g.m.b. Cleveland pig iron, 38s. 3d. was 
paid, and one or two transactions were recorded at 
38s. 6d. The upward movement in Scotch warrants has 
had something to do with strengthening the Cleveland 
market. For forward delivery there was nothing doing, 
buyers and sellers alike still preferring to hold off a little 
longer, as they consider prospects for the future uncertain. 
Middlesbrough warrants were quoted 38s. cash buyers, but 
there was not much doing inthem. In the lower qualities 
of iron a fair business was reported, and prices advanced 
a little. Grey forge iron was sold at 37s. 3d., and 
37s. 9d. was the general figure for No. 4 foundry. There 
was not much doing in the hematite pig iron trade, but 
mixed numbers of local brands remained at about 51s. 
One or two firms, however, asked a rather higher figure. 
To-day our market was quiet, and there was very little 
business doing. Prices, however, were fairly well main- 
tained. For immediate delivery No. 3 changed hands at 
38s. 3d., but there were several sellers unwilling to do 
business under 38s. 6d. Some of them held out for the 
latter figure, and reported that they were able to get it. 
Most of the buyers, however, would not give more than 
38s. 3d. Middlesbrough warrants opened steady at 38s. 
cash buyers, but eased a little afterwards and closed 
37s. 11d. cash buyers, with very little doing in them. 
Altogether the market is certainly a little better than it 
was a week ago, but many people regard the outlook as 
anything but satisfactory, and speak most discouragingly 
of the future. There are others, however, who take a more 
hopeful view of the situation, and predict that the present 
year is not going to be sucha bad one for the iron trade as 
they at one time anticipated. 


Manufactured Iron and Steel.—We are unable to report 
any improvement in these two important branches of the 
staple industry. It is some satisfaction, however, to be 
able to state that the South Stockton Iron Works have 
recommenced operations, that ee having secured a 
few specifications which will keep them going for a time 
without losing money. Competition for new work is most 
keen and several producers complain a good deal of the 
difficulties experienced in securing fresh work. Common 
iron bars are quoted 5/. 12s. 6d.; iron  ship-plates, 
51. 12s. 6d.; iron ship angles, 51. 10s.; steel ship-plates, 
6l. 2s. 6d.; and steel angles, 5/. 17s. 6d., all less the cus- 
tomary 24 per cent. discount for cash. Rather less than 
the foregoing quotations might be accepted by some firms, 
but the fact is producers do not believe that reducing 
their prices would bring in new work to any extent. 
Heavy steel rails are still quoted 4/. 12s. 6d. at works. 


Cleveland Miners’ Wages.—A deputation of the Cleve- 
land ironstone miners’ representatives met the mine- 





owners at the office of the Mineowners’ Association, 
Middlesbrough, a few days ago to discuss the claim made 
for a reduction of 124 per cent. in the miners’ wages. 
Mr. David Dale path: Ry Reference was made by the 
chairman to the state of the iron market, and to its poor 
prospects and to the fact that since the termination of 
the sliding scale the wages at the mines had been based 
on the current state of the market instead of being calcu- 
lated, as formerly, on past ascertained results. Themen 
asked for an adjournment to enable them to put the 
matter before the district, and it was agreed that a further 
interview between the men and the employers should 
take place on Tuesday, the 21st inst. The employers 
intimated that the reduction would have to date from the 
13th inst., as the owners had dated back their advance a 
year ago as much as a month anterior to the date of the ne- 
gotiations concluding. The employers cautioned the men 
against supposing that their claim this time admitted of 
any material modification, ard said that the least the em- 
ployers would agree to was a reduction of 10 per cent., to 
date from the beginning of the ensuing week. If, how- 
ever, the men wished it the employers were prepared to 
go to arbitration, the question in that case to be deter- 
mined being whether the reduction should be more or less 
than 10 per cent. In the event of arbitration being 
accepted, the 10 per cent. would be deducted from the 
wages and placed in the bank to a separate account 
awaiting the award, this course having on some previous 
occasions been adopted. 


The Fuel Trade.—The coal trade is firm. At Newcastle 
best Northumbrian steam coal is 12s f.o.b., with a full 
turn in most cases. Small steam is rather stronger at 5s, 
Gas coal varies in price but issomewhat firmer than it has 
been. Bunker coal is dull. Here good blast furnace coke 
can now be bought at 13s. 6d. delivered at the furnaces, 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Steam coal has exhibited a quiet tone; the 
best qualities have made 14s. 3d. to 14s. 9d., and dry coal 
18s. 3d. to 13s. 6d. per ton. Thehousecoal trade has become 
less active ; No. 3 Rhondda large has made 13s. 9d. to 14s, 
per ton. Coke has been dull and inactive, and is likely to 
remain so, until a change for the better takes place in the 
manufactured iron and steel trades; foundry coke has 
been quoted at 20s. to 20s. 6d., and furnace ditto at 
17s. 6d. to 18s. per ton. Patent fuel has exhibited little 
change. 


The Mumbles.—The Mumbles Railway and Pier Bill has 
been withdrawn. 


Cardiff Corporation Water Works.—Mr. Mackay, the 
contractor employed by the water works committee of the 
Cardiff Town Council for the execution of the Cantreff 
reservoir, has finally agreed to accept certain conditions 
offered him by the committee in consideration of his re- 
tirement from the contract. The principal condition 
accorded to Mr. Mackay is the payment to him of 
17,5001. A meeting of the water works committee was 
held on Friday, at which the chairman stated that there 
would be no cessation of the works, and that Mr. 
Williams, the borough water works engineer, would pro- 
ceed at once with a valuation of the plant. This valua- 
tion is expected to extend over a month or six weeks, 


The ‘* Tarranga.”—The Tarranga, Australian defence 
cruiser, Captain Nesham, which returned to Plymouth 
Sound on Sunday, after a trial trip in the Channel, has 
developed a defect, which will necessitate her being 
placed in dock at Devonport. It appears that during 
nearly the whole time the vessel was at sea the lower deck, 
and also the after magazine, could not be kept dry, as, 
owing to some unexplained cause, the water penetrated to 
those compartments. This defect quite puzzled the 
officers, who cannot account for the leaks, although it is 
strongly suspected that the water must have penetrated 
through the joint of the plates below the water line. It 
was also found almost impossible to prevent the water 
from flooding the forecastle in rough water, as the waves 
dashing against the bow forced an entrance in the gun 
ports. The er appears to have been an uncomfortable 
one, owing to this constant wetting, and it is stated that 
three or four buckets of water were baled out of the 
magazine daily. The engine trial proved satisfactory, 
although a lesser rate of speed was attained in the twenty- 
four hours’ run than in the case of the sister ship the 
Ringarooma. 


Carbonite.—A meeting of the South Wales Institute of 
Engineers was held at Cardiff on Tuesday, Mr. J. Colqu- 
houn in the chair. Mr. W. Stewart, in following up his 
paper given on the use of carbonite in mines, gave the 
results of a number of experiments at Cymmer in August, 
1890, in which gunpowder, ammonite, saccharite, dyna- 
mite, &c., were used. In every instance but one the car- 
bonite test was satisfactory. hat was wanted was an 
explosive flame which was not of sufficient temperature 
to ignite coal dust or gas, and, in his opinion, carbonite 
came nearer to perfection than any other explosive. Mr. 
Carson said the carbonite syndicate would like to see ex- 
periments continued if the members thought the matter 
of sufficient interest. Mr. Wilkinson expressed himself 
in favour of ammonite, which was working satisfactorily 
at his colliery. A vote of thanks was accorded to Mr. 
Stewart for his paper. 


Sanitation in the West.—On Saturday the sanitar 
officers of the western counties met at the Municipal- 
buildings, Taunton, for the purpose of forming a district 
of the Sanitary Officers’ Association of Great Britain and 
Ireland. There were representatives of Bristol, Exeter, 
and other places in attendance. Mr. J. Siddalls, of 
Tiverton, was voted tothe chair. It was decided to form a 
branch of the Association under the name of the Western 
District, and Mr. Siddalls was elected first president. 
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It was that the district should comprise Somerset, 
Cornwall, Devon, Wilts, Dorset, and Bristol, and the 
neighbourhood. Visits were paid to the Taunton sewage 
works, the sanitary hospital, and the electric light depét. 
In the evening another meeting was held, when papers 
were read on sanitary subjects. The next meeting was 
fixed to take place at Exeter, in July. 


Dock Extension at Newport.—Lord Tredegar, as chair- 
man of the Alexandra Dock Company, visited the exten- 
sion works of that undertaking at Newport on Thursday. 
His lordship was accompanied by Col. Lyne, Mr. W. 8. 
Smythe (manager), Mr. J. J. Adam (secretary), Mr. A. E. 
Garwood (engineer), Mr. J. Sutherland (superintendent 
of the works), &c. Some 400 or 500 men are employed, 
and a large number of masons having been recently put 
to work, the walls are nearly completed. It is ee 
that the new water space may be opened within twelve 
months. 


Bournemouth.—The Bournemouth Town Council has 
decided to lengthen the present pier by 300 ft., in order 
to provide for the visitors who crowd the structure daily, 
and in order to provide also extra landing accommodation, 
which increased steamboat traffic has rendered necessary. 
In 1881, the pier, which belongs to the town, was worked 
at a loss on the year of over 5007. For the quarter end- 
ing March, 1891, the profit was 18461. 








MISCELLANEA, 
Tue Deacon waste water meter has been adopted by the 
towns of Darwen and Skipton. 


The Patent Anhydrous Leather Company have again 
been successful in securing a large portion of the Ad- 
miralty order for leather belting. This is the sixteenth 
year they have been entrusted with these contracts for 
the various dockyards. 


The gross receipts of the twenty-three principal railways 
of the United Kingdom, for the week ending April 5 
(Easter as compared with Good Friday week), amounted, 
on 16,245} miles, to 1,342,080/., and for the corresponding 
period of 1890, on 16,1593 miles, to 1,386,661/., an increase 
of 85} miles, or 0.5 per cent., and a decrease of 44,581/., or 
3.2 per cent. 


At the annual general meeting of the Association of 
Birmingham Students of the Institution of Civil Engi- 
neers, Mr. J. Edward Willcox, A.M.I.C.E., was elected 

resident for the ensuing year, the past-president being 
Mr. Edward Pritchard, M.I.C.E., and the vice-presidents 
Messrs. W. Till, M.I.C.E., J. W. Gray, MLCE., C. 
Hunt, M.I.E., and R. Godfrey, A.M.I.C.E., the hono- 
rary secretary, Mr. H. K. Woodward, Student, I.C.E. 


The tenth ordinary meeting of the present session of the 
Liverpool Engineering Society was held at the Royal 
Institution, Colquitt - street, on Wednesday evening, 
April 8, when a paper was read by Mr. Alexander Ross, 
M. Inst. C.E., entitled ‘‘ Railway Signalling and Inter- 
locking.” The a, which was of a highly technical 
character, traced the progress of signalling from its birth 
up to its present high state of development. 


The Iron Age states that a skilled agent of the Baldwin 
Locomotive Company recently went to Brazil to initiate 
the master mechanic and others representing a railway in 
the State of Alagoas in running a new engine. Owing to 
rotten ties an accident occurred which proved fatal to 
several persons, whereupon the agent was attacked by a 
furious mob, thrown into jail, and saved from more serious 
consequences only by the interposition of the British 
vice-consul. 

The graving dock, Barry, is advancing rapidly in the 
hands of the contractor, Mr. Jackson, Westminster. This 
dock is to be fitted with an unusually large and perfect 
arrangement for emptying, consisting of three large cen- 
trifugal pumping engines fitted with surface condensers 
and all the latest improvements, and a complete batter 
of Lancashire boilers. The whole of this important wor 
has been placed in the hands of Messrs. W. H. Allen and 
Co., of York-street Works, Lambeth. 


The Co-operative Wholesale Society’s flour mill at 
Dunstan-on-Tyne has been lighted throughout with incan- 
descent and arc lamps by Messrs. Ernest and Mountain, 
of the Close Works, Newcastle-on-Tyne. The generating 
plant consists of three vertical engines, two being of the 
compound and capable of indicating from 60 to 70 horse- 
power, whilst the third is a simple engine of 15 horse- 

wer. The two large engines drive compound wound 

namos each capable of feeding 600 incandescent lamps. 
For lighting the yards and jetties arc lamps of 2000 
candle-power fed from a separate dynamo are used. 


_A somewhat important patent case has just been de- 
cided in the Court of Appeal. The plaintiff, Mr. A. 
Tucker, of 55, Great Russel-street, London, W.C., sued 
Messrs. Joseph Kaye and Sons, of 98, Holborn Viaduct, 
for infringement of a patent of his, for constructing locks 
and latches in such a way that the bolt is flush with the 
surface of the door when open, but automatically springs 
into place on shutting the door. In defence, the infringe- 
ment was denied, and it was further claimed that the 
patent was invalid, nove been anticipated by a patent 
granted in 1881 to a Mr. Wilson, of Leeds. In the event 
the Court confirmed the judgment of the Court below, di:- 
= g the appeal and deciding in favour of the defen- 

ants. 


Messrs. A. W. Black, engineers, Falkirk, have recently 
laid down a sewage purification plant on the International 
p age at the Larbert Asylum, Falkirk. On this system 
the _——- is first treated with ‘ ferozine” consistin 
largely of salts of iron, magnesia, and alumina, whic 
causes much of the offensive matter to separate out as 





sludge, and is afterwards ed through filters contain- 
ing polarite, an oxide of iron prepared in a special 
manner. The results at the asylum have been very satis- 
factory, the total ammonia being reduced from 6.22 parts 
in 100,000 in the crude sewage, to .297 parts in the 
effluent, whilst the organic and volatile matters were at 
the same time reduced from 269.7 to 7.37 parts in 100,000. 
The new process at Larbert Asylum supersedes an old 
irrigation system. 


On Monday, 6th inst., a large party of members of the 
Junior Engineering Society visited + dn Siemens Bros. 
and Co,’s electrical engineering works at Charlton. Every 
facility was afforded for enabling the numerous depart- 
ments of the extensive establishment to be seen. The 
visitors were shown round in small parties, an arrange- 
ment which was much appreciated, and which greatly en- 
hanced the success of the occasion. The instrument 
section proved exceptionally interesting. ‘The process of 
manufacture of india-rubber covered cables was shown 
together with the wire-testing shop, cable machine shop, 
cable tanks and cable-testing room. Here a specié 

bridge for very low resistances was shown; its range was 


1 
from 1 ohm to; 000,000 ohm. The manufacture of lead- 


sheathed cables requiring very powerful hydraulic ma- 
chinery was in progress, 


In view of the large number of orders in hand for steam 
and electric launches, tugs, &c., together with others 
promised and in course of negotiation, Messrs. Woodhouse 
and Rawson United, Limited, have resolved to extend 
their riverside premises, and have, therefore, just pur- 
chased a piece of ground situated close to Kew ilway 
Bridge on the Surrey side, with a frontage to the river 
of between 600 ft. and 700 ft., the total area being about 24 
acres. For the buildings, the necessary plant and ma- 
chinery to carry out the work alluded to above, arrange- 
ments have already been made. The company will a 
have good dock accommodation in connection with the 
above, where tugs and barges can safely lie while under- 
going any necessary repairs and alterations to machinery, 
propellers, shafting, or inspection of bottoms. The new 
works are nearly opposite the two existing yards of the 
company, and will, it is expected, be in working order in 
the course of the next two months. 


A committee appointed by the Central Railway Clubs 
to report on ‘whether results have shown economy in 
the use of freight cars of 60,000 lb. capacity for merchan- 
dise,” state that ten replies had been received to their 
queries. Five roads reported that they used this type of 
car extensively, and loaded to their full capacity, and 
had not found the cost of maintenance to be greater than 
with smaller cars. They, therefore, concluded that such 
cars were a source of economy, both from an operating 
and mechanical standpoint. None of the other roads 
answering the queries owned cars of this capacity, but 
the replies of two of them were unfavourable to their use. 
The following figures show the weight and cost of three 
40,000 lb. cars as compared with two of the larger size : 


ont won Fong 
apacity. eight. t. 
Tb lb. dols. 
Three 40,000 lb. cars 120,000 72,000 1575 
Two 60,000 ,, 120,000 60,000 1300 


There is thus not only a saving at first cost, but one in 
the amount of non-paying load hauled. 


The ninth general meeting of the seventh session of the 
North-East Ecast Institution of Engineers and Architects 
was held in the lecture hall of the Subscription Literary 
Society, Sunderland, on Friday evening, April 10, Mr. 
W. Theo. Doxford presiding, when the official nomina- 
tions for vacancies in the council were made to be decided 
by ballot at the closing meeting in May. On the = 
tion of this business the discussion was continued on Mr. 
W. C. Mountain’s paper on “ Electrical Engineering,” 
and turned at ai eh on the comparative advantage and 
disadvantage of the — systems of double and 
single wiring for electric lighting of vessels. Mr. Newitt 
gave the result of experiments with the single wire on 
board one of the Elswick cruisers, in which, on carrying a 
wire 3 ft. in a horizontal direction from the compass there 
was a deflection of 58 deg. reer, | = against the 
single wire system he stated that: (1) In the single wire 
system there was double the chance of a breakdown ; (2) 

here was more danger of fire ; and (3) the serious effect 
upon the compass, which it was impossible toavoid. After 
this Mr. W. Hok, M.I.N.A., read his second paper on 
“The Unsinkability of Cargo-Carrying Vessels,” the 
discussion on which was adjourned to the next meeting, 
to be held in Hartlepool on the 25th inst. 

Mr. A. E. Hunt, of the Pittsburg Reduction Com- 
pany, gives the following Table as to the physical pro- 
perties of aluminium : 


Pounds per Square 
Inch. 
Elastic limit (castings) 6,500 
» 99 ~ (Sheets) ... 12,000 
ms + (wire) 16,000 to 30,000 
‘a a9 (DATS) vce ane 14,000 
Ultimate strength in tension 
(castings) 00 eae 13,000 
Ultimate strength in tension 
(sheets) i 24,000 
Ultimate strength in tension 
(wire) ’... saa w+ eee 80,000 to 65,000 
Ultimate strength in tension 
(bars) 28,000 


Reduction of area of fractured 
surface (castings) ... se 

Reduction of area of fractured 
surface (sheets) ass 


15 per cent. 


35 ” 





Reduction of area of fractured 

surface (wire) ae ada 60 per cent, 
Reduction of area of fractured 

surface (bars) 40 re 


Elastic limit in compression 
of cylinders two diameters 
long ... aa we a 3,500 Ib. p. sq. in. 

Ultimate strength in com- 
pression of same cylinders 12,000 =, re 

Elastic modulus of castings... 11,000,000 _,, oe 


A deputation, representing the Severn Commissioners, 
the Worcester Corporation, and the merchants of Cardiff, 
waited on Monday afternoon upon the Cardiff County 
Council to further the interests of the Severn navigation 
improvement scheme. The council had agreed to con- 
tribute 50007. towards the 40,000/., the estimated cost 
of carrying out the proposed works of improvement, 
and had assisted in promoting a Bill which empowers 
the Commissioners to do the work whereby, through 
the dredging of shoals, the widening of locks, and 
the provision of docks at Worcester, facility will be 
given for steamers of 400 tons to ascend the river 
to Worcester, whereas only 80-ton steamers can at 
present reach Worcester. As to the form of mortgage 
which the Commissioners should give in consideration 
of Cardiff's advance of 5000/., a difficulty had arisen 
in consequence of Cardiff’s insisting on the repayment of 
principal and interest within a given period, and it was 
in order to overcome this that the deputation waited 
upon the council. The Mayor of Worcester introduced 
the deputation. It was pointed out that half a dozen 
merchants in Cardiff had guaranteed a traffic of 50,000 
tons a year or the equivalent in money, and that the tolls 
from that traffic would produce 1500/. a year, which 
would be sufficient to pay the interest on the capital 
which it was proposed to raise in connection with the 
scheme. Birmingham was most anxious to get to the 
sea, and they were negotiating, at a cost of 3,000,000/., 
an approach to the Mersey. fi Birmingham, however, 
could get to the Severn and by that means to Cardiff at 
about one-hundredth part of that amount, it was scarcely 
likely they would overlook the Severn scheme. After 
some discussion it was resolved to complete the mortgage 
without fixing any time for repayment. 





THE TusputarR Rattway across Dover Srraits.—A 
copy of the joint report of the Admiralty and the Board 
of Trade upon the Channel Tubular Railway, has been 
communicated to Sir Edward Reed, and as it raises some 
technical points of inquiry concerning its possible influ- 
ence upon the surface tide at low water, the possible silt- 
ing up of the shore at a certain point, &c., notice has 
been given for the further postponement of the second 
reading during the clearing up of these points. The joint 
report does not repeat the general objection to such a 
railway which was taken by the War Oftice. 





OunpLE WaTeR WoRKS AND SEWERAGE. — A Local 
Government Board inquiry was held at Oundle on April 
14, and presided over by Colonel Hasted, R.E. The 
commissioners propose to borrow 4800/. for water works 
and 3200/. for sewerage. Mr. W. H. Radford, C.E., of 
Nottingham, explained the schemes. It was pro to 
take the water from a well in the alluvial deposit and 
pump it into a reservoir to hold 70,000 gallons. The 
quantity of water had been proved by extensive steam 
pumping and the analyses were satisfactory. It was 
proposed to deal with the sewage in chemical precipita- 
tion tanks followed by filtration. The inspector suggested 
that more land should be taken and the engineer arranged 
to revise thescheme accordingly. It is proposed to pump 
part of the sewage with compressed air ion the water 
works engine. There was no serious opposition to the 
schemes. 


Private Birt CoMMITTEES AND THE PARLIAMENTARY 
Bar.—The General Committee on Railway and Canal 
Bills have passed a resolution affirming the right of chair- 
men of private Bill committees to act on the resolution of 
1861 with reference to the cross-examination of witnesses, 
but there is reason to believe that very few of the 
chairmen will follow Mr. Hanbury’s lead. Mr. Duff is 
reported to hold opinions similar to those of the member 
for Preston ; but Sir H. Selwin-Ibbetson is understood to 
have expressed the prevailing view when he informed the 
counsel in his committee on Wednesday that he did not 
propose to depart from the usual — He explained 
that the vs adopted by the General Committee 
on Railway and Canal Bills was intended to make clear 
the powers and privileges of Parliament, but that he, for 
one, did not intend to act upon it. 





Royat Navat Exursition.—On behalf of the Queen, 
the Prince of Wales will open the Royal Naval Exhibi- 
tion on Saturday, May 2. His Royal Highness has 
approved of the following suggestion made by Sir George 
Chubb, chairman of the Finance Committee, ia connec- 
tion with the opening: A model 2 ft. in height of the 
new Eddystone Lighthouse has been prepared and will 
be placed on a glass pedestal on the platform, and when 
the moment arrives for declaring the Exhibition open, 
the Prince of Wales, on behalf of the Queen, will open a 
miniature door in the model lighthouse by means of a 
small gold attachment. By an electrical communication 
@ gun will be fired and the royal standard hoisted on the 
top of the full-sized model, 170 ft. high, of the old Eddy- 
stone Lighthouse in the grounds; the same action will 
also hoist a miniature flag and flash the electric light on 
the model of the new lighthouse on the platform, 
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NAVAL ENGINEERS. 

AN advertisement recently appeared, intimating 
that the Admiralty proposed to offer twenty-six 
commissions in the Navy, for competition amon 
privately trained engineers who have fulfilled 
certain conditions, the principal conditions being 
an apprenticeship of three years in a firm of 
good standing, and the completion of a course of 
study at an approved technical college. Last year 
ten of these commissions were offered ; and coup- 
ling the foregoing facts with the known scarcity of 
engineer officers, and with the inability of Keyham 
College to turn out any greater number per annum 
than their present rate, it would appear that the 
Admiralty contemplate obtaining a certain, and 
that a fairly large, proportion of their future engi- 
neers from the outside ranks of the profession. 

The engineering of our fleet is a matter of such 
paramount interest that a new departure of this 
kind deserves much consideration, both by the 
Admiralty and by those to whom the invitation to 
compete is offered, and we therefore propose to offer 
a few remarks on it. 

We have called this a new departure advisedly, 
although it may perhaps be objected that this is 
simply the return to the original source whence 
engineer officers were obtained, but to this state- 
ment we demur. The first engineers of the Navy, 
it is true, were obtained from private sources, but 
there was none or little pretence at requiring any 
definite qualification ; some were the foremen who 
had superintended the building of the engines, and 
then went to sea in charge of them, becoming chief 
engineers at once, or after a very short probation ; 
others were fitters, millwrights, &c., who took up 
the naval work as they would have any other job 
at the bench or lathe—good men many of these 
latter, and in time becoming excellent engineers, 
but workmen pure and simple, and by no stretch- 
ing of the term entitled to the name of professional 
men, although the former class were perhaps in 
many cases fairly called so. These engineers were 
quite capable of working the simple machinery of 
the time, and as it gradually grew more compli- 
cated, so their professional knowledge grew, keep- 
ing pace with it. 

But since those days engineering has made enor- 
mous strides, and although the fitter, &c., may still 
in some cases be spoken of as an engineer, yet the 
name is gradually becoming restricted in its applica- 
tion even in common use ; and although there is as 
yet no recognised diploma of the engineering profes- 
sion, still the man who is now termed an engineer 
is not a workman but a professional man. In any 
case, so far as the Navy is concerned, it is no 


472| longer the workman who is required, and hence we 
2| rightly term this a new departure. 


Now the position of a naval officer is in itself so 
honourable that there should be no lack of appli- 
cants for these commissions, that is, supposing that 
the terms on which they are offered are suitable to 
those to whom the offer is addressed. But when 
we inquire what was the result of the last competi- 


478 | tion, we find that instead of twenty, or fifteen, or 


even ten competitors for ten commissions, only five 
appear, and of these finally two only enter the 
Navy. There must be some reason for such a state 


5|of things, and unfortunately the reason requires 


very little seeking. 

Naturally the first question a candidate asks is as 
to the pay he will receive, and the kind of life he 
is likely to lead, and the natural persons of whom 
to inquire are the present engineer officers. Making 
this inquiry, no one who has read the various 
articles which have from time to time appeared in 





the daily and the professional press can doubt what 
sort of an answer the aspirant would receive. But, 
as we all know, there was never yet a class of public 
servants without a grievance, and thus our would-be 
competitor.is inclined to considerably discount what 
he hears, and to try and obtain information from 
some unbiassed source, and fortunately such a 
source exists in the official Navy list. 

Comparisons are odious, but the value of money 
being very variable, it is of little use looking 
simply at the number of shillings per day received, 
without considering under what conditions they 
will have to be spent; a naval officer has probably 
many sources of expense from which the landsman 
is free, and vice versd, and thus we can only get an 
idea of the value set on an engineer by comparison 
with some other class of officer. Obviously, bear- 
ing in mind what we have already written, the only 
officer with whom the comparison can be made is 
the doctor. Both enter as adults and both have 
been required to obtain a professional education, 
also in some cases both may be members of the 
same family, and we should think in common fair- 


&|ness both should receive practically equal pay and 


position. 

But apply the test and what do we find? Assistant 
engineer ; rank, sub-lieutenant ; pay, 6s. per day 
and 7s. 6d. after one year’s confirmed service, 

Surgeon ; rank, lieutenant; pay, lls. 6d. per 
day. The first after five years obtains 9s. per day, 
and after fourteen years obtains 12s. per day, and 
the same rank as the surgeon entered with. Thus 
the young engineer is told that the Admiralty 
appraise him as of equal value to half, or to be exact 
twelve twenty-thirds, of his brother professional 
man, and estimate that after fourteen years he may 
be of equal worth to a young surgeon just entered. 
But where will the surgeon who entered with him 
then be? The answer is, a staff surgeon on 11. 4s. per 
diem ; so that his value relative to the engineer has 
now increased to exactly double. 

And so the comparison goes on; the fleet engi- 
neer—which is the goal of the majority—can obtain 
1], 2s. per day, the fleet surgeon 1. 13s. ; the engi- 
neer, if he be exceptionally fortunate, can obtain 
the relative rank of captain and 1/. 15s. per day, 
while the doctor becomes a rear-ad miral on 21. 15s. 
These are the broad facts, without entering into 

etty details, which only confuse the issue, e.g., 
rd George Hamilton, in the House of Commons, 
states that a fleet engineer can obtain over 6001. per 
year, but on inquiry from those who know, it 
7 that to obtain this he must be in charge of 
the flagship in the Mediterranean, Channel, or 
China, his extra allowances then making up this 
sum ; but these allowances are obtained for such 
short periods that taking all the chief, staff, and 
fleet engineers together, they average about 1s, per 
day only, and, moreover, when the engineer is 
doing perhaps the hardest part of his work—viz., 
fitting out his ship—he obtains no allowances at all. 

Now looking at this comparison, how can the 
Admiralty expect to obtain in the open market 
the men they want? And since they apparently 
do expect it, what advice should be given to those 
who might be candidates? If the facts on their 
own face are not sufficient, then a statement of the 
means by which the medical officers obtained fair 
recognition may be of use. Some few years ago the 
medical officers, although even then much better 
paid than the engineers now are, did not consider 
themselves fairly treated ; they were backed up by 
the heads of their profession, and the Admiralty 
were made to understand that without proper terms 
were offered, no more medical officers would be 
forthcoming ; the result we have seen. In the case 
of the engineers, since they were trained by the 
Admiralty, this could not be done, except by the 
refusal of a sufficient number of candidates to com- 
pete for engineer studentships, which has, it may 
be mentioned, already taken place, the standard of 
qualification having been lowered, and even then 
the requisite number of qualified candidates not 
having been forthcoming. But now an appeal is 
made to the engineering profession to supply 
officers, as it was, and is, to the medical profession, 
and in view of what we have here shown, it seems 
that in justice to themselves and to their brethren in 
the Navy, engineers should demand as a sine qudé non 
equality of pay and position between the two pro- 
fessions. And this demand is not simply a selfish 
one for the benefit of the profession, but is also 
one which must be satisfied for the good of the 
Navy itself. We have seen it settled lately that an 
officer has practically no right to resign his commis- 
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sion, and thus, no matter what his attainments, can 
look for no rewards but those in the service. If 
then these latter are let remain, as they now are, 
utterly inadequate, no young engineer with any- 
thing in him will think of competing, and although 
in time the knowledge of these vacancies and the 
multiplication of technical colleges may even get 
them a sufticient number of competitors, these, 
they may depend upon it, will be almost entirely 
what we may term examination passers, a breed 
now unfortunately becoming too common, and not 
engineers at all. When the Admiralty take a 
youngster and train him at Keyham, they can 
insure that he shall know something of marine 
engineering, but when all the guarantee they have 
is that a man has been three years atsome works, and 
has passed certain examinations, and in addition is 
willing to take roughly half the pay which another 
man gets, then they can be sure of nothing at all. 





THE STRENGTH OF SHORT BOILERS. 

Two important papers on the strength of a 
marine boiler as affected by its shortness of length 
have recently been brought before the North-East 
Coast Institution of Engineers and Shipbuilders. 
The subject was first raised by Mr. J. C. Spence 
last year, who suggested that the strength of a 
boiler should be calculated by assuming it cut in 
two by a plane passing through the centre line 
from end to end of the boiler. Then if L be the 
length of the boiler, D the diameter, ¢, the thickness 
of the shell, and ¢, the thickness of the end plates, 
the total area resisting the separation of the boiler 
into halves is 2 L ¢,+2D¢t., whilst the plating of 
boilers is usually calculated as if the whole of the 
pressure was resisted by the area 2 L¢, only. Mr. 
Spence assumed that the end plate resisting surface 
was as effective in resisting pressure as the shell 
plating, and hence arrived at the conclusion that a 
considerable reduction could be made in the scant- 
lings of marine boilers which are short compared 
with their length. This assumption, however, is 
certainly inaccurate. It is easy to see from general 
principles that the ring tension will not be uniform 
from end to end of the shell. It is obvious that 
the plating must be thick enough to resist the 
maximum tensile stress, and the problem cannot 
be solved in the manner proposed by Mr. Spence. 

In the first of the two papers mentioned at the 
commencement of our article, Mr. Spence has re- 
turned to the subject, and has obtained a number 
of very remarkable experimental results, which, 
however, we shall not deal with at present, but will 
first consider the second paper, a theoretical one by 
Mr. J. T. Nicholson, because a complete explana- 
tion of Mr. Spence’s results is afforded by theory, 
when the latter is properly worked out, and leads, 
though unnoted by Mr. Nicholson, to the remark- 
able result that the ring stress is in certain cases 
actually increased by the action of the ends. Mr. 
Nicholson’s solution does not pretend to be an 
exact one, but his assumptions are probably near 
the truth, and lead to comparatively simple expres- 
sions for the stresses, whilst an exact solution, 
though possible, involves series of transcendental 
functions of a very complicated type. 

Suppose we take a strip 1 in. wide running from 
end to end of the boiler shell. Then if p be the 
pressure per square inch inside the shell, this strip 
would, were it not for the ring tensions, resist the 
load on it solely by bending. Under the actual 
conditions, however, we may assume that the load 
will be resisted partly by bending and partly by 
the ring tensions, and the problem before us is to 
discover how much of the load is taken up in each 
way. Mr. Nicholson finds that the deflection of 
this strip by bending is obtained by solving the 
differential equation 

x +b 2z=B, where B is a constant. 
dx‘ 

Now the solution of this equation involves four 
constants, two of these Mr. Nicholson obtains by 
the condition that the deflection will be symmetrical 
with regard to the centre line of the boiler shell, 
whilst to obtain the other two he assumes that the 
shell is connected to the ends by a perfectly flexible 
joint, and that the stretch of the shell at its ends 
is zero. 

Mr. Nicholson’s method is somewhat long, and 
we shall get the necessary equations more quickly 
if we apply the principle of work to the problem. 

Thus consider a strip 1 in. wide taken from end 
to end of the boiler shell. Then this strip is sub- 
ject to bending. Let y be the bending moment in 


a length of this strip dx inches long. Then the 
work done in deforming the strip by bending in 
this length is 


ad 
digg?” 


where E=elastic modulus and I moment of inertia 
of strip. The total work done from end to end of 
the strip by bending, if the boiler is 21 inches 
long, is 

+0 


y 
U\=3 J pI - a2 
—l 


our origin of co-ordinates being taken for sym- 
metry at the centre of the strip. 

Next consider a ring of the boiler shell 1 in. wide. 
Let T be the tension in this strip. Then if none of 
the tension was relieved by the bending resistance 
of the shell, we should have T=p 7, where p=pres- 








{ 2Y = 0, when 2 = + lor -1 (2) 
or y = 0, when x = +lor —1 .. oie 





The second or third condition to be taken accord- 
ing as one considers the shell to be connected to the 
ends by a rigid joint or by a perfectly flexible one. 
Equation (1) simply means that the ring tension 
vanishes at the boiler ends, which is obviously 
trueas the shell is prevented from stretching at 
that point. The above differential equation, with 
the addition of a term taking into account the 
shearing stresses, was first published, we believe, 
in the autumn of last year in connection with a 
discussion on the stability of curved masonry dams. 
As already stated it is practically the same as that 
arrived at by Mr. Nicholson in a different way, 
though he operates with the deflection instead of 
with the bending moment as we have done. 

Taking the equation 































































































sure in pounds per square inch, and +=radius of 
shell in inches. 

But if y be the bending moment at any point 
in a beam 1 in. wide, and q the load per square 
inch on the beam at the same point causing bend- 
ing, we have the well-known expression 
= ay 

da? 

Hence the tension T in the corresponding ring is 
diminished by qg 7 pounds, or 


ad 
“is (»- le 


Now the elastic work of deformation done by T in 
a strip 1 in. long and 1 in, wide is 
be: 
“EQ! 
where 2=area of section on which T acts. 
If the strip is only d x inches wide the work done is 
T2 
tra’ 
Hence the total work done by the ring tensions in 
a strip lin. wide going from end to end of the 


boiler is 
+0 
es @y)2, 
adze= ae -— i 
mi feats ia 
ag 


Adding to this the work done by bending, we get 
+ 


U 
4) 2 72 a2 y\2 
J= =e es ip ‘ 
U=Ui4U, maf eae ( =) da 
-l 
But (Castigliano. Théorie de I’équilibre des syst8mes 
élastique) in a statically undetermined structure 
the work done by the elastic forces is a minimum. 
Hence U is a minimum and the problem is reduced 
to one in the calculus of variations. Employing 
this calculus (Todhunter, Int. Cal., page 296) we 
at once find the relation 
Ese Ste 
TI a‘dx 
whilst the boundary conditions are 
dy 
d x 


q 


U,= 


+1 
EQ 
=" 


= p, whenx = +lor—l, i.e, at the ends of the 
boiler . . . (1) 





and either 














rr aa oR toe rong aes as 10) ae as 1: 
ns tj ted a ot od! of 
ite fi: 82 i} ai S ss 
: #2 foi! yey ME ie 
fom tO He —- 46 G 10M -—-- He -- 10-4 -- 9h = Sht--5H “ei gh 4 $9) ry Deer 
ee: 3 - ae 4 ¥; tH H 
“Ree a bao ae ete Rial a grate g? jo? 2° 
5650000 00000000 a00000q0 aK COAG: EOS | { 3 
eb Baaes +b i # wb igs bh ig OM ORS 
sent ; 3 aw} 7. t ext H , 18 
SS. ao: (Ri | SEE Set a 
> of nade | tae | SA a sa 
1 S%e, : ae. ‘tee; ft ‘ee 
; iss ee. * Se Bi 
B ee — 
2 4 
of Calculated Elastic Deflection Curve ea of = 0. 
Boiler «¥ I Q dz 
we have 
eB 
I = — nearl 
1D y; 
and 
G=t 


Hence the equation can be reduced to 
12y dt y _ 
“ae + ATE = 0. 


The solution of which is 


y=Ac*sinax+ Be**cosax+ Ccm**sinax 


+ De-4* cos az, 
where 
q — 131608 
rt 


Taking into account the boundary conditions we get 
v=Nsinhazsinax+ Mcoshazxcosa a, 








where 
+a2 —-anx 
sinhag =~ & 
2 
and 
+a2x -axz 
cosh a x = © = al 
and 
te (eine! ee eee) 
2a? (sinh al cosh al + cosalsin al) 
and 
iia OM ee te 
2 a*'sinh al coshal + sin alcosal 


if the shell is considered as making a rigid joint 
with the ends. If, however, with Mr. Nicholson 
we consider the joint flexible, 


cosh al cos al 


N= Jf. 
2a? sinh? a / sin? al + cosh? a1 cos? a lS 





and 





a a7 sinh alsin al \ 
2a? \sinh? a / sin? al + cosh? al cos? al 


From the above we deduce that the ring stress at 
any point is 


Pr {1—N cosh az cosa +Msinhaxsinaz}, 


and hence for all but very short boilers the stress 
becomes a maximum for tan ax=tanal. The 
greatest value of a less than al satisfying this 
relation being taken. 

In applying the above equations toa boiler of 15ft. 
in diameter, and of from 1 ft. to 15 ft. long, Mr. 
Nicholson seems to have made some most extraor- 
dinary errors. Thus let T, denote the calculated 
tension at the central ring of the boiler when the 
action of the ends is taken into account, and T, the 
calculated tension when their action is neglected as 





it usually is, then in the Table above we give values 
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= as calculated by Mr. Nicholson 
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and as calculated by us. 
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The thickness we have assumed for the shell 
plating is 1 in., what Mr. Nicholson took it at we 
do not know. But the remarkable point is that 
our figures show that within the elastic limit the 
ring stress is actually inareased in certain cases 
by the action of the ends, instead of being uniformly 
diminished as shown by Mr. Nicholson. How he 
got his results we do not know, as the very form of 
the equation he gives for ring tension at the central 
strip, viz., aiiiecs . 

. . ee = cosh @/Cos @ 
circumferential stress : {1 pet eee me 
must have shown him that in certain cases the ring 
stress is actually increased by the end action, since 
cos a 1 becomes negative when a / lies between 

2 an 

It is only right to remark that Mr. Nicholson’s 
value of a differs from ours by about 1} per cent., 
taking the same thickness and radius of shell ; but 
this, of course, is quite insufficient to account for 
such discrepancies as those pointed out above. 

Our result certainly appears paradoxical, but not 
more so than the well-known fact that casting a 
long thin feather on the upper and lower surfaces 
of a solid beam diminishes its elastic strength. 
Moreover, as we are now about to show, our 
results, as already mentioned, entirely explain 
the very remarkable facts observed by Mr. 
C. Spence on his experimental boilers. These 
boilers were three in number, each made out of a 
steel sheet ;%; in. thick, rolled to a circle 26 in. 
in diameter. The ends were flanged outwards as 
shown in Figs. 1, 2, and 3, and connected to such 
stout end plates that the joint between shell and 
ring plate may fairly be considered a rigid one when 
we come to calculate the stresses. The longitudinal 
seam was single-rivetted, the rivets being 4 in. in 
diameter and lj in. pitch. The first model was 
44 in. long, the second 26 in. long, and the third 
13 in. long. The models were all tested by hy- 
draulic pressure, the first standing a pressure of 
730 lb. per square inch, the second one of 680 lb. 
per square inch, and the third one of 800 lb. per 
square inch. The remarkable point about the ex- 
periments is, however, the peculiar hollow form 
taken by the shells of the larger models, as shown 
in Figs. 1 and 2. This peculiarity is at first sight 
inexplicable, but can be fully accounted for by the 
theory discussed in the first part of this article, viz., 
that the shell resists partly - bending and partly 
by ring tension. This theory, as we have shown, 
leads to certain equations, and applying these to the 
case of model No. 2, we get the curve shown in 
Fig. 4 for the elastic deflection of the shell of this 
model. The deflection is of course shown enormously 
exaggerated. It will be noted that the deflection 
at the central ring of the boiler is practically the 
same as if the ends had no action in the matter, 
but at a point 6.5 in. from the centre, or at one- 
fourth the length of the boiler from the ends, the 
action of the ends has already become noticeable, 
the deflection and hence the ring stress there being 
1.0001 times as great as at the centre. At 9 in. from 
the centre the stress is 1.0415 times as much as it 
would. be were it unaffected by action of the ends, 
but after this it rapidly diminishes, as shown by the 
figure, till it finally vanishes at the shell and end 
plate joint. It will be seen that we have here the 
identical hollow form observed by Mr. Spence. 

Such then is the nature of the action of the ends 
when the metal is strained only within its primitive 
elastic limit, which for steel is usually somewhere 
about 11 to 12 tons per square inch. The ultimate 
strength of the shell is, however, an entirely diffe- 
rent matter. The stress on the metal in model 
No. 2 under the maximum pressure on the ordi- 
nary theory was about 47,000 lb. per square inch, 
and in the joint taking its strength at its calcu- 
lated value of .55 that of the solid plate, the tension 
would be about 85,000 Ib. per square inch, Actual 
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experiment, however, showed that the joint had a 
strength of about 60 per cent. that of the plate, 
but even taking this value we ‘get a stress of 
78,000 lb., or 35 tons per square inch on the metal 
at rupture, whereas specimens of the steel tested 
in a machine broke under a stress of 28.3 tons. It 
is, therefore, obvious that beyond the elastic limit 
the ends must reduce the stress, whatever may be 
their action below this limit. Nevertheless, as 
appears from Mr. Spence’s experiments, the form of 
the shell before failing agrees very well with that 
of the elastic deflection curve. This was to be ex- 
pected, as the over-strained metal would be the first 
to reach the semi- plastic stage, and the bulge, 
shown to exist theoretically within the elastic limit, 
would, therefore, be naturally accentuated. When, 
however, the deformation of the shell reaches any 
considerable amount, the longitudinal stresses 
will become of importance, as part of the load 
will then be carried by a simple longitudinal 
tension, and it is perhaps to this that we should 
attribute the increased resistance of the boiler 
shell. As yet, however, the ultimate strength of 
such a structure as a short boiler is beyond the 
reach of analysis, as the stresses in compound struc- 
tures, when part of the metal has reached the semi- 
plastic stage, cannot be worked out without making 
some rather sweeping assumptions. On the other 
hand, it is a question as to how far it is wise to 
work boilers beyond their primitive elastic limit. It 
is, of course, well known that an ordinarysolid beam 
of circular section will, owing to its plasticity, if 
strained in one direction only, carry safely working 
loads straining it far beyond its primitive elastic 
limits. As the stress on a boiler shell is a steady 
one, its safe working limits are probably also high, as 
proved by Wohler’s and Bauschinger’s researches. 
But as allowance must be made for corrosion, and 
the metal undergoes considerable rough treatment in 
the shops, so that unless it is annealed after passing 
through the bending rolls, it may, as pointed out 
some time since by Sir Benjamin Baker, contain 


J. | initial stresses of as much as 7 to 12 tons per square 


inch, it would appear that Lloyd’s and the Board of 
Trade exercise a wise discretion in making no allow- 
ance in their rules for any additional ultimate 
strength that a boiler may gain from its shortness. 





THE NEW MERCURIAL PRESSURE 
GAUGE ON THE EIFFEL TOWER. 

THE new mercurial pressure gauge devised by M. 
Cailletet (Membre de l'Institut) and erected at the 
Eiffel Tower, is an instrument of much scientific 
interest, and we avail ourselves of the information 
gained during a recent visit in company with a large 
number of members of the Société Frangaise de Phy- 
sique, tolay particulars of the work before our readers. 

The only instruments by which high pressures in 
gases or liquids can be registered with accuracy are 
very long vertical pressure gauges. A gauge of 
this type, more than 300 ft. in height, was set up 
by M. Cailletet some years ago, first on the side of 
a hill, and afterwards in an artesian well. Several 
scientific men imitated this method of gauging high 
pressures, but the difficulty of handling and expe- 
rimenting upon an instrument under conditions so 
unfavourable, threw considerable doubt upon the 
accuracy of the results obtained. The Hiffel Tower 
afforded a unique opportunity for setting up a 
pressure gauge 984 ft. high, every part of which 
should be accessible and open to observation. 
Thanks to the liberality of M. Eiffel, the task of 
constructing and fixing an instrument on so gigantic 
a scale has actually been now accomplished. 

With a gauge of this height pressure up to 400 
atmospheres can be obtained, but it is manifestly 
impossible to use the customary glass tube. Re- 
course has, therefore, been had to a tube of soft 
steel of about 4 in. internal diameter, connected at 
the bottom of the tower with a reservoir containing 
mercury. By pumping water on to the reservoir, 
the mercury in the tube can be gradually raised to 
the top of the tower. 

A difficulty, however, arose from the slanting 
position of the columns supporting the tower, which 
prevented the tube being vertical. From the base 
of the tower to the first platform, a height of about 
197 ft., the tube was therefore placed against the in- 
clined plane of one of the rails of the lift, an iron 
staircase running beside it. Between the first and 
second platforms, which are separated by about the 
same interval, the apparatus was fixed to one of the 
helicoidal staircases. As this staircase is divided 
into several sections, not on the same vertical 
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plane, on account of the obliquity of the column, 
the tube is similarly divided, and bends as it passes 
from one staircase to the other, sufficient slope 
being allowed for the descent of the mercury when 
the pressureis reduced. From thesecond platform 
to the top the tube is arranged in the same way, 
following the two vertical staircases, and is thus 
easily accessible from top to bottom. 

The steel tube being opaque the level of the mer- 
cury cannot be directly read off ; cocks with conical 
screws, each communicating with vertical glass 
tubes, are arranged at equal distances, about every 
10 ft., parallel with and alongside the tube. Each 
glass tube has a scale, carefully marked off on 
polished wood, which has been selected because it 
is very slightly affected by changes of temperature. 
It is adjusted by a rubber band to the metal framing, 
and leather rings compressed by a screw keep the 
cock tight. When one of the cocks is opened the 
interior of the steel tube is placed in communica- 
tion with the corresponding glass tube. As the mer- 
cury rises in the steel tube, it — into and 
acquires the same level in the glass tube alongside. 

From the bottom of the tower to the first plat- 
form, the steel tube, as already mentioned, is in 
an inclined position, and the series of glass tubes 
placed vertically across it. These sections of glass 
tube are about 10 ft. long, each furnished with its 
scale and the cock communicating with the main 
steel tube; thus the pressure in any given glass 
tube is limited to its length of 10 ft. The scales 
are marked in metres and centimetres, so that the 
head may be read with the utmost accuracy. The 
tubes and scales are protected from the weather by 
wooden hinged casings, which can be opened at will. 

To obtain a given height or pressure at a given 
moment, the cock of the corresponding glass tube 
must be opened, and the hydraulic pump set to 
work. Whenthe mercury reaches the cock, it rises 
at the same time in both the steel and the glass 
tube. By working the hydraulic pump slowly, 
it can be brought exactly up to the required level, 
but if the mark be overshot, a certain quantity 
of water under pressure is allowed to escape 
near the pump at the bottom. This arrangement 
is carried out in the laboratory at the foot of the 
tower. The necessary communication between the 
two operators, one at the bottom and the other at 
any required height, is effected by means of a tele- 
phone which the ascending or descending operator 
carries with him, and through which he can speak 
with those in the laboratory below. If the mercury 
rises by mistake above the top of any one of the 
glass tubes it returns to the foot of the tower 
through an overflow pipe. 

As the graduated scales behind each glass tube 
are not always vertically superposed, their readings 
are harmonised py means of two connected reser- 
voirs of water joined by an india-rubber tube. 
The horizontal plane for the base of each scale 
corresponding to the upper level of the preceding 
scale can be ascertained from this artificial level. 

A laboratory has been erected in the west pillar 
of the tower, containing the hydraulic force pump, 
the mercury reservoir, the telephonic station, and 
other accessories. Among these is a metal gauge 
of large dimensions connected with the mercury 
under pressure. It is marked to scale to show 
first the pressure in atmospheres, and second the 
numbers corresponding to the different cocks up 
the tower. The operator is thus able to tell at once 
and beforehand into which glass tube the mercury 
ought to rise under a given pressure, and the right 
cock to get opened to show the level it has reached. 
To calculate the pressure according to the height 
to which the column of mercury is raised, the mean 
temperature of the column in each experiment must 
be found. Thisis done by measuring the variation 
in the electric resistance communicated by the 
column to the telephonic wire. 

The apparatus here described will be found of 
the greatest use for making experiments on pres- 
sures hitherto impossible, and its value from a 
scientific point of view can scarcely be overrated. 
The thanks of all scientific men are due to M. Eiffel, 
who generously undertook the whole expense of 
constructing and setting up the pressure gauge, and 
also to M. Cailletet, to whose skilful designs the 
success obtained is chiefly due. 





CONCRETE IN HARBOUR WORKS. 
Resumine* the consideration and comparison of 
the various methods of using Portland cement 





* See ENGINEERING, vol. xlvi., page 64. 
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concrete in harbour construction, reference may be 
made with advantage to the works at Colombo, 
Ceylon, as a recent instance of the employment of 
the horizontal crane or ‘‘ Titan,” independently of 
staging. The breakwater has a total length of 
4212 ft. and consists, as in the case of the Manora 
breakwater, of a superstructure of concrete blocks 
founded on a rubble mound. The bottom of the 
rubble mound has an average depth of 24 ft. below 
low water, and the breakwater terminates in a depth 
of 41 ft. Gin. below the same datum. The super- 
structure of blockwork averages about 26ft. inheight 
by 34 ft. wide, with vertical faces to sea and harbour; 
the blocks are laid sloping landward, so that the 
cross-joints of the breakwater, instead of being 
vertical, are inclined at an angle of 68 deg. with 
the beds, the latter being horizontal. The works 
were completed in nine years eight months, at a 
total cost of 705,2071. The highest spring tides 
rise 3 ft. 4in. and the lowest neaps about 5 in., 
with a mean range of about 2ft. The blocks in 
the breakwater vary in weight from 16} to 31 
tons each, and the top of the breakwater is 10 ft. 
above high-water spring tides. The composition 
of the blocks is given as follows : 


Portland cement 1 part by measure 
Sand ... one sp ee 2 * 
Stone ... a as ise 6 9 


That is in the proportion of 1 part of Portland 
cement to 8 parts of other material. 

The stone in the blocks is granite and consists of 
4 parts by measure, hand-broken, to pass through 
a 3} in. ring, and 2 parts, machine crushed, 14 in. 
screened, and this mixture, with the sand and 
cement, was considered to make a perfectly solid 
block. In the descriptions given of various har- 
bour works where Portland cement concrete has 
been used, it would be of advantage if the weight of 
cement per cubic yard of finished work were defi- 
nitely stated, this information affording a ready and 
simple means of comparing the relative quantities 
of cement, which different engineers considered 
necessary to produce sound work, that is, to pro- 
duce such cohesion between the constituents of the 
block as will enable it to withstand the strains and 
shocks to which it may be exposed. From the fore- 
going data, however, it is possible to approximate 
to this weight. It was found at Colombo that the 
2 measures of sand and 1 of cement, added to 
_ 6 measures of broken stone, ‘‘ exactly filled the 
interstices of the latter,” from which it follows that 
9 measures of the dry loose material were required 
to produce 6 measures of solid work, or in other 
words that one cubic yard of the finished block re- 
quired for its construction 40.5 cubic feet of the 
loose material, and consisted of 27 cubic feet of 
broken stone, 9 cubic feet of sand, and 4.5 cubic feet 
of cement. The average weight of loose cement is 
about 90 lb. per cubic foot, so that each cubic yard 
of the finished blockwork contained approximately 
say 400 lb. of cement; this exceeds the quantity 
used at Kurrachee by about 160 lb. per cubic yard, 
or 65 per cent. In neither case has the water 
required for mixing been taken into account, but 
it may be assumed that in combination with the 
cement it helped to fill the air spaces in the sand 
and cement. The physical structure of concrete 
blocks leads to a subject of much interest, the con- 
sideration of which we must at present defer, 
merely drawing attention to the misleading 
character of some of the weights and specific 
gravities of loose materisls given in most of the 
text-books. For example, the specific gravity and 
weight ~~ cubic foot of quartz sand are given as 
2.75 and 171 lb. respectively, and of Thames sand 
as 1.64 and 1021b. In the first-mentioned case 
the specific gravity and weight per cubic foot are 
both those of the solid stone, and in the latter those 
of the loose material. 

The total quantity of blockwork placed in the 
Colombo Pier was 124,984 cubic yards, and the 
time occupied in its construct.on was about eight 
years. The cost of the above quantity of block- 
work was 247,3131. The horizontal crane used for 
setting the blocks was arranged to carry a load of 
40 tons on an overhang of 28 ft., and cost, set up 
in Colombo, 5562]. The cost of the remaining 
items of the plant used in connection with the 
blockwork, such as locomotives, cranes, wagons, 
railway on breakwater, driving gear, &c., are not 
given by Mr. Kyle, from whose paper read before 
the Institution of Civil Engineers most of the infor- 
mation stated above has been obtained, but for the 
purpose of comparison it may be safely assumed 








not to have been less than that of the plant used for 
the same purpose at the Manora breakwater. We 
therefore assume the total cost of the plant for 
manipulating the blocks at Colombo to be about 
13,000/., adding to this interest at the rate of 5 per 
cent. for ten years and deducting the selling value 
of the plant at the end of that term, which, as in 
other systems, we have alluded to, is taken at one- 
quarter of the first cost and dividing the result by 
the total number of cubic yards we obtain 2s. 7d. 
as the cost of the plant per cubic yard; summarising 
these results for thepurpose of comparison, the cost 
of the blockwork will be approximately as follows : 
Quantity of blockwork deposited 
in place per year... os ... 15,600 cubic yards 
Approximate® cost of plant re- 
_ for the manipulation of 
e block: 


t “pe ae ie fe say 13,000/. 
Total cost of blocks in position 

per yard ... ies ae ene 1l. 19s. 6d. 
Proportion of cost of plant at the 

end of ten years’ work per yard say 2s. 6d. 


Total cost at the end of ten years’ 
work aoe oe ess ... 42s. per cubic yard 
The cost of the blockwork is somewhat greater 
than in other works of a similar character, and this 
may be partly accounted for by the extra quantity 
of Portland cement which was used in its con- 
struction. The tests applied to the cement and con- 
crete were of the usual character; the average 
transverse strength of the latter, after three months’ 
exposure to air and moisture, averaged 41 lb. per 
square inch of section, the proportions being the 
same as used in the blocks, viz., 1 cement, 2 
sand, and 6 broken stone; the average weight 
required to crush a 3in. cube of the same con- 
crete, was equivalent to 4200 lb. per square inch of 
area, the age of both sets of samples being the 
same, namely, threemonths. The confidence which 
has hitherto been placed in the efficiency and 
sufficiency of the mechanical tests usually applied 
to Portland cement must be regarded as rather too 
implicit. 
aking into consideration the large and increasing 
use of the material and the vital part it has to play 
when used, coupled with the fact that not unfre- 
quent instances have occurred of the failure, in 
after years, of cement which had fulfilled all the 
usual requirements, we are forced to the conclusion 
that some additional test has become necessary. 








NOTES. 
THe Testinc oF PHotoGRAPHIC LENSES. 

Tue Kew Observatory are about to undertake the 
testing of photographic lenses, as they have long 
done that of telescopes, sextants, and surveying 
instruments, as well as watches and thermometers. 
Lenses up to 4 in. in diameter will be examined, and 
certificates awarded according to the performances of 
the glass. They will be tested in sets, the trials 
beginning about the 1st and 15th of each month. 
A lens may be entered either for a class A certifi- 
cate or aclass Bone. In the first case, the fee for 
which is 10s. 6d., the test will comprise the deter- 
mination of the length of equivalent focus ; size of 
effective aperture with every stop in terms of focal 
length ; angle of field of view and size of plate 
effectively illuminated ; number of external reflect- 
ing surfaces ; coincidence of visual and chemical 
foci ; presence of flare spot ; workmanship of sur- 
faces, structure and degree of transparency of 
glass ; centering in mount ; defining power ; rela- 
tive quality of illumination in different parts of 
field and amount of astigmatism or optical distortion. 
For a class B certificate, at a fee of 2s. 6d., the test 
will consist simply of the determination of the 
length of equivalent focus ; size of effective aper- 
ture with largest stop ; angle of field of view ; size 
of plate effectively illuminated ; and coincidence of 
visual and chemical foci. Further particulars of 
the arrangments can be obtained from the super- 
intendent, Kew Observatory, Old Deer Park Rich- 
mond. The fees charged are certainly very 
moderate for the work undertaken, and from the 
character already earned by the officials of the 
Kew Observatory, there can be no doubt that this 
work will be thoroughly performed. 


ENGINEERING AT CAMBRIDGE UNIVERSITY. 

An attempt is to be made to establish an engi- 
neering laboratory at Cambridge University on the 
model of those at the Central Institution, Kensing- 
ton, and at University College, Liverpool. The 
syndicate appointed to consider the question report 
that ‘‘the study of mechanics gains much in utility, 
and loses nothing in educational value, by being 





approached from the standpoint of the engineer.” 

his is an important admission, as the unfortunate 
engineer has had to stand any quantity of abuse 
from physicists, such as Professor Lodge, because 
he does approach these matters from his own stand- 
point, and works with quantities he understands, 
and measures daily, such as weights rather than 
masses, and pounds per square inch instead of 
dynes per square centimetre. Professor Greenhill, 
who is an old Whitworth scholar, has, it is true, 
supported the engineers, but many physicists seem 
to consider him as more or less of a traitor who pro- 
fanes their mysteries, in making them intelligible 
to the practically trained man. Apart from this, 
however, every one will agree with the dictum of 
the syndicate quoted above. The abstract ideas of 
the mathematician become concrete entities in the 
practice of the engineer, and both pure and applied 
physics should benefit from the establishment on a 
proper scale of an engineering laboratory at Cam- 
bridge. The principal difficulty is one of money. 
A sum of 20,000/. is required, and Cambridge, not 
being a large business town like Liverpool, there is 
no one there able to imitate the generosity of Sir 
A. B. Walker at the latter city. Still, amongst the 
alumni of the University there are so many wealthy 
men who should be proud to come to the assistance 
of their Alma Mater. The University have out of 
their present funds provided a suitable site, and 
have provided annual grants towards the pay- 
ment of demonstrators and the current expenses of 
the department. More, however, they are unable 
to do, without outside assistance, which, it is to be 
hoped, will be promptly forthcoming. 


THE 1892 CotontaL EXHIBITION AT Parts. 

M. Henniqué, the director of the Colonial Section 
which formed such a pronounced feature of the 
Exposition of 1889, has followed up his suggestion 
for a Colonial Exhibition with characteristic energy, 
and there is now every prospect of success. The 
scheme, too, has immensely widened, and the 
society formed for its furtherance includes several 
members of the Institute, many scientific men 
and a notabilities all working in earnest. 
The Exhibition will be opened on May 1, 1892. Itis 
to be held, of course, on the Champ de Mars, and the 
— sections will be located in the Machinery 

all, one of the glories of the 1889 Exhibition, and 
at present used for populargatheringsona large scale. 
Villages and encampments will be erected by natives 
of colonies who will inhabit them, and in this way 
illustrate aboriginal life. The primary idea is to 
gather a thoroughly representative collection of 
the produce of the colonies of all nations, while the 
scientific and mechanical departments will indicate 
the methods adopted and possibility of adoption for 
development. It is not necessary to say that the 
popular attractions will be largely in evidence ; 
Parisian management implies that. M. Lockroy, 
who had much to do with the 1889 Exposition, being 
at the time Minister of Public Instruction, is taking 
an active interest in the project. He has been 
elected President of the General Colonial Society, 
which is providing the necessary funds to the 
extent of 280,000/. As soon as the Municipal 
Council grant the use of the Champ de Mars, the 
Society will communicate with various nations, 
inviting co-operation. Special requests are to be 
made to Great Britain. Agents are at the same 
time to be sent to Africa, Asia, and America to 
arrange for groups of aboriginal tribes being sent to 
the Exhibition. These will be changed from time 
to time, the exigencies of the ever-varying climate 
being the chief consideration in making the arrange- 
ments, so that denizens of the Tropic as well as 
Arctic regions may be presented for the amusement 
of the patrons of the Exhibition as well as for the 
study of ethnologists. 


PARLIAMENTARY Private Birt Procepure. 

The appointment of a Committee of the House of 
Commons, with Mr. E. Stanhope as chairman, to 
consider the Government Bill regarding procedure 
in Parliament in connection with private Bills for 
authority to construct public works in Scotland, 
gives promise of the amendment at an early date of 
many anomalies at present in force. It is an ac- 
knowledgment of the necessity of amendment, and 
an acceptance of the principle on which the remedy 
is founded. A private Bill when introduced to 
either House is remitted to a small committee. 
They hear evidence and throw out the Bill, or 
send it back amended, sometimes crippled, to the 
House for third reading. The poole Bill there- 
after comes before the second House, which may 
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RECONSTRUCTION OF THE VERRUGAS VIADUCT, PERU. 
(For Description, see Page 460.) 














Fic. 6. JUNCTION OF CANTILEVERS IN CENTRE OF VIADUCT. 














Fic. 3, View sHowIne METHOD OF BUILDING OUT CANTILEVERS. 





be the Commons or Lords as convenience suggests, 
in its approved form, and practically the same evi- 
dence is again led. Usually a superabundance of 
witnesses attend, but a few only are examined. 
The cost in railway fares and hotel bills is great, 
and double fees of counsel have to be paid. There 
is no need for consideration by two committees. 
The advantages of appeal in law are beyond ques- 
tion ; but in this case if the principle of appeal 
holds it is one-sided in practice. A Bill passed by 
the Committee of the House in which it is first 
introduced may be thrown out by the Committee 
of the other branch of the legislature ; but if a 
project or part of a project is vetoed by the Com- 
mittee of the first House, the part of the scheme 
rejected must be dropped. While the second Com- 
mittee have thus no power to revise the nullifying 
decision of the first Committee, they may reject a 
measure approved by the former tribunal. The 
present system therefore does not afford the bene- 
fits of a Court of Appeal, and duplication of tri- 
bunals to whittle in succession at schemes is not 
advantageous to clients nor to the public. It is 
different with public measures, where the circum- 
stances are almost universally known. In private 
Bill procedure the members of the tribunal are 
supposed to enter upon the case with absolute 
ignorance of all circumstances, and, therefore, with 
unbiassed minds. Besides a public Bill passed by 
one House can only be altered by the other House 
as a result of mutual arrangement. The Govern- 
ment measure now under consideration is to sub- 
stitute one tribunal for the present two com- 
mittees. The constitution of this tribunal is left 
in the hands of Mr. E. Stanhope’s Committee, 
the appointment of which we have indicated. This 
tribunal when considering a Bill, will, if desirable, 
visit the district concerned, so that witnesses will 
not require to come to London—an arrangement 
which will also enable the members of the tribunal 
to inspect the site of the works and thereby ascertain 
directly the requirements. As at present a Bill 
will require to be read three times in each House ; 
but the Committee stage in the House will be 
nominal. If, as is proposed, the tribunal is a small 
one, and has on its constitution one or two judges, 
there will be the greater likelihood of decisions in 
accordance with evidence, since the trained judicial 
mind is more able to accurately weigh conflicting 
and contradictory evidence than the ordinary lay 
mind, however saturated it be with common sense. 
The scheme will simplify private Bill procedure, 
facilitate engineering projects, and thereby tend to 
the development of the country. 


SUBMARINE TELEGRAPH ENTERPRISE. 


The Kastern Telegraph Company (Limited) has 
succeeded in securing the renewal of an agreement 
for a direct line through France, and the landing 
and working of submarine cables at the company’s 
station at Marseilles. An agreement has also been 
renewed between the company and the British 
Postmaster-General for a special wire by land and 
cable connecting the direct French line with 
London. A convention has been further entered 
into between the Eastern Telegraph Company and 
the Italian Government for a prolongation for 
twenty years of existing concessions for the working 
and maintenance of submarine telegraph cables be- 
tween Italy, Malta, Corfu, and Egypt. The Eastern 
Telegraph Company has further concluded an agree- 
ment with the Turkish Government for laying a 
short section of cable between the Island of Perim 
and Sheikh Seyd. This will bring to the Eastern 
Telegraph Company’s system traflic from Hodeida, 
Mocha, and other points on the coast of Arabia, 
now being connected by the Turkish Government 
with a system of land lines to Jeddah. Frequent 
interruptions to the Red Sea cable connecting 
Suakim with Suez and the Island of Perim have 
rendered it necessary to lay an additional cable in 
the Red Sea from Suez to Aden; this cable is 
expected to be completed and in working order 
before the close of this year. The cost of the 
additional cable will be provided for mainly from 
the large reserve fund formed by the company. 
The amount expended by the Eastern Telegraph 
Company in the repair and renewal of cables in the 
six months ending March 31, 1890, was 47,5201. 
This total was made up as follows: Expenses of 
the company’s steamer John Pender, 27611. ; 
expenses of the company’s steamer Chiltern, 
98021. ; expenses of the company’s steamer Electra, 
61591. ; expenses of the company’s steamer Mirror, 
64601. ; expenses of the company’s steamer Amber, 
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88751. ; insurance of cable on board ships, 11231. ; 
and value of 147 knots of cable used, and sundry 
expenses at stations, 12,340). The John Pender 
made a voyage to Capetown during the half-year, 
conveying certain cable and stores for the Eastern 
and South African Telegraph Company. The 
Chiltern was engaged in repairing the Suez and 
Suakim cable, the Perim and Suakim cable, the 
Aden and Bombay No. 1 cable, the Suez and Aden 
No. 2 cable, and the Suakim and Jeddah cable. 
The Electra was engaged in repairing the Gibraltar 
and Lisbon cable, the Gibraltar and Malta No. 1 
cable, the Porthcurnow and Vigo cable, the Lisbon 
and Porthcarnow cable, the Vigo and Cawinba 
cable, and the Vigo and Lisbon cable. The Mirror 
made a voyage from London to Egypt for the pur- 
pose of conveying cable to the company’s steamer 
Amber. She was afterwards engaged in repairing 
the Lisbon and Vigo cable. The Amber was 
engaged in repairing the Pozzalo and Malta cable, 
the Kartal and Chanak cable, the Zante and Patras 
cable, the Suez and Suakim cable, and the Alex- 
andria and Port Said cable; she was also occupied 
in picking up the old cable across the Straits of 
Messina. During the first half of this year the 
Anglo-American Telegraph Company’s steamer 
Minia was engaged in repairing the Northern 
Placentia cable near Placentia, and the St. Pierre 
and Duxbury cable, 270 miles from St. Pierre. 
The expenses of the Minia (including the value of 
cable used), during the half-year, were 11,1391. 
An agreement between the Société du Cable Trans- 
atlantique Francais (amalgamated with the Anglo- 
American Telegraph Company in 1873) with the 
Submarine Telegraph Company for maintaining and 
working a cable used by the Anglo-American 
Telegraph Company, from Brest to Salcombe, ex- 
pired in March, 1889. The French and English 
governments purchased the Submarine Telegraph 
Company's property, except the cable in question, 
and after lengthened negotiation the Anglo-Ameri 
can Company has purchased the Brest and Salcombe 
cable from the liquidators of the Submarine Tele- 
graph Company for 2000I. 








THE LATE MR. BENJAMIN WALKER. 
Ir is with great regret that we announce the death 
of Mr. Benjamin Walker, of Leeds, the senior partner 
in the firm of Tannett, Walker, and Co., one of the 
largest and most successful of the big engineering 
works of this country. There are few engineers who 
will be more missed, not only in Leeds, but in London. 
Mr. Walker was a constant attendant at the meetings 
of the Institution of Mechanical Engineers and the 
Iron and Steel Institute, where he frequently 
spoke in the discussions; his —— expres- 
sions of opinion and straightforward bluntness of 
speech being characteristic of the Yorkshire- 
man and the engineer of the good old type, 
who owed his knowledge of his trade to native abilit 
and hard practical experience rather than the bookish 
theorem. The same features which distinguished Mr. 
Walker’s manner of speaking in discussion also pre- 
dominated in his method of doing business. He 
would set to work to hammer out the design of a new 
— of machinery by the aid of common sense and 
nowledge of materials—the harvest of long experience 
—and his customers might be sure that it was his 
desire, as well as theirs, that the work when finished 
should be a good job. It was this element in his 
character that had, perhaps, more than anything else, 
to do with the building up of the large and successful 
business at the Goodman-street Works. 

Mr. Walker’s character was stamped in his appear- 
ance. So hale was he in face and frame that most 
who knew him will be surprised to learn that he had 
passed the three score years and ten. Such, however, 
was the case, for he was in his seventy-first year when 
he died on Tuesday last. About three weeks ago he 
caught a cold, which, though not considered serious at 
first, soon turned to bronchitis and inflammation of 
the lungs. 

Mr. Walker commenced his career in Leeds at the 
works of Newton and Taylor, and became foreman in 
that establishment at the age of twenty. From thence 
he went to the locomotive works of Kitson, Thompson, 
and Hewetson. His next change was to Belfast, 
where he was engaged in starting the engineering 
works of Combe a unfield, now owned by Messrs. 
Combe, Barbour, and Combe, who make so much 
excellent machinery in connection with linen manufac- 
ture. From Ireland he again returned to Leeds, and he 
became manager of Messrs. Kitson’s Airedale Foundry. 
It was iin 1862 that he finally settled down to the chief 
business of his life, and in the 29 years that have elapsed 
since, in partnership with Messrs. Tannett, he started 
the Goodman-street works, that extensive business has 
been built up. The main object of the firm was to 








manufacture heavy machinery, chiefly such as is used 
in the production of Bessemer steel, then fairly 
launched as an important industry. Howsuccessfully 
this object was carried out our own columns afford 
good witness, for we seldom have to describe an impor- 
tant steel works without the name of Tannett, Walker, 
and Co. taking a prominent place in an enumeration 
of the mechanical appliances. Although Mr. Walker's 
firm were from the first, large makers of steam hammers, 
he was one of the earliest of those who recognised the 
advantages of the hydraulic forging press, and it is re- 
corded that in 1863 he made proposals to a large firm 
of steelmakers in Sheffield to make a forging press to 
take the place of a steam hammer in working large 
masses of steel. It may of interest to state that it was 
in 1863 that Mr. J. Haswell, the locomotive superin- 
tendent of the Austrian State Railways, designed a 
hydraulic forging press, which was made by the Kirk- 
stall Forge Company, and is now at work at Cammell’s, 
in Sheffield. rior to this, however, Mr. Walker 
had turned his attention to the design of the steam 
hammer and patented several improvements, through 
which he received a considerable sum in royalties. A 
wrought-iron wheel for traction engines and a locomo- 
tive frame slotting machine were also subjects of 
patents which he took out. 

The Goodman-street Works have grown to such a 
capacity that they now employ upwards of a thousand 
men. Amongst other notable contracts undertaken 
by the firm may be mentioned the crane at Chatham 
Dockyard, which will lift 320 tons, the forging presses 
at Cammell’s and at Brown’s ; the fifty-three hydraulic 
cranes for the Tilbury Docks, and the hydraulic machi- 
nery at Cardiff Docks. At one time the firm had no 
less than eighty movable hydraulic cranes in hand 
simultaneously. The new machinery which Bolckow, 
Vaughan, and Co. erected for the manufacture of basic 
steel was also contracted for by Mr. Walker’s firm, as 
was the new machinery laid down by the Dowlais Com- 
pany in the extensive reconstruction of their works. 
Abroad the firm has been no less successful in securing 
orders. The first large Bessemer plant erected in 
America, that of the Freedom Iron Works, was supplied 
by Tannett, Walker, and Co. Forging presses and 
other machinery for military engineering purposes 
have been supplied to most of the Coahiantas 
powers, and amongst the large military constructors 
who have been customers to the firm may be men- 
tioned Krupp, the Creusot Works, the Terni Works 
in Italy, and the Witkowitz Works in Austria. The 
freight handling machinery in the shape of hydraulic 
cranes, capstans, lifts, &c., which has been made at 
the Goodman-street Works is to be found in dockyards 
and on railways all over the world. 

On December 2, 1873, Mr. Walker was elected a 
member of the Institution of Civil Engineers. In 1867 
he became a member of the Institution of Mechanical 
Engineers, being elected to the Council in 1885, and 
remaining a member of the latter body until his 
death. - He was also elected in 1869 a member of the 
Tron and Steel Institute, of which he was also a Member 
of Council. Since 1881 the firm of Tannett, Walker, 
and Co., has consisted of the late Mr. B. Walker and 
his two sons, Mr. Arthur Walker and Mr. Fred. W. 
Walker, who now remain sole partners of the firm. 





TUBULAR FRAMED RAILWAY WAGONS. 
To THE Epitor oF ENGINEERING. 

Srr,—As far as I am'aware certain statements made 
by Mr. Jefferds in his paper on ‘‘ Tube Frame Cars” 
before the Institution of Mechanical Engineers were 
not contradicted in the discussion. They appeared in 
your pages of November 28. 

The diamond “‘bogie’ truck mentioned is of the worst 
type used in America; it is cheap and light, and as it 
rapidly gets out of square is the cause of much destruction 
of wheels and injury to track. Efforts are everywhere 
being made to get something better, notably on the 
Boston and Albany, where the springs are put directly 
over the axle-boxes, and the ‘‘square” frame is used and 
carefully kept true by diagonal braces. It isa simpleaffair 
in England to construct a truck with even larger wheels 
which will have double the life and cost very little more. 

He further states that 33 in. cast-iron chilled wheels run 
200,000 miles; if thisis divided by 5, 7.e., = 40,000 miles, 
it is correct ; a very large number never reach that figure, 
but a very few go beyond it. It would be an easy task 
to find wrought-iron steel-tyred wheels which have run 
over 50,000 miles, and yet need no turning, and many 
= which will run over 300,000 miles, in spite of Mr. 

efferds’ experience on Belgian railways. 

Wellington a the scrap value of cast-iron wheels at 
35 per cent. of original cost, and this figure is no doubt 
nearer the mark, and has an important influence in the 
question. Charcoal Big iron is not so frequently employed 
as Mr. Jefferds would have us believe. 

I do not think many railroad men in the United 
States would put 7 in. by 4 in. journals under_a 60,000 lb. 
car, and it has been decided to employ 8 in. by 4} in. for 
this ey and for bearing tenders (see Mr. Vogt’s 
report of broken axles on Pennsylvanian Railroad in 
Railroad Gazette). 

Wellington gives 250 lb. per square inch as the proper 
pressure on journals where the very defective axle-boxes, 
common in the United States, are in use, and my own 
experience proves this to be ample. 








The low resistance to traction on American lines is not 
due to the ie system so much as to the beautiful sur- 
face of the chilled iron treads,* and this goes far to cover 
the multitude of sins which har certainly do possess, in 
spite of their many and great advantages when used near 
point of manufacture. 

The ‘‘ bogie ” system is undoubtedly the best and only 
one for large countries with a high percentage of poor 
crooked lines, but over first-class English lines I do not 
believe it can be run as cheaply as the ordinary four- 
wheel — stock—as on straight track the ‘‘ bogie” is 
a source of extra expense-—besides being a useless com- 
plication. 

I have long wondered why some expert has not long 
ago proved that even if we double the paying load of a 
train we cannot reduce the rates more ~ Se one-sixth, 
instead of one-half, as many like us to believe. 

The rates of America fell during the time that the 
average car never got over 7 or 8 tons into it, and the 
effect of decreasing dead weight is far less than is 
imagined, especially when repairs are increased by 
inferior design. 

I have not only visited America to sift this subject of 
American rolling steck, but have a quantity of it running 
daily in competition with the best European designs. 

To those who really desire to know the truth about 
United States practice, I recommend the close perusal of 
Wellington’s ‘“‘Kconomic Theory of Railway Location,” 
and more especially the columns of the Railroad Gazette. 

The Americans are anxious to clear away any imputa- 
tion of “ brag” which in former years was not unmerited, 
and I regard Mr. Jefferds’ utterances as likely to unjustly 
raise a feeling of irritationamongss Englishmen whoare not 
able to ascertain the facts, but still know the figures to be 
unreliable, Trusting you will oblige me by inserting this 
letter, I an, Sir, yours faithfully, 

C. W. Kinper, M.I.C.E., Am. Soc. C.E. 
Engineer-in-Chief China Railways. 
Tientsin, China, February 3, 1891. 





ATLANTIC RECORDS. 
To THE EpiToR OF ENGINEERING. 

Srr,—In your No. 1319, page 421, you mention in the 
article ‘‘ The Atlantic Records” amongst other early 
steamers, the President, which left Liverpool for America 
in 1838, but, to my knowledge, never arrived there. She 
was supposed to have foundered in the Atlantic. If you 
know better, any enlightenment about this vessel may be 
of interest to your readers, 

Yours very tate, 


Bonn, April 11, 1891. rn. A. GURLT. 

[The authorities consulted gave no further information 
than that the vessel left Liverpool in 1838, and was never 
afterwards heard of.—Enp. _— 





To THE EpiTor OF ENGINEERING. 

Str,—As a subscriber to ENGINEERING since 1867, per- 
haps I may be permitted to correct an inaccuracy in your 
last issue. In *‘ Atlantic Records,” page 421, it is stated 
that the Royal William afterwards became one of the 
early P. and O. steamers and was renamed Oriental. 
Now I recollect this vessel very well, as she ran for several 
years between Dublin and London, calling at Plymouth 
and other places. One summer, 1842, I happened to have 
some relatives going up Channel and I went on board of 
her to see them. She was certainly then going by her 
original name, and so she was the last time I sighted her, 
which was in 1868 at the North Wall, Dublin. The writer 
of the ‘‘ Records” has, I think, confounded her with the 
Te Tar, which vessel did become one of the early P. 
and O. boats. As to the Oriental I saw her once at Cowes 
in 1844. She was a much larger vessel. Length 220 ft. 
by 33 ft. 5in. by 28 ft. 5in., 1476 tons, 420 nominal 
horse-power, engined of Fawcett, built 1840, The 
dimensions of the Royal William and Royal Tar were 
pretty — the same. Again, the writer says that the 
first Cunarders could accommodate 715 cabin passengers, 
or more than the Umbria and Etruria can conveniently 
stow, but this, I suppose, is a clerical error. 

Yours faithfully, 
Plymouth, April 12, 1891. GrorcE HICHENS. 
715 ought to have been 115. Regarding the Royal 
illiam, statements are to be found in several historical 
narratives indicating that she became a P. and O. steamer. 
An application to the P. and O. Company elicits the 
statement that although they have not very accurate 
information on record about the early history of shi 
uired before the incorporation of the company, the 
Oriental, so far as they are aware, had never been called 
by any other name. As she was 1787 tons they do not 
think that she could be identical with the King William. 
Her builder and engineer were the same as those of the 
King William. The King William could not have been 
the Royal Tar, as the latter was a much smaller vessel 
(308 tons), and appears on the P. and O. list as built in 
1832.—Eb. E.] 





WATER GAS. 
To THE Eprtor or ENGINEERING. 

; ween our issue of the 10th inst. there is a letter 
signed by Mr. L. Cooper, a director of the Von Langer 
Engineering and Water Gas Company, Limited, written 
in the absence of Mr. von Langer from this country. I 
shall be quite willing to await Mr. von Langer’s return 
for a reply to my letter, published in your issue of the 
27th ult., but in the mean time I may pcint out that Mr. 





* From close observation I feel sure that the chilled 
surface forms the very best tread, but it is rare to get 
wheels which do not fail in other parts before it becomes 
fairly worn. 
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von Langer in hisletter of February 27 states, “‘ I am 
introducing into this country the new Sietzka furnace, in 
one of which on the 7th inst. fifteen rerg 4 of 10 cwt. 
each were made in 12 hours,” &c., so that I have only to 
repeat what I have already written to you, viz., ‘‘ that 
Mr. von Langer’s returns are based on the experience of 
a single shift.” Although we are now informed that the 
Sietzka furnace has been used for nine months in puddling 
iron we have no data as to consumption of fuel, and it 
was in the matter of the consumption of fuel that Mr. von 
Langer was comparing the Sietzka with the new form 
of Siemens furnace, therefore the statement contained in 
my letter to you of March 11 remains in full force. — 

I am obliged for the information contained in the 
second paragraph of Mr. Cooper’s letter, but it is not 
clear to me whether the expression ‘‘ the same works” 
refers to the works where the Sietzka furnace has been in 
use for nine months, or to the works at which Mr. von 
Langer’s returns based on the experience of a single shift 
were made; the former works I suppose are abroad and 
the latter in this country. i 

With reference to the last. paragraph of his letter, Mr. 
Cooper will excuse my correcting him; I did not write 
that I anticipated ‘‘ making puddled bars (from any kind 
of iron) with a consumption of only2cwt. of coal per ton,” 
but what I wrote was, ‘‘ when the new form of Siemens 
furnace is applied to the puddling, either of white or of 
refined iron, it is expected, from the results obtained in 
working with grey iron that the consumption of fuel will 
be only 2cwt. per ton of iron puddled, as compared to 
7.3 ewt. for the Rietzka furnace and 8 cwt. for the common 
grate furnaces, all puddling the same kind of iron.” 

I am, Sir, your obedient servant, 
JOHN Heap. 
10, Queen Anne’s Gate, Westminster, 8. W., 
April 13, 1891. 





PHOSPHATE OF LIME DEPOSITS. 
To THE EDITOR OF ENGINEERING. 

Srr,—I venture to trespass on your space to inquire 
what process is recommended for the separation of sul- 
phuret of iron from phosphate of lime. A large deposit 
of the latter has lately been discovered, but analysis shows 
that there is enough sulphuret of iron present to destroy 
its value. Thanking your in anticipation, 

I am, yours faithfully, 
Jas. I, PICKERING. 

18, Warwick-street, Regent-street, W., 

March 17, 1891. 





OFFICIAL v. OTHER PATENTEES’ RIGHTS 
(NOT NAUTICAL). 
To THE EpiTor or ENGINEERING. 

Srr,—You are doubtless right (February 20, page 222) 
in supposing there can be no satisfactory solution of the 
difficulties, as long at the following anomalies exist, viz. : 
1. As long as people can be got to believe that officials, 
resigned officials, and private persons are each on exactly 
the same footing as regards advantages, just so long will 
it be possible for each severally or jointly to conceal from 
home or foreign Governments, as well as from tradin 
syndicates or private manufacturing firms, such origina 
inventions as experience has demonstrated are liable to 
either confiscation, mismanagement, modification, or 
open attacks of prejudice, caused by slovenly legislation 
and administration or the admitted absence of a compe- 
tent and disinterested legal tribunal with jury of experts 
fit to value or purchase valuable national corner stones, 
however often rejected by builders, &c. 2. When officials 
declare themselves to be the only possible arbitrators or 
judge and jury in international matters of original re- 
search open to general competition, it is clear their first 
step must be to show they themselves can have no per- 
sonal interest or end to serve as regards the ultimate 
results, &c., just as honest organic chemists profess to be 
who are unconnected with educational establishments 
which bear such mottoes as ‘‘ Periunt et imputantus 
Hore.” F 

Should your correspondents desire an example in 
point they may find one in the Irish Tunnel schemes, 
again resuscitated under the auspices of various patrons 
(February 20, page 225). ours, &c., 

TT, P) Witi1aMs. 








REPAIRS OF PATENTED MACHINES. 
To THE EpitoR OF ENGINEERING. 

Sir,—Your correspondent ‘Alpha, A,” in his letter 
published in your issue of the 10th inst., omits a very 
important part of the case which he puts to your readers 
for solution. He does not state the nature of the parts of 
the patented machine which C proposes to supply to B. 
He may not find any decision which bears exactly on 
this case, but it would seem, on consideration, that acor- 
rect conclusion could be arrived at without citing any 
such special decision. 

It is pretty clear that C must not manufacture and 
supply to B any part, or combination of parts, which form 
a material portion of A’s invention, and which might have 
been patented separately. On the other hand, if B 
wishes to repair the machine patented by A, and orders 
from C certain parts which are commonly employed in 
mechanisms, or which do not embody a material portion 
of A’s invention, and could never have been patented by 
him, then C is not guilty of an infringement. ‘ 

If A’s invention should consist in a novel combination 
of parts, which in themselves are not novel, then B may 
divide the one machine which he has purchased into its 
constituent parts, and repair each part into a complete 
machine by adding the parts he obtains from C; in doing 
this he would of course be infringing A’s patent, but 





would incur the whole liability himself, inasmuch as he 
alone forms the patented combination and puts it to his 
own use and me to the detriment of A. 

Let us suppose that A’s invention consists in attaching 
a piece of india-rubber to the end of a pencil by means of 
a peculiar form of metal ferrule specially adapted for 
clipping the end of the said pencil, and that B purchases 
such a device, and having worn out the pencil goes to his 
stationer C and purchases a new piece of pencil to fit the 
metal ferrule. Then there would clearly be no case 
against thestationer C, since he is only supplying what 
he has constantly been in the habit of pcan Sa and 
what he had a right to supply long before A was born. 
Moreover, the piece of pencil is not really a part of A’s 
invention, and could not possibly have been patented by 
him. If, however, B loses the india-rubber with its 
specially formed ferrule, and requests his stationer C to 
replace them, then, in doing so, C will be infringing A’s 
patent, because he is manufacturing and selling to B 
poe ee which essentially forms a part of A’s invention, 
and which might in fact have been the subject of a sepa- 
rate patent. 

Of course doubts will arise in some cases as to what 
constitutes an essential part of A’s invention, and also as 
to what constitutes repair to any portion of a patented 
machine, and what constitutes renewal of that portion; 
but it is pretty certain that if C, wilfully and with his 
eyes open, assists B to defraud A, no court would be 
inclined to give him the benefit of such doubts. 

I am, yours faithfully, 


Frank Wm. Dopp. 
Blackheath, April 13, 1891. 





HAWKESBURY BRIDGE. 
To THE EprTor oF ENGINEERING. | 

Srr,—From a letter of Mr. Ewald’s, published in ENner- 
NEERING, February 6, I assume that some movement of 
the piers of the bridge is taking place. : 

In response to an advertisement I, in conjunction with 
Mr. Goines. contractor, Westminster, and Mr. Jones, 
sent in plans and tenders for the construction of the above 
work. The conditions laid down by the ee were, 
that the piers were to be carried down to the depths shown 
on the sections accompanying the specification, or toa 
lower level, and founded on rock. , 

I presumed that ae would be given to the plans 
and proposals which, in the opinions of the engineers to 
the South Wales Government gave the best guarantee of 
carrying substantial piers down to, not alone, the depths 
shown on the sections, but to greater ones if necessary, 
and of levelling off the rock as far as might be requisite. 
I have no doubt that in the opinion of the engineers, the 
plans of the Union Company gave this guarantee, and I 
write this letter not with the intention of cavilling at their 
decision, which may in the case in point have been right, 
but in order to draw attention to a method of founding 
which is comparatively not very expensive in cases similar 
to the Hawkesbury Bridge, and which enables founda- 
tions to be put down at considerably greater depths, or 
of putting dows shells around, or underpinning piers 
which have been built on insufficient foundations where 
the depth is considerable. 

In tendering I myself did not think that any of the 
methods of sinking bridge foundations, which had been 
employed up to that date, gave sufficient promise of even- 
tually complying with the conditions set forth in the 
specification, and I adopted a modification of Poetsch’s 
system of sinking shafts in water-bearing strata. 

The proposed piers had, as far as I remember, a rect- 
angular base of 18 metres by 8 metres (I have neither the 
plans nor other particulars by me), and were provided with 
three shafts for yy &c. I proposed to sink them 
to a depth of 90 ft. below high-water level, or to as great 
a depth as might be convenient either by the pneumatic 

rocess or by dredging, to put down the freezing tubes 
Soing sinking, and to freeze the ground around the pier, 
and to divide the portion under the caisson into six com- 
partments, excavating and timbering out the central ones 
first, and building up in brick or masonry from the rock 
to the underside of the casing, the pier being in the mean- 
time supported by the ound under its ends, and being 
kept tan as desirable, the excavation and timbering 
under the ends being successively proceeded with after 
the central portion had been underpinned. The frozen 
ground was intended as a water-tight lining only, the 
timber work being designed sufficiently strong to resist 
water pressure for the full i. of pier, although lighter 
timbering would in all probability in execution have been 
found sufficient. 

If it were desired to level off the rock under one of the 
piers of the wag a bridge, and to underpin it, this 


could be done by sinking a small shaft clear of, putting 
freezing tubes around, and driving a heading from the 
shaft to the pier, excavating the earth and rock and 


building up in masonry. The freezing tubes can be so 
designed that there shall be but a small obstruction of 
heat from the ground above any desired level. 

Tam, Sir, yours — 


SCAR REICHENBACH. 
Rangoon, March 7, 1891. 





FURTHER NOTE ANENT THE 
‘* LATONA’S” TRIAL. 
To THE Epiror oF ENGINEERING. 

Srr,—I should be sorry to take part in a discussion 
were the object other than arriving at the truth on the 
matter discussed ; and equally so as to appearing cap- 
tious about trifles. I think, however, I am justified in 
pointing out ‘‘ Writer of the Article on Latona” entirely 
misapprehends the nature and scope of my remarks on 
that subject; and I submit my numerous articles or 





letters are evidence of my desire to show, two centuries 
ago, the greatest master on the record of British science 
enunciated a principle, which he stated would be found 
satisfied ‘‘in the use of all kinds of machines.” In the 
long interval the complicated compound machines, 
steamships, came to be invented ; and for the theory of 
their direct movement a mere travesty of this principle, 
under the name of ‘‘ Admiralty constants or coefficients,” 
has prevented the recognition of the true meaning of Sir 
Isaac Newton’s deduction; and, on the other hand, 
screened from detection the utterly misleading character 
of the usually adopted hypothesis as to the law of the 
resistance in ships propelled by their own inherent de- 
bin power; also, further, the irrelevance of the 
resultant illusion, variations only due to this false hypo- 
thesis, were measures of the resultant efficiencies of the 
vessels thus compared. These are questions of wider, 
deeper import than the extremely insignificant one, as to 
whether an alleged ship’s speed when roperly corrected for 
known sources of error, should have m given as 18.92, 
and not 19.051 knots. I have no doubt the observations, ac- 
cording to the usual mode of correction, gave the speed as 
reported ; what I challenge is the method and amount of 
the applied correction. would refer to Mr. Macrow’s 
‘* Pocket Book for Naval Architects” for a method of cor- 
rection (to the best of my recollection, the same as one 
proposed by the late Dr. Rankine, some thirty-five years 
ago), and it would not be difficult to show that it might 
be modified and improved. Again, “‘ Writer” recom- 
mends my application to Dumbarton for data to test my 
theories, all the time having before him my last article, 
containing, amongst others, an analysis of the s.s. 
Merkara supplied by the late Mr. William Denny, and 
afterwards discussed by that gentleman, the late Dr. 
Froude, and myself, in an exhaustive manner, such as no 
vessel’s data, past or ane ae has ever been subjected to. 
I may repeat the explanation: I had occasion to deduce 
from the data of this vessel, as supplied to me by Mr. 
William Denny, the value of a certain quantity, known 
to mechanicians as Morin’s constant. The object being 
to test whether it satisfied a condition, a necessary out- 
come of my theory, as follows: The power E, necessary 
to propel a vessel at the speed V knots, is, as the product 
of the work done on Morin’s constant at the speed of 
piston, multiplied by another special factor for that 
8 , which, for good and sufficient reasons, I had named 
“Poncelet’s correct factor.” Now, the first general and 
simple relation of the elements I had shown to be 


log 5 = C+ (an) V, 


where C and » are constants, the data for Merkara 
giving the special values 
= = .5006 + .07655 V. 
_Also, at the speed V knots the corresponding revolu- 
tions of the propeller being denoted by N, the work done 
on Morin’s constant, at this speed of piston, being de- 
duced from log W = (.5006 + log. N), we have the follow- 
ing calculation : 


Observed speeds, accord- 


log 











ing to data, V = 12.91 11.09 9.20 6.20 
Understated drift cor- 

rections, are ... “a 04 -095 
Giving true speeds 

through the water... = 12.91 11.13 9.20 6,295 
The proof, since con- 

stant aa = -5006 .5006 .5006 .5006 
Add log N, for respec- 

tive speeds ... «= 1.8007 1.7356 1.6512 1.4924 
Add product .07655 V = -9883 .8520 .7043 .4019 
Sums or values b 

theory of log E = 3.2896 3.0882 2.8561 2.4759 
Sums or values by data 

of log E a «= 93,2896 3.0880 2.8561 2.4757 


The agreement is thus practically 
of the constant term .5006 shows we 


log f = .8768, 


f = 7.53. 
So that the formula embracing all the speeds of this 


—— and the value 
ave 


and consequently 


vessel is 
log E = .5006 + log N + .07655 V. 
In which " 
.5006 = log “$f, 
5006 = log 50107" 
Therefore, 
E=_8 | ¢N, 10.0765 V— W 10.0705 v. 


21,010° 
In words, as enunciated, the power E for speed of vessel V 
is equal to the product of W, the work done on Morin’s con- 
stant f, multiplied by 10-°765V, the current factor for the 
speed. A not unimportant, if regrettable, controversy arose 
out of the determination of thisquantity f. It is onrecord, 
the late Dr. Froude, under date September 27, 1876, wrote 
me as follows: ‘7.39 is the pressure due by your method 
to the constant friction, whereas by mine it is 10.04. My 
conclusion rests on the justifiable and, indeed, plainly 
correct assumption that—at all events, for low speeds— 

P=a+b V2. 

If this assumption be the true one, my conclusion is 
plainly true also ; and it is only because I think you will, 
on reflection, probably agree with me as to the constitu- 
tion of P, that I have a right to intrude this long discus- 
sion on you.” Then, by a graphical process I had pro- 
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posed, Dr. Froude obtained what he named my value for 
the quantity f, viz., 7.39: but as the worthy doctor 
pleasantly observed, ‘‘ each glazier can cut best with his 
own diamond” I prefer my own deduced value, f=7.53, 
which, as has been shown, agrees perfectly with the trial 
data, in giving the correct power for each ae 3 and, as 
it is a direct factor of the power, had Dr. Froude’s value 
10.40 been substituted for mine, each power would have 
been in the ratio ania 


7.53 


or, 38 per cent. too great. Also, so far from ing 
with Dr. Froude’s assumption as to the formula for the 
resistance, I can only declare, all the facts within my 
experience point to the conclusion. It is an exponential 
quantity of the form 

R or P*=5 10,4V 


and is entirely different, irreconcileable, and contradictory 
to the formula for the resistance assumed by Dr. Froude. 
In reference to his other remarks, I would observe it is an 
undoubted truth, correct values of f can only be obtained 
from a true law of the resistance; and it is precisely 
because Dr. Froude’s value of f can be shown to be incor- 
rect that we are furnished with a primé facte case for 
challenging his law of the resistance ; and although he 
wrote in a somewhat confident strain as to the accuracy 
of his ‘‘ assumption,” his statement of its application—“‘ at 
all events for low speeds”—betrays a conscious dubiety 
for the far more important high speeds. Indeed, Dr. 
Froude’s theory of this matter, as more fully given by 
himself and others, is quite indefinite; amounting to 
this, at very low speeds the resistance varies in a some- 
what lower ratio than the square of the velocity ; or, 
as the law of the variation of the skin friction, very 
nearly ; at residium speeds it varies about exactly as the 
square of the velocity, and at higher speeds rises to the 
third, fourth, or higher powers of the speed in virtue of 
the power required for ag wary waves, all of which is 
not the statement of a law, but merely a tentative grop- 
ing after one. By well understood irrefragible mathe- 
matical principles in a formula every variation of the 
powers of a variable, implies a change of law, whereas 
changes of coefficients, or conditioned constants, only 
indicate a change of some circumstance. In contradis- 
tinction to Dr. Froude’s assumption, the formula I have 
advanced expresses a law constant for the entire range of 
speeds ; although at particular speeds special for each 
vessel unknown to us and our usual theories, we find cir- 
cumstances to alter to an amazing extent, as indicated 
and defined, by marked changes in the coefficients of the 
necessarily resulting formule. To illustrate this, refer to 
some examples I have published : 
H.M.S.S. Prince Consort under 12.12 knots, 
E + 192.7 V 10 (V—11870) .006s 
again, 
H.M.S.8. Prince Corsort over 12.12 knots, 
E + 192.7 V 10 (V—11.414) .1305 
Italian warship Lepanto under 15.10 knots, 
E + 305.4 V 10 (V—11.561) .0808 
again, 
Italian warship Lepanto over 15.10 knots, 
KE + 305.4 V 10(V— 9.668) 0527. 


These formule will be found to exactly represent the 
relation of power and speed, for the limits indicated. I 
have expressed my ideas, the special circumstance which 
alters, at these critical speeds, seems to be the direction 
of slight currents in the water in which the propeller is 
acting ; those currents having their origin in the pro- 

ressive movement of the vessel. The principal is 

oncelet’s current, or sternward flow of the displaced 
water, and the second, in the opposite direction due to 
the frictional drag of the immerged surface of the vessel. 
Accordingly, as the one or other of these predominates, 
or they exactly neutralise each other, we have markedly 
different values of f and the quantity a, which are so im- 
portant elements in my ‘‘ theory.” 

Glasgow. Rosert MANSEL, 





BRYCE-DOUGLAS AND DAVID GREIG. 
To Tur Eprror or ENGINEERING. 

S1r,—Oceans of ink and sentimental writing have been 
expended on the necessity of technical education, if this 
country is to maintain its position in the engineering 
world. Now I do not for one moment deny that such an 
education is advantageous, but my reason for heading 
this letter with the names of two of our comrades so re- 
cently lost to us is this, that their lives pre-eminently 
show that after all technical education can only supple- 
ment a practical one, and while success of the most con- 
spicuous kind is constantly achieved by those who have 
only had the latter, the useful success of the technically 
educated ones is microscopic. 

Men of the stamp of Bryce-Douglas and Greig do not 
leave the world as they found it. They have left their 
mark on land and water, for if Greig steam-ploughed the 
land, Bryce-Douglas steam-ploughed the ocean as it had 
never been ploughed before. Their ‘‘college” was the open 
air, and owing to country surroundings they possessed 

»hysical vigour and minds open to receive any new ideas, 

knew them both; both were men from whose company 
you came away with renewed vigour, ‘‘set up,” as it were, 
to endeavour yourself to do something in the way of 
doing something for the benefit of mankind. To spend 
a morning with either of them in their drawing offices 
and works was an education. 


* The quantities a and b in this formula have no eon- 
nection with the same letters in Dr. Froude’s proposal. 








With this type of man, should a breakdown occur, it is 
discussed practically, and in connection with past expe- 
rience, and the ‘‘age” and mind thus trained seldom 
err. Very different is this from some engineers I have 
met ; in such cases, their only hope of salvation (and a 
very poor one) is in the constant reference to pale-faced, 
sickly technical mortals by whom the air of the drawing 
office is filled with the groans of bending moments, 
molecules, and mathematics. However, my object in 
writing is sound, if the consideration of such a life as 
that of David Greig cause us to hesitate before we, by 
means’of entrance examinations, &c., cease to encourage 
the entrance of such men into our profession. The case 
of Bryce-Douglas was different, but his education, while 
eminently practical, was of that kind which was capable 
of utilising and applying later on in life the most compli- 
cated problems. 

Yours ~—, 
YDRAULICUS. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 9th inst., a large spar-deck screw 
steamer named Croft, was launched from the building 

ard of the Blyth Shipbuilding Company, Limited, at 

lyth. This vessel has been built to the order of Messrs. 
Dent and Co., of Newcastle and Blyth, of the Arrow 
Line of steamers trading across the Western Ocean. The 
leading particulars of the vessel are as follows: Length, 
312 ft.; breadth, 40ft., built of steel. The engines are 
triple-expansion, and are being made by Mr, J. Dickin- 
son, of Sunderland. 





On Thursday, 9th inst., Messrs. Craig, Taylor, and Co. 
launched from their Thornaby shipbuilding yard, Stockton- 
on-Tees, a steel screw steamer named Highland Mary, of 
the following dimensions: 823 ft. by 41 ft. by 28 ft. 7 in. 
The vessel is built for the dead meat trade, and is intended 
to carry 100,000 carcases. The holds are insulated, and 
the vessel will be fitted with refrigerating apparatus by 
Messrs. J. and K. Hall, Limited, of Dartford, Kent. The 
engines, on the triple-expansion three-crank principle, 
are by Messrs. Westgarth, English, and Co., Middles. 
brough, and are of the following sizes: 234 in., 374 in., 
and 60 in., by 42 in, stroke. Three boilers supply steam. 
The vessel has been built to the order of Messrs. Hugh 
Nelson and Co., of Liverpool. 





On Saturday, 4th inst., the steam trawler Lynton, 
built and engined by Messrs. A. W. Robertson and Co., 
engineers and shipbuilders, Victoria Docks, London, E. 
went on her trial on the measured mile in the Thames. 
This boat is 101 ft. long, 20 ft. beam, 11 ft. 10 in. moulded 
depth ; engines, compound surface-condensing ; cylinder, 
16 in. by 32 in., by 20 in. stroke. She has a large steel 
boiler capable of providing steam at 105 lb. pressure ; the 
engines worked at 130 revolutions per minute, the mean 
speed of the boat being 10 knots. The Lynton is the first 
of four steam trawlers now building at Messrs. Robert- 
son’s gg to the order of Mr. George Doughty, of 
Grimsby. 


The Bergens Mekaniske Verksted, Bergen, Norway, 
launched from their yard on Tuesday, March 31, an awning 
decked cargo steamer of the following dimensions: 146 ft. 
by 24 ft. 6 in. by 13 ft.2 in. moulded to main deck. The 
steamer is built of iron to the highest class in the Nor- 
wegian Veritas special survey. She has a deadweight 
capacity of about 510 tons. Her engines are triple-com- 
pound, the diameter of cylinders being 12} in., 20 in., 
and 314 in., and 24in. stroke, and the indicated horse- 
power about 330. The boiler pressure is 160 1b. per 
square inch. The steamer was named Iberia, and a 
been built to the order of Messrs. J. L. Mowinckel and 
Son, and Consul Ulrich Busch, of this port. 





There was launched from the shipbuilding yard of 
Messrs. John Scott and Co., Kinghorn, on the 9th inst., 
a paddle steamer named Thistle, built to the order of 
Liverpool owners, and intended for passenger traffic on 
the NV et Dimensions: Length, 150 ft.; moulded 
breadth, 26 ft.; depth, 10 ft. She is to have engines of 
150 horse-power. 





Messrs. Lobnitz and Co., on 9th inst., launched a screw 
steamer 255 ft. long, 354 ft. beam, and 22 ft. deep. The 
vessel will be fitted by the builders with triple-expansion 
engines of 1400 horse-power. In addition to a deadweight 
capacity of 2000 tons. This is the first of two steamers to 
the order of Messrs. Worms, Josse, and Co., Havre, for 
their French and foreign trade, and on leaving the ways 
she was named Suzanne et Marie. 





Messrs, Sir Raylton Dixon and Co. launched from their 
dockyard, Middlesbrough, on Thursday, the 9th inst., a 
steel screw steamer named Endsleigh, which has been 
built to the order of Messrs. Bellamy and Co., of Ply- 
mouth, The leading dimensions are: Length over all, 
290 ft. 3in. ; breadth, 39 ft. ; depth moulded, 21 ft. 11 in., 
with a deadweight capacity of about 3500 tons. Her 
— will be fitted by Messrs. Blair and Co., Limited, 
of Stockton, having cylinders 21 in., 35 in., and 57 in., by 
39 in. stroke. 


The Fairfield Shipbuilding and Engineering Company, 
Limited, launched from their yard at Govan on Thurs- 
day, the 9th inst., the St. Tudno, asteel paddle steamer of 
900 tons gross, built for the Liverpool and North Wales 
Steamship Company, and intended for a new express ser- 
vice between Liverpool, Llandudno, Beaumaris, and the 
Menai Straits. The dimensions of the new vessel are: 
Length over all, 277 ft.; breadth, 22 ft. 6 in. ; depth, 
moulded to upper deck, 19 ft. 6 in. In order that the 


double journey may be completed within twelve hours, 
and passengers at the same time be allowed a reasonable 
time ashore, machinery sufficient to propel the vessel at 
aspeed of 22 milesan hourhasbeensupplied. Theenginesare 
of thecompound diagonal type, with cylinders of 514in. and 
93 in. in diameter, and a stroke of 5 ft. 6in. Steam will 
be supplied by two double-ended cylindrical and tubular 
boilers, each fitted with six of Fox’s corrugated furnaces, 
and adapted to a working pressure of 115 lb. per square 
inch. e vessel, which has been built under special 
survey for passenger service, has eight water-tight com- 

artments, with the bulkheads extending to the main 
beck. Although intended only for daylight service, the 
St. Tudno will have a complete installation of electric 


light. 


On Friday, 10th inst., Messrs. Edward Withy and Co. 
launched from their yard at Hartlepool a large steel-screw 
steamer named Castleventry, built to the order of Messrs. 
Sivewright, Bacon, and Co., West Hartlepool. She is a 
fine type of a modern cargo boat, measuring over 320 ft. 
in length, built throughout of Siemens-Martin steel. She 
will be fitted with triple-expansion engines by Messrs, T. 
Richardson and Sons, Hartlepool. 


On Friday, the 10th inst., the trial trip took place of 
the steel screw passenger steamer Priok, built at the yard 
of Messrs. C. S. Swan and Hunter, Wallsend, and sister 
ship to the Tosari and Lawang, for the Deutsche 
Dampfschiffs Rhederei, of Hamburg, for their newly in- 
augurated Sunda line from Hamburg, Amsterdam, 
Southampton, and Genoa, to Java and adjacent ports. 
After a very satisfactory run, during which a speed of 
13} knots was attained, the vessel proceeded to Hamburg 
to take her station on the Java line. The Priok is 
312 ft. over all, and 41 ft. by 24 ft. depth, moulded, and 
is capable of carrying 3400 tons deadweight on a light 
draught of water, and has large cubic capacity for eastern 
cargoes. At the fore end of poop is fitted a handsome 
saloon the full width of the =. The state rooms are in 
the deck house. There is also a ladies’ saloon, music room, 
smoke room, and barber’s shop. Under the bridge is 
fitted a second-class accommodation and saloon. The 
engines are by the Wallsend Slipway and Engineering 
Company, Limited, 21 in., 42 in., 69 in. in diameter, by 
45 in. stroke. 








On Friday, 10th inst., Messrs, William Simons and Co. 
launched complete from their yard at Renfrew, the second 
of three steam hopper barges for the Corporation of 
Preston. The dimensions of the vessel are as follows: 
Length, 130 ft,; breadth, 24 ft.; depth, 94 ft. ; and it 
has a hopper capacity to contain 300 tons of dredgings. 
Engines will indicate 250 indicated horse-power. 





On Saturday, 11th inst., there was launched from the 
shipbuilding yard of Messrs. Schlesenger, Davis, and Co., 
a steel screw steamer named the Londoner, built to the 
order of the Tyne Steam Shipping Company. The 
dimensions of the vessel are: Length over all, 280 ft. ; 
length between perpendiculars, 270 ft.; breadth moulded, 
35 ft. ; depth moulded, 18 ft. ; depth of hold, 17 ft. The 
Londoner will carry 300 persons. Sleeping accommoda- 
tion will be provided amidships for about 100 first-class 
passengers. The saloon, extending the full breadth of the 
ship, is at the fore end of the long full poop. Another 
saloon is provided for ladies. There will be state rooms 
in the topgallant forecastle for about eighty second-class 
passengers. The vessel will be lighted throughout by the 
electric light. The engines, which are placed in the 
after part of the vessel, have been constructed by the 
North-Eastern Marine Engineering Company, Limited, 
at their Wallsend works, and are designed to indicate 
2700 horse-power. They areon the triple-expansion three- 
crank type, having cylinders 304 in., 484 in., and 774 in. 
in diameter, and a stroke of 48in. Steam is supplied 
from four large boilers arranged so that the firing can be 
done in one stokehold. 





Messrs. R. Napier and Sons, Govan, launched on 
Saturday, 11th inst., a steel twin-screw steamer named 
Ophir, of 6700 tons, built to the order of the Orient Steam 

avigation Company for the company’s royal mail service 
between London and Australia. She has been con- 
structed under Lloyd’s special survey for the 100 A 1 
class, and built to Admiralty requirements for an armed 
cruiser. The general dimensions are: Length, 482 ft.; 
breadth, 53 ft.; depth, 37 ft. State room and beauti- 
fully finished public rooms are provided for first and 
second-class passengers. There also superior quarters for 
third-class passengers. To attain a speed of 18 knots the 
machinery consists of two independent sets of triple- 
expansion engines with seven steel boilers for a working 
pressure of 160 lb. 


The trial trip of the s.s. Lord Ailsa, built by the Ailsa 
Shipbuilding Company for Messrs. J. and A. Wylie, of 
Troon, took place on Saturday, 11th inst. The Lord 
Ailsa is a steamer of the modern well-decked type. She 
is 244 ft. long by 34 ft. broad, and 18 ft. Gin. moulded 
depth. He engines, constructed by Messrs. Dunsmuir 
and Jackson, are triple-expansion, and enabled the ship 
on the measured mile to attain a speed of 11 knots. 
Under ordinary circumstances, carrying a cargo of 2000 
tons, she can attain 9} knots per hour, with a consump- 
tion of 10 tons of coal per day. 





GrrMan Iron Exports.—The exports of pig from the 
Zollverein in January amounted to 6012 tons; those of 
iron, to 11,453 tons ; those of rails, to 7345 tons ; those of 
wire, to 9855 tons ; those of axles and tyres, to 2735 tons; 








and those of tubes and pipes, to 1221 tons. 
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BOTLER SHELL DRILLING MACHINE. 


CONSTRUCTED BY 


TuHE above illustration represents a boiler shell drill- 
ing machine adapted for drilling the rivet holes in the 
shells of boilers from 4 ft. to 8 ft. in diameter; the 
bed, which is 15 ft. 6 in. long, carries the two standards, 
and is fitted with a circular table which is rotated by 
wormwheel and handwheel shown at the right hand 
of the bed. The table is supplied with eight portable 
gripping jaws, four of which are for smaller sized 
boilers, and the other for the largest size ones; the 
boiler shell to be drilled is held in these gripping jaws 
by a steel set screw to each jaw ; this system does not 
cause the shell to be either expanded or contracted by 
the pressure of gripping jaws, besides a half-circle 
may be drilled, and a shell may be held in the gripping 
jaws whilst being drilled. The standards can be 
adjusted in or outwards by means of rack and pinion 
to their required position. Each standard is fitted 
with a saddle carrying a steel spindle; this is 2} in. 
in diameter, and is carriedin a long cast-iron socket, 
the frontend of which is conical, and the other end 
fitted with nuts and washer for adjustment. Theself- 
acting feed motions have a traverse of 10 in., and are 
fitted with gun-metal feed nuts; each spindle has a 
variable feed traverse of three cutting speeds. The 
spindles can be worked together or separately, and are 
driven by a three-speed cone pulley. The saddles 
have a vertical adjustment of 4 ft. 8 in., and are pro- 
vided with balance weights. The whole is a simple 
construction, with easy arrangements for the working 
of all motions, and is not liable to get out of order by 
rough usage. The makers are Messrs. George Booth 
and Co., Central Iron Works, Halifax. 





f INDUSTRIAL NOTES. 

THE Royal Commission on Labour is complete, and 
the terms of reference have been publicly stated by 
the First Lord of the Treasury. They are: ‘To 
inquire into and report upon questions affecting the 
relations of employers and employés, the combina- 
tions of employers and employés, and the conditions 
of labour which have arisen during the recent trade 
disputes in the United Kingdom, and to report 
whether legislation can, with advantage, be directed 
to a remedy of any of the evils that may be disclosed, 
and if so in what manner.” There can be little doubt 
that in so far as the terms of reference are concerned, 
the inquiry will be wide enough to satisfy anybody 
and everybody. Indeed the objection taken to them 
is that the terms are too wide, because they may open 
up questions of the legality of combinations which 
were settled in 1875. But if those questions are re- 





Opened the fault lies as much with trade unionists as 


MESSRS. GEORGE BOOTH AND CO., ENGINEERS, 





HALIFAX. 








with employers, for until very recently, no such trials 
of strength as those witnessed in the Law Courts, had 
arisen from 1875 to 1889, or 1890. If the inquiry was 
at all needed there must be no shirking from the 
ordeal. Those who are content to act lawfully need 
not fear any investigation, however severe. All 
such questions as strikes, conciliation and arbitra- 
tion, profit-sharing and co-operation, hours of labour, 
overtime, coercion, intimidation, and the like, will be 
included in the inquiry, in so far as the Commission 
itself think fit. ° 
The utmost differences of opinion have been ex- 
pressed as regards the composition of the Commission. 
Some think it strong, others regard it as weak. It is 
certainly strong in numbers, but it is obviously weak 
in personnel. Of the twenty-seven members of which 
the Commission is composed scarcely half a dozen are 
in any way remarkable for any special knowledge of, 
or experience in, labour questions. That they are all 
able men, most will willingly concede, but the report, 
whichever way it goes, will carry very little weight. 
In point of fact it could be predicated with tolerable 
exactness even now, ere the first formal sitting of the 
Commission. If there isan absence of weight as re- 
gards the individual elements of the Commission, it is 
even more conspicuous in its representation of indus- 
trial interests. Labour is represented as regards mines, 
railways, cotton, dock labour, and the manufacture of 
iron and steel, but the engineering trades, the shipbuild- 
ing trades, iron and wood building trades, clothing and 
leather trades, furniture trades, woollen and silk trades, 
agricultural labour, and numerous iron and steel 
industries other than engineering, are not directly 
represented. Even the selection of names as repre- 
sentatives of particular industries does not seem 
to have been the wisest in all cases. For example, the 
railway men are represented by Mr. Tait, while Mr. 
Harford, of wide experience and knowledge, is left 
out. It isthe experience of a couple of years or so 
against nearly twenty years. However, what has 
been lost may possibly be made up to some extent 
in other ways. The Commissioners are men of 
character and honour, they will institute a careful 
inquiry, and will honestly investigate the facts. The 
evidence will form the most important item in the 
report. Perhaps little will be added to our stock of 
knowledge, but that little will be authenticated as far 
as possible. The trading classes need be under no 
fear that any extreme measures of legislation will be 
suggested or recommended by such Royal Commission. 





The monthly report of the Amalgamated Society of 





Engineers for April shows that the total membership of 
the society is now in its seventieth thousand, the number 
being 69,064, some 554 having been added during the 
last four weeks. Of this large total only 1538 were 
out of work, or a fraction over 2 per cent. The report 
states that the prospects of trade were not quite so 
good as last month, but it explains that the increase 
of out-of-work members, some 319, is due rather to 
disputes than to any falling off in trade. The exist- 
ence of disputes at Barnsley Old Foundry is due to the 
‘* introduction of an excessive number of boys, after an 
agreement and a promise of the manager that such 
should not be done ;” all the members were therefore 
withdrawn. And that at Halifax is due to the ‘‘ intro- 
duction of a system of fining men for losing time from 
whatever cause.” On the other hand, the members 
in the Winsford district of Cheshire have had an 
advance of ls. per week conceded, with the prospect 
of another 1s. per week in the near future. Disputes 
also appear to be existing or pending at Hartlepool, 
at Hebburn-on-Tyne, at Stockport, and at Reddish. 
But all these disputes are of minor consequence. The 
number on the sick list is very large, the total bein 
1780, or an increase of over one-third in the month, an 
in superannuation allowance 1947, an increase of 7. 
The strike of members at Bilboa, in Spain, has been 
settled. The question of Parliamentary representa- 
tion is mooted in the report, but it is explained that 
the funds cannot be so applied. The subject of syste- 
matic overtime is being agitated, but the council 
think that the time has not arrived for taking a vote 
upon it. The report further states that there is a 
mania with the members of some branches on federa- 
tion, but that the decision is final for the present, the 
rules will not permit of such federation. The subject 
will be dealt with at a delegate meeting at some future 
time. 





The monthly report of the Ironfounders’ Society 
reports an increase of members to the extent of 107, 
bringing the total up to 15,065, the largest total ever 
reached by the society. But it also shows an increase 
on the fund of 63, there being a decrease under all 
heads except out of work, where there is the large 
increase of 105. This fact apparently leads the council 
to be a little gloomy, for they say ‘‘ the outlook in the 
iron trade is less hopeful than it has been for a con- 
siderable time past.” Yet the returns do not indicate 
any great falling off, for trade is classed as very good, 
good, moderate, to dull in 104 places, as against 107 
last month, a decrease of three only ; but the decrease 
as shown by numbers is greater, for the number em- 
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ployed where trade may be said to be fairly good this 
month was 13,730, as against 13,999 last month, the 
decrease being 269. Still there is undoubtedly a ten- 
dency to slacken off, and the indications are increasing, 
not diminishing. Orders are not coming forward, and 
the work in shipbuilding yards is being lessened month 
by month, so that in the foundries and engineering 
establishments the outlook is less propitious. The 
members are therefore cautioned to keep clear on the 
books so as to be in benefit. The report notes also 
that for the first time since June, 1888, there is a 
decrease in the cash balance, instead of an increase as 
reported month by month for 2} years and over. The 
total on the sick list was 416, on superannuation 537, 
on donation 637, on dispute 51, relieved under other 
heads 107, total 1748, against 1685 last month. The 
Australian strike levy is to be returned to the branches 
of the society, to be used as their benevolent funds in 
case of need. The society is undergoing a slight modi- 
fication in its form of representation, by being divided 
into districts or divisons of so many branches each, the 
number of members in each approximating to between 
1100 and 1200 each district; there is a slight variation 
in numbers, but in principle equal electoral districts 
are provided for as nearas may be. The delegate 
meeting is fixed for September next. 





The monthly report of the ironmoulders of Scotland 
shows an increase of men in work to the extent of 
111, as compared with last month. The fact is that 
the condition of trade has improved each month of this 
year since the collapse of the railway strike in Scotland, 
the members of this union being much inconvenienced 
by that strike, and by the long strike of the blast 
furnacemen. But here, as elsewhere, the report indi- 
cates a slackening off, and that unless a turn speedil 
takes place, the pressure on the out-of-work fund will 
begin to be felt. This feeling is spreading, and is 
indicative of the real condition of work in all branches 
of engineering and cognate trades. The council call 
attention to lower prices paid at Falkirk for rain-water 
pipes and gutters of different kinds, and compare them 
with the prices paid in Glasgow ; it appears that the 
latter are much higher. A movement may take place 
to equalise prices for the several descriptions of work, 
and also to prevent the infringement of the Truck 
Acts as is alleged to be the practice at present. No 
actual dispute appears to exist between the union and 
the employers, and any attempt to create dissention 
is deprecated. 





It appears that the dispute of the blast furnacemen 
is not absolutely over, for those at Langloan refused 
to resume work when the settlement was come to 
elsewhere, and they have been idle ever since. Those 
men were content to give up their claim for time and 
a half for Sunday labour, but they strongly objected 
to the reduction in wages which the resumption of 
work involved. The rumour afloat, as regards the 
strike, is that a number of Englishmen have applied to 
be taken on, so as to restart the works. It appears 
that Messrs. Baird, at Gartsherrie, paid their men the 
old rate of wages for the first month after the termi- 
nation of the strike, the reduction dating only from 
the Istinst. Neither the strike, nor its ending, has 
had any material effect upon the prices of pig iron, 
which continue very low—but a rise in prices is pre- 
dicted shortly. 

Throughout the Lancashire district activity is well 
maintained in all branches of the engineering trades, 
machine toolmakers especially being well supplied 
with orders. But there is undoubtedly a decreasing 
quantity of new work coming forward, so that the 
prospects for the future are by no means so hopeful. 
Nevertheless the number out of employment has not as 
yet increased to any appreciable degree in any of the 
chief centres. The iron trade of the district is even 
more depressed than before the recent quarterly 
meetings, the business done being on the hand-to- 
mouth principle in most cases, 

The movement in favour of the reduction of working 
hours in the engineering trades, in the Manchester 
district, to 53 hours per week, has receiveda check. 
The Manchester branch of the Iron Trades Employers’ 
Association resolved, at a meeting held at the close of 
last week, to resist the reduction. The resolution 
arrived at was, ‘‘ That the demand contained in the 
circular dated April 6, and signed by Messrs. F. 
Entwistle and W. G. Sykes, is unreasonable, and this 
meeting — itself to resist such demand; and 
further declares that in case of a strike the whole 
responsibility must rest upon those who endeavour at 
a critical period of trade to unsettle the relations 
between employers and employed.” The proposed 
reduction was to have taken place as from Saturday 
last, but up to that time only three firms had con- 
ceded the hour per week, one of which was Messrs. 
Mather and Platt, of Salford, who gave the hour at 
once upon demand. But this firm is not con- 
nected with the Employers’ Association of the dis- 
trict. The men are not likely to precipitate any pro- 
longed struggle over this matter, and it is hoped that 


with a little patient negotiation all difficulties will be 
removed, and that the reduction will be conceded pre- 
sently without much friction. At any rate the attitude 
of the employers is now clear, and the next step will 
devolve upon the engineering trades combined com- 
mittee. 


The condition of trade in the Sheffield and Rother- 
ham district has not undergone any material change. 
Employment so far has been, and still is, fairly good, 
and wages have suffered no diminution. This is due 
to the fact that large orders were booked some time 
ago, which have been, or are being, worked off, while 
the demand for various sorts of railway rolling stock 
is good in the district. Indeed there seems to be no 
lack of orders for railway material of various kinds, so 
that employment is secure in those branches. There 
is, however, a tone of depression and anxiety as 
regards some of the local trades, and reductions in 
wages are contemplated. On Saturday last, the 
noticesof the workmen employed at Messrs. Wolsten- 
holme and Co, expired, against a reduction of 5 per 
cent. The first strike will, it is feared, be the prelude 
of several others. 








In the Cleveland district matters are rather unsettled. 
The dispute at the Darlington Steel Works is not 
settled, but there has been a disposition to mutually 
consider the position. The men were under a twelve 
hours’ notice, and some 300 men were to have been 
0 off, while others remained at work on repairs. 

he cause of the cessation is really the unprofitable 
nature of trade. 

The Cleveland miners’ wages have been temporarily 
arranged by grad them under the sliding scale 
arrangement of June, 1889. The 5 per cent. reduc- 
tion will, therefore, operate for the present, and until 
matters are dealt with under the scale. 

The blast furnacemen are perilously near to a pitched 
battle. The ironmasters have given the usual notices 
of a reduction. But it is hoped that the notices are 
but formal, and that ere their expiration some terms 
will have been arrived at. The men are anxious to 
return to the sliding scale system. 





The Steel Company of Glasgow posted notices on 
Saturday at their works at Newton and Blochairn 
that the works would be closed in fourteen days unless 
the men engaged in the gas-producing department 
consent to a reduction of 5 per cent. This will affect 
3000 men. The Steel Smelters’ Association had con- 
sented to the reduction on the 2Ist. ult., but the gas 
producers insist upon a withdrawal of the proposed 
reduction. 


The chief amendment carried in the Committee 
on the Factory and Workshops Bill was to include 
workshops in Clause 8, and to make the owner of 
the premises responsible for structural alterations 
instead of the occupier. The original Bill of the 
Government is therefore extended in some very im- 
portant points, and it is quite probable that the 
measure may be further extended, so as to reach the 
sweater wherever practicable. The protests against 
the measure are extending and increasing in force, as 
its provisions become more generally known, but those 
whom it most concerns are silent up to the present 
time. 

A good deal of feeling has been evoked by the 
sentence of six weeks’ imprisonment upon Mr. J. H. 
Wilson, by the Recorder of Cardiff, for alleged illegal 
or unlawful assembly. The curious thing about the 
matter is, that the recorder summed up in favour of 
the accused, but the jury convicted, and then the 
recorder gave a rather heavy sentence. It is gene- 
rally thought that the conviction was against the 
weight of evidence, for only eleven witnesses, and 
those all interested in procuring a conviction, because 
Mr. Wilson had directly attacked the interests of the 
sailors’ boarding-house keepers, gave evidence against 
him, while a much larger number, many of whom were 
disinterested townsmen, gave evidence in his favour. 
The feeling in favour of a remission of the sentence 
was so strong that a number of signatures to a 
memorial were promised at the House of Commons in 
a short time, by men of both parties. Probably a 
deputation will wait upon the Home Secretary to urge 
the release of Mr. Wilson, who, whatever his faults, 
has done much to improve the condition of the British 
sailor. 





The arrangements are maturing for the great trades 
demonstration in London on Sunday, May 3, in favour 
of an eight-hours day. The body to head the proces- 
sion is to be ballotted for, but it can only fall to the 
lot of a union or society of 5000 members and upwards, 
and such body must be affiliated to the London Trades 
Council or to the Demonstration Committee. The 
procession will meet on the Thames Embankment, and 
proceed by way of Bridge-street, George-street, to the 








Park, —— two o'clock precisely. All the ex- 
penses are to be borne by the clubs and bodies locally, 








except for the band to lead the procession and the ex- 
penses of the central committee. Each section will 
thus be thrown on its own resources to spend little or 
much as the local committee may think proper, or be 
able to raise for the purpose. 

As the May-day demonstrations approach nearer 
and nearer there are increasing signs of fervour in 
favour of an eight-hours day. The more thoughtful 
and sober-minded add, wherever practicable, but the 
idea is permeating the ranks of labour. The only 
difference is about the method of obtaining it. It is 
doubtful whether the ‘‘legal eight-hours men” are 
greatly increasing in number, but they have made 
some converts in strange out-of-the-way districts, 
where they were little expected. But the growing 
opinion seems to be in favour of some direct and 
definite effort by the unions, possibly the miners in the 
first instance, although the carpenters and joiners are 
elbowing their way to the front. 





Much sympathy is expressed with the Belgian 
miners, whose case is considered to be rather deplor- 
able, and it is expected that in any action they take 
the British and Continental miners will assist them in 
every way possible to the full extent of their power. 
The whole of these miners are not Socialists—they are 
divided in opinion asin England and elsewhere. 





In the United States there are indications of a 
possible, rather perhaps of a probable, fight for the 
eight hours, not only by miners, but by building 
operatives, and most likely by other bodies of work- 
men in various States. Unfortunately a large strike 
in America is nearly always accompanied by violence 
in some form or another. 








RED-HOT FURNACE CROWN 
EXPERIMENTS.* 
(Concluded from page 324.) 
APPENDIX. 

Supplementary Observations taken from Ordinary Mill 
Boilers, to ascertain the Difference of Temperature 
between the Top and the Bottom of the Water when getting 
up Steam. 

As stated in the body of the report, it was thought that it 
might be well to supplement the observations with regard 
to the temperature of the water at the bottom and at the 
top when getting up steam in the experimental boiler, 
with similar observations on the temperature of the water 
when getting up steam in ordinary mill boilers, and with 
this view the following series of observations were made. 

In order to make the series as extensive as possible, 
observations were made on the temperature in boilers 
both of the Lancashire and Galloway types, while the 
experiments were conducted with the boilers working 
under various conditions. 

One of the Lancashire boilers experimented upon had 
no cross water pipes in the internal flue tubes, and the 
other had four in each, while the Galloway boilers had 
thirty-three conical water pipes and two side-pockets in 
two cases, and thirty conical water pipes and two pockets 
in the third case. 

Both the Lancashire and Galloway boilers were set so 
that the gases immediately after leaving the flue tubes 
passed under the bottom, and, lastly, along the sides, 
except in the case of one Galloway boiler, in which the 
flames, immediately after leaving the oval flue tube, 
passed along the sides, and lastly under the bottom. It 
1s not easy to meet with a Lancashire boiler now-a-days 
set with the gases passing lastly under the bottom, at all 
events under the inspection of the M.S.U.A., or a series of 
observations would have been taken with a boiler set in 
that manner also. 

Further, some observations were made with the boiler 
filled with cold water, as it would be in starting afresh 
after cleaning, if all the boilers in the range were cold ; 
others were made with the water slightly warmed, and 
others, again, with the boilers filled with water heated by 
passing through the economiser. 


Mopk or ConpucTING THE EXPERIMENTS. 


For taking the observations two test taps were fixed to 
the front end plate, as in the experimental boiler, for 
drawing off the water, one of these being fixed about 
3 in. above the level of the furnace crowns, and the other 
about 8 in. above the bottom of the shell. Each tap was 
fitted with an internal pipe, having a bore of ? in., and 
carried into the boiler for a length of 3 ft., so as not to 
draw the water off close to the front end. 

In taking the temperature of the water a new thermo- 
meter made and guaranteed by Casartelli was used. The 
bulb was held directly in the stream of water issuing from 
the test tap. 

As the temperature of the water issuing from the test 
taps was taken at atmospheric pressure, it could not 
under any circumstances exceed 212 deg., whatever might 
be the temperature of the water inside the boiler. The 
temperatures, therefore, of the top of the water, when 
given inthe Table as above 212 deg., have been arrived 
at by calculation from the pressure indicated by the 
steam gauge. See Table in D. K. Clark’s Mechanical 
Engineers’ Manual, based on the investigations of Reg- 
nault. As, however, the pressure of steam is no indica- 
tion of the temperature of the water at the bottom of the 


* Report by Mr. Lavington E. Fletcher to the members 
of the Executive Committee of the Manchester Steam 
Users’ Association. 
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boiler, the observation of the temperature of the water 
at the bottom of the boiler could not be carried above 
212 deg., and therefore at that point the experiments 

eased. 
In each case the firemen were instructed to fire gently 
and get up steam gradually, just as if no observations 
were being taken. ‘Lhe dampers were raised sufficiently 
to clear away the smoke freely and allow the fires to 
burn slowly until the pressure of steam in the boiler was 
sufficiently high to allow of the stop valve being opened 
and the boiler put in connection with the others at work 
in the range, when the dampers were further opened and 
a full share of draught given. 

Observations were taken every five minutes of the tem- 
perature of the water at the bottom as well as at the top, 
and also of the pressure of steam as soon as it arose. 

Lancashire Boiler A.—Length, 32 ft. ; diameter of shell, 
8 ft. ; diameter of furnaces, 3 ft. 2in. ; length of firegrate, 
6 ft.6in. Four cross water pipes in each internal flue 
tube. 

Boilers set so that the flames immediately after leaving 
the internal flue tubes passed under the bottom of the 
shell, and lastly along the sides. 


Boiler Filled with Cold Water, as it would be in Starting 
afresh after Cleaning if all the Boilers in the Range were 











Cold. No. 1. 
Length of . 
Time from Steam Tempera- —_ —_— 
Lighting Pressure. |ture at Top. Bottom . 
Fires. . 
hrs. min. Ib. deg. deg. deg. 
0 0 os 53 58 0 
1 45 ee 212 72 140 
t2 20 75 320 84 236 
3 20 62 309 133 176 

















* This experiment was not completed when the time for stopping 
the mill arrived, and therefore had to be cut short before a tem- 
perature of 212 deg. at the bottom of the boiler was reached. 

t At this point the stop valve was opened and the boiler put in 
connection with the others at work in the range ; at the same time 
the dampers were opened wide. 


Boiler Filled with Cold Water the Day previous, and 
Slightly Warmed up by Contiguity to the other Boilers 











Workina alongside. No. 2. 
Length of T T 
Time from Steam bape, gaint Nic ahpal Ge 
Lighting Piceniic. ture at Top. Pea Difference. 
Fires. z 
hrs. min. Ib. deg. deg. deg. 
0 0 ee 103 99 4 
1 20 os 212 106 106 
g 0 72 318 114 204 
8 2 64 311 212 99 

















~* At this point the stop valve was opened and the boiler put in 
connection with the others at work in the range ; at the same time 
the damper was opened wide. 














No. 2a.* 
Length of 
Time from Steam Tempera- oe Difference. 
Lighting Pressure. | ture at Top. Bott 
Fires, cone 
hrs. min. Ib. deg. deg. deg. 
0 0 ee 84 76 8 
1 55 aa 212 88 124 
13 25 79 323 105 218 
6 5 81 325 212 113 

















~ * This experiment was protracted, owing to the —- having 


to be closed for one hour during the stoppage of the mi 


time. 


1 at dinner 


t At this point the stop valve was opened and the boiler put in 
connection with the others at work in the range; at the same 
time the damper was opened wide. 


Boiler Filled with Water Heated by Passing through the 


Boiler set so that the flames immediately after leaving 
the internal flue tubes passed under the bottom of the 
shell and lastly along the sides. 

Galloway Boiler A.—Length, 30 ft.; diameter of shell, 
7 ft. ; diameter of furnaces, 2 ft. 9 in. ; length of firegrate, 
6 ft. Thirty-three conical water pipes and two side 
pockets in the oval flue tube. 

Boiler set so that the flames immediately after leaving 
the internal fiue tubes passed under the bottom of the 
shell, and lastly along the sides. 


Boiler Filled with Cold Water, as it would be in Starting 
Afresh if all the Boilers in the Range were Cold. No. 5. 








Length of | 
bape ag Phan ——- ——_ Difference 
ighting ressure. ‘ture at Top. | aa 
Fires. | Bottom. 
hrs. min. Ib. deg. deg. | deg. 
0 0 oe 67 64 3 
2 6 ss 212 78 | 134 
*2 65 72 318 87 231 
4 5 63 310 212 98 














* At this point the stop valve was opened and the boiler put in 
connection with the others at work in the range; at the same 
time the damper was opened wide. 


Boiler Filled with Water Heated by passing through the 








Economiser. No. 6. 
Length of 
: Tempera- 
Time from Steam Tempera- . 
eae" ture at Difference. 
Lighting Pressure. |ture at Top. 
‘Soca | Bottom. 
hrs. min. Ib. deg. deg. deg. 
0 0 “a 156 150 3 
0 55 se 212 155 57 
*1 30 71 317 162 155 
2 2 72 318 212 106 

















* At this point the stop valve was opened and the boiler put in 
connection with the others at work in the range; at the same 
time the damper was opened wide. 

Galloway Boiler B.—Length, 30 ft. ; diameter of the 
shell, 7 ft. ; diameter of furnaces, 2 ft. 9 in. ; length of fire- 
grate, 6 ft. Thirty-three conical water pipes and two side 
pockets in the oval flue tube. 

Boiler set so that the flames immediately after leaving 
the oval flue tube passed under the bottom of the shell, 
and lastly along the sides. 


Boiler Filled with Cold Water, as it would be in Starting 
_Afresh if all the Builers in the Range were Cold. No. 7. 











Length of y 
Time from Steam Tempera- — Difference. 
Lighting Pressure. |ture at Top. Betttus —_ 
Fires. 
hrs. min. Ib. deg. deg. deg. 
0 0 ee 49 46 3 
2 30 wa 212 71 141 
*3 20 80 824 94 230 
4 10 76 321 £12 109 














* At this point the stop valve was opened and the boiler put in 
connection with the others at work in the range: at the same 
time the damper was opened wide. 


Boiler Filled with Water Heated by Passing through the 
Economiser. No. 8. 











Length of " 
Time from Steam Tempera- —- Difference. 
Lighting Pressure. |ture at Top. Bottom . 
Fires. 
hrs. min. Ib. deg. deg. deg. 
0 0 ee 187 147 40 
0 30 ee 212 148 64 
*2 0 80 324 162 162 
2 37 81 325 212 113 

















* At this point the stop valve was opened and the boiler put in 
tion with the others at work in the range: at the same 








Economiser. No. 3. 

Length of 

- Tempera- 
Time from Steam Tempera- A 

Lighting Pressure. ture at Top. psc - Didlerence. u 

Fires. x as 4 ft. 8 in. 
hrs. min. Ib. deg. deg. deg. 

0 0 es 198 180 18 

0 30 “e 212 182 30 

~~ = 72 318 189 129 

1 62 71 317 212 105 

















~* At this point the stop valve was opened and the boiler put in 


connection with the others at work in the range; at the same 
time the damper was opened wide. 

Lancashire Boiler B.—Length, 28 ft. ; diameter of shell, 
7 ft. ; diameter of furnaces, 2 ft. 74 in.; length of fire- 
grate, 6 ft. No cross water pipes in flue tubes. 


Boiler Filled with Cold Water, as it would be in Starting 
Afresh after Cleaning if all the Boilers in the Range 








were Cold. No. 4, 
——- of Tempera 

ime from Steam Tempera- "Ip: 

iohti ture at Difference. 
—_ Pressure. | ture at Top. Bottom, 

hrs. min. lb. deg. deg. deg. 

0 0 we 58 57 1 

2 2 ae 212 96 116 

*3 «45 52 300 132 168 

4 20 51 299 212 87 

















~ * At this point the stop valve was opened and the boiler put in 
connection with the others at work in the range; at the same 
time the damper was opened wide. 





time the damper was opened wide. 
Galloway Boiler C.—Length, 28 ft. ; diameter of shell, 
7 ft. ; diameter of furnaces, 2 ft. 9 in. ; length of firegrate, 
Thirty conical water pipes and two side 
pockets in the oval flue tube. ; Y 
Boiler set so that the flames immediately after leavin 
the oval flue tube passed along the sides of the shell, an 
lastly under the bottom. 
Boiler Filled with Cold Water, as it would be in Starting 
Afresh if all the Boilers in the Range were Cold. No. 9. 











Length of . 
Time from Steam | Tempera- ——_ Difference 
Lighting Pressure. |tureat Top.) pottom, . 
Fires. 
hrs. min. Ib. deg. deg. deg. 
0 0 oe 6L 61 0 
1 50 «s 212 70 142 
"s .0 53 301 76 225 
4 35 59 307 212 95 

















* At this point the stop valve was opened and the boiler put 
in connection with the others at work in the range ; at the same 
time the dampers were open wide. 

It may be of convenience if the results of the experi- 
ments are grouped together, as follows: 

Wirt THE TEMPERATURE OF THE WATER AT 212 DEG. 


AT THE Top. 
Boiler Filled with os Water. 


Experiment ‘op. Bottom. Difference. 
o. deg. deg. deg. 
1 Lancashire boiler A .. 212 72 140 
4 ” » B.. ° 212 96 116 





5 Galloway i ae oe 212 78 134 
7 *» 2 B se 212 71 141 
9 99 9° G xe 212 70 142 

Mean aa a“ “a “134 

Boiler Filled with Tepid Water. 
Experiment Top. Bottom. Difference. 

0. deg. deg. deg. 
2 Lancashire boiler A .. 212 106 106 
2a 45 ee” Jo ae 88 124 

Mean “1s 


Boiler Filled with Hot Water. 


Experiment Top. Bottom. Difference. 
No. deg. deg. deg. 
3 Lancashire boiler A .. «e 212 182 30 
6 Galloway ae ea 212 155 57 
8 ws wo Bea ‘ 212 148 64 
Mean ee ee ee 50 


WHEN THE Stop VALVE WAS OPENED, AND THE BOILER 
PUT IN CONNECTION WITH THE OTHERS AT WORK IN 
THE RANGE. 


Boiler Filled with Cold Water. 


Experiment Top. Bottom. Difference. 
No. deg. eg. eg. 
1 Lancashire boiler A .. 320 84 236 
4 Hf pti oe 300 122 168 
5 Galloway ,, yee 318 87 231 
me “ B a 324 94 230 
9 pe a 301 76 225 


Mean .. o« ae = 218 
Boiler Filled with Tepid Water. 
Experiment Top. Bottom. Difference. 
0. deg. deg. deg. 
2 Lancashire boiler A .. 318 114 204 
2a se o Me ee 323 105 218 
Mean .. ee ea oe 211 
. Boiler Filled with Hot Water. 
Experiment Top. Bottom. Difference 
No. : deg. deg. deg. 
8 Lancashire boiler A .. ae 318 189 129 
6 Galloway ov es 317 162 155 
8 2 _ mas ee 324 162 162 
Mean .. ee 148 


When the water at the bottom of the boiler was at a 
temperature of 212 deg. only, steam at the top of the 
boiler had risen in three cases to above 70 lb. pressure, 
and in two cases to above 80 lb. pressure, while the 
greatest difference in temperature ubserved was as high 
as 236 deg. 

Depuctions. 

It would not be fair to draw a minute comparison be- 
tween the results obtained from the different boilers, 
unless the temperatures of the water at the commence- 
ment of the experiments, the strength of the draught, the 
intensity of the fire, and all the conditions under which 
the boilers were worked were the same in every particular, 
~ the following broad deductions may, it is thought, be 

rawn : 

Firstly, that in ordinary mill boilers the temperature, 
when getting up steam, is much higher at the top of the 
water than at the bottom. 

Secondly, that this inequality is practically the same, 
whether in a Lancashire boiler with four cross water 
pipes in each flue tube, or in a Lancashire boiler without 
any cross water pipes at all, or in a Galloway boiler with 
thirty-three conical water pipes with two pockets, or.with 
thirty conical water pipes and two pockets. 

Thirdly, that it appears that water pipes are not as 
efficient in promoting circulation of water throughout 
the boiler as the public has generally supposed. 

The Manchester Steam Users’ Association has been 
very cautious in recommending the adoption of water 
pipes, and these experiments would appear to justify the 
caution it has exercised. 


PRECAUTIONS TO BE TAKEN TO PREVENT STRAINING. 

Seeing that the difference of temperature between the 
top and the bottom of the water when getting up steam 
tends more or less to strain the boiler, it is desirable to 
reduce that difference as much as possible, and several 
plans have been proposed with that fevers 

One plan is to apply a screw or other similar appliance 
for promoting the circulation of the water inside the 
boiler mechanically, and thus to compel the hot to mix 
with thecold, though such an arrangement has not come 
into general use. 

Another plan for promoting the circulation of the water 
mechanically, which has been adopted in marine boilers 
—in which the difficulty arising from the inequality of 
the temperature at the top of the water and the bottom 
is severely felt—is to fix a description ‘of injector inside 
the boiler. This injector has to be fed with steam from 
another boiler, either from one in the range or an auxiliary 
one. This plan hasbeen attended with success. 

No mechanical arrangements, however, for promotin, 
the circulation of the water have been generally applie 
to mill boilers, and much can be done to reduce straining 
when getting up steam simply by careful treatment of the 
boiler. 

On referring to the Tables it will be seen that the ine- 
quality between the temperature at the top and at the 
bottom of the water, when getting up steam, was con- 
siderably reduced by filling up the boiler with hot water 

umped in through the economiser. It might, therefore, 
bo wel to adopt this plan whenever it is practicable to 
0 80. 

It will also be seen that advantage was gained where 
there were other boilers working alongside, by allowing 
the water to stand in the boiler a day or so before light- 
ing the fires, so that it might be slightly warmed up by 
contiguity to the boilers in work. This plan, though nab 
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so efficacious as the preceding one, might be adopted 
with advantage where hot water for filling up purposes 
cannot be we 

Further, it is advisable to get up steam with slow fires 
so as to heat the boilers up gradually, otherwise the fur- 
nace tubes become considerably hogged, and straining 
takes place at the furnace mouth and at the bottom rivets 
of the gusset stays in the front end plate. In illustration 
of this, it may be stated that in every experiment in 
which the boiler was filled up with cold water to start 
with, slight leakages commenced at the attachment of 
the furnaces to the front end plate at about the middle of 
the experiment, but took up before it was finished. 
Where practicable the fires should be lighted over night, 
so that the boiler may be gradually warmed up for some 
ten or twelve hours before opening the stop valve and 
putting the boiler in connection with the others at work 
in the range, 

It may be added that it might be of advantage on some 
occasions when getting up steam to open the blow-out 
tap for a short time, so as to lower the water a few inches, 
and thus to blow out the cold water from the bottom of 
the boiler and draw the hot water down from the top. 

Where the simple precautions recommended above are 
adopted in boilers of the ordinary Lancashire or Gal- 
loway type, and the boilers are well made, little practical 
difficulty is experienced. 

LavinectTon E. Fietoner, Chief Engineer. 

Manchester Steam Users’ Association, 

9, Mount-street, Albert-square, Manchester, 
June 7, 1890. 





FOORTH REPORT OF THE RESEARCH 
COMMITTEE ON FRICTION.* 


Experiments on the Friction of a Pivot Bearing.t 


Tuk experiments on the friction of a footstep bearing, 
which form the subject of the present report, were tried 
in July, 1890, at Messrs. Simpson and Co.’s works, 
Pimlico. 

Description of the Apparatus.—The apparatus em- 
ployed in these experiments is shown in the ac- 
companying diagram, Fig. 1; and in detail in Figs. 2 to 

. The bearing experimented on was flat ended and 
3 in. in diameter, Fig. 2. The vertical shaft carrying the 
footstep was geared to a horizontal shaft, Fig. 1, which 
was driven by a belt from the shafting of the works. 
Variations of speed were obtained by keying pulleys of 
various diameters on the horizontal shaft. ‘rhe bearing 
B was pressed upwards against the footstep by an oil 
press P with a plunger 6 in. in diameter. Tis plunger 
was made a good but perfectly free fit in its cylinder for 
a length of 9in., a number of grooves being turned in 
the cylinder throughout its whole length at close intervals. 
The pressure was applied by means of a small hand pump, 
provided with an air vessel, pumping oil out of a tank into 
the press. It was found that the leakage of the oil past 
the plunger, even with the highest pressures, was ex- 
ceedingly slow, requiring only an occasional stroke of the 
pump to keep the pressure constant; and at the same 
time the friction was practically nil. Into the top of the 
plunger was let a piece of hard steel, Fig. 2, having a 
conical depression, or centre pop, wherein rested a hard 
steel conical centre, which was formed on the bottom of 
the plate L that carried the bearing. This plate was 
circular, Fig. 3, and had a groove turned in its periphery ; 
a small chain was fastened to the plate and lay in the 

roove round a portion of the circumference, from whence 
it led off to a spring balance attached to the fixed frame 
of the apparatus; sothat the rotation of the plate stretched 
the spring balance, and the force tending to turn the 
plate was thereby indicated. The upper end of the 
vertical shaft that carried the footstep F had a piston T 
fixed on it, Fig. 2, which revolved in a cylinder 6 in. in 
diameter. This upper cylinder was connected by a pipe 
with the cylinder of the lower press P, Fig. 1, so that, 
whatever oil pressure there was in the lower cylinder 
pressing the bearing upwards, there was the same in the 
upper cylinder pressing the footstep downwards. This 
was a convenient way of providing for taking the upward 
thrust upon the experimental bearing. 

The footstep having been set running at the desired 
speed, the hand pe was worked until the pressure 
gauge on the oil press P indicated the desired pressure ; 
and the friction was then read off the spring balance con- 
nected with the bearing plate L. The load could be 

uickly removed from the bearing by opening a cock for 
Eechontan the oil from the air vessel of the pump. This 
method of applying the load was found to be exceedingly 
convenient, and to be much superior in that respect to 
any of the methods used for this purpose in the former 
experiments made by the Committee. 

Lubrication.—-The first method of lubrication tried was 
by introducing the oil through a hole in the centre of the 
bearing, Figs. 3 and 4, and distributing it through two 
radial grooves extending from the central hole to within 
vy in. of the periphery of the bearing surface; these 
two radial grooves were opposite each other, so that they 
lay on the same diameter. A pipe and a passage drilled 
in the brass connected an ordinary lubricator with the 
central hole. When the experiments were started, it was 
found that the bearing took oil out of the lubricator pipe 
very fast, and delivered it out at the top of the bearing. 
This suggested the removal of the lubricator, and the 
soldering of a piece of sheet brass round the top of the 
bearing, Fig. 4, so as to collect the oil and return it by 


* Paper read before the Institution of Mechanical 
Engineers. 
+ For previous reports see Proceedings 1883, p. 652; 


means of a small overflow pipe into the lubricating pipe. 
There was a sufficient space between these pipes to allow 
the dripping of the oil to be seen, so that the quantity 
passing could thereby be estimated. Thus the bearing 
proved to be a most efficient pump, causing a rapid cir- 
culation of oil through itself. At first, before the surfaces 
were worn down to a proper bearing, the oil was observed 
to be dirty, and charged with Y mcrae of brass ; as long 
as this continued, the oil was diverted from the overflow 
pipe, and ran to waste, while fresh clean oil was supplied 
to the lubricating pipe. When after running a few 
hours the oil from the overflow pipe was observed to be 
clean, it was turned into the lubricating pipe, and the 
bearing was then self-lubricating, and continued using 
the same oil over and over again. 

Results ofthe Experiments.—The arrangement for lubrica- 
tion above described, with two radial grooves in a flat 
bearing of manganese-bronze with a steel footstep, was first 





























TasLE XVI.—Experiments on the Friction of a Pivot 
Bearing. Steel Footstep on Manganese-Bronze Bearing. 


The friction given is that of one face of the flat circular bearing 
surfaces, at the effective radius of the face, namely, 1 in, 























oan Friction. 
il Drops 
Speed. Load. [per Minute. 
Total. | Coefficient. 
Ib. p. 8q. in. inch-Ib 
20 20 2.77 0.0196 
40 26 4.61 0.0147 
60 revolutions 60 40 7.07 0.0167 
per minute. 80 50 10.25 0.0181 
100 54 15.48 0.0219 
120 56 18.32 0.0221 
20 79 1.13 0.0080 
40 82 1.54 0.0054 
60 80 2.26 0.0053 
80 83 3.59 0.0063 
128 revolutions 100 £8 5.48 0 0077 
per minute. 120 84 7.02 0.0083 
140 90 9.23 0.0093 
160 84 12.82 0.0113 
260 ce Heated and seized 
300 . ” ” 
20 196 1.44 0.0102 
40 Stream 1.74 0.0061 
60 200 2.15 0-0051 
194 revolutions 80 200 2.56 0 0045 
per minute, 100 200 3.13 0.0044 
120 168 4.41 0.0052 
140 158 6.10 0.0062 
160 168 7.69 0.0068 
20 2.51 0.0178 
40 3.03 0.0107 
60 Con- 3.33 0.007: 
290 revolutions 80 tinuous 3.64 0.0064 
per minute, 100 stream 3.95 0.0056 
120 4.10 0.0048 
140 4.51 0.0046 
160 200 5.03 0.0044 
20 2.36 0.0167 
40 2.72 0.0096 
| 60 Gans | 8.08 0.0073 
353 revolutions 80 sn 3.59 0.0063 
per minute, 100 erie 4.00 0.0057 
120 4.51 0.0053 
140 5.23 0.0053 
160 | 6.15 0.0054 





as shown in Table XVI. above, and in the diagram, 
Fig. 5, in which the load is given in pounds per square 
inch of bearing surface, and the friction is in inch-pounds, 
The coefhicient of friction was obtained by dividing the 
friction in inch-pounds by the product of the load multi- 
plied by the area of the bearing. The radius of one inch is 
taken use it is wwodhieds of the radius of the bear- 
ing. If the flat disc of bearing surface be imagined to be 
made up of a great numberof sectors or triangles radiating 
from the centre of the circle, the centre of area of any one 
of these triangles or sectors is at two-thirds of the dis- 
tance from the apex or centre to the base or circumfe- 
rence. Supposing any one of these triangles to be pulled 
along in a straight line over a plane surface, the line of 
force pulling it would pass through its centre of area, 
because it must be assumed that the friction per unit of 
surface is the same in all parts of the area of the triangle. 
It therefore seems reasonable to take two-thirds of the 





1885, p 58; and 1888, p. 173, 





radius of the bearing as the radius at which the force of 





tried at 50, 128, 194, 290, and 353 revolutions per minute, | 


friction acts, for the purpose of calculating a coefficient 
of friction which will serve as a comparison between this 
and the other forms of bearings tried in previous experi- 
ments. Of course this view implies the assumption that 
the pressure is uniform over the entire service, and that 
the friction is independent of the velocity. 

After these experiments with the steel footstep on 
manganese-bronze, a white metal bearing surface was 
substituted for the manganese-bronze, the methods of 
grooving and lubrication being kept the same. A set of 
experiments were taken at 128 revolutions per minute, 
the results of which are shown in Table II., and in 
the diagram, Fig. 5, It will be seen that the coefficient 
of friction is a little larger with the white metal than 
with the manganese-bronze, but the difference is so small 
that the results may be looked upon as practically iden- 
tical; for when the friction is mainly between oil and 
metal, it should be independent of the nature of the 
metal. Probably the white metal bearing was tried before 


PivoT FRICTION 
Steel footstep on 




























Load !bs. per Sq. 


it was worn down to quite as true a surface as the man- 

ganese-bronze. 

TaBLE X VII.—Experiments on the Friction of a Pivot 
Bearing. Steel Footstep on White Metal Bearing. 


The friction given is that of one face of the flat circular bearing 
surfaces, at the effective radius of the face, namely 1 in. 














Friction. 
Oil Drops 
Speed. Load. per Minute.|— waa a 
| Total. Coefficient. 
Ib. per sq. in in.-lb. 
* 20 60 to 70 1.23 0.0087 
40 60 ,, 70 1.95 0.0069 
60 60 ,, 70 2.92 0.0069 
128 revolu- 80 60 ,, 70 4.36 0.0077 
tions per 100 69 ,, 70 6.15 0.0087 
minute 120 60 ,, 70 8.77 0.0103 
140 60 ,, 70 10.25 0.0104 
160 » 70 12.56 0.0111 
240 Heated and seized 














An examination of the Takles and of the diagram, 
Fig. 4, shows that at the higher speeds the coefficient of 
friction is less, owing to the more perfect lubrication, as 
shown by the more rapid circulation of the oil. That the 
lubrication and condition of the surfaces were fairly per- 
fect is shown by the low coefficient of friction, which at 
the higher speeds with medium loads was in several cases 
under 0.0050 or g}zth. 

After the com letion of these experiments, the man- 

nese-bronze and the white metal bearings were tested 
or endurance at 128 revolutions per minute. The man- 
ganese-bronze bearing heated and seized on one occasion 
with aload of 2601b., and on another occasion with 300 lb. 
per square inch. The white metal bearing under similar 
conditions heated and seized with a load of 240 lb. per 
square inch, 

Besides the experiments of which the results are here 
given, the steel footstep on manganese-bronze was varied 
by lubricating with three and with four radial grooves ; 
but the friction was from one and a half times to twice as 
great as with only the two grooves. This fact was care- 
fully ascertained ; and the plan shown in Fig. 3 of two 
opposite radial grooves—or, as they may be called, a 
single diametrical groove—was adopted for experiment as 
being decidedly the best. 

General Conclusions.—These experiments show con- 
clusively that a we of this character is capable of 
very perfect automatic lubrication, if provision is made 
for allowing the oil which overflows at the top of the 
brass to find its way back to the bearing surface at the 
bottom. Also that a single diametrical groove is better 
than any other plan. The perfection of the lubrication 
by this arrangemet is proved by the low coefficient, which 
more nearly approaches the low values obtained in the 
first experiments, on a cylindrical journal running in an 
oil bath, than any since obtained. 





British ASSOCIATION.—Dr. Archibald Geikie, Director- 
General of the Geological Survey of Great Britain and 
Treland, is spoken of as President of the British Associa- 
tion next year, when the meeting place is the city of 
Edinburgh. It is possible that the meetings will be held 
rather earlier than usual, as the summer classes of the 
University close about the end of July. If the meetings 
should be heldin the early days of August the a and 








others will probably delay their departure from the city. 
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The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated, 

Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. RBapER Lack, Esq. 

The date of the advertisement of the acceptance of a complete 

cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the opt of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


1052. P. E. J.andG. A. L. Niclausse, Paris. Multi- 
tubulous Boilers. [8d. 8 Figs.] January 20, 1891.—This 
invention has for its object a multitubulous steam generator, the 
tubes of which are separately removable and are in equilibrium. 
The boiler tube B is fixed upon a piece of lantern-like form slightly 
conical on the outside, which is closed at a and has a partition h. 
Upon the part @ is fixed a piece which at k carries a circulating 
tube C. A plug m is prolonged as far as the partition, and at k it 
takes the form of a ring upon which the tube C is fixed. The piece 
a bis pierced with a number of holes. The piece mk also has 
openings formed in it. A steam producer composed of a tube B 






































and a tube C is mounted upon a collector. This collector is fur- 
nished with a partition y between its two faces O and Q. This 
partition and the two faces have holes in them and the holes range 
the one with the other. When the water commences to heat, a 
circulation is established, the cold water, descending by the inner 
circulating tube, coming from the fore part of the collector, and 
the hot water, which is between the two tubes, ascending towards 
the upper part of the reservoir by the rear part of the collector. 
(Accepted March 4, 1891). 

1034. H. H. Lake, London. (J. A. Groshon, New York.) 
Direct-Acting Steam Engines. (8d. 7 Figs.) January 
20, 1891.—This invention relates to that class of pumping engines 
in which the steam is used expansively, and in which it is necessary 
that a force be made to oppose the main piston-rod during the first 
portion of its stroke, and to assist it during the latter portion. In 


the operation of mechanism for accomplishing this object, which, 


Fig 








oan 
according to this invention, consists of a series of levers in combi- 
nation with the main piston-rod, during. the first portion of the 
stroke of the main piston-rod E, that rod and the block F forces a 
link G and upper end of the rocking levers H towards the water 
cylinder B, thereby drawing downward on rods L and causing 
auxiliary levers N to rotate and draw rods R upward against the 
force exerted upon the upper surface of the pistons Y, which force 





during such movement operates to oppose the movement of the 
main piston-rod E until the rocking levers H are in a vertical posi- 
tion, at which time the continued movement of the piston-rod E 
carries the upper ends of the levers H beyond their vertical centres, 
and permits the pressure within auxiliary cylinders T to return 
the pistons Y, the rods R and the connecting mechanism, to their 
former relative positions, and to act in conjunction with the main 
piston-rod. (Accepted March 4, 1891). 


1284. O. Imray, London. (R. and M. Mannesmann, 
Bliedinghausen, Germany.) Boiler and ce S. 
6d. 1 Fig.) January 24, 1890.—This invention relates to a device 
for the combustion of the smoke of furnaces. At the firedoor a 
feeding pipe A is provided which is closed at its top by a valve B, 
and through which the charge may be introduced. Below this 
closing device a pipe D is placed, which is connected with the ash- 
pit or with the lowest part of the fuel. Within this connecting 
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pipe an injector E is arranged which partly sucks off the gases 
from the combustion chamber through the fresh coal, and blows 
them mixed with the products of distillation of the fresh coal re- 
sulting therefrom, below the ashpit or into the lower glowing part 
of the charge of fuel; thus the heavy hydrocarbon gases are forced 
to enter the lowest part of the fuel which is at the greatest heat. 
(Accepted February 25, 1891). 


5076. N. Chandler, Hednesford, Staffs. Single- 
Acting Fluid Pressure es. (Sd. 4 Figs.) April 
1, 1890.—The distributing valve 1 is in the form of a hollow cylin- 
der, within which works a piston cut-off valve 2, designed to close 
the steam admission ports la in the valve 1, and so cut off the 
admission of steam to the cylinder 1*. The valve 1 and the valve 
2 are worked by separate eccentrics 3 and 4 respectively, on the 
crankshaft 5, both eccentrics being inside a closed crank chamber 
6 and arranged between a cheek 7 of the crank-pin 8, and the 
inner end of the adjacent bearing 9. The rod 10 of the valve 1 is 
hollow and works through a stuffing-box 11, and the spindle 12 of 
the valve 2 passes hep = it. The eccentric-rod 14 is jointed to 
the spindle 12, and is slotted at 15 to admit of free play for the 
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connection between the eccentric-rod 16 and the enlarged part 
10a of the rod 10. The compression is effected by a hollow sleeve 
valve 21 made in one with the valve. Steam is admitted by the 
valve 1tothe upper end of the cylinder 1*. It exhausts through 
that part of the valve chamber 1b that is below the cut-off valve 
2, and thence through the sleeve valve 21 and port 22 to the 
lower end of the cylinder. The sleeve valve 21, as the piston 
nears the lower end of its stroke, closes the exhaust port 23 suffi- 
ciently to insure a compression of the exhaust steam on the return 
stroke. The cut-off eccentric 3 is made with an eye 3a for the 

e of the crankshaft 5, and with arms 24. It is journalled 
on a pin 25, driven from the crankshaft. (Accepted March 4, 
1891). 


5878. J. Wild, Oldham, Lancs. Valve Gear for 
Reversing the Motion of Steam Engines. [6d. 2 Figs.) 
April 18, 1890.—The valve spindle J is actuated by means of the 
slide block I, which in turn is actuated by the slotted lever A', 
which rocks upon a pivot E. The slotted lever is actuated by the 
rod Cl from the return crank B. The backward and forward 
motion are given by the same agent, and the angle of advance 
for either motion is obtained by moving the driving rod and 
slotted lever through an angle equal to double the angle of 





advance. F is the reversing shaft. K is the radius lever, 
carrying the slotted lever, and K! is the reversing lever. If the 
radius lever K be lifted (carrying with it the slotted lever A!) so 
that its centre will coincide with the line F G, then the slotted 
lever A! will be changed from a lever of the first to a lever of the 
second kind, and a motion, nearly opposite to the motion pre- 
viously given, will be given to the valve-rod, and that motion 
will be in advance of the motion of the engine equal to the angle 
ABI D, representing the angle of advance, and thereby giving an 
opposite motion to the engine. (Accepted March 4, 1891). 


ELECTRICAL APPARATUS. 


5750. R. E.B. Crompton, London. (W. Fritsche, Berlin.) 
tures for Dynamo-Electric Machines and Elec- 





tric Motors, [8d. 12 Figs.| April 16, 1890.—The armature 
consists of a central hub, which is in two parts, one of which, n, 
forms its body, and the other part, n!, is aseparate flange or ring, 
which holds the soft iron staves s!, s2, which form the armature 
winding, firmly in position. Each alternate stave s! is longer than 
the next s?, and is provided at its outer ends with abutting seg- 
ments c, so that the staves s! form a complete wheel. These 
staves sl, s2 can be conected electrically so as to form the arma- 
ture circuits at points inside and outside the ring of field magnets 

















NS by curved connectors v. Notches el, e? are cut in the staves 
sl, s2, in which to place the connectors v, so as to form two con- 
centric rings of connections; the inner ring k! k? connecting 
the inner ends of the staves, the outer ring K! K2 connecting their 
outer ends. To better secure the inner ends of the staves s!, s? in 
the hub, notches ¢!, #2 may be cut on their edges. To firmly 
connect the outer ends of the staves a band of wire is wound into 
a deep groove turned in the external periphery of the segments 
c. (Accepted March 4, 1891). 

5804. C. Pollak. Paris. Electric Miners’ Safety 
Lamps. (8d. 9 Figs.] April 17, 1890.—A portable electric lamp, 
according to this invention, is composed of an accumulator, which 
is placed in boxes A, a cover E closing the boxes and supporting a 
switch, an incandescent lamp, and a cylindrical glass chimney G. 
The latter surrounds the incandescent lamp and is covered with a 
plate H. Bolts and nuts hold together all these parts in such a 
manner that the breaking of the glass cylinder G, or the unscrew- 
ing of the nuts v, causes the interruption of the circuit of the cur- 
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cia 
rent which feeds the lamp. For the purpose of lighting the lamp, 
apin y is introduced intoa hole min the cover, the point of 
which pin raises one of the contact strips 7, the pin itself making 
contact with the second lamp carrier tube 1. For the purpose 
of charging the accumulators two insulated pins are introduced 
into holes m, m in the cover, which pins form contact with the 
two strips i, ¢ of the accumulator, so that by connecting the pins 
to the poles of an electric source the accumulator becomes charged 
without affecting the lamp. (Accepted March 4, 1891). 


6475. W. Lowrie and C. J. Hall, London. Safet 
Device for Electric Circuits. [8d. 8 Figs.] April 28, 1800. 
—The safety device consists of an exhausted and sealed glass bulb @ 
containing a pair of conductors b, b1, made with a spring which 
tends to bring the lower ends into contact, but they are separated 
by a material c, which will become carbonised by the electric cur- 




















rent should the electrical pressure exceed the required limit. The 
conductors b, b! have terminals of platinum wire passing through 
and sealed in the glass, and they are formed into loops at the 
outer extremity by which they are attached to the insulated cir- 
cuit terminals d, d!, which are mounted within the frame e of a 
case having a glass front for inspection. (Accepted March 4, 1891). 


GUNS, &c. 


4471. H. H. Lake, London. (//. S. Maxim, Paris. 
Pointing, zvaiaing, and Laying Guns. [lild. 7 Figs.) 
March 21, 1890.—The elevating gear comprises a curved toothed 
rack C, pivotted at C! to the upper part of the mounting B, which 
rotates on a pivot Bl, and geared with a pinion D on a shaft D!, on 
which is also a wormwheel E. This wormwheel is geared with a 
worm F on a shaft F!, supported in bearings F? on the cradle A, 
The training gear comprises a wormwheel G on the stationary 
part of the mounting B, gearing with a worm H on a shaft f', 
fitted in bearings in the rotating part of the mounting B, and on 
which is also fixed a wormwheel J. This wormwheel J is geared 
with a worm K on a shaft K!, supported in bearings K2 secured to 
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the rotating part of the mounting B. a@ is a small electric motor, 
which is attached by a universal joint b to the cradle A. When it 
is desired to lay the gun the motor a is started, then the gunner, 
by pressing against the shoulder-piece, disengages a sleeve h 
from a bracket j; he then moves the shoulder-piece about the 
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ne g, thus turning the motor @ about its universal joint b, and 
pringing the driving wheel c into gear with one or two of the 
friction wheels 0 as the case may be, motion thereby being 
imparted from the motor a to the elevating gear or to the train- 
ing gear or to both. (Accepted March 4, 1891). 


6485. C.G. Mellstrom and A. Bremburg, London. 
Mounting and Working Ordnance. [8d. 8 Figs.) April 
28, 1890.—The body a of the gun slides in a cradle b carried by 
trunnions ¢ upon the mounting d. The buffer cylinder e contains 
two pistons f, g, mounted upon a rod h, the rear end of which is 
connected to a bracket ¢, recoiling with the gun. A spring j sur- 
rounds the rod A and serves to store sufficient energy to return the 
gun to the firing position. This spring is inclosed in a cylinder k 
fixed within the buffercylindere, and bears against the cylinderkand 
the piston g. Valves /, m are placed upon the pistons f, g, opening 
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and closing the passages formed in the pistons. m, 0 are the pas- 
sages formed in the walls of the cylinders e, k respectively, for the 
passage of liquid, and p, g are the slides working in conjunction 
with the poaege n,o. Gear wheels, worm wheels, and worms 
are so arranged that, when the gun is elevated the channel n will 
be reduced in area by the slides, so as to increase the resistance to 
the movement of the buffer piston f and the channel o increased 
in area to lessen the resistance to the movement of the piston g 
during the return of the gun to its firing position, and vice versa 
when the gun is depressed. (Accepted March 4, 1891). 


6585, H. H. Lake, London (i/. S. Maxim, Madrid.) 
Automatic Guns, (8d. 6 Figs.) April 29, 1890.—For operat- 
ing the breech mechanism, not only the dynamic force of the 
gases issuing from the muzzle is used, but also the expansion of 
the same in a chamber formed in front of the muzzle between two 
cup-sh i pieces B, C, one of which, C, is stationary, being fixed to 
the cradle in which the gun A slides, and the other, B, is movable, 





being attached to the muzzle of the gun, and acts upon a lever for 
operating the breech mechanism, The pieces B, C are formed 
with apertures for the passage of the shot, and are so arranged 
relatively to each other, that a chamber is formed between them, 
the piece B being formed somewhat libe a cylinder, which, when 
at the forward end of its movement, surrounds the piece C. The 
gases escape through the central opening, and through an annular 
space F. (Accepted March 4, 1893). 


MACHINE TOOLS, SHAFTING, &c, 


6296. J.and H. W. Smith, Glasgow. Machines for 
Cross-Cutting le and Doub e-Angle Bars. [8d. 
8 Figs.} April 25, 1890.—In a machine for cutting a Z bar, one 
stationary cutter is made adjustable by means of a wedge and screw 
and other stationary cutters are provided, which are changeable to 
suit different sizes of bar. Supposing a Z bar Z is to be cut and is 
placed with its web horizontal. The vibrating cutting block V, 
which is centred within the framing F, and is made to vibrate by a 
crank 12 on a rotating shaft A, is provided with a cutter C! for cut 
ting through the upward flange and web, and with another cutter C2 





stationary cutter C3 for the cutside of the upward flange, is 
made adjustable horizontally upon the fixed framing F, this ad- 
justment being effected by a wedge W, which is adjustable across 
the back of the cutter C3 by means of a screw spindle S, having on 
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it a handwheel H. This cutter C3 is adjusted in its innermost 
ition for the broader Z bars of one series of sizes, and is ad- 
usted further out for smaller sizes of the same series, the moving 
cutters Cl, C2 being changed for the different sizes when required. 
(Accepted March 4, 1891). 


6793. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin.) Combined Electro-Mag- 
netic Shaft Coup and Brake Apparatus. (8d. 
6 Figs.}] May 2, 1890.—On the driving shaft Bl! is fixed the 
electro-magnet E! of an annular trough shape, the ends of the 
coil el of which are ted to the insulated rings s,s on the 
shaft Bl, on the outer surfaces of which bear brushes connected 
to two leads of an electric circuit, in which is included the switch 
apparatus. E? is asecond similarly constructed electro-magnet 
fixed to the bearing C of the driven shaft B?, the coil of the 
electro-magnet being also connected to the circuit. Upon the end 
of the shaft B? is a soft iron disc A, which acts as armature 








to both the electro-magnets E! and E2, either the shaft B* being 
capable of end motion, or the disc A being arranged to slide 
thereon. On coupling up the electro-magnet KE! with the circuit 
by means of the switch the magnet will attract the armature disc 
A and will thus effect the coupling of the shaft B2. To bring the 
shaft B2 to a standstill, E! is disconnected from the circuit, and E? 
is coupled thereto, whereby the armature A will be attracted by 
the fixed electro-magnet E2, The armature A may be formed as a 
pulley (Fig. 2) loose upon the shaft Bl, and receiving motion 
therefrom on being attracted by the electro-magnet El, while on 
rendering E! inactive, and the electro-magnet E? active, the 
pulley is brought toa standstill. (Accepted March 4, 1891). 


MISCELLANEOUS. 


1237. R.Mannesmann, Landore. Manufacture of 

uminating Gas. (8d. 2 Figs.) January 23, 1890.—Instead of 
heating the retorts externally, the direct heating of the coal from 
within the retorts is effected by burning a portion thereof and stor- 
ing up the heat generated in incandescent coke, the heat of which is 
transmitted, by means of a portion of the produced gas itself, to 
the fresh gaseous coal, the illuminating gas being thus made to act 
as carrier of heat. When the valves are in the position shown, air 








is being supplied through a pipe N to the bottom of the producer 
A, this being at the same time in communication with the chimney 
flue K. Inthe producer Al, on the other hand, the air supply and 
chimney draught are cut off, and the gases given off from the top 
of the producer, are partly made to circulate through a tube to 
the bottom of the producer by an injector, while the other por- 
tion of the gas produced is led off intothe main B. After a 
certain time the valves are reversed, thereby reversing the opera- 
tions in the two producers. (Accepted February 25, 1891). 


1238. R. Mannesmann, Landore. Production of 
Water and Illuminating Gas. (8d. 1 Fig.) January 23, 1890. 
—-The water gas, or a mixture of water gas and illuminating gas, 
is produced by means of the repeated passage of a mixture of water 
gas and steam first through a heated regenerator and then through 
the fuel to be converted. gas producer is filled with fuel, and 
two regenerators, which communicate with it, are provided 
with valves, so as to be made to communicate alternately with 
the producer. From the upper part of the producer A a passage, 
in which is an injector B, leads to a valve chamber C, from which, 
by a valve D1, a portion of the gas is directed into the reg ti 
R}, where it is heated and is then directed, bya valve El, into a 





the regenerator R! and abstracting heat from it, the other re- 
generator R? is being heated by the combustion of a portion of the 
produced gas, the valves D2 and E2 being set so as to directa 
current of flame through R?. When R! is cooled and R? is heated 


the valves D!, D2 are reversed so as to direct the portion of produced 

SS mt be F tre’ p Ho ~~ valves El, E2 are inverted so 
at flame can irected throu to heat it again. (Accepted 

February 25, 1891). . _ — 


1283. O. Imray. London. (R. and M. Mannesmann, 
Bliedinghausen, Germany.) Production of Coke. [8d. 
1 Fig.) January 24, 1890.—The coke oven is supplied with coal 
through the valve B, and has its coked contents discharged through 
the door L. The oven communicates by a branched pipe C C, with 
the one end of two regenerators D, D1, which communicate at the 
other end by a branched pipe E E, with nozzles F, F entering the 
lower part of the coke oven. The Lranched pipes C and E are each 
provided with flap valves C! and El, by means of which the one 
generator is put in communication with the coke oven, while the 
communication with the other one is cut off. An injector in the 





pipe C serves to produce a circulation of the gases given off at 
the —— the coke oven through the regenerator D, the highly 
heated gases issuing from the lower end of the generator being 
partly led back through the pipe E and nozzles F into the lower 
“omg of the coke oven, where they effect the distillation of the coal 

y their heat. The regenerators also communicate with each 
other at each end by branched pipes H, I, which also communicate 
respectively at H1 with a chimney flue, and at 1 with a supply of 
air, each branched pipe being provided with a flap valve JK. The 
regenerators are heated by the combustion of a part of the dis- 
tilled gases. (Accepted February 25, 1891). 


1285. O. Imray, London, (R. and M. Mannesmann, 
Bliedinghausen, Germany.) Gas ucers. [6d. 2 Figs. 
January 24, 1890.—This invention relates to a gas producer in 
which the heavy hydro-carbons are converted into light hydro- 
carbons, which, in mixing with the products of the gas producer, 
enrich the same and pass with them through the gas passages 
without leaving any precipitate. The main body of produced gas 
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passes away by the pipe A, but a — is drawn from the top 
of the producer by the pipe B, and by means of an injector C is 
caused to descend to the ashpit D, whence it passes again through 
the incandescent fuelin the producer. The ashpit is also supplied 
with air or a mixture of air and steam hy the inlet E, the inflow 
being caused by aninjector. (Accepted March 4, 1891). 








STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 36 and 36, Bedford- 








for acting on the outer side of the downward flange. The 


passage F leading to the ashpit G. While the gas is passing through 
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Fics. 5 anp 6. SECTIONS AND PLAN OF TURBINE AND DYNAMO STATION AT JUNCAL. 
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THE TRANSANDINE RAILWAY 
TUNNELLING PLANT. 

Some time ago we gave an itinerary sketch of 
the Transandine Railway, which is to connect the 
series of railways across South America, joining 
the River Plate with the Pacific coast of Chili 
(vide ENGINEERING, vol. 1., page 329), and on that 
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ARGENTINE REPUBLIC 


























the Argentine Government. The railway connects 
with this line at Mendoza, and, passing over the 
mountains, joins existing railways at Santa Rosa, 
40 miles from the frontier and 53 miles from the 
coast. The length of the new railway is 149 miles, 
of which 109 miles are on Argentine territory and 
owned by an English company, the Buenos Ayres 
and Valparaiso Transandine Railway Company, 


REPUBLIC OF CHILI 





reader to our previous article for maps of the 
country showing the general route of the railway 
across the continent. Fig. 2 appended is a plan 
of the works from Juncal, in Chili, to the Quebrada 
Navarro in the Argentine Republic, the distance 
by the line being about 14 miles. In this part of 
the line are included all the summit tunnels, and 
the altitudes are indicated on the profile, Fig. 1. 
The greatest height attained by the railway is 
3188 metres (10,460 ft.), while the summit level is 
3800 metres (12,467 ft.) above sea level. In that 
distance there are, as shown, eight tunnels, the 
longest being the summit tunnel, having a length 
of 5065 metres, or 5540 yards. The spiral tunnel is 
at Portillo. The radius of the curve is 200 metres, 
equal to nearly 10 chains radius. Of these eight 
tunnels, seven are in sidelong ground admitting 
of openings being made, so that a greater number 
of working faces are obtained, thus enabling the 
excavation to be done in shorter time than if 
worked only from the ends. The maximum grade 
is 8 per cent., and this extends for a distance of 
15 kilometres (9.32 miles). 

It may here be stated that the tunnels are for 
single line, the area being 18.51 square metres 
(199.244 square feet), the height being 5.30 metres 
(17.38 ft.), the width 3.40 metres (11.15 ft.), and 
the radius of arch 2 metres (6.56 ft). A section is 
given (Fig. 3). It is in the boring of these tunnels, 
or rather in the means adopted, that Messrs. Clark 
have overcome extraordinary difficulties, and a 
detailed description of the plant will be interesting. 

The installation may be said to be unique, as it 
is probably the first time that the power for com- 
pressing air for the drills has been conveyed for 
such a long distance by electric cables. In our 
previous article we referred to the reasons which 
made such an arrangement almost imperative. 
In the first instance the absence of fuel on the 
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Fic. 3. SECTION OF TUNNELS ON TRANSANDINE 
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occasion referred to the engineering difficulties 
associated with the undertaking. These princi- 
pally relate to tunnelling and overcoming great 
differences of level, due to the lofty mountains 
which form such a suitable frontier between Chili 
and Argentine. The railways formerly constructed 
extended to Mendoza from Buenos Ayres, a dis- 
tance of 648 miles, of which 428 to Villa Mercedes 
were built by Messrs. J. E. and M. Clark and 
Co., the concessionaires and constructors of the 
Transandine line, and the remaining 220 miles by 
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SHOWING ARRANGEMENT OF DRILLING PLANT FOR SUMMIT TUNNELS, 


Limited, while the 40 miles in Chili are owned by | 


Clark’s Transandine Railway Company. Mendoza 
is 2376 ft. and Santa Rosa 2704 ft. above sea 
level, but between these points the line rises 
to 10,460 ft. The tunnels, which are at the point 
where the line attains its highest level above the 
sea, extend in all to 15 kilometres (9.32 miles), and to 
overcome a part of the difference in level within 
a short distance, and at suitable working gradients, 
it has been found necessary to construct a spiral 
tunnel, 2061 yards long. We would refer the 


spot and the enormous expense which would 
have been involved in obtaining it, precluded the 
use of any but natural power for driving the air 
compressors. Secondly, since suflicient water 
power could not be obtained near the faces of the 
tunnels, which have to be drilled by machines, it 
was necessary to place the turbines where the 
power could be obtained and to transmit it to the 
compresscrs. Upon the advice of their engineer, 
Mr. Alfred Schatzmann, who had had great experi- 
ence on the St; Gothard and other European tunnels, 
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Messrs. Clark adopted an electrical transmission 
of power. Mr. Schatzmann planned the arrange- 
ment of the installations, and fixed the power of 
the machines required at each. 

The disposition of the various departments of the 
works thus becomes matter of interest, and before 
dealing at length with the plant itself, we shall 
refer more particularly to its arrangement and 
general efficiency. Fig. 4 shows the districts in 
which the various works are placed. There are 
three installations, one upon the Argentine and 
two on the Chilian side of the Andes, each being 
distinct in all points, except that the primary 
stations on the Chilian side are both located at 
Juncal. Each installation has a primary station 
where the turbines and dynamos are situated, and 
a secondary station with electro-motors and air com- 
pressors. 

The Chilian installation consists of two primary 
stations under one roof at Juncal, with secondary 
station at Juncalillo and Calavera, as shown on 
plan, Fig. 4. There are separate cables for trans- 
mitting the power from Juncal to Juncalillo and to 
Calavera. The power for driving the turbines is 
obtained from the Quebrada Juncalillo, the water 
being conveyed from the settling tanks to the tur- 
bines, a distance of 1300 metres (about 1420 yards) 
by a double line of 20-in. diameter steel pipes. 

The primary station at Juncal for this installation 
consists of six Girard turbines, each giving 80 horse- 
power effective at a speed of 700 revolutions per 
minute, receiving 50 litres per second (11 gallons) 
under a pressure of 170 metres head of water 
(557.8 ft.). Figs. 5 and 6 (see two-page plate) are 
plan and section of the station. The total power 
given out by the turbines is therefore 80 horse- 
_— by 6=480 horse-power effective. Each 80 
1orse-power turbine is coupled directly on to the 
shaft of an 80 horse-power dynamo, consequently 
there will be no loss of power in transmission 
from the turbines to the dynamos. The dynamos, 
each absorbing 80 horse-power and working at 700 
revolutions per minute, have an efficiency of 90 
per cent., an electrical output of 400 volts and 135 
amptres. They are grouped in two groups of three 
dynamos each, each group having a main and return 
transmission cable. A great advantage is gained in 
having two groups, as should accidents or other 
cause prevent one from being worked, the whole of 
the tunnelling would not be stopped. The cables 
have been calculated for 400 volts by 3=1200 volts 
with a section of copper of 0.233 in., and having a 
conductivity of 98 percent. of pure copper, the loss 
in the cables main and return being 8 per cent. 

The secondary station at Juncalillo, of which Figs. 
7 to 9 show plan and sections, is 3000 metres (about 
3281 yards) from Juncal, the power available being 
2 by 3 by 80 horse-power by .91 by .92 = 401.8 
horse-power. At Juncalillo the cables are attached 
to six electric motors, similar to the 80 horse-power 
primary dynamos, but owing to the loss in the line 
they will only run at 600 revolutions. The motors 
have a commercial efficiency of 90 per cent., and 
the six will give a power equal to 401.8 horse- 
power by .90=361.67 horse-power. The motors 
running at 600 revolutions per minute drive through 
a shaft, running at 300 revolutions, six air com- 
pressors at aspeed of 180 revolutions per minute. 
Assuming the loss of power due to shafting and 
belting at 5 per cent., the power available for 
driving compressors is 361.67 horse-power by .95= 
343.58 horse-power. ‘he compressors, six in 
number, each take in 9 cubic metres of air (317.84 
cubic feet) per minute when working at a speed 
of 180 revolutions per minute, and compress it 
to six atmospheres absolute, the total being 54 
cubic metres (1907 cubic fect), which produce 9 cubic 
metres (317.84 cubic feet) at six atmospheres abso- 
lute (88 lb.). Assuming that each cubic metre of 
air taken in and compressed to 6 atmospheres, 
requires 6.15 horse-power, th? powers absorbed by 
the compressors will be 54 by 6.15 horse-power= 
332.10 horse-power, which, deducted from the power 
available 343.586 horse-power, leaves 11.486 horse- 
power available for the workshops and electric light. 

The installation of Juncal-Calavera is very 
similar to the Juncal-Juncalillo, described above. 
The turbines are in the same shed and take their 
water from the same source. These and the 
dynamos are also of the same size and power, but 
since the distance Juncal-Calavera is 7000 metres 
against 3000 metres for Juncal-Juncalillo, the 
power available at Calavera for driving the com- 
pressors is proportionally less. The cables, one 
main and one return, have a section of copper of 





0.271 in., and carry 1600 volts (the product of four 
dynamos at 400 volts each) with a loss of 12 per 
cent. main and return. The power available there- 
fore for driving the four compressors at Calavera 
(which are the same size as those at Juncalillo) is 
4 by 80 horse-power by .91 by .88 by .90 by .95= 
219.10 horse-power, the compressors requiring 6.15 
by 36= 221.4 horse-power. 

Turning now to the Argentine installation, the 
water-power upon this side is derived from the 
Quebrada Navarro (Fig. 4), the water being con- 
veyed to the turbines from the settling tanks, 
a distance of 350 metres (383 yards), by a single 
line of 20-in. diameter steel pipes. Owing to the 
difficulties of transport upon the Argentine side 
of the mountains, 80 horse-power dynamos were 
found to be too heavy for transport, and machines 
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of half the power were therefure adopted, At the 
primary station at Navarro four Girard turbines 
similar to those at Juncal, but designed to work 
with a pressure of 115 metres head (877.3 ft.) 
with 75 litres of water per second (16.5 gallons) 
are used; these give each 80 horse-power effective 
at 700 revolutions per minute. Each turbine drives 
two 40 horse-power dynamos directly from its hori- 
zontal shaft one on either side. The machines are 
in two groups, each of two 80 horse-power turbines 
with four 40 horse-power dynamos. The turbines, 
however, are supplied by one pipe. One group can 
be worked independently of the other, should any 
accident arise, provided it does not affect the source 
of water supply. The primary dynamos absorbing 
40 horse-power have an efliciency of 90 per cent. 
with an electrical output of 250 volts and 107 
amperes at 700 revolutions per minute. The 


cables transmitting the power have a section of | 


0.221 in., and the loss in main and return between 
Navarro and Las Cuevas, a distance of 3000 metres, 
is 8 per cent. The 30 horse-power motors at Las 
Cuevas are similar to the dynamos at Navarro, and 
at 600 revolutions per minute have an efficiency of 
89 per cent. The power therefore available for 
driving the compressors is 2 by 4 by 40 horse-power 
by .90 by .92 by .89 by .95 (allowing 5 per cent. 
for loss by friction in shafting and belting)= 
224.74 horse-power. The four compressors are of 
the same type as those for the Chilian installations, 
and calculating upon the same basis, i.e., 6.15 
horse-power to compress one cubic metre of air to 
six atmospheres, the power required is 36 by 6.15 
= 221.4 horse-power. 

_ Dealing generally with the three installations the 
air is conveyed from the compressors into large 
steel reservoirs, and from thence to the drills in 
43-in. wrought-iron pipes. The drills are of the 





Ferroux type, are mounted upon carriages in 
groups of six, and are run forward on rails to the 
face. As the greater part of the tunnel is ona 
grade of 8 per cent., special arrangements have had 
to be made for clearing the débris. Where it has 
to be hauled forward to the open air winches are 
used; and where it may run out on a down grade 
arrangements are made whereby the full wagons 
draw the empty wagons to the face. The move- 
ments are controlled by special brake drums made 
by Messrs. Bradley and Craven. 

The several stations are connected by telephone 
and similar communication is established between 
the settling tanks and the turbine-house, so that 
although the works are widely separated, the same 
initial power which is, by the various processes, 
converted into active work at the rock face, affords 





‘the means of instant and easy communication with 


all parts on the works. The workshops, which, 
by the way, are built of stone found in the district, 
with wooden roofs sent from England, are lighted 
by electricity generated in a separate 10 horse 
power dynamo. 

The Girard turbines have been supplied by 
Messrs. Escher, Wyss, and Co., Zurich, the dyname 
and electrical motors by the Oerlikon Company, 
also of Zurich, and the air compressors by Messrs. 
| Burckhardt and Co., of Basle, firms formerly asso 
|ciated with somewhat similar work in connectio 
'with Swiss tunnels. The Ferroux drills were made 
by Messrs. Demange and Satre, Lyons, under the 

supervision of the patentee. The cables are by 
Messrs. Siemens. As in our next article we intend 
to illustrate and describe these, this name reference 
| here is sufficient. 

| Since the above was written, reports have been 
|received from Buenos Ayres that the first three 
sections from Mendoza to Uspallata, 91 kilometres 
(55.546 miles), had been opened to traffic under 
the guarantee of the Government, and that the 
next section of 30 kilometres (18.641 miles) in 
|length to Rio Blanco would soon be ready. This 
| will bring the portion completed to 121 kilometres 
|(75.187 miles), leaving 54 kilometres (33.5 miles) 
‘on the Argentine, and 42 kilometres (26 miles) on 
the Chilian side (on which the earthworks are well 
advanced) to complete communication between the 
Atlantic and Pacific Oceans ; 93 per cent. of the 
| distance from ocean to ocean can now be traversed 
by rail, and the works are far advanced upon the 
remaining 7 per cent. 











ELEctrIcITy IN THE Unirep States.—Mr. Edison esti- 
mates that 120,000,000/. is now invested in electrical plant 
in the United States. 
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THE ATLANTIC RECORDS. 
II.—1850-8. Tae Coitiins anp Cunarp LINEs. 


Ir was natural that the Americans should put 
forth some effort to retain their position among 
the maritime nations. Their immense forests of 
oak and pine afforded them constructive material 
until iron was found to be superior, and there was 
no question of their skill in designing the hulls 
of vessels. Evidence of this was afforded by the 
great success of their sailing ships. Incidental 
reference has been made to some of their Atlantic 
sailing vessels, and although it be a divergence 
from the main purpose of these articles, it may 
be worth recalling one or two of the other fast 
racers. The average passage of the American mail 
packet, according to one authority, was 36 days to 
New York and 24 days on the return passage to 
Liverpool, the prevalence of favourable winds, 
which still assist the large steamers, however fear- 
less and independent of elements, greatly helping 
forward the sailing ships. The ship Lightning, of 
the Black Ball Line, built in Boston, travelled 436 
miles in 24 hours, an average of about 15 knots. 
The ship Dreadnought actually accomplished the 
voyage to Queenstown in 134 days, and the Thorn- 
ton in a few hours less—13 days 9 hours, only 
about double the time now taken. In 1854 the 
Great Republic, the largest ship then trading to 
America, only took 13 days to London, while the 
John Bright, of the Guion Line, in the same year 
arrived at Liverpool in 15 days. An incident in 
history may be borrowed to relieve the matter-of- 
factness of the narrative. In 1857 the perpe- 
trator of a robbery was known to have sailed in 
the mail steamer to Liverpool. Now, full details 
would be transmitted instantly by telegraph, but 
there was no cable then. A pilot cutter, how- 
ever, was despatched ; it outran the mail steamer 
and the culprit had an unwelcome reception when 
he landed in the Mersey. The average passage 
then was 12 or 13 days, but frequently it ex- 
ceeded the fortnight. Regarding American sail- 
ing ships on other seas some notable voyages may 
be noted. A clipper ship-—Flying Cloud—went 
from New York to San Francisco, a distance of 
13,610 miles, in 89 days, sailing 374 miles in one 
day. This vessel, indeed, is said to have been the 
fastest on the coast, and repute gives her a speed 
on one occasion of 19 knots an hour. The Sword 
Fish only took 90 days, the Flying Jackson 904 
days, while the Flying Dutchman made the return 
voyage in 6 months, about 210 days, including her 
wait at San Francisco. The Contest covered the 
same distance in 79 days, the Trade Wind in 75 
days, Flying Dutchman in 80 days, Young American 
in 80 days 20 hours. The Northern Light sailed 
from Boston to San Francisco in 75 days, the dis- 
tance being 13,950 miles. So also with American 
vessels for the rivers and lakes. They were built 
to attain a high rate of speed and at the same time 
to afford accommodation at the minimum of dis- 
placement and consequently of draught. Indeed it 
was said in this connection that American ‘‘ vessels 
would traverse valleys if only moistened by the 
morning dews.” 

It was impossible therefore for Americans to 
remain passive while their maritime commerce was 
slowly but surely passing away from them. Little 
as they liked it, they were becoming a contributing 
power to British supremacy on the seas. As was 
said at the time, it was humiliating to their pride 
as a great maritime people that foreigners and 
commercial rivals should wrest from them the 
virtual monopoly of ocean steam conveyance, 
especially between the United States and Europe, 
as well as between the United States and South 
America. After a lively controversy in Congress it 
was resolved to subsidise a line. They had sub- 
sidised a line of steamers between New York and 
Chagres vid New Orleans and its auxiliaries, and 
had repossessed themselves of the facility to trans- 
port their mails for Mexico, South America, and 
the Pacific possessions, and these vessels could be 
made suitable at small cost as war cruisers. Why 
should not a corresponding success attend a Trans- 
atlantic line? Notwithstanding protests by the 
owners of American sailing ships to the effect that 
they were being further handicapped, and by 
merchants of Boston and other parts, against 
public money being taken to assist a private ven- 
ture, the Legislature carried through their scheme, 
and Mr, E. K. Collins, of New York, and others, 
organised the line which during its eight years’ 
career was known by the name of its originator. 





The Government had, in 1847, subsidised two 
steamers sailing between New York, Southampton, 
and Bremen, one of them being the Washington, 
mentioned in our previous article, and the amount 
paid was 40,0001. a year, but the service was of 
short duration. A line to Havre, calling at South- 
ampton, was also started about this time with a 
subsidy of 30,0001. a year; but the Collins Line 
was the great rival of British companies. 

What lively times there were then on the Atlantic 
between the Cunard and the Collins Lines! The 
latter had first 3850/. per voyage, and subsequently 
6600/1. per voyage, equal to 178,7501. per annum, 
while the Cunard Line was without Government sub- 
sidy, for the mails subsidy was only equal to good 
freight remuneration for work done. It came to 
81,000/. per annum. As to the vessels of the com- 
peting lines, they were fairly well matched, although 
the English company’s steamers were older than their 
new rivals. In 1850, when the Collins began to run, 
the Cunard added to their fleet two steamers, the 
Asia and the Africa, built by Steel, of Greenock. 
The Asia was 267.8 ft. long, 40 ft. broad, and 27.6 ft. 
deep, with a tonnage of 2226 tons, while the 
engines indicated 2000 horse-power. The vessels,. 
almost alike, were a considerable advance on all 
previous crafts on the Atlantic. The engines were 
of the side-lever type, with cylinders 96 in. in dia- 
meter by 9ft. stroke. There were four flue boilers, 
with twenty furnaces, and the bunker capacity was 
890 tons. The vessels were built of oak, and 
planked double outside and inside, the space 
between the frames being filled up with rock salt to 
preserve the ship from dry rot. The passenger 
accommodation was 180 and cargo capacity 600 
tons, against 115 and 225 in the pioneer steamer 
Britannia. The Collins vessels were carefully de- 
signed, of which an incident will afford proof. 
Just as is the case now with all high-speed vessels 
built for competition, there was an indisposition 
to prematurely divulge the details of design of 
the new Cunarders, and on the other side there 
was a dispute as to the steam pressure and the 
size of cylinders. Ultimately it was decided to 
send a representative to this country to ascertain 
the correct state of affairs. He made the passage 
in one of the vessels and found that the valves 
were weighted for 13 lb. steam, and that there was 
almost a continuous blow off. This settled the 
question. The new Collins vessels, of which there 
were four, did not differ materially the one from 
the other. They were the first steamers with 
barbers’ shops! They were named Arctic, Baltic, 
Atlantic, and Pacific, each of 3000 tons and 800 
horse-power. Their dimensions were 282 ft. by 
45 ft. by 32 ft. In the engines the most essential 
difference from the British method was in the steam 
and exhaust valves which were of the balanced 
poppet type, the steam valve being also in use for 
expansion. For details of construction the reader 
may consult Lindsay’s ‘‘Modern Shipping,” 
vol. iv., pages 221, et seg. The proportion of heat- 
ing surface was 33} to 1 of grate area. 

The two new Cunarders and four Collins vessels 
were at work in the latter end of 1851, and it may 
be said at once that the latter had the advantage. 
Their designers had such benefit as was to be 
derived from complete knowledge of the competing 
vessel. Besides, the Cunard Company were keep- 
ing up their service with two new and two old 
vessels, and the average times by the companies 
may not be a fair basis of comparison. We, how- 
ever, give them between New York and Liverpool. 
The following apply to the second half of 1851 : 


Out. Home. 
Collins ... 11d. 18h. Om. 10d. 23h, Om. 
Cunard... 11d. 23h. 30m. 10d. 13h. 17m. 


During the first half of 1852 the averages were : 


Out. Home. 
Collins ... 11d. 22h. Om. 11d. 1h Om. 
Cunard... 12d. 13h. 52m. 10d. 21h. 44m. 


The difference is, therefore, about 14 hours; 
but if the other two Cunard vessels had been equal 
in speed to the Asia and Africa the gain of the 
Collins Line would only have been 9 hours 10 
minutes. The Asia’s average passage outwards was 
12 days 9 hours, and homewards 11 days 11 hours, 
times which are better than the average of four 
ships of the line. In May, 1851, the Pacific made 
the passage from New York to Liverpool in 9 days 
20 hours, which was the best then on record. In 
the New York Courier and Engineer the best pas- 
sages of the latter part of 1851 are given as 
follow ; 





Out. 
Collins best passage, Baltic 9d. 13h. Om. 
Cunard pe Africa 10d. 6h. Om. 

Home. 
Collins best passage, Baltic 10d. 4h. 45m. 
Cunard ms frica 10d. 9h. 20m. 


The Cunard Company, however, state that out- 
wards the Africa’s time was really 10 days 10 hours 
50 minutes, and homewards 10 days 5 hours 
35 minutes, and as the difference is about equal 
to the allowance which ought to be made for differ- 
ence in latitude, the inference is that the New York 
journal failed in each case to add the necessary 
time to the outward and deduct the difference on 
the homeward passage to bring out the net time. 
Huntz’s Merchants’ Magazine gives the records 
for the first part of 1852 as follow : - 

ut. 
10d. 3h. Om. 


Collins best passage, Atlantic 
Cunard ” Asi 10d. 19h. Om. 


a sia... 
Home. 

Collins best passage, Arctic 9d. 13h. 30 m. 

Cunard <a Asia... 10d. Sh. 10m. 


Here there is the same discrepancy between the 
published times of the Cunard, which would 
indicate that the above are the apparent times, so 
that about five hours should be added to the out- 
ward runs and the same deducted from the home- 
ward voyages. The Asia’s average daily run was 
303 knots and her coal consumption 76 tons, which 
is considerably less than in the Collins vessels. It 
may be interesting in connection with these pas- 
sages to state that during the fast passage of the 
Baltic the ratio of evaporation was 8.55 lb. of water 
per pound of anthracite, a good result. The Arctic 
in her average performance worked with a steam 
pressure of 16.9 lb., the number of revolutions of 
her engines was 15.8 per minute, average con- 
sumption per hour 83 tons of anthracite, the speed 
being 316.4 knots per day. The maximum pres- 
sure was 17.5 1b., revolutions 16.7, consumption 
87 tons, and the speed 320 knots. The horse- 
power of the Atlantic and Pacific was only 800, 
while in the Asia it was computed at 816, and on 
this basis it was said at the time and has been 
handed down in history, that the power for each 
square foot of immersed section was as follows: 
Atlantic 1.10 horse - power, Pacific 1.12 horse- 
power, and Asia 1.28 horse-power. The gain 
then in speed in the case of the former vessels is 
to be ascribed to their models. Their engines 
worked at a higher steam pressure. 

Thus the contest continued, but it was costly. 
The Collins Line got 61. to 8l. per ton of freight. 
A statement laid before Congress stated that 
the saving of a day or a day and a half in the 
voyage between New York and Liverpool over the 
former runs of the Cunard cost the company nearly 
1,000,000 dols. =200,000/. The freight rates, too, 
had been cut. Prior to the advent of the Collins, 
the Cunard got 7/. 10s. per ton ; soon afterwards it 
was reduced to 41. The gross earnings of the 
Collins Line in the first two years amounted to 
nearly 400,000/., and in addition the Government 
paid them more than a third of this amount. It 
was not a paying game for the Americans, but the 
shipping community were convinced of the prestige 
gained in the greater speed of the Collins steamers. 
The Cunard, however, had still much energy in 
reserve. In 1852 the Arabia was added to the 
Cunard fleet. She was of 2402 tons, with engines 
of 3005 indicated horse-power, and shortly after- 
wards it was announced that a still larger and more 
powerful vessel was to be put on the Atlantic 
service. In 1853 a Select Committee of the House 
of Commons made a well-deserved compliment 
to the Cunard, reporting that ‘‘the service had 
been performed with great regularity, speed, and 
certainty, the average length of passage from 
Liverpool to New York being 12 days 1 hour 14 
minutes.” A committee of naval and artillery 
officers reporting in regard to their fitness for war 
purposes, stated that ‘‘they were more capable 
of being made wore efficient substitutes for men- 
of-war than any of the other vessels under contract 
for packet service.” On this latter point evidence 
was afforded when eight vessels were chartered 
by the Government as transports on the outbreak 
of the Kussian war of 1854. Several of these 
vessels belonged to a Mediterranean service, esta- 
blished in the previous year, 1853. The Cunard 
Company was therefore in a sound position. In 
1854 the Collins liner Arctic collided with the 
Vesta. It was at first thought that the former 
would survive, and there was a strong disposition 
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on the part of the passengers of the latter to take 
refuge on board the Arctic, but they were re- 
strained, and that fortunately. The Collins vessel 
went down, and there was great loss of life. In 
June, 1856, the Pacific left Liverpool with 180 


people on board, and never again was heard of. That | M 


the company survived these disasters is conclusive 
proof of its vitality. They built the Adriatic, 
which surpassed in speed any of the others, and it 
1s Surprising, and creditable perhaps to American 
patriotism, that their passenger traflic was not 
checked, more especially as the Cunard had a 
reputation for safety which attained such a noto- 
riety as to become subject for a standing joke. | 

To meet the Adriatic, the Cunard had the Persia | 
builtand the race was between these twovessels. The | 
latter was the first iron vessel built for the Cunard | 
line, although the Great Britain had been built of 
iron in 1841-3, and the same material was used for 
coasting and Channel steamers much earlier. The 
new Cunarder was 350 ft. length of keel, 3766 tons 
register, while her engines, of the side-lever type, 
were 3600 indicated horse-power. On four occa- 
sions the Persia made the passage from New York 
to Liverpool in less than 94 days. On one occasion 
the time was 9 days 2 hours 55 minutes, which was 
15 hours better than the best passage of 1852. The 
consumption was 3.47 lb. per indicated horse-power 
per hour. Her coal consumption came to about 











(For Description, see Page 486.) 





150 tons per day, the average speed being about | Arabia, and Persia, soon gained the ascendancy, 
13 knots an hour. |and the shareholders of the American concern, 
Persia’s best Passages, 1856-8. realising that they were competing with the Cunard 

Out. a _at a ruinous cost, declined to give more capital to 

April, 1856 10d. 1h. 30m. July, 1856 9d. 4h. 35m, | continue, and the spirited contest was relinquished 
ay, 1858 10d. 7h. Om. June, 1856 9d. 2h. 55m. sofar as America was concerned, for in view of the 
June, 1856 9d. 2lh. 41m. June, 1858 9d. Gh. 28m. | great loss, public opinion asserted itself and the 


Another instance of the great speed of the Persia | Government ceased to subsidise any new line. 
is recorded. Vanderbilt constructed a yacht to sur-| Thirty-three years have elapsed, during which 
passeverything afloat, and named itafter himself. On time the Americans have steadily lost ground in 
a voyage of 3000 knots, however, she was beaten by their shipping trade, and the British merchant 
the Cunarder by 13 hours, the mean speeds being ; ™arine is supreme, although one or two other Con- 
Persia, 13.95 knots ; Vanderbilt, 13.86 knots. The tinental lines are sharing in increasing volume the 
following Table gives the average duration of the ¢4trying trade of the world. The American nation 
voyage of the steamers of the Atlantic lines in intend again to essay as steamship owners on the 
1856 : Atlantic ocean. A Bill 3 sinc + subsidies to 

a a . _|)American built vessels has passed the Legislature ; 
Gamgeretine [weer ste J of Various but as we have already dealt with the question in 
; a separate article,* there is no necessity to refer 


‘iui (Boston) sf a a further to the matter in this connection. Itisa 

4, (New York) ... 12.67 11.03 |noteworthy coincidence that in the year of the 
CONN scat ace 12.16 12.03 | collapse of the Collins Company, Mr. (afterwards 
pony a mete br - bie |Sir) George Burns, having amassed a handsome 
Wasee( San derbilt) 7 13 13, | fortune, and having seen his ambition realised in 

, (French) ee 17 15 | placing on the seas a fleet of the finest vessels afloat, 
Glasgow... 15.12 13.08 ‘retired from business, and during the remainder of 
Hamburg ey 15.12 16 | his life of over 94 years devoted himself exclusively 





The Collins line continued until 1858, but the | 


Cunard, with their four vessels, Asia, Africa, | * See page 312 ante, 
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to deeds of goodness and kindness. The immense 
business which he had founded passed into the 
control of his son, now Sir John Burns, Bart., and 
it required all his business aptitude and shrewdness 
to maintain the position attained by the company, 
as there entered the lists within a few years several 
large companies. Indeed, a new era was inaugurated 
in the Atlantic Ocean trade, of which we will deal 
in our next article. 
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HorcHKIss AND SCHNEIDER’S ARMOURED Forts— 
concluded, 


THE most recent development proposed by the 
Hotchkiss Gun Company and MM. Schneider and 
Co., of Creusét, are illustrated by Figs. 693 to 705, 
pages 484and 485. Ofthese, Figs. 693 to 695 show 
a disappearing turret for a 53-millimetre Hotchkiss 
revolving cannon. Its special purpose is to harass 
hostile reconnaissances and enemy’s works, and also 
to repel attack. It remains protected and hidden, 
until it comes into action, when the strength of its 
protection is sufficient to afford a considerable 
amount of security. The armament consists of a 
Hotchkiss revolver, firing three kinds of projec- 
tiles; common shell, steel shell, and shrapnel, 
weighing a little less than 4 1b. The arrangement 
guarantees an all-round fire, with elevation varying 
from —5 deg. to +10 deg. The body of the turret 
consists of a steel cylinder 7 ft. in diameter, covered 
with a domed top also of steel; this structure is 
supported by two frames A built of plates and angle 
irons. These are fixed to a cross-piece of cast 
steel, which is in one with a hollow column that 
supports the whole of the turret. The bottom 
of this turret is formed with a pivot B_ that 
turns on a bronze bearing C, in tie footstep D. 
This latter is fixed to a vertical guide of cast steel 
which is free to rise and fall on a support fixed to 
the bottom of the pit ; it is prevented from turning 
by a key that fits in a vertical groove. The turret 
is guided at the bottom in this way, and at the top 
by a bronze ring, bolted to the steel cylinder, and 
sliding within the circular steel lining F secured to 
the masonry of the pit. The platform for working 
the gun is carried by the cross-piece, and access is 
gained by two vertical ladders. The battery when 
raised into firing position opposes a resistance to 
hostile fire, both as regards its domed top and 
cylindrical sides, of 4.72 in. of steel ; when lowered 
it offers no appreciable target. The mechanism for 
operating the turret is shown clearly on the draw- 
ings ; its principal parts are a swinging beam anda 
winch, K. The beam G is suspended by the coun- 
terbalance H, and the other end is connected to the 
footstep D by the rod I. The point of suspension 
of the beam is above the centre of the counter- 
balance and the joint of the connecting-rod ; the 
weights are so distributed that the whole system is 
in equilibrium in mid-position. By this arrange- 
ment, when the turret is at its highest posi- 
tion, the weight is greater than the counter- 
balance, and the tendency is to fall; when at 
its lowest position the reverse is the case and the 
turret has a tendency to rise. At each end of the 
travel, therefore, but little effort is required to 
release the locking gear, and the force that 
can be imparted without difficulty gives a suffi- 
cient impetus during tne first half of the travel, 
when the preponderance is favourable to over- 
come the resistance occurring during the latter 
half. The necessary impulse is imparted by the 
winch K, which is so arranged as to convert the 
uniform movement of the handwheel into an 
accelerated motion of the swinging beam during the 
first part of its travel, and a retarding movement 
during the latter half. This is effected by means of 
a toothed disc, to which the connecting rod of the 
swinging beam is articulated. This disc makes 
exactly one-half of a revoluvion for the complete 
course of the turret, and the dead points of the 
connecting-rod corresponding to the commencement 
and the end of this course. The time required for 
one man to raise or lower the turret is 
three seconds. The mode of elevating the gun 
will be understood by reference to the figures. 
In order to reduce the dimensions of the turret as 
much as possible, and to prevent smoke from en- 
tering, the group of barrels composing the gun is 
held in a spherical bronze block that revolves with 
it, and which is held in suitable bearings. The gun 


is therefore free to turn upon this ball, while the 





breech end rests upon a double beam M by a forked 
connecting-rod N. A counterweight O on the beam 
balances the weight of the gun. For horizontal 
training the whole turret turns around the pivot B. 
The flywheel T placed under the hand of the 
pointer controls the endless screw ¢ that drives 
the wormwheel S fast on the same vertical shaft as 
the pinion R, gearing into the spurwheel Z fixed to 
the pivot bearing, and which cannot turn ; the 
whole system therefore has to revolve around this 
wheel. The outer shield consists of four curved 
segments of hard cast iron set about 3 ft. within a 
mass of béton ; it is 10 in. thick at the upper and 
5 in. thick at the lower part. The equipment of 
the turret consists of four men ; one for training, 
one for loading, one for manipulating the gun, and 
a fourth, at the bottom of the pit, for raising and 
lowering the turret and for other services. 

Figs. 696 to 699 illustrate a form of disappearing 
turret, intended for the reception of a Hotchkiss 
quick-firing gun of 53 millimetre calibre. It is 
especially intended to resist attack, and would 
remain down during a bombardment uatil required, 
when it can be rapidly raised and lowered. The 
rate of firing varies from 12 to 15 rounds a minute, 
and the ammunition fired is either common shell or 
shrapnel, containing 80 balls, and weighing about 
3.5 lb. The turret consists of a steel cylinder made 
of plates 3.94 in. thick, the roof being of the same 
thickness, and the diameter about 4 ft. Gin. The 
general arrangements for carrying and moving the 
turret are much the same as in the one described 
above. In Fig. 696 the pivot is shown at Z, the 
swinging beam at J, and the winch at K. The gun 
occupies two positions in the turret ; one when it 
is lowered, and the other when in firing position ; 
the barrel is caused to project outside the turret, so 
as to leave sufficient recom within for training 
and firing. These movements are obtained as 
follows: The gun is carried by its trunnions 
on a frame A, mounted on four rollers i, and 
by which the man training the gun can easily 
move it over the tracks B; for this purpose a 
handle j is attached to the carriage. Two bolts C 
carried in guides D are fixed to the wall, and 
secure the carriage in firing position, while at 
the same time they stop recoil ; they are operated 
by a hand lever EK, and the two levers a a', which 
are connected by the rod b. In order to render it 
impossible to load the gun before it is run out and 
held by the bolts, the lever E operates two stops c 
and d that release the handle e operating the breech 
only when the bolts are forced out. In any other 
position the stop d turns freely behind the handle 
e, but is not moved clear of it. Nor can the turret 
be lowered until the gun is run back—a very neces- 
sary precaution. This is effected by the spring 
safety bolt m, that locks against the upper edge of 
the lining F of the pit. After the gun has been 
fired and run back, the carriage strikes the end of 
the lever » connected to the bolt and _ releases 
it, when the turret can be lowered. A spring 
bolt 2 locks the gun and carriage to the turret, and 
before it is run out, the man in charge presses 
the bolt clear with one hand, while he moves the 
carriage by the lever j7. The gun cannot be with- 
drawn into the turret until it has been brought 
into a horizontal position, which is effected by 
the following arrangement, shown in Fig. 700. 
On the left side of the breech of the gun is attached 
an arm O carrying at one end a roller 7, which 
travels in the guides « z! consisting of two 
parts, one of which is horizontal and is fast on 
the slide B, and the other is free to rise and fall on 
the fixed axis s, When the gun isrun out, the roller 
Zis at the end N of the slide, and it will be seen 
that in order to point the gun in elevation it is 
sufficient to raise or lower this hinged portion of 
the slide ; when firing has ceased the slide can be 
shifted to a horizontal position and easily run back. 
The necessary motion for the slide is given by means 
of the screw N and bevel gearing worked by a hand- 
wheel. Training horizontally is effected by means 
of a handwheel M placed under the right-hand of 
the man in charge (Figs. 696 and 697). This wheel 
actuates a screw P and a vertical shaft Q, and the 
pinion R gearing intothe wheel 8, mounted on the 
central shaft G,-and thus gives movement to 
the whole system. 

Sighting holes V., Fig. 698, are made through 
the steel walls of the turret, and the gun is fitted 
with ordinary sights. The ammunition is arranged 
round the circular wall of the pit in racks holding 
450 cartridges ; a sill placed beneath the breech of 





the gun receives the empty cases and leads them 





into a receiver. The outer armour of this fort is 
made of segments of hard cast iron buried to a 
depth of about 3 ft. on béton ; it is 9.45 in. thick 
at the top and 5in at the bottom. The dotted 
lines in Figs. 696 and 697 show a lighter and 
smaller form of exterior armour. 

Figs. 701 to 705 illustrate another type of fort 
for a 53-millimetre Hotchkiss quick-firing gun for 
protecting advanced works from assault. In this 
arrangement the gun is run out and in automatically 
as the turret rises and falls. The masonry pit is 
about 6 ft. in diameter, or a little larger than the 
length of the gun; it is 6 ft. 6 in. in depth, and is 
approached by a covered way, as shown in Fig. 702 ; 
an ammunition store is arranged around the pit. 
The top of the pit is protected by a cast-iron dome 
of the form shown buried beneath the earthwork, 
and provided with a circular opening in which the 
moving part of the turret is placed. The shelter 
is cylindrical, made of steel plates thick enough to 
resist rifle fire and shell splinters. A slot is cut in 
the side of this shield of sufficient length to give a 
maximum elevation and depression to the gun, 
which is closed automatically with a sliding shutter 
asthe gun is withdrawn. The top of the shield is 
covered with a steel plate about 4 in. thick, and 
when it is in its lowest position it is flush with the 
top of the domed armour. The cylindrical shield 
and gun mounting are carried on the floor of the 
pit upon which a circular rail Q is laid ; the inner 
side having a toothed ring upon it. Upon this 
path runsa ring of live rollers M supporting the 
base of the platform. Clips R hold the latter to 
the rail path, a rib being formed on it for that 
purpose. Upon the base are rivetted two strong 
vertical and parallel frames D, in the upper part 
of which are cut two curved slots d. The carriage 
J of the gun has two horizontal shafts. The front 
shaft passes through the curved slots d, and the rear 
shaft through the straight slots cut in the back of the 
frames. Fig. 702 shows the positions they occupy 
when the gun is run out for firing. Connecting-rods 
F F' couple the shafts on the carriage to two shafts 
E E' mounted in the frames, the whole forming an 
articulated system. The rod F! terminates in a 
toothed quadrant G, gearing into the endless screw 
S, on the shaft of which is a handwheel (see Fig. 
703). The ends of the shaft are extended beyond 
the sides of the frame and carry at their ends rollers 
ee! which are guided between the vertical bars H H! 
fixed to the cylindrical shield and parallel to the 
sides of the frame D. When the handwheel of the 
screw S is turned to bring the gun into action 
the rollers ee! lift the upper bars H raising the shield 
which is guided by the rollers K. When the re- 
verse movement is given to the handwheel the 
rollers press the lower bars H! and force the shield 
down. But while the latter has a vertical rising or 
falling motion, the curved groove d, and the system 
of levers F F’, E E' cause the gun to retire within 
the fort. Chains attached to the frame of the 
shield pass over pulleys (see Fig. 701) and are con- 
nected to the counterbalance P. The gun and 
turret can be revolved by means of the handwheel, 
screw and gearing G, Figs. 701 and 702, which work 
a pinion gearing into the fixed ring on the roller 
path Q. ‘The weight of the gun mounted in this 
turret is 330 lb. ; it throws 3-lb. shells or shrapnel 
with a velocity of 1480ft. The length of travel of 
the turret is 17 in., and the height of the roof above 
the top of the glacis is21 in. The range of eleva- 
tion is —5 deg. to +10 deg., and the total weight 
of the installation is about 13 tons. 





LITERATURE. 


The Elements of Machine Design. Part I. General Prin- 
ciples, Fastenings, and Transmissive Machinery. Part 
If. Chiefly on Engine Details. By W. CAWTHORNE 
Unwin, F.R.S., B.Se., M. Inst. C.E. New (Eleventh) 
Edition, revised and enlarged. London: Longmans, 
Green, and Co, 

Tue two volumes published under the above title 

are a still further enlargement of Professor Unwin’s 

well-known work on ‘‘Machine Design.” The work 
commences with a succinct but accurate and fairly 
complete discussion of the properties of the various 
materials used in engineering construction. These 
remarks have been somewhat extended beyond 
what appeared in earlier editions, and we note some 
observations on steel castings, which, considering 
their extensive use now-a-days, might well have been 








extended. As a whole, however, the contents of 
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this opening chapter have been kept well up to 
date. 

Chapter II. deals with the straining actions to 
which machine parts are subjected, the question of 
factors of safety in particular is discussed at con- 
siderable length. The paragraphs on the working 
limits of stress and on the action of live loads are 
particularly noteworthy, though a somewhat fuller 
account of Bauschinger’s researches on the rela- 
tion between the tension and the compression 
elastic limit would have been interesting. The 
author, indeed, points out that a material is not 
safe if strained repeatedly through a range greater 
than that between the two elastic limits, but in so 
casual a way that the reader may well miss the 
connection between this fact and the results of 
Wohler’s experiments. However, as these con- 
clusions have not been universally accepted, it 
was perhaps as well not to enforce them too 
strongly in a text-book like ‘‘ Machine Design,” as 
further researches may show them to require modi- 
fication. 

Chapter ITI. is partly taken up by a selection of 
physical constants for ordinary materials, of which 
it contains several very complete tables. The 
latter portion of this chapter is occupied with the 
discussion of various simple questions of strength. 
As regards solid beams, it would, we think, be well 
to point out that the breaking strength, and, 
indeed, the safe working stress in the case of 
dead loads, is considerably in excess of that given 
by the formula fo » owing to the plasticity 
of the metals commonly used in construction. 
This portion of the work has been very largely 
extended. In the section of torsion we note a 
correction of an error in the previous editions, 
due originally to Rankine, viz., the moment of 
resistance to torsion of a square bar is .208s°, and 
not .281s*, as in the previous editions. The tor- 
sional resistance of a rectangular section is given as 
2/9 bh. This value is, of course, an average one, 
and should be used with some caution. The actual 
values vary between .208 and 4. It should also be 
pointed cut that b denotes the smaller side of the 
rectangle. The section of the strength of columns 
has also been slightly enlarged, but the author still 
recommends, we see, the use of the old Euler for- 
mula, and only mentions that of Gordon and 
Rankine byname. Considering that this latter has 
probably been more used than any other in prac- 
tical work, this omission is to be regretted, the 
more especially as Kuler’s formula is known to give 
inaccurate results save for very long columns, at 
least so far as the breaking stress is concerned. 
Professor Unwin claims, however, that it may 
nevertheless give the elastic strength of the column 
accurately. This, to us, seems unlikely, unless 
an allowance is made for an accidental bending 
moment on the column due to a non-central 
position of the load, or to a want of homogeneity in 
the material of which the column is made. Both 
these hypotheses have been used with considerable 
success to explain the discrepancies existing be- 
tween the results of Euler’s formula and experi- 
ment. However, as the author also gives the 
empirical rules of Grashof for use in the case of 
short columns, no practical inconvenience is likely 
to arise from his omission of Gordon’s formula. 

A particularly noteworthy section is that on the 
strength of flues to resist collapse. Embodied here 
are the chief results obtained by the author in 
reviewing the results of an examination of Fair- 
bairn’s experiments on the strength of tubes ex- 
posed to external pressure, and published in the 
Proceedings of the Institute of Civil Engineers, 
vol. xlvi. In that paper Professor Unwin estab- 
lished an interesting relation between the resistance 
of flues to collapse and long columns, and explained 
the influence of the length of a flue on its resistance. 
The formule he recommends for practical use, how- 
ever, are purely empirical. 

Chapter IV. is taken up with a very full and 
clear discussion of rivetted joints, with some re- 
marks on boiler construction. Many additions 
have been made to this section, the number of 
engravings in particular being considerably in- 
creased. The rules given are clear and accurate, 
and their application facilitated by numerous 
tables. Chapter V. deals with bolts, nuts, keys, 
and cotters. Naturally but little new was to be 
expected here. We note, however, a table and 
description of the British Association standard 
threads for small screws, which has only recently 





been drawn up, and may occasionally be useful, 
though such small screws are but seldom used by 
engineers. 

Since the last revision of ‘‘ Machine Design,” so 
much work has been done on the lubrication of 
journals, and the prevalent ideas on the subject 
have been so radically changed, that large modifica- 
tions in the section dealing with this subject were 
to be expected. In fact, a large proportion of this 
section seems to have been entirely rewritten on 
the basis of Mr. Beauchamp Tower's experiments, 
which are discussed at some length. We miss, 
however, any mention of another fact that seems to 
have been well established, viz., the comparative 
uselessness and, indeed, in some cases, positive 
disadvantage of those portions of the brass which 
touch the journal nearly perpendicular to the line 
of pressure. 

Passing over the chapters on axles, shafting, and 
couplings, and one on pedestals, which seem to 
have been little changed, we come to a series of 
chapters on gearing generally. Many additions 
have been made to that on tooth gearing, the most 
interesting of which is a description of Mr. Last’s 
ingenious method of generating the curves for the 
points and roots of teeth. This method is very 
accurate and so simple as to be no tax on the 
memory, so that once learned it can scarcely be 
forgotten, an advantage possessed by none of the 
approximate methods of describing tooth curves 
by circular arcs. The section on involute teeth 
has also been considerably extended. The author 
seems to think that these teeth have been unduly 
depreciated, which, if correct, is good news, as no 
tooth form requires such a simple form of tool for 
cutting it mechanically. In his remarks on helical 
gearing Professor Unwin points out an oversight 
in Mr. Longridge’s calculations published some 
time back, which went to prove that helical teeth 
were no stronger than straight ones. 

The rest of Volume I. is taken up with a dis- 
cussion on belt, rope, and chain gearing. The whole 
seems to be well up to date, and we will only re- 
mark that somewhat lighter belts than those given 
by Professor Unwin are frequently adopted in 
practice. This is, of course, merely a matter of 
opinion, as higher tensions mean greater wear, 
which must be offset against the saving in first 
cost. 

Turning now tothe second volume, we find that 
the new matter is proportionately very much more 
than in the first volume. Indeed the author states 
that more than one-half is entirely new, and the 
statement is borne out on examination. The 
opening chapter deals mainly with pipes, whilst 
Chapter IT. is confined to the discussion of steam 
engine cylinders and is almost entirely new matter. 
The question of proportioning these cylinders and 
of laying down the probable indicator diagrams, for 
the various kinds of simple, compound, and triple- 
expansion engines is dealt with at some length, and 
should prove of considerable use to engineering 
students and draughtsmen. 

In Chapter III. we find a short résumé of Reu- 
leaux’s principle of the kinematic chain, as applied 
to the various types of direct-acting and oscillating 
engines, after which the author discusses the cor- 
rection of the indicator diagram for inertia, a subject 
which has become of considerable importance in 
these days of high-speed engines. The remainder 
of the chapter is taken up with a description of the 
details of cranks and eccentrics. Amongst the 
illustrations we note one of a new eccentric due to 
Mr. Druitt Halpin, which seems to have much to 
recommend it. In Chapter IV. the author gives a 
pretty complete discussion of the strength of con- 
necting-rods as affected by the direct pull and thrust 
on it, and by the stresses arising from its inertia. 
Most different types of ends in use for such rods 
are also described, some of the examples illustrated 
being particularly neat. In the chapter on cross- 
heads which follows, we note nothing new, nor do 
there seem many additions to the succeeding chapter 
on pistons and piston-rods, though an illustration 
is given of one of the conical shaped pistons now 
becoming socommon. Inthe chapter on stuffing 
boxes we note an illustration of one form of 
metallic packing, which did not appear in previous 
editions, but otherwise this chapter appears almost 
unchanged. Chapter VIII., on flywheels, how- 
ever, is entirely new, and the subject is discussed 
both clearly and fully. It is shown how to propor- 
tion the weight of the wheel so as to reduce toa 
reasonable amount the fluctuations in speed, due 
to the varying twisting moment on the crank 





throughout the stroke, and many details of the con- 
struction of the wheels, such as the methods of 
connecting the different segments together, or of 
fixing the arms to the rim, are illustrated and de- 
scribed. Almost the whole of the remainder of the 
work is occupied with a description of the various 
forms of valves, including the ordinary plug valves, 
disc valves, and engine slide valves. The whole 
seems to have been brought well up to date. The 
chapter on valve gears is particularly valuable, as 
condensed but clear descriptions are given of many 
of the various valve diagrams which have been 
proposed from time to time, and so the draughts- 
man or the student will be saved the trouble of 
wading through the ponderous volumes in which 
the original inventors have too frequently embodied 
the results of their researches. 

In conclusion, the new edition of ‘* Machine 
Design” seems well calculated to maintain the 
leading position taken amongst such treatises by 
the work on its first appearance some years ago, 
and we shall await with interest the appearance 
of the third volume, of which the author has given 
a half promise in his preface. 





THE NORTH GERMAN LLOYD STEAMER 
** SPREE.” 

Or late years increasing attention has been given to 
the speed performances of vessels sailing from South- 
ampton to America, and, almost as a consequence, the 
companies have laid themselves out for competing with 
the Liverpool and Queenstown steamers. The distance 
from the south of England port is 300 miles further 
from New York than Queenstown, a fact sometimes 
forgotten by the general public, who remember only 
that the passage from sot | to land has frequently been 
done in several hours less than six days, whereas the best 
steamers sailing from Southampton require between 
six and seven days. It only takes two hours to get from 
Southampton to London by rail, against about 14 hours 
from Queenstown, so that if London be the objective 
point, there is not now much to choose between the 
routes so far as time is concerned, although that to 
Queenstown may have the advantage. It is a choice 
between a six days’ sea voyage and the remainder from 
Queenstown in the train and cross Channel steamer, and 
a 63-days’ sea passage with a two hours’ railway run 
to London. The two companies sailing from South- 
ampton have attained much popularity, and the 
North German Lloyd has the credit of taking 
the largest number of first-class passengers of 
any Transatlantic line, last year’s number being 
16,629. Both companies are German owned. It is 
somewhat surprising that none of the British com- 
panies have made Southampton their English port, but 
it should always be remembered in this connection that 
Liverpool has a most conveniently arranged and ade- 
quate harbour, with the one disadvantage in the bar ; 
that it is close to the Welsh coalfields, and that it is 
central. Southampton, while it has a good approach 
channel, is distant from coalfields, and is not compar- 
able with Liverpool for accommodation, although it has 
recently added to its harbours. The two companies 
trading to it only make ita port of call. Both have 
fostered their trade, recognising the desire of the 
typical American to travel in fast, well - equipped 
steamers with an admirable cuisine reputation. For 
the present we will deal with the North German 
Lloyd. 

The Spree and Havel, of which sister vessels we give 
an engraving on page 496, are the latest additions to 
a great fleet. Besides 76 ocean-going steamers of 
various size and power, totalling 169,394 tons, they 
have 60 lighters of 11,502 tons burden, the entire fleet 
including 136 vessels of 180,896 tons, with engines of 
156,355 horse-power. Before describing the Spree and 
Havel it may be interesting to trace briefly the develop- 
ment of the company. It was organised in 1856 by the 
amalgamation of several Bremen companies, and had 
four steamers built by Messrs. Caird, at Greenock. 
These started the Transatlantic service in 1858, while 
vessels built by Messrs. Palmer, on the Tyne, and others, 
started different services, including one to England. 
There were misfortunes ; one of the first four steamers 
was burned in Bremerhaven, twelve years later a 
steamer was lost at sea ; but with belief in the prospect 
of ultimate success the management persevered. With 
the close of the American civil war and the great fillip 
in the emigration trade which followed, arevival came 
and materially affected the North German Lloyd, 
with other companies. They had had a fine steamer, 
the America, built in 1863 by Messrs. Caird. She was 
2752 tons, and had engines of 2000 indicated horse- 
power, attaining a maximum speed of 13 knots, and 
enabling her to make the outward voyage from South- 
ampton in ]2 days 10 hours and 12 days 5 hours home. 
The Deutschland, Union, and Weser followed from 
the same yard, and the regularity of the service 
secured popularity. They carried the Americo-Ger- 
man mails, too, The company started a service to 
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Baltimore in 1868, shortly afterwards a new service to | 
New Orleans, and in 1869 its trade was extended to the 
West Indies and Central America, Many vessels were 
constructed at Greenock, on the Clyde, by Messrs. 
Caird. The company had dock accommodation at | 
Bremerhaven extended, and had previously constructed | 
repairing works. 

The Franco-German War had a deterrent influence 
fora time. The French steamers were superior, and 
great caution was required in running the German 
lines. The North Sea, we are told, was to the German 
officer what the native forest is to the Indian. They 
cut through the blockading cordon northwards, and 
made their way round the perilous coast of Scotland. 
They steamed down the Channel, right through the 
French fleet, wrapped in friendly fogs, of which there is 
an almost reliable supply at certain seasons. Then came 
peace and activity affected adversely so far as dividend 
earning was concerned by enhanced cost of labour, 
fuel, &c. Some idea of the development may be 
assumed when it is stated that early in the seventies 
there were at one time eight North German vessels | 
building in Scotch and English yards. About this 
time, when the Transatlantic trade was not very brisk, 
the company extended its ramifications, and nearly 
every considerable port in Earcpe, on the east coast of | 
North and South America, as well as India, the Straits | 
Settlements, and China, were visited by the company’s 
steamers. Several of the services then started have 
been continued. 

In 1880, when the era of fast Atlantic steamers had | 
commenced with the passages of the Britannic, Ger- | 
manic, Arizona, &c., the North German Lloyd’s 
recognised the nece ssity of competing with them for | 
tourist tratlic from America, and Messrs. John Elder | 


and Co., one of the builders engaged in the construc- 


tion of fast steamers sailing from Queenstown, received | 
the order for the Elbe, of 4500 tons and 5600 indi- 


cated horse-power. A year later there followed from | 
the same yard the Werra and Fulda, of 5000 tons and | 
6300 indicated horse-power; in 1884 the Ems and | 
Eider; in 1886 the Aller, Trave, and Saale; and in 1888 | 


the Lahn, all built at the Fairfield Works. The later 
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vessels have been constructed in Germany, by the Vulcan | 


Company of Stettin, and thus has been inaugurated a 
departure, important in the company’s records and 
in the industrial history of Germany. One, the Kaiser 
Wilhelm II., was primarily intended for the Australian 


(vide ENGINEERING, vol. 1., page 188). She is, however, 
occasionally run in the Atlantic service. The Spree 
and Havel are the other two German-built vessels. 
The accompanying Table shows the progressive a. 
Comparing the Spree with the America, which had 


Service, and was fully described and illustrated by us | surface-condensing engines, and which was the first 
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| tons ft. 1.H.P. lb. | knots 

1863 | America ..| 2752 | 318; 2,000 18 60! 13 
1868 | Rhein 2901 | 322| 3,000 | 20 60, 14 
1881 | Elbe 5000 | 420/ 5,836 | 24 75 | 16.57 
1884 | Ems 5129 430 | 7,405 | 36 95 | 17.6 
1886 | Aller* 5381 | 438) 8,161 | 36 | 150| 17.96 
1888 | Lahnt 566L | 448| 9,310 | 36 | 150) 18.7 
1890 | Spree 6963 48 165 | 19.6 


485 | 13,000 





* The first New York liner fitted with triple-expansion engines. 
t The first steamer with two high-pressure, one intermediate, 
and two low-pressure cylinders. 


to place the company in a position on the Atlantic to 
insure success, we find that the latter vessel is fully 
24 times the tonnage of the earlier craft. The propor- 
tions of length to breadth and depth have materially 
altered. In the America there was 7.94 ft. of length 
to 1 ft. of breadth and 9.5 ft. to 1 ft. of depth; in the 
Spree the proportions are 9.33 and 12.8. The horse- 
ower is 64 times greater, there are 30 more furnaces to 
eed with coal, and yet the speed has only been in- 
creased bya third. The total cost of the America, 
too, would not pay for much more than the embellish- 
ment of the interior of the Spree; but on the other 
hand the Spree has accommodation for an immensely 
increased number of passengers, many of whom are 
willing to pay a larger fare for their improved accom- 
modation. Besides, by superior speed the vessel is able 
to make double the number of trips in one year. The 
a and Havel are the largest of the North German 
Lloyd steamers, but they do not attain to the same 
proportions even as the Umbria and Etruria, and 
are little more than two-thirds the size of the 
latest Inman and White Star liners. The fol- 
lowing are the principal dimensions: Length, 
485 ft.; breadth, 52 ft.; depth moulded, 38 ft., and 
~— tonnage 6963 tons. There are five decks, the 
orecastle and poop with a bridge deck, three-fourths 
the length of the vessel, forming the promenade deck, 
oy which there are a number of first-class state rooms 
and several of the public rooms. On the upper deck 
forward is the dining saloon, which occupies the whole 
width of the ship. There are in the centre of the 
ship state rooms for 244 first-class passengers, several 
being suites of rooms for families. The second-class 
rooms abaft the machinery accommodate 122 passen- 
gers, while in the extreme ends and on the lower deck 
460 steerage passengers may be carried. The crew 
numbers 240, so that in all the vessel has accommoda- 
tion for 1066. There are twelve water-tight transverse 
bulkheads, so that on an average every 40 ft. of the 
ship is a separate compartment, and there are double 
bottoms, with cellular spaces between for water ballast. 
On each steamer ten steel lifeboats and several semi- 
collapsible boats are carried, all above and therefore 
clear of the promenading space. The current for 
electric lighting is maintained by four dynamos, each 
capable of running 350 incandescent lamps of 25 
candle-power. 

In one important respect the Spree and Havel differ 
from other modern high-speed vessels. Since the advent 
of the City of New York the fast Atlantic steamers have 
been fitted with twin screws. Eight such vessels have 
been constructed ; but the North German Lloyd 
have not departed from the single screw, on the ground 
that there was not enough experience to justify the 
departure. We admire the caution which the decision 
indicates, although we do not agree with its conse- 
quence. The Umbria and Etruriaarethe only high-speed 
Atlantic vessels with single screws; but they were built 
in 1885, and we doubt not when their owners again 
build they will adopt two screws. Of course there was 
no difficulty in getting in the Spree and Havel the 
power aimed at. Although in naval practice single 
engines are seldom required to go much beyond the 
fourth figure in indicated horse-power, many merchant 
steamers have powerful single engines, notably the 
Umbria and Etruria with three-cylinder compound 
engines of 14,500 indicated horse-power. In the Spree 
and Havel the contract indicated horse-power was 
12,500. In their case the company have again 
introduced five cylinders as in the case of the 
Lahn, a design of engine by Mr. Andrew Laing, 
the engineering manager at Fairfield. It enables 
great power to be ondanel, while the size of 
cylinders is not excessive. There are two high-pres- 
sure cylinders 38 in. in diameter, one intermediate 
75 in. in diameter, and two low-pressure 100 in. in 
diameter, the stroke of piston in each case being 6 ft. 
The intermediate is in the centre, with a high-pres- 
sure and low-pressure at each side, the former above 
the latter. The arrangement was also fitted in the 
yacht Lady Torfrida, and was illustrated then (vide 
ENGINEERING, vol. xlvii., page 524). Steam is supplied 
from ten boilers, each 154 ft. in diameter. Six are 
double-ended 18 ft. 8 in long, and four single-ended 
10 ft. 4in. long. They are constructed of steel, and 
work at 1651b. pressure. The propeller is of manga- 
nese-bronze, has four blades, the diameter of the screw 
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being 21 ft. 7 in., and the pitch 31 ft.4in. On her 
trial in the Baltic the Spree had a mean speed of 
19.6 knots. The highest speed attained was 20.1, 
the engines developing 13,000 indicated horse-power, 
at 70 revolutions. She commenced service in October 
last, and the sister ship, the Havel, commenced in the 
beginning of the year. Neither vessel has been worked 
up to her full power, so that as yet there has been 
little record breaking. The Lahn has still the best 
record of the fleet for the outward voyage, but the 
Spree beat that vessel by two hours in the homeward 
voyage. 

We have stated that the America’s passage in 1864 
was 12 days 10 hours out, and 12 days 5 hours home. 
In 1867 the record run home to Southampton was 
9 days 3 hours. The Elbe of 1881 had a trial speed of 
16.57 knots, with 5836 indicated horse-power. On her 
third passage she made the outward run in August in 
8 days and homewards, in November, in 8 days8 hours 
20 minutes, which were then the records, the average 
speed being between 14 and 15 knots. The Werra and 
Fulda followed, on the same lines as the early 
‘*Greyhounds,” with compound three-cylinder three- 
crank engines. The former reduced the passage in 
1883 to 7 days 21 hours outwards and 7 days 20 hours 
15 minutes homewards. The speed on trial was 17.225 
knots. They were larger than the Elbe, and had 
engines of 6300 indicated horse-power. On the same 
lines there followed the Ems and the Eider, the former 
of 17.6 knots speed and 7405 indicated horse-power. 
By them the time taken was steadily reduced until in 
1885 it was 7 days 17 hours to the west, and 7 days 
19 hours to the east. With these steamers a weekly 
express service was started, and later it was made 
bi-weekly by the addition of the Aller, Saale, and 
Trave, three vessels of similar design, and the first 
Fairfield Atlantic vessels with triple-expansion engines. 
They followed the Umbria and Etruria, but they were 
somewhat smaller, and had not the same power, being 
1.5 indicated horse-power per gross ton against 1.86 per 
ton in the famous Cunarders. They were still larger 
than their predecessors for the same company, and 
made several good record passages, 0 that in 1888, 
when the Lahn appeared on the scene, the time was 
under 74 days. She was slightly larger, and had 
much greater power, 1.65 indicated horse-power per 
ton. Her maximum speed on trial was 19.46 
knots, and her best trip to America was performed 
in 6 days 21 hours and home in 6 days 23 hours 40 
minutes, so that nine Fairfield built vessels in seven 
years took two days off the passage between South- 
ampton and New York by increasing the proportion of 
power to tonnage from 1.24 to 1.65 indicated horse- 
power per ton. Ona recent occasion the Emperor of 
Germany presented the owners of the Lahn with his 
ensign—an honour shared by no other vessel of the mer- 
cantile marine. The passages of the Lahn have been 
y Hamburg-American vessels, 
To beat them the Spree and Havel will doubtless 
make a strong effort, and although their opponents are 
relatively of greater power—the Spree an] Havel have 
1.85 indivated horse-power per ton—there is a prospect 
of good sport. The Spree has come home in 6 days 
214 hours. The distance steamed being 3067 knots, 
her speed averaged 18.55 knots. Her complete day’s 
runs were 424, 437, 438, 422, 416, 448, and 427 knots 
to the Needles; and the log shows rough seas on the 
second, fourth, and fifth days. 

There is a monthly service to China and Japan, and 
another service to Australia. The company have 
recently changed their regular sailing days from 
Southampton, from Thursday and Sunday to Wednes- 
day and Sunday, and are now running from May to 
October a tri-weekly service, the extra sailing being 
on Thursday, The following is interesting as showing 
the best runs by the several boats : 
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Havel ..| 1.85 Mar.,1891 7 2 18.1 |Feb., 1891} 7 5 | 17.8 
Spree ..| 1.85 |», 18016 23 1841] ,, 1) 6 214 | 18.55 
Lahn, ..| 1.65 Aug.,1889 6 21 18.64!Nov., 1889) 6 23} | 18.35 
Aller ..| 1.5 Oct., 1887 7 17 1664 Sep., 1887) 7 5 /|17.8 
Saale ../ 1.5 Sep., 1890 7 18 16.54/Aug., 1890) 7 14 | 16.95 
Trave ..| 1.5 July, 1888 7 12 17.1 |Aprl.,1888) 7 10 | 17.3 
Ems . | 1.4 »» 1889 7 16 16.7 |June, 1888} 7 15} | 16.8 
Eider ..| 1.4 June, 18-9 7 17 16.6 |Aug., 1887| 714 | 1695 
Werra..| 1.26 Oct., 1885 7 17 16.6 |Oct., 1889} 718 | 16.5 
Fulda ../ 1.26 April,1888 7 17 16.6 |Sep, 1889) 719 | 16.45 
Elbe ..| 1.24 July, 1889 7 20 16.33 | Aug., 1839 8 2 | 16.0 
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The average number of knots steamed between Sandy Hook and 
Needles out and home is estimated at 3080 knots. 








Tur Rounp Oak Iron AND SteEL Works.—The Earl 
of Dudley’s Round Oak Iron and Steel Works are being 
converted into a limited ge The share capital is 
202,000/. The subscription list closes on or before Mon- 
day next. 





THE AUDITORIUM BUILDING, CHICAGO. 

A FEw weeks ago (see ENGINEERING, page 400 ante), 
we described and illustrated the very remarkable 
Auditorium Building of Chicago, and referred in detail 
to the manner in which the foundations are made. 
We this week supplement this notice, with illustra- 
tions on pages 488 and 489 of the theatre contained 
within the building, and which is the largest, or one of 
the largest, in the world, This theatre occupies the 
centre of the block, and has seating capacity for 4000 
persons, while on special occasions, such as conven- 
tions and other monster meetings, the stage is con- 
verted into a part of the auditorium and 8000 people 
find sitting hed 9 standing room. A good idea of the 
theatre is given by the views on page 488, which show 
the stage and the body of the hall respectively. The 
stage is of such large dimensions that for ordinary per- 
formances the size of the proscenium is reduced by the 
screen shown in the engraving as framing the curtain, 
but on special occasions this .screen is raised and 
the whole width of stage bounded by the elabo- 
rately decorated and permanent proscenium is 
opened to the audience. Irreverent critics from 
the Eastern States have compared the body of the hall 
to a railway arch, but like Inigo Jones’s famous 
‘*barn,” there is no such railway arch to be found 
elsewhere. The architects who, throughout the whole 
work, have set at defiance architectural laws and tradi- 
tions, have made no exception in this part of the 
building, The greater part of the roof of the theatre 
is simply and essentially a great archway, except near 
the back, where the upper tiers of galleries rise to such 
a height as to render a different mode of treatment 
necessary. The curved roof is broken at intervals 
by deep arched ribs, which serve at the same time as 


ventilating trunks, and for the location of most of the | ¥ 


incandescence lamps lighting the hall. Large numbers 
of similar lamps are distributed around the walls 
either singly, in groups, or lines marking the mould- 
ings, the entire effect being admirable. ‘The house is 
much too large for ordinary audiences, and an inge- 
nious mode has been devised by which two tiers of gal- 
leries are shut off from view by a system of screens 
that can be raised when the accommodation thus con- 
cealed is required. The decorations of the theatre 
are throughout luxurious, in excellent taste, and of 
equal comfort as regards the seats, in the largest loges, 
and in the remotest place of the topmost gallery. ‘lhe 
proscenium, ceiling, and walls are enriched with mural 
decorations of great merit. It should be remarked 
that the acoustic properties of this great theatre are 
excellent. The illustrations on page 489 show one of 
the corridors leading to the grand tier, and the main 
staircase. The cloistered character that pervades the 
whole building is well illustrated in the former view 
of the heavy columns and low groined roof supported 
by them. Severity of design and richness of material 
form a very curious contrast throughout this remarkable 
building, while the good finish, as regards workmanship, 
is equally apparent. As for the stage and its appoint- 
ments, the system of ventilation and of sewage, we 
hope to say more on another occasion ; meanwhile 
we may add that the hydraulic machinery is so 
complete, and the height above the stage for the 
reception of scenery is so considerable, that the 
work of controlling the scenic effects is in the hands 
ofa very limited number of employés. The follow- 
ing particulars about the Auditorium, including 
of course the theatre, are of interest. Up to the 
second story the building is constructed of granite, 
and above that to the top of Bedford stone ; iron, brick, 
terra-cotta, and marble are the materials used for the 
interior ; of bricks 17,000,000 were used, while the 
cost of the ironwork was 120,000/. There are 50,000 
square feet of Italian marble Mosaic floors, containing 
about 50,000,000 pieces. The whole of the work, which 
is admirable, was executed by English contractors. 
There are 800,000 square feet of terra-cotta, 175,000 
square feet of wire lathing, and 60,000 square feet of 
plate glass. Of gas and water pipes there are 25 miles 
within the building, 230 miles of electric wire and 
cables, and there are 11 miles of steel cable for shifting 
scenes. Current is supplied to 10,000 lamps and for 
other purposes by 11 dynamos, and 13 electric motors 
are used for driving fans. There are 4 hydraulic 
motors, 21 pumping engines, and 11 steam boilers, 
Twenty-six hydraulic lifts are in operation for stage 
ne and other purposes. The service of the 

uilding is carried on with 13 elevators. These figures 
will serve to convey an idea of the vast character and 
completeness of the building, and to show that the cost 
of 640,0007. was a very moderate one. 








NOTES FROM THE NORTH. 

Gtascow, Wednesday. 
Glasgow Pig-Tron Market.—There was a steadier tone 
in the pig-iron market on Thursday. Although Scotch 
iron did not rise to the same price as on Wednesday or 

Tuesday, or get below either day’s lowest, the closin 
price showed an advance of 24d. per ton over the fina 
quotation of both days. There being no “bears” 
corner, Cleveland iron, which had not varied much during 





the week, improved 4d. per ton, and hematite iron met 
with an advance of 3d. per ton on the day. . The settle- 
ment prices at the close were—Scotch iron, 43s. 14d. per 
ton; Cleveland, 38s. 3d.; hematite iron, 47s. 44d. per ton. 
On Friday there was a considerable amount of excite- 
ment, consequent on another attempt to corner the 
** bears.” On the day’s transactions Scotch iron rose 34d. 
per ton in the forenoon and 84d. in the afternoon-—in all, 1s, 
per ton. Cleveland rose 7d. and hematite iron 11d. per ton, 
the closing settlement prices keing, respectively, 44s. 14d., 
38s. 104d., and 48s. 3d. per ton. ‘Ihe *‘cornering” is now 
becoming somewhat more successful than it was formerly. 
As stocks are gradually being reduced warrants are in 
consequence becoming less plentiful. In the course of 
eleven months last year the stocks were reduced to the 
extent of 446,775 tons, and during the past 3} months or 
so a further reduction of fully 70,000 tons has taken place, 
or upwards of 517,000 tons, which is.a reduction of over 
50 per cent. from the highest quantity in store in Feb- 
ruary, 1890. That means a withdrawal of fully one-half 
of the warrants from public holders. In face of that 
important fact, ‘‘ bears” have been going in about as 
heavily as ever in selling forward, and when “‘ cornered ” 
they are now more severely cau ht. Monday’s forenoon 
market was at one time very firm, but the best prices 
touched were not maintained. There would still appear 
to be a shortness of cash iron, as warrants were again 
done at level rates. Not much disposition to buy for- 
ward was shown, and the state of the account appeared 
to be the sole reason for the firmness. Scotch iron 
touched 44s. 5d. per ton, and declined to 44s. 2d., but 
again reached 44s. 3d. per ton. The price of Cleveland 
iron improved 44d. per ton, to 39s. 14d.; hematite iron 
rose in price 3d. per ton, to 48s. 6d.; but a decline subse- 
quently took place. The market was very idle all the 
afternoon, with fluctuations confined within narrow 
limits. The settlement prices at the close were—Scotch 
iron, 44s. Sd. per ton; Cleveland, 393. 3d.; hematite iron, 
48s. 6d. per ton. There was a quiet feeling in the market 
esterday, more especially during the forenoon. Warrant 
iron at the opening was somewhat undecided, and there 
was a tendency to easier prices—hematite iron receding 
as much as 3d. per ton. In the afternoon a somewhat 
stronger feeling set in, and quotations improved, Scotch 
warrants advancing 25d. per ton. At the close the settle- 
ment prices were—Scotch iron, 44s. 6d. per ton; Cleve- 
land, 38s. 3d.; hematite, 48s. 44d. To-day’s forenoon 
market was very firm up till within some ten minutes of 
closing time, when aconsiderable quantity of Scotch iron 
changed hands at about 44s. 9d. per ton cash, from which 
point, however, there was a smart decline, 41s. 6d. being 
accepted at the close. The market was very heavy in the 
afternoon, and a large amount of business was done. As 
usual, those who had wheeled on the ‘‘ bull” in the ex- 
pectation of forcing the ‘‘ bears” to cover up in the open 
market were disappointed. It is said that there must 
have been a considerable covering up somewhere, for the 
large offers of cash iron, made at the opening in the after- 
noon, broke the market and caused quite a stampede 
among the smaller ‘‘ bulls.” The close at 43s. 11d. cash 
represented a fall of 10d. per ton from the best price paid. 
At the close the settlement prices were—Scotch iron, 
43s. 103d. per ton; Cleveland, 39s.; hematite iron, 
48s. 14d. per ton. Special brands of makers’ iron, No.1, 
are quoted at 60s. 6d. per ton for Gartsherrie, 61s. for 
Summerlee, 63s. for ngloan, 63s. 6d. for Coltness, 
61s. 6d. for Calder, 60s. 6d. for Eglinton and Glen- 
garnock, and 63s. for Shotts shipped at Leith. Last 
week’s shipments of pig iron trom all Scotch ports 
amounted to 4479 tons, as compared with 10,593 tons 
in the corresponding week of last year. They included 
205 tons for the United States, 155 tons for India, 100 
tons for Australia, 130 tons for France, 535 tons for Ger- 
many, 260 tons for Holland, 215 tons for China and 
Japan, smaller: quantities for other countries, and 2529 
tons coastwise. A number of additional furnaces were 
blown in last week—one basic and two ordinary at Glen- 
garnock Works, two hematite at Coltness, one ordinary 
at Clyde Works, and one ordinary and one hematite at 
Langloan Works. There are now 52 blowing, against 
$7 at this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood yesterday 
afternoon at 519,989 tons, as compared with 515,893 tons 
yesterday week, thus showing for the week a increase 
amounting to 4096 tons. 


Institution of Civil Enginecrs.—The seventh general 
meeting of the Glasgow Association of Students of the 
Institution of Civil Engineers was held on Monday 
evening, Mr. C. P. Hogg, Mem. Inst. C.E., president, in 
the chair. A paper on ‘‘ Automatic Railway Brakes ; 
the Compressed Air and Vacuum Systems,” was read by 
Mr. C. H. Goodall, Assoc. Mem. Inst. C.E. It was well 
illustrated with lantern views and gave rise to some dis- 
cussion. 

Dundee Mechanical Society.—On Thursday evening the 
concluding meeting for the session of this society was 
held, Mr. Joseph Lindsay, hon. president, in the chair. 
A lecture was delivered by Mr. William H. Blakeney on 
‘* Pneumatic Tubes.” 

Additional Members for Lloyd’s Committee.—At last 
Monday’s meeting of the Glasgow Chamber of Commerce 
a communication from the Committee of Lloyd’s Re- 
gister was submitted, in which it was stated that they had 
resolved to allot two additional members, making six in 
all, for the representation of the Glasgow district. The 
two members were to be returned as shippwners—one to 
be elected by the Clyde Steamship Owners’ Association, 
and one by the Sailing Ship Owners’ Association. 


Important Appointment for a Clyde Naval Architect.— 
A communication received in Glasgow yesterday from 


to | Barrow states that Mr. Alexander Adamson, hitherto 


the shipyard manager to the Navai Construction and 
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Armaments Company (Limited) has been appointed by 
the Board of Directors to the position of general manager 
to that company, in room of the late Mr. A. D. Bryce- 
Douglas, the managing director. It may be mentioned 
that Mr. Adamson began his connection with shipbuild- 
ing, when the late firm of Randolph, Elder, and Co. added 
that branch of business to their already famous engineer- 
ing business. He was in the employment of that firm 
and its successors for the long period of twenty-two 
years, his last work on the Clyde being the designing of 
the Cunard liners Umbria and Etruria. He then spent 
some time on the Tyne, and from that great centre o the 
shipbuilding industry he was induced by Mr. Bryce- 
Douglas to go with him to Barrow two or three years ago. 


The Late Mr, Hugh Smellie, Locomotive Engineer.--We 
regret to announce the death on Sunday last at Bridge of 
i. where he had gone for the improvement of his 
health, of Mr. Hugh Smellie, locomotive superintendent 
of the Caledonian Railway. His illness began during the 
late railway strike, which gave him much anxiety, 
and threw a great excess of work on his shoulders. His 
death has caused great grief amongst all who knew him. 
It may be remembered that it is only some eight or nine 
months since he transferred his services from the Glasgow 
and South-Western to the Caledonian Railway Company. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


The Heavy Trades.—Throughout the whole of the dis- 
trict there are complaints as to a continued falling-off of 
work in the heavy trades, the iron industry being most 
affected. Those turning out Bessemer and Siemens 
material, both manufactured and in billets, are best off 
for orders, owing to the heavy demand which is main- 
tained for all classes of railway material, both on home 
and export account. Hematite iron, delivered at station, 
special brands, runs from 57s. to 60s. per ton. The follow- 
ing are selling prices prevailing here: Locomotive tyres 
and axles, 12/. to 14/. per ton ; carriage and wagon tyres, 
101. 10s. ; ditto axles, 10/. 10s.; springs, 10/.; special 
Siemens or Bessemer billets, 6/. perton. The engineering 
houses maintain a fair activity, particularly those em- 
ployed on traction engine work, but reports from the 
foundries are not of a reassuring character. Firms 
engaged on exclusive Government work, armour plates, 
ironclad linings, fittings and machinery, ordnance and 
gun parts, are of course full of work. The M‘Kinley 
tariff is having a depressing effect on the local crucible 
steel and cutlery departments. 


Important Works Extension.—Messrs. Hawksley, Wild, 
and Co., of the Brightside Boiler and Engine Works, 
bave just completed their new hydraulic flange shop, in 
which they have erected an 80-ton steam travelling crane 
and a furnace 14 ft. by 12 ft., working under a forced 
blast of special construction by which all the water gas 
is consumed in the furnace face. A powerful hydraulic 
flange press, capable of dealing with plates up to 12 ft. 
in diameter, is now inoperation. Another tower-rivetting 
machine has just been erected by the firm, which brings 
the number in use at the works to three. It has a 6-ft. 
gap, and is capable of putting on a rivet a pressure of from 
25 to 55 and 80 tons. Other improvements include two 
new shops built on steel columns to carry travelling 
cranes. 


The Coal Trade.—The unwonted animation which has 
characterised the district coal trade for this season of the 
year shows no signs of abatement, the demand for house 
coal, both on local and London account, being well main- 
tained. Prices at the pit banks run from 9s. to 11s. per 
ton. and the colliers are all fully employed. For steam 
coal there is a heavy call, both for shipment and home 
use, and stocks are low. Most of the pits are working on 
old contracts, but many of them are just running out, 
and an effort will have to be made to re-obtain them. 
The miners continue the eight hours agitation. 





MISCELLANEA. 

A TECHNICAL Institute is to be established at Halifax. 
The corporation have already decided to purchase a site 
of 9000 square yards for the buildings, towards which the 
Clothworkers’ Company have promised a subscription of 
2000/., and Messrs. J. Crossley and Sons and Messrs. J. 
and J. Baldwin one of 10007. each. 


Steel frames made in one piece by the English system 
of slotting out the necessary openings from the solid are 
being adopted for the new engines of the Manhattan 
Elevated Railway Company. These engines will also 
have wrought-iron drivers, for the manufacture of which 
be — Locomotive Company have laid down special 
plant. 


Official returns of the imports and exports of the 
United States for the first quarter of the year (during 
which time the new M‘Kinley Tariff Act has been in 
operation) show that the exports have been in excess of 
those in the ea period of last year by 
pa hee oe a, while the imports have increased by 

ols. 


000, 


Dr. W. Anderson, Director-General of the Ordnance 
factories, has been awarded the ‘‘ John Scott Legacy 
medal and premium” by the Franklin Institute for his 
invention of the revolving purifier for treating water by 
metallic iron. This purifier, we may add, is made by the 
Revolving Purifier Company, Limited, Dock House, 
Billiter-street, London, E.C. 

The gross receipts of the twenty-three principal railways 
of the United ington, for the poser ime April 6} 
(the receipts for the corresponding period being for ter 
week), amounted, on 16,245 miles, to 1,311,124/., and for 





the corresponding period of 1890, on 16,1594 miles, to 
1,340,0662., an increase of 854 miles, or 0.5 per cent., and a 
decrease of 28,942/., or 2.1 per cent. 


As the council of the Cleveland Institution of Engineers 
propose that the summer excursion of the Society this 
session shall be a visit to the Manchester Ship Canal, 
about the middle of July, those members who approve of 
the council’s proposal are requested to communicate with 
the secretary at their earliest convenience, in order that 
the council may have an idea of the probable attendance. 


At the next meeting of the Indian Section of the 
Society of Arts on Thursday afternoon, April 30, Colonel 
J. O. Hasted, R.E., of the Local Government Board, and 
formerly Public Works Secretary to the Madras Govern- 
ment, will read a paper on the Perrier Project, an im- 
portant piece of engineering work, about which little is 
known in thiscountry. The chair will be taken at half- 
a four by a previous Governor of Madras, Sir Morris 
ark Grant-Duff. 
_ At a meeting of the Royal Dublin Society, on the 15th 
inst., Mr. J. R. Wigham exhibited in action a new light- 
house burner which he had invented, which he proved by 
photometric experiment made upon the spot, possesses 
twice the illuminating power of the largest burners at 
a used in lighthouses. Mr. Wigham claims that 

is new burner in connection with a new system of lenses 
also invented by him and described at the meeting, will 
transmit to the mariner when required in thick weather, a 
light equal to about eight millions of candles, which far 
exceeds in power that of the most powerful lighthouse 
light in the world. 


Acting upon the advice of a Departmental Committee, 
which has had the matter in hand for years, the Admi- 
ralty have at length rejected the old wooden boom for use 
with torpedo netting. Steel has finally been decided 
upon, and the design adopted is known as the ‘‘ Colossus 
boom,” a modification of Mr. Bullivant’s patent, from 
which, however, it only differs in the means of attaching 
the apparatus to the ship. The Thunderer, which is about 
to start for the Mediterranean, will there submit the boom 
to further trials in order to satisfy the authorities of the 
advantages of the Colossus over the Bullivant. But it is 
now steel against steel ; the wooden boom is dead. 


The Admiralty have offered 27 vacancies for candidates 
desirous of entering the engineering branch of the Navy 
direct from private firms or from the merchant service. 
Candidates are required to produce indentures for a 
am of three years, and to pass a modified examination 

ar less severe than that of the engineer students passing 
out of Keyham College. It is stated that only two can- 
didates have come forward, whilst for the competitive 
examination for entry to Keyham College, which is held 
next month, there are only 53 candidates for 42 vacancies. 
It would thus appear that the opinion of young engineers 
as to naval service throughout the country is much the 
same as that expressed in our leading article last week. 


Ata meeting of the Junior Engineering Society, held 
on the 17th inst., two yee were read, viz., one “Ona 
Pitchometer,” by Mr. W. H. De Ritter, and another ‘‘ On 
Concrete and its Uses,” by Mr. F. R. Taylor. The first 
paper embodied a description and explanatiom of the use 
of Macfarlane’s pitchometer for determining the pitch 
of screw propellers. A specimen instrument was ex- 
hibited, which was capable of registering pitches varying 
from 1 ft. to 18 ft., the range of diameters being from 
2 ft. to 9ft. Mr. Taylor in his paper defined concrete 
as a material which was readily adapted to various con- 
structive purposes, its most important applications being 
in foundations, retaining, and river and sea walls, and de- 
scribed some of the methods of manufacturing and using it. 


The Birmingham electric lighting system was tormally 
inaugurated by the mayor on Wednesday last. The generat- 
ing station is situated in Dale Iind, and contains three low 
tension dynamos, each capable of supplying 1500 16-candle 
power incandescent lamps with the necessary boilers and 
engines. The latter are of the Willans type, and are 
supplied with steam at 120 lb. pressure by a battery of 
three Lancashire boilers 28 ft. long by 7 ft. 6 in. in dia- 
meter. Arrangements have been made for installing four 
more dynamos and engines, and another three boilers of 
the same type at a future period. The electromotive 
force of the dynamos is 110 volts. Besides the above 
plant a large battery room has been laid down at the 
station, in which batteries of Crompton-Howell accumu- 
lators are to be fitted. The mains have been laid partly 
on Crompton’s system in subways below the footpaths, 
and partly on Callender’s system. The charge for the 
light is to be 8d. per unit. 


A meeting of the Institute of Marine Engineers was 
held in the Langthorne Rooms, Stratford, on Tuesday 
evening, April 14, when a paper on ‘‘ Mean Pressure of the 
Compound Engine” wasread by Mr. D. McMillan. The 
subject-matter of the paper treated of the relative posi- 
tion of cranks, the different proportions of receivers, the 
ratios of expansions, economy at different rates of expan- 
sion, and methods of proportioning cylinders. In the 
discussion which ensued, Mr. Macfarlane Gray illustrated 
by a diagram a simple method of arriving at the size of 
cylinders for any class of engine, whether compound, 
triple, or quadruple. The discussion will be continued on 
Tuesday, the 28th inst. Previous to the reading of the 
a5 ge samples of weldless steel chains, made out of one 

r of steel, were shown, and the method of making them 
was explained by Mr. Jordon. At the close of the meet- 
ing the honorary secretary stated that arrangements were 
being made for a dinner at the Holborn Restaurant on 
May 20, when the president, Mr. Peter Denny, LL.D., 
was expected to deliver his inaugural address. 


_ The report of the preliminary inquiry into the explo- 
sion of a copper steam pipe on board the steamship Jumna, 





official number 93,391, has been issued by the Board of 
rade. The explosion occu’ on December 13, 1890, 
while the vessel was lying in the Albert Docks, London. 
The report states that the pipe which gave way was 
attached to the stop-valve of the port boiler, the fracture 
occurring in the bent portion of the pipe. The bend was 
clearly defective, having been unduly thinned at the lap 
at that part which gave way. Seven persons were scalded 
by the escaping steam, and all died from the injuries sus- 
tained. The » we ne Surveyor-in-Chief (Mr. Thomas 
W. Traill) observes that the explosion appears to have 
been due to defective workmanship, the pipe having been 
injured during making while over the fire. Since the ex- 
sae on board the steamship Elbe in 1887, when ten 
ives were lost through the failure of a main steam pipe, 
the present case is the most serious which has occurred on 
board ship from a similar cause, although many other 
copper pipes have been found to be defective. 


The Bill toenable the Manchester Ship Canal Company 
to raise additional loan capital for the completion of their 
undertaking and to autherise the Corporation of Man- 
chester to lend the required sum, has been duly deposited 
in the Private Bill Officeof the House of Commons inaccord- 
ance with the special leave giving by the Standing Orders 
Committee, and it is now being considered by a com- 
mittee. The powers sought under this Bill, which con- 
tains upwards of 76 clauses in addition to numerous 
schedules, completely ag the financial position of the 
preference and ordinary shareholders in this company, 
whilst the period for completing the canal, which would 
expire in August of next year, is proposed to be extended 
until foes a 1893. As regards the additional bor- 
rowing powers, Part 2 of the Bill empowers the com- 
pany to further mortgage their undertaking to an extent 
not exceeding in the whole 3,000,000/., such additional 
mortgage to bear interest at a rate not exceeding 44 per 
cent., and to rank in priority next after any mortgages 
— or any debenture stock to be issued under the 

hip Canal Company’s Acts of 1885 and 1890. The Bill 
next proposes to repeal and extinguish all the power given 
toe the company to pay interest out of capital during 
construction, and provides that from the passing of 
the Act “no further interest shall, under those 
powers, be paid to any shareholder of the company.” The 
repeal of these powers, says the preamble, has been im- 
posed upon the company by the Corporation of Man- 
chester, who have made it ‘‘a condition that the company 
should not pay any further interest out of capital.” By 
Part 4 of the Bil the Corporation of Manchester are em- 
powered to borrow any sum not exceeding 3,000,000/. upon 
the security of their city fund and city rate, and to ad- 
vance the same to the canal company in such sums as 
may required upon certificates being signed to that 
effect jointly by the engineer of the Corporation and the 
engineer of the company. The Bill also gives permissive 
powers to the company at any time after January 1, 1897, 
or with the consent of the Corporation at an cale date, 
to redeem at par any of the new debentures in their 
hands. The company are, however, placed under an 
obligation “‘not to redeem prior debentures while the 
Corporation hold any of the new debentures,” and the 
Corporation may also require the company to apply any 
surplus capital moneys in redemption of the new deben- 
tures. By Part 6 of the Bill the Corporation, in con- 
sideration of the loan, are to be entitled to nominate 
three persons, members of the council, to act as directors 
of the company until the completion of the canal or until 
the whole of the new debentures in the hands of the 
Corporation have been sold or redeemed. 





A Two-Reet Lock-Stitcu Sewine Macutne.-—A lock- 
stitch sewing machine has been invented by Mr. Daniel 
Jones of Cardiff, in which the under thread is supplied 
from the reel in which it is received from the manufac- 
turer. This not only effects a great saving in time, but 
it prevents waste of thread in changing for one descrip- 
tion of work to another. The mechanical devices b 
which the upper thread is looped round the lower reel, 
without straining or chafing, cannot be described without 
engravings ; these we hope to publish in an early issue. 





Furtuer Nore ANentT THE ‘“‘LATONA’s” TRIAL: 
Erratum.—Mr. Mansel writes to us making the follow- 
ing corrections to his letter on the Latona’s trial, pub- 
lished in our last issue. Near the beginning, ‘‘ correct 
factor” should read ‘‘ current factor,” and the sentence 
near the end, ‘‘at residuum speeds it varies about exactly 
as the square of the velocity,” should read ‘‘ at medium 
— c.” In the four last equations of the letter the 
plus sign has by a printer’s error been substituted for 
that of equality. Mr. Mansel goes on to state that the 
expression R or P=b 10¢Y would better have been given 
in the more complete form : 

(P+r p)=f 10 (¢-")V=7.53 10.07655V 





Winine Sipe Rute.—Mr. A. P. Trotter has invented, 
and Messrs. Crompton and Co., of Queen Victoria-street, 
E.C., have issued a slide rule designed to be used in 
selecting conductors for electric lighting. There are three 
principal classes of problems that can solved by this 
rule. 1. Given the watts per lamp, the voltage of the 
lamps, the number of lamps, the required fall of volts and 
the length of the conductor, to find the diameter. 2. Given 
the watts per lamp, the voltage of the lamps, the number 
of lamps and the diameter of the conductors ; to find how 
far it will carry the current with a given fall in volts. 
8. Given the length and diameter of the conductor, and 
the fall permitted to find the number of lamps that can 
be applied to the conductor. Further, the rule can be 
employed to find current density, maximum _ current, 
resistance in ohms, and sectional areas. No doubt this 
rule will be largely appreciated by those engaged in wiring. 
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* YORKTOWN.” 
(Concluded from page 380.) 

THROUGH the courtesy of Mr. N. F, Palmer, director 
of the Quintard Iron Works, of New York, and of 
Commodore Geo. E. Melville, the famous Arctic ex- 
plorer, and now engineer-in-chief of the U.S. Navy, 
we areenabled to publish some drawings of the York- 
town engines (see Figs. 4 and 5), while Figs. 6,7, and 8 
are illustrations of the boilers, and Figs. 9, 10, and 11 
show the propellers, which are of manganese bronze. 

The history of the engines of the Yorktown may be 
summed up as follows : 

The designs originally prepared for this vessel called 
for engines of the double compound variety, and were 
made by the Bureau of Steam Engineering. When 
bids were invited, the parties submitting them were | 
also asked to submit separate bids for vessels and | 
machinery of their own design. In this way the hull | 


ENGINES OF THE U.S. CRUISER 


“YORKTOWN.” 















modore Wilson, chief of the Bureau of Construction 


; and Repair, U.S.N., and the machinery from those of 
Mr. Horace See, then superintendent engineer of compound engine. 


Messrs. Cramp and Sons. 
triple-expansion. 


THE UNITED STATES CRUISER be the Yorktown was built from the designs of Com- bronze. 
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Each engine has its separate condenser of 


cylindrical form of brass, as well as combined air, circu- 
lating, and bilge pumps driven by an independent 
The engine-rooms are separated 


The engines were to be, with liberal passage ways, so that all parts can be 
Up to this time no engines of this | reached without inconvenience. 


The boilers are of the 


variety had been tried, although many were being | Admiralty type, fitted in pairs in two separate fire- 


built, in any war vessel. 


Secretary Whitney, however, 
adoption. 

The engines, like those originally designed, are 
horizontal with unjacketted cylinders fitted with 
piston valves actuated by modified Marshall gear 
reversed by steam. The pistons are steel discs fitted 
with an adjustable shoe on the bottom side made suas 
to have a large bearing in length of cylinder, so as to 
limit the friction in the cylinders. The shafting is 
hollow and made by Whitworth of compressed steel. 
The propellers are three-bladed, built up of manganese 





Consequently there was | rooms, the smoke-boxes of each pair being adjacent, so 
some little opposition to their being tried in this vessel. | as to lead the gases into a single stack. 
ecided upon their duplex pumps in each fire-room feed the boilers, 


Two vertical 
Two 
blowers also in same supply the air for working under 
forced draught. 

Chief-Engineer Andrade is quoted by the New York 
Herald of December 25, 1889, after the arrival of the 
vessel on the other side, as follows : ‘‘ The machinery,” 
said the chief engineer, ‘‘ is so good that we could turn 
around now, get under way, and go right back, for the 
endurance of the machinery is wonderful. The sur- 
faces were less than any steamer I have ever been in.” 

It is a noteworthy fact that during all the trials of 
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BOILERS AND PROPELLERS OF THE U.S. CRUISER “YORKTOWN.” 
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| denly from no loa. to full load, is about six revo- 
| lutions. . 

I. 


Total weight of one plant, consisting of 
engine, dynamo, and combination bed- 









| . 
| Fg. 10 Me plate ... we aaa ade aoa ... 5,008 
3 S | The ship foundation for the bed-plate, 
S rq consisting of solid wood... .... ...._-1,301 
1 j Bat ea is 
mall | Total weight of one plant ... ... 6,309 
S | ances 
3 | Weight of both plants ... ... —... 12,618 
w | Weight of all other materials in connec- 
Sh 4 | tion with the installation, including 
stores when ready for sea, such as oil, 
&c., and steam-piping, oil-tanks, wire, 
| fixtures, &c.... wt ie me . 17,548 
| Total weight of installation ... 30,166 


The total number of lamps installed on board is 
| 234; of these 134 are of 10 candle-power, 86 of 16 
| candle-power, 14 of 32 candle-power. 

We shall reserve to another occasion illustrations and 
| a description of the guns of the Yorktown, as well as on 
| the Chicago, of which we recently gave a notice. 


|. BrruincHam Water Suppry.—At an adjourned meet- 
| ing of the Birmingham City Council yesterday the scheme 
|of the Water Committee for obtaining a supply of water 
| for the city from the sources of the Elan and Claerwen 
| was approved, and the committee were authorised to 
| obtain details, plans, and estimates, and to engage pro- 
fessional assistance with a view to promoting a Bi lin 
| Parliament to obtain power for the council to carry out 
|the scheme. There was no amendment proposed, but 
| Councillor Jacobs criticised the scheme adversely and 
refrained from voting. The scheme was described ina 
previous issue (page 440 ante). 
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this reg water was not used on any of a Posie output per pound of metal, not including the | 
journals or bearings. dplate, and 3.64 watts output per pound of metal D 1 _ Fk ' 

The electrical plant on the Yorktown comprises a| including bedplate. No few frei circuit heats | a ee Se ae Prony at i 
3 horse-power Sprague motor installed on board for over 40 deg. Fahr. above the temperature of the sur- | ferential stress in our article under the above title last 
the purpose of ventilating the dynamo-room. It is rounding air after being run four hours with a full load. | week was made to read : 
secured to the armoured deck over the dynamo-room They are directly connected to the engine by means) . , _ pr N 
and connected with the shaft of a 24-in. Blackman of a Brotherhood flexible coupling. The engines are | “™C¥™ferential stress = "— {1 ~ Neosh oz cos os + 
exhaust fan. The main plant consists of two engines Armington and Sims’ horizontal, double-acting, with , , ? 
— = dynamos, each being a counterpart of the two cylinders, each 7 in. by 5 in., and weighing | M sinh axsinax} instead of : 
other, thus permitting the interchange of spare parts. 2230lb. They drive the dynamos at full load with| _ pr OMe ‘ 
The dynamosare of the Edison sane, Sonal weed steam aniguaper 60 Ib., chaamaaae exhaust, cutting | Sang: { Io REE ee saeuee tere sadeas I : 
and multipolar, making 400 revolutions per minute, | off at one-fourth ; by following further, they can be This correction does not affect the conclusions arrived at 
and of 80 volts and 100 ampéres. They have a com- | used at considerably lower pressure. The extreme| as the correct formula was used in calculating Table I., 
mercial efficiency of 83 percent, They also have 4.32' variation in speed of these engines, when going sud-! and in obtaining the data for the curve in Fig. 4, ; 
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RELATION BETWEEN PRESSURE AND 
TEMPERATURE IN STEAM. 
To THE Ep1Tor oF ENGINEERING. 

S1r,—Most formule connecting pressure and tempera- 
ture in steam being somewhat tedious to manipulate, has 
caused me to place in your hands a formula, which so far 
as I know has never been published, and may be of value to 
engineers on account of its simplicity, and the satisfactory 
results, which it gives between pressure of 10 lb. and 
300 lb. absolute, limits most frequently employed. 

— I give the formula and some comparative 
results : 


Formula a= =,.098484 


which may be reduced to the working form : 


log ¢ = 0.222 log p + 2.07140, 
where 
¢ = temp. in deg. Fahr., 
and 
p = absolute pressure in pounds per 
square inch. 
Below 20 lb. absolute, the index 0.22 gives better results 
than 0,222. 
Temperature in 


na ree — Bn 1 as 
Inch A vooh sr og scare Steam Tables, 
above. 

5 167.9* 162.3 

10 195.6* 193.3 

15 213.9* 213.1 

20 227.8* 228.0 

25 240.8 240.5 

50 280.9 281.0 

100 327.6 327.9 

150 358.5 358.3 

200 382.1 381.7 

250 401.6 401.1 

300 418.1 417.1 


Trusting this may prove of sufficient interest, 
; I remain, ry faithfully, 

>, T. H. J. Estier, Stud. Inst. C.E. 
University College, Gower-street, W.C, 





THE MELBOURNE PATENT OFFICE. 
To THE Ep1tor OF ENGINEERING. 

Sir,—In the interest of the vast number of manufac- 
turers and others, both in England and other countries, 
either holding letters patent or intending to obtain same 
in this colony, I have the honour to invite your kind 
attention to the following memorandum which I have 
forwarded toas many persons as possible : 

With a view to obtaining the fullest information for the library 
of this department I have the honour to solicit a copy of cata- 
logues, leaflets, &c,, with sectional illustrations, describing and 
illustrating as fully as possible your products and manufactures. 

Itis hardly necessary to point out that asa means, not only for 
the better dissemination of knowledge and information for the 
public, but also for protecting manufacturers and inventors to 
whom letters patent have been granted, and thus preventing the 
piracy of inventions already published or in operation, such docu- 
ments are invaluable ; and are necessary as evidence of publica- 
= “ies an application being made to this office for Letters 

‘atent. 

The forwarding of such documents, therefore, as are available, 
and which may be published from time to time, will be esteemed 
a favour. 

As, however, the addresses of many inventors who may 
be in a position to afford the information sought are un- 
known to me, I should esteem it a favour if you could give 
publicity in your journal to my endeavours, and so render 
me valuable assistance in carrying them out. 

I have the honour to be, Sir, your obedient servant, 
Tuos. PAut Wess, Commissioner of Patents. 
Patents Office, Lonsdale-street West, Melbourne, 
February 12, 1891. 








WESTERN AUSTRALIA. 
To THE EpiToR OF ENGINEERING. 

Sir,—I have just returned from a trip to Western 
Australia, where I had some business engagements, and 
as this colony has only recently been granted a new con- 
stitution under which it will be self-governed, a few facts 
that came under my notice during my short visit may be 
of interest. 

One of the chief ports of call by ocean-going steamers 
is ‘‘ King George’s Sound,” with its inner harbour 
**Princess Royal” and the town of Albany. All the 
steamers of the P. and O. Company anchor inside the 
harbour, but the Orient liners prefer anchoring in the Sound 
about ok miles from the landing stage. 

The town of Albany is prettily situated on the foreshore 
of the harbour, and is backed by granite hills. There are 
some good buildings recently »rected by the banks and 
es and there is also a very creditable town 

all. 

Some years ago the Government of Western Australia 
entered into a contractt with a company termed the 
Western Australian Sound Company to construct a rail- 
way from Albany to a township named Beverley, which 
forms the terminus of the Government railway from Free- 
mantle and Perth running eastwards, This railway was 
to be constructed on a gauge of 3 ft. 6 in. on what is 
knownas the land grant system, the company having the 
right to select their land within an area of 20 miles on 
either side of the centre of the railway line provided they 








‘a The index 0.22 was here used. 
+ 12,000 acres per mile of railway constructed was 
granted by Parliament to the company. 


leave a space of 15 miles between each selection measured 
along the centre line of the railway. The railway in ques- 
tion is 240 miles in length, and is thoroughly well and 
substantially built, being ballasted throughout with gravel. 

he rails are 54 lb. to the yard, made of steel and laid on 
‘‘jarrah” and ‘‘karrie” sleepers 6 ft. 6in. long by 8 in. 
wide by4in. thick. The stations are of simple design 
and are built of timber. The rolling stock is very good, 
the carriages being ex ingly roomy and comfortable, 
they are hung on two four-wheel bogies. Since the line 
has been opened, a period of about fourteen months, it 
has paid its working expenses and a left a balance to 
credit. For the first 100 miles from Albany the land as 
seen from the railway does not appear to be of very good 
quality, being very sandy, and as all this portion of the 
country is more or less inflicted with the terrible poison 

lant which is certain death to sheep, cattle, or horses, 
but from about 100 miles from Albany up to the junction 
with the Government railway system at Beverley the 
country improves materially, and in some places wheat 
can be successfully grown to the extent of from 30 to 35 
bushels to the acre, while fruit trees and vegetables can 
be produced in abundance. 

t Guildford, which is a small town on the Government 
Railway, about 8 miles from the capital city of Perth, there 
is another land grant railway now being constructed to 
Geraldton, a port on the north-west coast, about 310 
miles north of Perth. About 25 miles of this line are 
nearly completed, and as it runs over ene 
level country very similar to that traversed by the 
Southern line between Albany and Beverley it is easily 
and cheaply made, and will, when completed and 

uipped for traffic, cost the company about 3000/. per 
mile. This line is being made under Government super- 
vision in the same manner as obtained on the Southern 
Company’s lines, there being a district engineer and two 
inspectors constantly on the work, all plans of works 
being first submitted to the Government for approval 
before they are executed. Itis anticipated that this line, 
known as the ‘‘Midland Railway,” will be opened for 
public traffic in about two years from this date. 

The Government Railway runs from Freemantle on the 
coast to Perth, 12 miles ; to Guildford, 20 miles ; Chidlow’s 
Wells, 414 miles; York, 894 miles; and Beverley, 110 
miles. There are also branches from Spencer’s Brook 
72 miles from Freemantle to Witham, 6 miles long ; and 
from Clackline, 624 miles from Freemantle to Newcastle, 
14 miles in length. In the northern district there is a 
line 34 miles in length between Geraldton and Northamp- 
ton, and another from Geraldton to Walkaway, about 
17 miles in length. All these railwaysare built on a 3 ft. 
6 in. gauge. One portion of the line between Guildford 
and Chidlow’s Wells is so badly laid out with 1 in 30 

ades and sharp curves combined that the Government 
se laid aside 30,000/. to resurvey and lay out a fresh 
line, which, judging from the country in passing through 
it, can easily be done with considerable advantage to the 
traffic working. 

The Parliament of Western Australia has just passed 
a Bill for an Act authorising the loan of 1,336,000/., 
which is to be expended in accordance with a schedule 
to the Act. 

This schedule contains a detailed list of the works pro- 

sed, and the estimated cost of each, but Parliament 

as, after passing this Act as a whole, the power to 
authorise and direct how themoneys so raised shall be ex- 
vended, by considering such item before a warrant can be 
issued for the expenditure of the sum of money involved. 


The Schedule. 
1. Railway from Perth to Bunbury 
(112 miles), fron: Boyanup to Min- 


niup Bridge (124 miles from Perth), £ 
and from Boyanup to Busselton ... 368,000 
2. Railway from Eastern Railway to 
Yilgarn goldfields (200 miles) 324,000 
3. Railway from Geraldton to 
Mullewa : = > nts 100,000 
4. Improvements to Eastern line and 
to Perth and Guildford stations ... 60,000 
5. Additional rolling stock, existing 
lines... eee Soe sae a 25,000 
6. Railway surveys aes 10,000 
7. Telegraph lines — en 7 16,000 
8. Harbour works, Freemantle, ex- 
tension of jetty and approaches ... 150,000 
9. Harbour works, Geraldton, in- 
cluding new jetty... ee ans 25,000 
10. Improving shipping facilities, tram- 
way, Carnarvon ae a5 ae 2,000 
11. Improving shipping facilities, Ash- 
burton, &c.... ies me pi 3,000 
12. Harbour improvements, Cossack... 10,000 
13. Improvement of other ports 4,000 


14. Purchase of dredging plant vt 50,000 
15. Development of goldfields and 


mineral resources... ae ae 100,000 

16. Survey of land for agricultural 
settlement along railways ... 20,000 
17. Immigration ... ae ‘ee 50,000 
18. Lighthouse at Cape Lewin... ‘ 10,000 

19. Public buildings, Geraldton, Cos- 
sack, and other ports... i oe 9,000 
1,336,000 


There are some differences of opinion upon the policy 
of construction of some of the railway lines in the schedule, 
and it would be perhaps more prudent to await the de- 
velopment of the settlement of the land grant railway 
country before opening up more land for settlement. 

The present population is about 40,000, and the terri- 
tory of Western Australia comprises about 600,000,000 acres 





of land, with an indebtedness per head of about 32/., to 





which must be added the amount of the new ‘loan, or 202. 
r head more, making a total indebtedness of 52. per 
ead of present population. Hence the necessity for 
attracting population by selling land cheaply or by the 
development of the mineral resources which are believed 
to exist in the colony. 

The timber industry must always be a source of wealth 

to Western Australia, as there are enormous tracts of forest 
country near the coast line abounding in ‘‘jarrah” 
(Eucalyptus marginata) and “karri” (Eucalyptus diver- 
nortan, There are several companies in existence having 
concessions of timber districts, from whence it is sent to 
the oe colonies and to India, the Cape, and 
other places, ; 
Foremost among these timber companies are the 
Torbay Company, the Rockingham, Augusta, and Jarrah 
Dale. The Torbay Company has constructed a railway 
about twelve miles in length, which was built under 
Government inspection and ends at present at the saw 
mills, whence lines run into the forest, terminating in 
sidings and loading stages for the timber. The trees are 
very fine, many being 85 ft. to 90 ft. without a branch, 
and 9 ft. in diameter at the butt, terminating at the head 
with a diameter of 2ft. 6in. to 3 ft. 6 in., perfectly sound. 
The mills can turn out from 900 to 1000 railway sleepers 
in a day of nine hours, or can cut twenty loads of mar- 
ketable timber in the same time. Small locomotives are 
used for working the forest lines, and the Southern Land 
Grant Railway Company runs the timber from the mills 
over their line from Torbay Junction into Albany, where 
it is shipped. The millowners are now busily engaged 
in shipping piles and beams, nee, &c., to Natal, 
sleepers to the Barrier silver fields, New South Wales, 
and special timber for the Melbourne Harbour Trust. 
This property, which embraces a considerable area of 
freehold, is owned by Messrs, C. and E. Millar, the 
celebrated railway contractors of Australia, and it is 
their intention to cultivate their holdings, and if possible 
induce settlement in the district. 

The demand for good timber for railway purposes in 
the colonies is large, as the jarrah and karri make excellent 
sleepers, lasting at least 15 years. The former timber is 
also suitable for piles for jetties and other works exposed 
to salt water, but the karri makes better beams and is a 
stronger timber than jarrah, and all that is necessary to 
the successful use of these timbers is to exercise care in 
cutting the tree when the sap is down, and to choose those 
trees which grow on the ironstone ranges. 

Seasoned jarrah weighs from 63 lb. to 64 1b. per cubic 
foot, and karri 61.31 1b. per cubic foot. 

In the colonies it is usual to specify the piles of round 
timber, and not to be sawn square, because by this process 
the most valuable part of the timber is removed, viz., the 
portion between the sap and the heart of the tree. Some 
shipments to England are being made of karri and jarrah 
in plank, from which wood _ blocks for paving the streets 
can be cut. The streets of Melbourne, through which the 
tramways are constructed, are paved entirely with red 
gum ry! rostrata) and they are standing the traffic 
very well indeed. 

I had omitted tomention that the Great Southern Rail- 
way, between Albany and Beverley, is under the manage- 
ment of Mr. Arthur Wright, M.Inst.C.E., who represents 
the Western Australian Land Company in the colony. 
Mr. Wright was formerly Director of Public Works for 
the colony. 

I am, yours a, 


Bal Of IS. 
61, Queen-street, Melbourne, February 17, 1891. 





NOTE ON THE TRIALS OF H.M.S.S. 
‘*PHTILOMEL.” 
To THE EpiIToR oF ENGINEERING. 

Srr,—I notice in ENGINEERING certain details of the 
trials of the second-class protected cruiser Philomel, on 
which I beg to offer a few remarks. According to the Ad- 
miralty estimates for this class of vessel, the particulars 
are: 265 by 41 by 15.5 draught; coefficient of fineness, .535; 
displacement, 2575 tons. Estimate of speed, 19 and 16.5 
knots, when the engines developed 7500 and 4500 indi- 
cated horses respectively. This would imply the rela- 
tion of power and speed 


E =D® V 10 (v-10.2) 061 
or, in another simpler form, 


E=23.97V 10°" 

The test : First Formula. 
Let V oa = 19.0 16.5 
Subtract X = 10.42 10.42 
Differences = 8.58 6.08 
Product by .064 ... = .5491 8891 
Add log , ‘i = 1.2788 1.2175 

» D> = 2.0465 2.0465 
Sum or log E = 3.8745 3.6532 
A = 7490 4500 

By estimate = 7500 4500 

Second Formula. 
19.0 16.5 

Then .064 V = 1.2160 1.0560 
Add log V = 1.2788 = 1.2175 
» «8 T = 1.3797 _—:1.3797 
Sum or log. E = 3.8745 3.6532 

Exactly the same as first formula, and either represents 

the estimate suppositions. 


But, we are informed, with .35 in. air pressure in stoke- 





holds, engines making 139.35 strokes per minute, and 
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developing 4978 indicated horses, the speed was 16.25 
knots. And, again, with 1.5 in. air pressure, engines 
making 162 strokes and developing 7735 indicated horses; 
the observed speed was 19.5 knots. ; 

Accepting these as honestly stated facts, according to 
the principles for which for so long I have striven to 
obtain recognition, the relation of power and speed shown 
by these figures, is 


E= D3 V10 (V—3.5) 0845, 
The simpler form being 
E = 84.26 V 10.0345 Vv 


which compared with the former equations, is somewhat 
suggestive. 

Those who have ow any attention to my letters will 
see the quantity in the first formula, which I have named 
the subdominant speed, distinguished by the symbol X, 
the value 3.5, is —— low ; only about one-third 
or one-fourth of its usual values. And, although the 
coefficient, a = .0345, is also remarkably low, still this, 
and even less values, are the rule in the highest ranges of 
speeds in the trials of torpedo vessels. Let us test the 
first formula : 








Trial speeds V = 195 19.0 16.5 16.25 

Since, X ... = 3.5 3.5 3.5 3.5 
Differences = 16.0 15.5 13.0 12.75 
035(V—X) =  .5520 .5347 4485 ~—=—. 43999 
‘Add, log V0 = ~—'1.2900 1.2788 »=«:1.2175 «1.2108 
» Ds 2.0465 2.0465 2.0465 2.0465 
Sums orlogsE= 3.8885 3.8600 3.7125 3.6972 
i See 7735 7245 5158 4980 
= 7735 trial 7500 esti- 4500 esti- 4978 
mate mate trial 


It will be seen, the formula exactly represents the 
actual trial results, for the greatest and least speeds, and 
there is no sufficient reason why it should fail to repre- 
sent the two intermediate speeds, 19.0 and 16.5 knots, 
so that the estimates are in error, 255 indicated horse 
too great for the 19.0 knots speed, and 658 indicated horse 
too little for 16.5 knots speed. 

It happens in a newspaper of April 3, I find a notice of 
the trials on the Clyde of the s.s. Empress of Japan, just 
built for the Transpacific trade, by the Barrow Ship- 
building and Armaments Company. It is reported “ with 
close on” 10,000 indicated horse; speed, 18.91. Again, 
with 7400 indicated horse; speed, 16.85. 

This indicates the relation of power and speed, 


E=95.94 V 10.0892 v. 


Neither displacement nor revolutions being given, I 
cannot give the first formula. 








The test: Trial speed, V = 18.91 16.85 
Then, .0392 V =  .7413 6605 
Add, log V_... = 1.2767 1.2266 
» log 95.94 = 1,9820 1.9820 
Sum, or log E = 656.0000 3.8691 
WE = 10,000 7,400 


Exactly the trial values, 
For comparative purposes I annex a short Table show- 
ing values of coefficients in a few vessels, 


Table of Formulas for 


H.M.S.S. Philomel E = 84.26 V 10035 Vv 
Empress of Japan i = 95.94 V 10 092 V 
H.M.S.S. Latona R = 22.35 V 10 %2V 
ss Blake a = 22.75 V 10028V 
Sf Warrior _,, = 14.90 V 10.098 Vv 
‘i Bacchante ,, = 11.03 V 10-1006 V 
o Devastation,, = 11.62 V 10NrV 
,  Widgeon j, = 1379 V 10134V 
Glasgow. Ropert MANSELL, 





EUROPEAN v. AMERICAN BRIDGES. 
To THE EpiToR OF ENGINEERING. 

Srr,—Your interesting article on the Verrugas Viaduct 
and Mr. Reichenbach’s letter re the Hawkesbury Bridge 
are likely to revive the old controversy of the merits and 
faults of European and American bridge designs. I avail 
myself of this opportunity to call attention to a passage 
in the speech of Sejior F. de Garay, a Mexican engineer 
and member of the American Society of Engineers of 
New York, delivered at a meeting of the Société des 
Ingenieurs Civils at Paris during the Exhibition of 1889. 
The English translation of the passage in question runs as 
follows : 

“In the case of the Verrugas Viaduct three small 
openings of 100 ft. (30 meters) each, were bridged over by 
means of trusses built on Fink’s system in sixteen hours by 
: gang of fifty men at a height of 83 metres above ground 

evel, 

‘On the same railway four other bridges of equally 
100ft. spans were constructed. Two were put up by 
Englishmen, the trusses being of the old American type 
known as Town’s. Their erection lasted over two months. 
When it came to testing them one of them tumbled to the 
bottom of the ravine. The other also gave way during 
the trial and settled down upon the scaffolding, which, as 
a precaution, was left standing. The third bridge, con- 
sisting of rivetted trellis girders, was of French construc- 
tion and was erected in about a month; it stood the tests 
perfectly well. The fourth, of American construction, 
with girders on Fink’s system, also stood the tests with- 
out any accident ; it only took five days to erect. What is 
interesting about the matter is that while the European 
bridges each weighed 126 tons the American weighed 
only 67 tons. All four bridges were of iron and their costs 





must have been necessarily in proportion to their weights 
in spite of some differences in their systems of construc- 
tion. (Applause. )”—‘“* Mémoires,” July, 1889, page 24. 

In the interest of the reputation of English bridge- 
builders it is to be hoped that the above statements are 
not true. The boast of English engineers has hitherto 
been that, although they take a longer time over erect- 
ing than their American colleagues, their bridges, when 
once up, stay up, and do not come down so fast as the 
spider-webs of their cousins, 

Yours —_ 
ONTIF 


Westminster, April 18, 1891, EX. 





THE ‘‘TEUTONIC.” 
To THE EprTor OF ENGINEERING. 

Str,-—I beg leave to correct a couple of errors which I 
unfortunately made in my last letter under the above 
title. I stated that the difference between Greenwich 
and Queenstown time is 28 minutez. On calculating it 
more carefully afterwards, I discovered that I had made 
an error of about five minutes, and that the real difference 
is 334 minutes. Greenwich time with that amount added 
to it becomes Queenstown time. Therefore 1.47 p.m. 
Greenwich mean time on Thursday, August 7, of last 

ear, as given by a for the passing of Roche’s Point 

the Teutonic, would be about 2.20 p.m. Queenstown 
time. Captain Irving gave the time of passing Roche’s 
Point, it will be remembered, as 2.15 p.m. Queenstown 
time (I believe), so that there is only an error of five 
minutes made by either he or the signalman, or made u 
by both. Or if the commander of the Teutonic too 
the time when his ship arrived at the beginning of 
the Point, and the telegraph man at Weaver Point 
signal station took it when the ship had got quite 
clear of the Point, both would be correct in a 
sense, the intermediate time, 2.17 p.m., being then the 
absolutely correct time. Of course, if the time given in 
the log were correct, it would make the voyage actually 
five minutes longer than if it were the lanl station time 
that was correct. Slight errors either way in the clocks 
or chronometers, however, might account for the enormous 
disagreement of five minutes! ‘* Engineer” himself 
admits thatthere was five minutes disagreement in the 
case of the City of New York between the official log and 
Lloyd’s, at this same point. Fifty-three minutes after 
the Teutonic’s passing Roche’s Point she passed Kinsale 
Head (at 2.40 p.m., Greenwich mean time, or 3.13 p.m., 
Queenstown time). According to Captain Irving’s time 
of passing Roche’s Point, it would have been 58 minutes 
later that she passed the Old Head of Kinsale. It took 
the City of New York an hour to go from Roche’s Point 
to the Old Head of Kinsale, and as the Teutonic is the 
faster boat (or at least was so during this voyage), it is 
— understandable that she would, under the same con- 
itions, cover a distance of 16 nautical miles in two 
minutes less time than her adversary. 

Besides the slight error corrected at the beginning of 
this letter, another appeared in my last communication 
to you. I stated that the first voyage the City of Paris 
made in less time than six days was of 5 days 23 hours 
and 38 minutes’ duration. This would bea libel on the 
City of Paris. It was the City of New York which 
made the voyage in that time when she first broke into 
the six-day limit. The Teutonic, as I mentioned, when 
she made her first ‘‘ five-day” voyage, did so in 5 days 
21 hours 55 minutes; or in 1 hour 43 minutes less time. 
Moreover, when the Teutonic did this she was not quite 
a year old; but the City of New York, when she first 
crossed the Atlantic in less than six days, was over two 
years old. The first voyage made by the City of Paris 
in a shorter time than six days occupied (according to her 
log) 5 days 23 hours 7 minutes, so that the Teutonic is 
that vessel’s superior in this respect after all, to the 
extent of 1 hour and 12 minutes. It may not be inap- 
propriate to mention just here that the Majestic’s first 
voyage under six days cccupied 5 days 22 hours 58 
minutes. And she was not four months old when she 
did this. It is better than the City of Paris’s first ‘‘ five- 
day” run by nine minutes ; and than the New York’s by 
40 minutes. 

Regarding the Transatlantic record controversy, I 
notice that ‘‘ Engineer” in his first letter stated that ‘‘ the 
trained and independent observers on the lightship (at 
Sandy Hook) and on the shore gave the time (of the Teu- 
tonic’s arrival there at the termination of her record 
voyage) as 5.10 a.m.” (The portions in brackets not being 
quoted.) Now, allow me to correct ‘‘ Engineer.” The 
article in your issue of September 5, 1890, distinctly states 
that there was one observer on the lofty highlands of the 
Navesink (he being thus far away), who gave the time as 
5.10 a.m., and that another ‘operator off the Hook gave 
5.40 a.m. Neither of them were in the lightship at the 
Hook, and both did not give 5.10 a.m. as ‘‘ Engineer ” 
states they did. 

To believe that the Teutonic broke the record is only 
to infer that two telegraph operators at New York were 
wrong. The question is, Were these men disinterested ? 
Are not the City of New York and the City of Paris 
American owned ? the Teutonic being owned by a British 
company. Anyhow, it was dark at 4.20 on the morn- 
ing the Teutonic reached New York. At 5.10 it may 
have been — light, and then the operator on the 
highlands in the distance would glimpse the vessel about 
Sandy Hook. But he could not tell when she reached the 
Hook. It would be 5.40 before the other man off the 
Hook might see the vessel. The explanation published 
in ENGINEERING of September 5 last, as given by the 
officers of the Teutonic, is very acceptable. It will be re- 
membered that the officers said that after arriving off the 
lightship at 4.20, near it the Teutonic ‘‘ dodged around 
two or three times, and went around in a circle twice 
before going ahead at full speed, which was the order 


given at 4.49.” And Roberts, the chief officer of the 
ship, declared, ‘‘ There is nothing the matter with our 
log, and there is no mistake made in taking the time at 
Sandy Hook lightship. The log was not doctored. We 
could not have done it, and, besides, there was too much 
depending upon it. When Captain Irving took the time 
as we were abreast of the lightship, there were crowds of 
people on deck besides the other officers, and the time 
given, 4.20, is absolutely correct. It was so given to a 
number of passengers who asked for it at the time, and 
corresponded with their time.” ‘‘ Engineer” makes a 
stron int of the operators agreeing with the City of 
New York’s log in giving the time of that ship’s arrival 
at the Hook, which was about two hours later ; and con- 
sequently in — dayiight, so that the time of the 
vessel’s passing the lightship could be taken with as much 
sma by the signalmen as by the captain on board 
imself. 

Another one of the statements of “‘ Engineer” which I 
am inclined to question, is that where he says that the 
5 days 23 hours 54 minutes eastward voyage of the Teu- 
tonic, made in October Jast, has been beaten by three 
other steamers. It has been beaten by the City of Paris, 
whose eastward record is 5 days 22 hours 50 minutes, and 
by the City of New York with5 days 23 hours 14 minutes, 
But what the third steamer is I can’t imagine; unless 
‘*Engineer” means the Teutonic herself, which had 
crossed eastward before that time in as short a time as 
the City of New York. 

And yet another error “‘ Engineer” has fallen into re- 
gap the Teutonic’s coal endurance, which, however, 

will review, with your permission, Sir, in a subsequent 
letter ; ether with a treatment of the subject of the 
“races” between the City of New York and Teutonic 
last year, as already promised. 

Yours faithfully, 


April 4, 1891, Wuirr Star, 

[The date, April 4, is that on which I finished the 
rough pencil copy of this letter. The final copy, as now 
sent, was in course of preparation at leisure times when 
‘* Another Engineer’s” letter appeared in _ | om dated 
April 10. ‘‘ Another Engineer” is right. Queenstown 
time is not ‘‘slow” of Greenwich time. I should have 
said ‘‘ later” instead of ‘‘ slower.” But still myargument 
remains correct. If, however, as ‘“‘ Another Engineer” 
says, Dublin time is kept at Queenstown, then the time 
2.15 p.m. at Queenstown would mean 1.50 p.m. at Green- 
wich. Lloyd's gave 1.47 p.m., Greenwich mean time, so 
that the difference existing between the time by the 
official log and the time by Lloyd for the Teutonic’s de- 
parture from Queenstown is only three minutes, which is 
simply not worth speaking of. And, now, since ‘‘ Another 
Engineer” has been so good as to call attention to a seem- 
ing error in my last letter, may I not return the compli- 
ment—time about being fair play? He states that the 
Teutonic passed the Old Head of Kinsale at 2.15 p.m., 
Queenstown time. She passed it at 2.40 p.m., Greenwich 
time. Adding 33 minutes to this we get Queenstown 
time, 3.13 p.m. ‘* Another Engineer” should surely know 
that as a vessel goes west minutes have to be added till 
they amount to hours to allow for the difference in time 
from the eastern port they start from. For eastward 
voyages time has to be deducted. ‘* Another Engineer” 
will surely admit that the Teutonic could go 16 knots in 
53 minutes. As it must be evident from my letter above, 
I have read carefully ‘‘ Engineer’s” two letters and your 
article on the subject of the Teutonic record, before ay 
recommended to do so by “‘ Another Engineer.” And 
challenge that gentleman to point out any portion of my 
last letter where I have ‘‘ misquoted” ‘‘ Engineer,” or of 
the letter above either, for that matter. I have now re- 
vised all the facts contained in my last letter which were 
“ woefully out,” and therefore consider no apology to be 
necessary.— pril 11.] 





ENGINE GOVERNORS. 
To THE Eprror oF ENGINEERING. 

S1r,—I have just had an experience in my flour mills 
which I think important enough to bring under the 
notice of users of steam power and engineers generally. 
I had some time ago fitted a Proell expansion apparatus 
to one of my engines, and as I expected, it kept the 
engine very regular in speed. Some time ago the whole 
mill suddenly stupped, while the engine continued turn- 
ing round without any perceptible acceleration in speed. 
It then turned out that the mainshaft towards the mill, 
which is of cast iron, had broken, so that at one moment 
the load of the mill was on the engine, and the next there 
was no load at all. Had the engine been under the 
control of an ordinary governor I am convinced that it 
would have raced away, and being rather a large engine, 
a serious breakdown might have happened. 

Yours, &c., 
J. STANNARD. 

Nayland, Colchester. 





Ratiway Sprep.—-The following is from a Liverpool 
r: Someillustrations of modern railway speed cited 

ae a the Parliamentary Committee on the Cross Country 
Railway Bill merit special mention, showing what can be 
accomplished when a company makesan effort. A Buxton 
coal merchant says that sometimes the Midland Com- 
pany manage to convey coal from Buxton to Chesterfield 
In 11 to 34 days, and as the towns are more than 20 miles 
apart it will seen that sometimes the coal trains dash 
along the line at the rate of two miles aday. Once the 
witness found a bird’s nest in a truck which had been 30 
days on the way, and he reasonably believes that the 
nest was built and the eggs laid during the month. Yet 
this Buxton coal merchant is not happy, and requires a 





change ! 
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NOTICES OF MEETINGS. 

Tue InsTITUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, April 28th, at 8p.m. Resumed discussion upon the paper by 
Mr. R. E. B. Crompton on ‘‘The Cost of the Generation and Distri- 
bution of Electrical Energy.”—Students’ meeting, Friday, April 
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Sealy-Allin, Stud. Inst. C.E., and ‘“‘ Hydraulic Power as Applied 
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Mr. E. B. Ellington, M. Inst. C.E, in the chair.—Students’ visit, 
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blishment of Messrs. William Clowes and Sons, Duke-street, 
Stamford-street, S.E. 
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HULL AND District INSTITUTION OF ENGINEERS AND NAVAL ARCHI- 
TecTs.—Tuesday, April 28th, at the Parochial Offices, Bond-street, 
Hall, at8 p.m. Adjourned discussion on Mr. A. E. Seaton’s paper 
on ‘‘ Forced Draught on Steamships.” 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS, 
—The tenth general meeting will be held in the Atheneum, 
Church-street, West Hartlepool, on Saturday, April 25th, at 
6p.m. The business willinclude: The adjourned discussion on 
Mr. W. Hodk’s second paper on ‘‘ The Unsinkability of Cargo- 
Carrying Vessels.” A paper on ‘‘ Water Gauge Fittings for Steam 
Boilers,” by Mr. Harry Gray. A paper on ‘‘The Basis of Ships’ 
Scantlings,” by Mr. J. Petree. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday evening, April 
27th, at 7.30 p.m., in the Hall of the Literary and Philosophical 
Society, Corporation-road, Middlesbrough. ‘‘ Railway Signalling,” 
by Mr. W. Jno. Cudworth, Darlington. 
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MARINE ARTILLERY. 

A PAPER with an attractive title was read last 
Wednesday at the Royal United Service Institution 
by Mr. George Quick, R.N., a retired fleet engi- 
neer. The title was ‘‘Heavy Guns and Heavy 
Shells v. Light Guns and Light Shells, some 
Remarks on the Armament of H.M. Ships Vic- 
toria, Sanspareil, and Benbow.” It might have 
been expected that such a subject as this would 
raise a good discussion when brought before an 
Institution the members of which are so competent 
to consider it. Unfortunately Mr. Quick did not 
stick very closely to his text ; or, perhaps, it should 
be said, was tempted to introduce a good deal of 
matter not quite necessary to the consideration of 
the subject ; at any rate this was the reason as- 
signed for the failure of the paper to raise a dis- 
cussion. 

The question as to whether a ship of war should 
carry a few big guns or many of smaller natures, 
or whether there should be a mixed armament— 
which seems the more reasonable course—and if so 
in what proportions the mixture should be made, 
is essentially one for naval officers to discuss, and 
it is one which just now might be discussed with 
great advantage. Those who have had the deciding 
of these matters have been far too apt, as Mr. 
Quick points out, to base their decisions upon 
target experiments, which bear the faintest resem- 
blance to what would take place in actual war. No 
doubt what would take place is so intricate a pro- 
blem, that it would be impossible to arrive at any 
approximately definite conclusion ; but, however 
wide of the actual truth, no supposition could be 
more erroneous than that all projectiles would 
strike an armoured plate at right angles to its sur- 
face. It is true that of late more attention has 
been paid to this side of the problem, but we think 
that the bulk of naval opinion is founded on experi- 
ments in which the gun is pointed square at the 
plate. 

Mr, Quick is an advocate of big guns, indeed he 
wants us to make a 200-ton gun, not, however, our 
naval readers will be relieved to hear, for service 
He sees no difficulty in this if gunmakers 
will but follow his advice and use long tubes instead 
of short hoops. He makes some pertinent 
remarks on the necessity of longitudinal strength, 
and in order further to secure this he would apply 
‘* screwed unions ” for connecting the ends of these 
tubes, ‘‘ the area of the cross-section of the metal 


5 | added at the junctions of the tubes would be greater 


than the area of the A tube, thus more than 
doubling the area of the metal to offer resistance to 
flexure or distortion of any kind.” Mr. Quick would 
‘*patch up” the present 111-ton guns, and appor- 
tion them to coast defence on shore. The author 
is also of opinion that the erosion of big guns is 
largely due to igniting slow-burning powder at the 
base of the charge, whereby the bore receives attri- 





tion from the hard unburnt positions of the powder. 
He is also strongly averse to chambering if carried 
to the extent it often is at present. Another 
argument he adduces in favour of the larger guns 
is that they offer less target surface to an enemy’s 
fire in proportion to their weight than the small 
guns. For instance, the 110-ton gun exposes 65.5 
square feet, or 590 square feet to the 1000 tons 
weight, whereas the 6-in. 5-ton gun shows 8.28 
square feet, or 1650 square feet per 1000 tons. 
The figures, of course, are not conclusive, for it 
may be pointed out that a comparatively slight 
blow will put a gun out of action, and a single shot 
striking the big gun would silence the whole battery 
were the principle carried to an extreme and only one 
gun carried. On the other hand big guns could 
withstand blows from light projectiles which would 
disable the smaller weapons. That heavy guns 
have more power of destruction by shell fire than 
an equal weight of small guns is true to a certain 
extent and from a given point of view. ‘‘If the 
fight be kept up at long range,” says the author, 
‘*it is pretty well certain that all the armour piere- 
ing ammunition of the vessel carrying the small 
guns will be expended without the other vessel being 
sunk.” That is a somewhat gratuitous assumption, 
for it is not more reasonable to conclude that the 
ship with the small guns will throw away its fire at 
ineffective ranges, than that the ship with the big 
guns will commit some similar blunder. Taking 
two ships of equal speed and manceuvring powers, 
no doubt one with, say, a 110-ton gun of practically 
unlimited endurance—i.e., an ideal weapon not yet 
designed—could destroy the other if carrying a 100 
90-ton guns ; that is she could do so on paper, sup- 
—_— the weight of the guns were a measure of 

er efficiency. The one-gun ship could steam along 
just out of range of the other’s numerous weapons, 
and destroy her at leisure. Unfortunately for the 
simplicity of this question, paper conditions will 
not apply, neither must we only consider the 
duel form of action between ships. In fact, so far 
from this being the case, all circumstances now 
point to the destinies of a naval war being almost 
solely governed by fleet actions ; as has ever been 
the case. The single-gun battle-ship would be a 
poor auxiliary in a general engagement. Of course 
no one advocates single-gun ships any more than 
any one advocates a broadside of machine guns, 
and the facts put forward only tend to show how 
intricate a problem is the determination of the 
roper proportion of light to heavy guns, and the 
imits to which the big guns should be carried in 
the matter of individual size. 

The latter is a problem for the naval tactician 
to set the gun constructor. The naval officer 
says, or should say, we consider the best size 
of gun to be one of a given weight. We would 
sooner have, say, four guns of 50 tons each than 
two of 100 tons, and that is all the proportion of 
the ship’s displacement we can give to principal 
armament. So far, we think, the naval tacticians 
have spoken, at least in the English service, and 
the engineers have been able to meet their require- 
ments. If the 110-ton gun were as complete a 
success as it is a failure, we believe that the 
naval service would not require it, as the 
unalterable element of weight is alone enough to 
condemn it. Right or wrong, that we believe to be 
the pretty unanimous opinion of the chief autho- 
rities of the day. Whether British naval officers 
are in the right in being more moderate in their 
demands and aspirations in the matter of indi- 
vidual weight of guns, than some of those of foreign 
powers is another matter, which might be thrashed 
out with advantage. In England at the present 
day, however, the maker of guns may be said to be 
equal to the demands made upon him by the users 
of them, however much both may have overshot the 
mark in times recently past. 





THE STRENGTH OF RIVETTED 
COPPER JOINTS. 

THERE is, we believe, very little information ex- 
tant concerning the strength of rivetted copper 
joints. There are the Lancefield experiments, 
which are valuable so far as they go, but they 
do not cover the subject by any means. Pos- 
sibly there may have been some experiments made 
privately, but they have not been published, and 
any one requiring to construct a copper-rivetted 
vessel, subject to a bursting strain, has had to pro- 
ceed to a certain extent in the dark. It recently 
occurred that a copper autoclave at the works, of 
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Messrs. Price’s Patent Candle Company, Limited, 
had so far wasted that the firm deemed it prudent 
to replace it. They took the opportunity to test 
the disused vessel to destruction in order to learn 
its exact strength, and with their usual liberality of 
sentiment they have placed the results of the tests, 
at which we were present, at the disposal of our 
readers. If manufacturers were ready to seize 
opportunities of this kind of increasing the general 
store of knowledge, and were willing to communi- 
cate the results to the world, as Messrs. Price have 
generously done, it would be immensely to the 
public advantage. 

The autoclave which was tested is shown in 
Fig. 1. It had been in use day and night for over 
eight years for the purpose of effecting the reduc- 
tion of fats into glycerine and fatty acids. The 
fats are put into the autoclave along with a small 
percentage of lime and a little water, and subjected 
to the action of steam at a pressure of 120 1b. per 
square inch for a period of five or six hours. The 
fatty acids combine with the lime, forming a lime 
soap, and the glycerine which is set free mixes 
with the added water and is obtained in the form 
of what is technically known as ‘‘sweet water.” 
It may be remarked in passing that in this country, 
where paraffin wax is the principal material used 
in candle manufacture, very few autoclaves are in 
operation, but on the Continent, where scarcely 
anything but stearine, or more strictly stearic-acid, 
candles are to be found, autoclaves are largely 
employed. The presence of the acid renders it 
impossible to carry on the process in an iron 
vessel; even the copper is subject to a certain 
amount of corrosion, This had, in the case before 
us, reduced the thickness of the plates fairly 
uniformly from 4 in. to # in. full. This, however, 
was not the chief source of weakness. The joints 
had leaked from time to time, and had been 
caulked and recaulked until a deep groove had been 
formed along each, reducing the thickness of the 
metal to little more than } in. in places, and gene- 
rally to less than } in. The largest internal dia- 
meter of the vessel was 3 ft. 4 in.; the longitudinal 
seams were double-rivetted lap joints, the rivets 
being ? in. in diameter by 2} in. pitch ; the cir- 
cumferential joints were single-rivetted, } in. rivets 
by 2} in. pitch. 

The autoclave stands vertically when at work, 
but for the trial it was arranged horizontally, the 
pressure pipe entering at one end, and a cock being 
provided at the highest part to allow the air to 
escape. At the first trial, at which we were not 
present, the pressure was raised to about 280 lb., at 
which points the leakage was so considerable that 
the pump could not gain upon it. More ample 
em were made for the second trial ; three 

and pumps were provided, two of 2 in. in diameter 
and one of lin. These were served by a crew of 
fourteen men, but they were not able to raise the 
— beyond 340]b. on the square inch however 

ard they worked. At 200 1b. pressure the joints 
were leaking badly, having been opened at the pre- 
ceding test and temporarily stopped by caulking. 
A noticeable deflection took place at 280 lb. and a 
permanent set at 3001b. The two longitudinal 
seams next the manhole showed the greatest 
distress. These bellied so much that a straight- 
edge laid along them stood 3 in. clear of the plate at 
each end. 

As it was manifestly impossible to burst the 
vessel with the pumping power at command, the 
trial was adjourned for a week, and in the mean 
time a connection was made to a small hydraulic 
accumulator employed for working a hoist. This 
had a ram 5} in. in diameter by 8 ft. stroke, and 
was worked at a pressure of 700 lb. on the square 
inch. The pressure was first raised in the auto- 
clave to 280 lb. per square inch by hand, and then 
the cock was opened to the accumulator. The 
pressure ran up to 400 Ib. on the square inch, and 
then the plate A ripped alor.g one caulking groove, 
nearly from end to end, the average thickness 
being about ,3; in. This would give a stress in the 
metal of 42,600 lb. per square inch of section, this 
high figure being, no doubt, due to the hardening 
effect of the caulking. At the time of rupture all 
the longitudinal joints had taken a permanent set, 
but that next the manhole was the most seriously 
deformed. The calculated bursting pressure of the 


vessel when new was 800lb. per square inch— 
through the entire plate—and as the strength of 
the joint was 60 per cent. of the plate, the ultimate 
bursting pressure at the joint was 480 1b., but the 
elastic strength being 50 per cent. of the ultimate, 





the elastic strength of the longitudinal seams when 
new was only calculated to withstand a pressure of 
240 Ib. per square inch. As the inner plate had 
lost 25 per cent. of its substance by corrosion, it 
follows that during the tests the elastic strength 
of the longitudinal seams was considerably ex- 
ceeded. 

The result of the trial showed that a vessel made 
of copper plate rivetted together may be relied 
~ to furnish ample warning before it gives way. 
The leakage was most abundant, and once, when 
the pressure of the accumulator was allowed to 
come on slowly and run very nearly to the bursting 
point, there was an exhibition like a needle bath. 
Had the water been hot the evolution of steam 
would have hidden everything, and would have 
given rise to the idea that a joint had blown out. 

The requirements of business demanded that the 
new autoclave should be constructed before the 
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that the heat required was so near the critical point 
that it would not be safe to attempt the operation. 
In the old autoclave the strength of the longitu- 
dinal joint was only 60 per cent. of that of the 
original plate, taking the strength of the rivets as 
24,000 Ib. per square inch in shearing. In the new 
vessel the strength of the joint has been increased 
to 68 per cent. of the plate by the use of butt longi- 
tudinal joints with cover plates inside and out 
(Fig. 2). The rivets are y in. in diameter and 
212 in. pitch. The circumferential joints are lapped 
and also double rivetted with 1} in. rivets, 2 in. 
pitch. The manhole is fixed in the hemispherical 
end of the vessel instead of on the barrel, and is of 
gun-metal. Taking the ultimate strength of the 
plates at 32,000 lb. per square inch, the bursting 
pressure of the joint is 8841b. This is, however, 
reduced by 15 per cent. to 750 lb. at the temperature 
of working. It is well known that copper rapidly 
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trials were carried out, and hence these latter were 
of no immediate benefit. In designing the new 
vessel Mr. Findlay, Messrs. Price’s engineer, 
allowed a more ample margin for internal corrosion 
than had been previously done. He also had the 
metal most carefully tested, both in the state it 
came from the rolls, and also when annealed. 
Table I. gives the results of these tests. It will be 
noticed that the rolled plate had an ultimate exten- 
sion of 44.4 per cent., with an elastic limit of 
7.9 tons and a breaking stress of 14.1. Annealing 
this plate only raised the extension to 51.9 per 
cent., while it decreased the elastic limit to 3.1 tons 
and the breaking stress to 13.7 tons. Practically it 
reduced the strength by 61 per cent. The question 
arose whether it would be possible to tin the margins 
of the plates and solder the edges of the joints 
after rivetting, thus avoiding the injurious effects 
of caulking, and accordingly experiments were 
made by Messrs. Kirkaldy to determine whether 
immersion in melted tin exercised any annealing 
action. Two specimens were tried; one was 
heated to a temperature for tinning freely, while 
the second was heated sufficiently to just melt the 
tin. Both were allowed to cool slowly in air before 
testing. In the first case the elastic limit was 
14,700 lb., and the ultimate stress 30,945 lb. per 


square inch, while in the second the figures were | 


17,000 lb. and 31,642 lb. respectively. This 


showed that it was just possible, with the greatest | 
care, to tin the plates without softening them, but | 














loses its strengtli as the temperature increases, but 
until recently we were practically dependent npon 
some experiments carried out several years ago by 
the Franklin Institute for all the information we 
possessed upon this point. The explosion of the 
steam pipe on board the s.s. Elbe led to a con- 
siderable amount of experimenting with copper 
which added very largely to our knowledge of the 
behaviour of that metal under different conditions 
as regards temperature. In Table II. we combine 
for the sake of comparison the results obtained by 
the (1) Franklin Institute, by (2) Mr. Parker, chief 
engineer-surveyor to Lloyd’s, and those obtained at 
(3) Lancefield Engine Works, Glasgow. These 
latter, the results of which appeared in our forty- 
fourth volume, are perhaps the most complete and 
valuable set of experiments which have hitherto 
been carried out regarding the behaviour of copper 
plate. For the purpose of comparison we have 
selected those results from series ‘‘C” of the 
Lancefield experiments which were obtained from 
pieces of plate ‘‘ cut clear of the joint.” 

It will be observed that the loss of strength, as 
obtained by the Franklin Institute, is somewhat 
less than that obtained by Mr. Parker, and agrees 
pretty closely with the minimum results obtained 
at Lancefield. A glance at these results, however, 
shows considerable variation, the condition of the 
plates having evidently much to do with this. 
The minimum results were obtained with test- 
pieces which had been planished before being tested, 
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TABLE I. 


Resvutts OF EXPERIMENTS TO ASCERTAIN THE ELASTIC AND ULTIMATE TENSILE STRENGTH, &C., OF ONE PIECE OF 
RoLLeD Copper PLATE, CurvepD, RECEIVED FROM Messrs. Price’s Patent CANDLE Company, LIMITED. 
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TABLE II.—Results of Experiments to ascertain the Effect 
of an Increase of Temperature on the Ultimate Tensile 
Strength of Copper Plate. 
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(1) See ENGINEERING, vol. xliv., page 646. 
(2) Lbid., pages 662 and 663. 

and were therefore in a condition similar to the 
rolled plates of the vessel we have under con- 
sideration. Taking into account also the fact that 
steam of 120 lb. pressure has a temperature of 
350 deg. Fahr., whilst the plates at Lancefield were 
tested at a temperature of 390 deg. Fahr., it must 
be admitted that an allowance of 15 per cent. de- 
crease of ultimate strength due to increase of tem- 
perature is, under the circumstances, ample. In 
dealing with such thick plates as we have in the 
joints of this vessel, it is worth considering whether 
the temperature of the joint can, under ordinary 
working conditions, ever attain to the temperature 
of the materials inside. The strength of a vessel 
of this description, however, is really limited by 
the elastic strength rather than by the ultimate 
strength of the material of which it is constructed, 
and in this case the elastic strength of the longitu- 
dinal joint would be capable of withstanding a pres- 
sure of 486 lb. when cold. 

If we deduct 15 per cent. for loss of strength, the 
joint would be capable of withstanding a pressure 
of 413 lb. at the working temperature. It is open 
to question, however, whether we are really justified 
in assuming that because 15 per cent. is an ample 
allowance to make in the case of the ultimate 
strength, the same will hold good as regards the 
elastic strength. For information as to how and 
to what extent increase of temperature affects the 
elastic strength of copper plate, we have to rely 
entirely upon the Lancefield experiments. 

Now upon reference to these it will be found 
that whilst the ratio of elastic to ultimate strength 
in the cold plate varied from .46 to .76 and ave- 
raged about .60, the plates at a temperature of 
390 deg. gave a ratio of from .49 to .89, and an 
average of .66, showing that the increase of tem- 
perature did not affect the elastic strength to the 
same extent that it did the ultimate strength of the 
plate. In some instances the results actually show 
that the elastic strength of the plate was not 
affected at all by increase of temperature. When 
everything is taken into consideration, therefore, it 
will be seen that the new vessel has a very high 
factor of safety, and that it will stand a very large 
reduction by corrosion without danger. The heavier 
rivetting will enable the joints to be kept tight 
without caulking, and thus there will be a double 
gain. 

In conclusion, we must thank Messrs. Price’s 
Patent Candle Company, Limited, and their cour- 
teous engineer, Mr. Findlay, for putting these facts 
at our disposal. 


Davip KirRKALDy AND Son, January 24, 1890. 


THE JENA OPTICAL GLASSES. 


JENA, well known as a small but by no means 
unimportant university town in the Grand Duchy of 
Saxe- Weimar, can now boast of two renowned glass 
works which may be said to supplement each other. 
There were first the optical and mechanical work- 
shops of Messrs. Zeiss, Carl and Roderich, father 
and son, whose microscopes and optical apparatus en- 
joy the highest reputation, while in 1884 the optical 
glass works of Messrs. Schott and Co. were added. 
Here optical glasses of every description and of 
entirely novel eompositions are manufactured, and 
as specialities Professor Abbe’s apochromatics for 
microscopes, telescopes, and photographic lenses, 
besides thermometer tubes of unrivalled excellence. 
We propose in the present article to speak of the 
remarkable improvements which Messrs. Schott 
and Abbe have effected in glass for optical purposes. 
These improvements are of two kinds, and have 
been realised by smelting substances hardly, if at 
all, hitherto used, while the new glasses thus 
created are annealed in special kilns, not for 
days, but for weeks. Those improvements are of 
a much wider importance than may at first be 
supposed. The further perfection of telescopes 
might be thought to concern exclusively the astro- 
nomer, while thermometers with a permanent zero 
may be regarded as luxuries in which only institu- 
tions and meteorological offices will indulge ; but 
first-class microscopes and photographic lenses are 
matters of universal interest. Everybody recog- 
nises what a demand there will be for photographic 
lenses with fields larger and flatter than could 
hitherto be offered. 

It is now generally conceded that so far as 
resolving and magnifying power are concerned, our 
instruments have almost reached the practical limit. 
Considerable improvement remains to be desired, 
however, as regards definition, and this to be at- 
tained by overcoming the two principal defects of 
lenses, the spherical and the chromatic aberrations. 
The rays which fall on the central part of a lenscan be 
brought to one point; but the rays which strike near 
the periphery cannot be united exactly in the same 
focus. Hence the spherical aberration, which can 
be avoided by screening off the marginal rays by 
means of diaphragms. 

In passing through a prism or a lens, white light 
is not only refracted but also dispersed and decom- 
posed, the violet components being bent off most, 
the red least, so that the elements of the white rays 
which enter parallel issue as a divergent bundle of 
different colours. Newton thought that this dis- 
persion was proportional to the refraction, and 
that achromatism would hence be impossible. 
This supposition, however, was found to be incor- 
rect, and less than half a century later, Hall 
succeeded in constructing achromatic lenses; but 
he did not publish his discovery, so that Dollond 
was the first to offer, in 1757, an achromatic combi- 
nation consisting of a double convex crown glass 
lens and a concavo-convex lens of flint glass, the 
latter being distinguished by high dispersive power. 
If a ray of light is made to traverse two. similar 
prisms, one of which is inverted with respect to 
the other, the effect of the first prism will be 
neutralised by the second ; but if the two prisms 
are made of glass of different densities and different 
angles, it is possible for the second to neutralise the 





dispersive effect of the first, without at the same time 





neutralising the refractive effect. Thus it would ap- 
pear possible, by selecting proper materials and suit- 
able refraction angles, to neutralise the dispersion 
of alens so that the elements of an emergent ray 
are no longer divergent and coloured but parallel 
again and white, whilst still deflected from their 
original path. 

Perfect achromatism, however, cannot be realised 
in this simple way by the combination of two lenses 
of different shapes and densities. If we compen- 
sate for the red and violet, as is done in some 
combinations, the blue and orange will not exactly 
be neutralised, and vice versé. There remains a 
faint secondary spectrum, and the spherical aberra- 
tion further complicates this problem. The various 
formuls for telescopic lens systems, the first of 
which we owe to Sir John Herschel, deal with this 
difficulty. Among these formule those of Pro- 
fessor Willibald Schmidt, of Grimma, who attacked 
the problem in a very original way, deserve par- 
ticular mention. Besides this mathematical solu- 
tion of the problem there is the experimental one 
which endeavours to find or prepare new materials 
more suitable for the object in view. We have re- 
marked that Newton, judging from the scanty number 
of substances then at his disposal, was led to conclude 
that dispersion was proportional to refraction, and 
that this conclusion was erroneous. Yet it is true 
that, in the crown and flint glasses known till 
quite recent times, dispersion and refraction go 
together, and that practically the higher index of 
refraction is accompanied by a higher dispersion. 
If we possessed glasses which combined high re- 
fraction with low dispersion and vice versd, the 
spherical and the chromatic aberrations might be 
corrected independently from one another in a 
more perfect degree. 

One of the earliest experimenters in this field 
was the great Fraunhofer, who was joined in 
this work by Guinand. But we do not know 
the composition of his Flint No. 13 and his 
Crown M ; and the full difficulties of the question 
were perhaps hardly apparent then, as most of the 
glasses had a slightly yellow-greenish hue favouring 
the absorption of bluish rays. Steinheil made 
some experiments in conjunction with Liebig, who 
undertook the analytical work. A little later fol- 
lowed Merz, who quite despaired of success. There 
is nothing to be wondered at in his being discouraged 
if we remember that the laboratory crucible is 
of little use for such smeltings, which require the 
maintenance of high constant temperatures for 
long periods, conditions which could in those days, 
at any rate, hardly be realised outside. glass works. 
Much greater importance attaches to the work of 
the Rev. Vernon Harcourt, who for forty years 
since 1834 exercised himself to find two glasses 
which would achromatise each other without 
leaving a secondary spectrum and without neces- 
sitating extravagant curvatures. Mr. Harcourt, 
joined later by Professor Stokes, and in the latest 
stage also by Dr. J. Hopkinson, introduced a great 
many metallic elements in addition to certain 
metalloids into glass fluxes. Silicates, the chief 
constituents of ordinary glasses, are generally un- 
suitable on account of the difficulty of fusion and 
the pasty character of the fused mass. Phosphates 
seemed better adapted, but they are soft. Molybdic 
acid gave favourable results, but the volatility df 
the molybdic acid proved troublesome. It was 
hence replaced by titanic acid, which in its turn 
caused even more than the usual great difficulties 
arising from striz. Finally, an excellent glass, a 
titanate and terborate of lead was obtained. But 
when for further improvement a titanic-silico glass 
was prepared, progress appeared rather retrograde. 
Accounts of these very valuable researches, which 
were supported by Messrs. Chance Brothers, of 
Birmingham, were presented by Professor Stokes 
to the British Association meetings of 1871 and 
1874. The probable cause of the non-success of 
the last experiment will be indicated later on. 
Meanwhile Dr. Gladstone’s investigations into the 
molecular dispersion and refraction equivalents 
had given a thoroughly scientific basis to such 
experiments, inasmuch as they permit of con- 
clusions as to the optical qualities of compounds 
being drawn from those of the elements. 

In 1881 Professor Abbe and Dr. Schott com- 
menced their work, the former devoting his atten- 
tion to the essentially optical part of the researches. 
One year of experiments sufficed to establish the 
high probability of success; and on the recom- 
mendation of some of the leading scientists of 
Germany, the Prussian Government granted a 
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subvention of 30001. The Prussian Government 
clearly recognised the national importance of this 
work. In the days of Fraunhofer, Germany con- 
tributed its share to the manufacture of optical 
glasses. Of late, two renowned firms have _practi- 
cally enjoyed a monopoly in this field, Messrs. 
Chance Brothers, of Birmingham, and M. Mantois, 
late Feil et Cie., of Paris. The latter firm might be 
styled the parent firm. The ancestor of this firm was 
the M. Guinand mentioned above, a Swiss peasant 
who first produced glass discs of considerable size 
and free from the usual defects. The secrets of 
his process were handed down in his family to 
M. Feil, of Paris, and also through M. Bontemps, 
who for some time was associated with M. Guinand’s 
son, and who afterwards accepted an invitation from 
Messrs. Chance Brothers. Quite recently, M. Feil 
has retired, and the business is now being con- 
tinued by one of his relations, M. Mantois, who has 
lately supplied the 40-in. discs for the large refractor 
which Messrs. Alvan Clark and Co., of Cambridge- 
port, U.S., have in hand. This refractor will be 
4 in. larger than the famous Lick telescope, fully 
described in this journal.* 

The glass-yielding inorganic acids are, besides 
silicic acid, boracic and phosphoric acids, and also 
arsenious acid. For experiments on a larger scale 
dealing with masses up to 50 1b. weight, Messrs. 
Abbe and Schott found Fletcher’s gas furnaces 
excellently adapted. The injector burner (Fig. 1), 











in which gas and compressed air supplied by bellows 
or by a fan and motor, are mixed in suitable 
proportions, is an iron tube separated from the 
furnace chamber by iron gauze. In these furnaces, 
boracie and phosphoric acid were fused with 10 per 
cent. and more of 28 oxides comprising a good 
many of those already tried by Harcourt, and also 
some of the rarer earths—didymia, ceria, erbia, 
&c., which have since been adopted for certain 
glasses—and particularly fluorine. It soon became 
evident that boracic acid gave a good basis for flint 
glass, as had been recognised by Harcourt. The 
finding of a suitable crown glass caused more diffi- 
culties. Three elements recommended themselves 
for crown glasses: sodium, potassium, and fluorine. 
Sodium has, however, only a very weak effect ; 
potassium tends to make the glass hygroscopic, and 
toincrease the dispersive power, which is undesirable 
in thiscase ; while fluorine, which promised well when 
combined with lithium, barium, calcium, aluminium, 
and with phosphoric acid, does not tolerate any 
silicate crucible, and had hence to be smelted in 
expensive platinum vessels. But the first trial 
with a platinum crucible of #-gallon capacity 
seemed to condemn the fluorine upon which the 
investigators had based all their hopes. Notwith- 
standing all precautionary measures, gas bubbles, 
utterly spoiling the flux, would, at a certain stage 
during the cooling of the mass, develop where 
the glass and platinum were in contact, and the 
platinum proved incapable of bearing the prolonged 
high temperature for more than three operations. 
Thicker platinum vessels had then to be con- 
structed, and they answered ; but these again could 
not be used for the phosphate smeltings, as phos- 
phoric acid dissolves a small amount of metallic 
platinum which, on cooling, separates in greyish 
particles. Fortunately, it appeared that certain 
glasses which would have had to be excluded on 
account of their softness and hygroscopic character, 
could be utilised with additions of alumina, zinc, 
and cognate oxides. This could be accomplished, 
for instance, in the case of borate flints with 50 
per cent of boracic acid, and of alkaline phosphates 
and borates. Baryta yields some valuable phos- 
phate crowns for certain complex combinations. 
Great care has, however, to be exercised in the 


proportions, since a slight variation in the com- | P 


position not only affects the optical properties, but 
may also cause an untimely hardening and a partial 





* Vide ENGINEERING, vol, xlvi., pp. 1, 81, 149, 155, 200, 
225, and 396, 








solidification of a crystalline character. On account 
of technical difficulties of which we have now 
to speak, some very promising mixtures had to be 
abandoned. 

To secure homogeneity of the glass, the 
contents cf the smelting pot must constantly be 
stirred. The stirrer of Messrs. Abbe and Schott is 
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represented in Fig. 2. It is a porcelain rod with 





two crossbars fixed in such a manner that the rod 


Fig. 8 





cians attempt to compensate for this differentiation 
of refraction by special polishing, introducing de- 
viations from strictly spherical surfaces, with the 
results of obtaining fairly satisfactory images. 

By means of their method of annealing, Messrs. 
Abbe and Schott claim to have succeeded in pro- 
ducing discs for object lenses having diameters up 
to 35 centimetres (14 in.) almost perfectly free from 
tension, whilst they assert that nearly all lenses 
cooled in the older way, even if not larger than 5in., 
show the black crosses under the polariscope. 
Figs. 3 and 4 explain the apparatus serving for 
these tests with the polariscope, during which tem- 
perature differences must carefully be avoided, 
since they would alone give rise to tension strains. 
The principle of this disposition is due to Professor 
Mach, of Prague. In Fig. 3 a positive or convex 
lens is under examination ; in Fig. 4 a plane disc. 
A is the source of light, a bright petroleum flame ; 
B the polarising and D the analysing Nicol; C the 
test specimen ; S aconcave mirror. The apparatus 
must be adjusted in such a manner that with 
parallel Nicols the eye at E sees the glass under 
test fully illuminated; if, now, the Nicols are 
crossed, total extinction will take place with glasses 
free of internal strain. In order to examine the 
figures due to strains in all positions of the prism 
with respect to the glass, it is better to turn both 












may be raised and lowered whilst in quick: rotation. 
Where the nature of the flux did not permit of the 
use of silicates, similar platinum stirrers were em- 
ployed ; such a stirrer of more than 3 lb. weight 
served for the platinum pot mentioned above. The 
most active stirring can, however, not prevent a 
certain evaporation from the surface of the fused 
mass, anda stagnation of the flux on the walls of the 
pot and the consequent apparition of strise in the 
glass after its having been poured out, which would 
render the whole or the greater part of the mass 
quite useless. All these troubles become intensified 
during the cooling and the annealing of the glass, 
the second branch to which Messrs. Abbe and Schott 
have—as we have remarked—therefore devoted 
special attention. The results of irregular and rapid 
cooling are very well exemplified in glass cylinders 
obtained by pouring melted glass into a cold hollow 
cylinder of iron with thick walls. The process of 
solidification can be observed under these circum- 
stances ; and if we look through such a cylinder so 
that the rays pass along the shell, we see double 
images. When the contents of the melting pot 
begin to cool the mass is apt to separate in layers, 
the lighter masses rising to the top and solidifying 
there to a glass of lower refractive index, so that 
we obtain layers of different refractive power. 
Some of the lenses made by Dr. Bamberg—whose 
co-operation in these researches merits acknow- 
ledgment — of the new glasses proved faulty in this 
respect. 

Dr. Schott summarises his views regarding these 
points as follows: 1. Any kind of glass becomes 
strained unless the process of solidification be ex- 
tended overa very longperiod. 2. Therefractiveindex 
of one and the same piece of glass varies according 
to the duration of the process of annealing ; this 
diversity may amount to several units of the third 
decimal place. 3. If a lens or circular disc on being 
carefully examined by means of polarised light be 
found togive aregular black cross which remains per- 
fectly free from distortion during a complete rotation 
of the disc about the optical axis, it may be inferred 
that the tension is strictly regular throughout the 
entire mass under examination. The presence of 
a moderate tension of this kind has the same effect 
as if there were a slight diminution of the refractive 
index in the direction of the axis ; owing to their 
symmetrical arrangement these strains do not 
exercise any detrimental influence on the image. 
4. If, however, the lens shows in any or several 
ositions a displaced black cross or any other 
irregular figure, the tension must be considered 
irregular, and glasses of this kind should not be 
employed for the manufacture of large-size objec- 
tives. With telescopic lenses made of glass where 





prisms synchronously rather than to turn the glass 
itself, as the glass might become locally heated 
owing to the touch of the warm hand. 

Wehavenow todescribe the ‘‘fineannealing” which 
Messrs. Abbe and Schott adopt for their superior 
optical glasses. The ordinary ‘‘ raw annealing,” as 
they designate it in distinction to their improved 
method, allows the temperature of the red-hot glass 
to fallin a kiln completely inclosed by brickwork 
which gradually transmits its heat to the surround- 
ing atmosphere. For the ‘“‘ fine annealing” the glass 
is placed in a vessel which is constantly being heated 
and whose temperature is accurately determined 
and slowly and uniformly decreased, the period of 
annealing being adjusted to the requirements of 
the case. The maximum temperature needed is 
465 deg. Cent. (869 deg. Fahr.), the minimum about 
370 deg. Cent. (698 deg. Fahr.), giving a full range 
of 95 deg. Cent. = 171 deg. Fahr., which by means 
of the regulation adopted has in some cases been 
extended over four weeks, so that for about thirty 
days the temperature was lowered by less than 4 deg. 
Cent. per day. The maximum temperature stated 
is that at which all the glasses experimented upon 
are soft enough to redissolve any striz which may 
have formed ; at the minimum temperature they 
had all completely solidified. It need hardly be 
mentioned that these comparatively low tempera- 
tures apply only to superior optical glasses ; the 
Bohemian glasses of which the chemist makes use 
for his experiments is not supposed to be affected 
by the heat of a gas stove. As a cooling vessel 
Messrs. Abbe and Schott employ a cylindrical 
copper kettle within a large gas flame in connection 
with a mercury vapour pressure thermometer. This 
thermometer serves both as temperature indicator 
and as a regulator. 

The large smelting room at Messrs. Abbe and 
Schott’s establishment contains: Five tempering 
furnaces, a remelting furnace in connection with a 
large annealing kiln of 35 cwt. capacity, a clay 
furnace, a large regenerative furnace with open 
flame for one melting pot, a smaller regenerative 
furnace for the manufacture of thermometer tubes 
and for phosphate and borate meltings, and an 
annealing kiln with walls 3 ft. thick and an 
isolating lining of infusorial earth 1 ft. thick. 





this defect exists in a moderate degree, some opti- 





A central generator supplies all these furnaces 
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with gas, by means of subterranean _ brick 
flues. The plant was designed by the firm of 
Friedrich Siemens, of Dresden ; a slight improve- 
ment was introduced in the open flame furnaces, by 
means of which the changing over of gas and air is 
effected simultaneously. The outlet flue (Fig. 5) 
through which the products of combustion arecarried 
away to the chimney lies within the mouths of the 
four gas and air passages. The gas enters from above 
through the dome, which is suspended and counter- 
poised over a water joint, and passes through a 
































Air 
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knee-piece near which the air valve is situated. 
When the dome has been turned through 180 deg., 
gas and air are connected with the openings oppo- 
site, so that the combustion gases are then ex- 
hausted from the two passages previously closed. 
This arrangement requires a good deal of space, but 
it has given every satisfaction. The personnel of this 
department comprised, in 1888, fourteen men, 
besides two clerks and an assistant chemist. 





. (Zo be continued.) 
NOTES. 
Tue CoMPARATIVE Cost oF ARC AND SUNBEAM 
Lamps. 


At a meeting of the South Wales Institute of 
Engineers, Mr. Polyblank gave some interesting 
particulars of his experience with arc lamps and 
with large incandescent lamps of the Sunbeam type 
at Swansea Docks. He had found, he stated, that a 
2000 candle-power 10 ampére arc lamp, with two 
11 mm. carbons 12 in. long, would burn 12 hours 
only with their proper current. The cost of sucha 
lamp taking 10 ampéres at 50 volts, and working 
from sunrise to sunset throughout the year, or about 
4374 hours, was as follows : 


Carbons 1100 mm. per annum at 51. 5s. 
Coal—8 tons per lamp at 14s.... eas 
Labour — cleanin Son, charging 
carbons and globes, one man to 
every twenty lamps = 3d. per lamp 
per day... yee = see cna 


Oe 
J 
Ripe 
ona 


412 0 


Making a total of as és so. ole ¢ 
per lamp per annum, or 37. 12s. 10d. per 1000 hours. 
The globes surrounding the carbons cost 10s. to 
12s. each and sometimes broke, but no allowance 
had been made for this. Comparing such a lamp with 
a 500 candle-power Sunbeam lamp, the workmen 
very much preferred to work with the latter as it 








gave a steadier light and was not so trying to the 
eyes. The average length of life of these lamps 
was about 1500 hours, though some had broken 
down after only 400 hours work. The cost of work- 
ing was as follows : 





Renewal of lamps, three per annum ¢£ s. d. 
at 22s. each... ses ae scan CEs | 
Coal—12 tons per annumatl4s. ... 8 8 0 
Labour—in changing lamps three per 
annum, say... waa aa aos 5 0 
Making a total cost of ... ' 1119 0 


per lamp per year, or 2/. 14s. 8d. per 1000 hours. 


The lamps when first put up took 10 ampéres at 
100 volts, but after the lapse of from 800 to 1000 
hours the current was reduced to 8.5 ampéres. The 
globes blackened somewhat, but not so seriously as 
might be imagined, as some lamps which had been 
burning over 2000 hours still gave a fairly good 
light, which proved satisfactory to the workmen. 


THE Monarch Maenetic Ore SEPARATOR. 

The separation of magnetic iron ore frem the 
rock with which it is associated, has often been 
attempted with more or less success. Even if 
only a part of the rock is eliminated there is a 
substantial gain, particularly in cases where the 
ore has to be transported long distances from the 
mine to the blast furnace. But if the gangue 
contain phosphorus or sulphur, as it often does, 
so long as any appreciable amount of it remains, 
the iron made from the ore is unfitted for use in the 
Bessemer process, and sells at a lower price than 
it would if it had been freed from these impurities. 
It has therefore been the object of inventors to 
produce a separator which would remove the rock 
so effectually that not more than .05 per cent. of 
phosphorus should remain, even when the iron is 
associated with a gangue of phosphate of lime. 
The difficulty found was that immediately the 
pulverised ore was magnetised all the particles 
clung together, entangling between them frag- 
ments of rock, which could only escape with 
difficulty, if at all. Various means were tried by 
vibration and alternate magnetisation and demag- 
netisation to permit the rocky particles to get away 
from the embrace of the metal. Whatever measure 
of success might be attained in this way, and the 
results were far from being fully satisfactory, it 
did not extend to the case of particles formed 
partly of iron and partly of rock. These were 
attracted by the magnet and remained with the 
metal. In the Monarch magnetic ore separator, 
however, invented by Messrs. Ball and Norton, 
who are represented here by the Electrical En- 
gineering Corporation, 68, Victoria-street, S.W., 
a very ingenious method has been devised 
of freeing the rocky particles, and of discrimi- 
nating between those that are entirely metal- 
lic, and partly metallic and partly earthy. The 
crushed ore is fed on to the surface of a rotating 
paper drum ; within this drum, and occupying less 
than half its circumference, is a multipolar magnet, 
having twelve poles alternately north and south. 
Immediately the metallic particles touch the drum 
they become polarised, and hang on by one end. 
In passing from the first pole to the second of the 
stationary magnet the opposite pole of each particle 
is attracted, while that hitherto attracted becomes 
repelled. Consequently the fragment turns end for 
end, and in so doing any rock clinging to it has the 
chance to escape downwards under the action of 
gravity. This effect is repeated some twelve times. 
After passing half way round one drum the ore is 
delivered on to a second, running at a higher speed, 
and here centrifugal force aids the separation. 
The same process of turning over the fragments is 
repeated, and should any of them happen to be 
artly of rock and partly of iron they are sure to 
o thrown off and eliminated. The final product 
is almost entirely of iron, the phosphorus being 
reduced to .05 per cent. In America the value of 
some ores has been greatly increased by the use of 
this separator 


A ‘* Corner” TO ADVANCE SHIPPING FREIGHTS. 

What is called the Minimum Freight Association 
has just been formed at Newcastle-on-Tyne, and it 
resolves itself into something akin to a ‘‘ corner,” 
quite a modern commercial institution, seldom 
varying in its operations and results—artificial 
prosperity followed by serious and sometimes per- 
manent disaster. We grant the contention that 
shipowners on the Tyne have to accept freights 
which are not remunerative. Sufficient evidence is 





afforded by the fact that the owners of seventy- 
eight steamers and four ships, aggregating 73,600 
tons, prefer to let their vessels lie idle than run 
them now at aloss. They are right, too, in trying 
to improve their position, and if they could form a 
thoroughly comprehensive combination of faithful 
members and be content with a small advance 
sufficient just to change the balance from loss to 
profit, all might be well. But, while admitting that 
some ‘‘ drastic reforms” in present charter-parties 
may be effected, we fear the main purpose is not 
likely to be realised. Except a preponderating 
proportion of steamers afloat and suitable for 
coal or ore carrying were joining the combina- 
tion, the shipper would probably get his cargo 
taken to its destination at low rates, especially 
by modern economically worked steamers. Most 
of the idle boats are old, because they cannot com- 
pete with the newer steamers, and here the diffi- 
culty arises as to whether a certain percentage of 
profit is to be the basis on which the minimum 
freight is to be fixed, the freight fluctuating with 
the cost of working each steamer. It is easy to 
foresee the result—discontent, if the minimum rate 
is steady, because of inequality of profit between 
old and new vessels; and if otherwise the old 
steamers would still be placed at a disadvantage. 
The practice of omitting to lay aside a sufficient 
depreciation fund, when distributing the year’s 
supplies, has much to do with the question. It is a 
practice as common almost as condemnable. At 
the worst new vessels of modern type could be 
constructed within a very short time to meet the 
shippers’ demand if the advance in freight de- 
manded was too great. Thereby the real cause of 
low freights would be permanently accentuated. 
Herein, too, is the difference between this and 
many other corners. When a natural product is 
cornered the supply may be entirely cut off. The 
chairman of the inaugural meeting, which by the 
way did not impress one with the business capacity 
of some of the members, gave it as his candid 
opinion that the remedy was the cessation of ship- 
building, and this he thought the association should 
bear in mind. He wasright. The net increase in 
Britain’s registry of ships, after allowing for re- 
movals and sales to foreigners, is something like 
20,000 tons per month, and the carrying efficiency 
is being affected in a greater ratio by substituting 
steamers for ships. In twenty-one years British ship 
tonnage has increased by 210 per cent., while our 
export and jmport trade has only improved 157 per 
cent. of tonnage, and it must be remembered that 
foreigners are immensely increasing their fleets 
also, so that the carrying power more than keeps 
pace with the world’s over-sea trade. The pro- 
posal of the association is only to affect coal, but 
coal forms 82 per cent. of our exports, and although 
it is a local movement, and therefore the less likely 
to be successful, it is unsatisfactory as indicative of 
the tendency of the times. Sir Charles Palmer, 
when speaking on trade generally at a meeting of 
the Newcastle Chamber of Commerce, referred to 
the question, pointing out that one result would be 
that the stimulus to improvement would be stopped. 
The spirit of his remarks was really that adversity 
brought careful study in economics. To economise 
is necessary in view of increased competition, while 
to hamper commerce by increasing freights would 
check national prosperity. Against this it is urged 
that it is only outward freights that are to be 
affected, and that it is the foreigner who pays for 
these. We do not know that thisis so. Kvery 
shilling added to freight is a shilling added to the 
aggregate price of our exported product, and a 
decrease in export means national loss, whether the 
product be raw or manufactured. The attempt will 
not have great results, already the promoters are 
lukewarm in their interst. 





Tue Zone System or RAtLwAy MANAGEMENT.—The 
Cork, Blackrock, and Passage Railway Company propose 
introducing the zone system on May 1 on their service by 
rail and steamer between Cork and Crosshaven and 
Aghada—two favourite tourist resorts in the harbour. 
There will be two zones—one between Cork and Passage, 
and the other between Passage and Crosshaven or 
Aghada,—in each of which the single fare will be 5d. for 
first and second class, and 3d, for third. The return 
tickets will be double those for the single journey, and 
intermediate stations will be charged the same as the 
terminals of zones. The company claim that the new 
system will enable them to cope more satisfactorily with 
ri. summer traffic, as, instead of 150 different sorts of 
tickets now issued at the Cork booking office, there will 
be only eight, while the new scale of fares will be 30 per 
cent. lower all round. 
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THEORY AND PRACTICE. 
To tHE Epitor or ENGINEERING. 

Srr,—In a letter headed ‘‘ Bryce-Douglas and David 
Greig,” in your last issue, your correspondent ‘‘ Hydrau- 
licus” wishes to show that in no sense did theoretical 
knowledge contribute to the success of these two men. 

Taking the case of Greig I do not suppose theoretical 
knowledge would have materially assisted him, although 
he had had it. In fixing up the section for part of 
a plough, it seems to be an operation of this kind. 
You lift up a foot rule, place your thumb at zero and 
move it along inch by inch until you think it is time to 
stop, a process known as ‘‘ thinking what will do” by 
some of the members of the engineering trade. The 
stresses to which a plough is subjected in being pulled 
through the earth are rather indefinite, and I » Hn say 
mechanical instinct is the best guide, in fixing up the 
strength for it. 

When we take Bryce-Douglas and the work he was en- 
gaged with, the case isaltogether changed. The design 
of marine and other engines and boilers cannot be en- 
trusted to aman who has to guess his strength, more 
especially if we consider the increase of speed and boiler 
pressure at which engines are now worked compared with 
what they were a few years ago, the conditions of working 
are constantly changing. 

Does ‘‘ Hydraulicus” want us to believe that although 
theoretical knowledge in addition to practical knowledge 
may be no disadvantage to an engineer, still it will be no 
special advantage? If he does, I think he is very far 
behind the age in which we live. ‘‘ Hydraulicus” ridi- 
cules the idea of reference to bending moments, but how 
does he propose to fix up the sections for an overhung 

vin, a crankshaft bearing cup for a vertical engine, a 
eae or beam subjected to bending action, to take simple 
cases, without their use; he simply cannot do so without 
being altogether uncertain of the stress on the materials. 

Ido not believe that Bryce-Douglas was ignorant of 
theoretical knowledge, for it is many years since Glasgow 
engineers had the opportunity of receiving technical 
training at its University and otherwise, and I do not 
think that Bryce-Douglas was the man to miss that oppor- 
tunity. 

A purely practical man is just as helpless as a purely 
theoretical man, in making a design for a steam engine 
say. The practical man has to do a vast amount of copy- 
ing and guessing for his strengths, but he can arrange his 
details to make a convenient engine accessible for repairs 
and examination, while his castings and forgings are easy 
to make and machine. On the as hand, a purely theo- 
retical man can arrange his strengths as soon as he knows 
what stresses should be adopted in practice, but he de- 
cidedly makes a mess of the other points. An engineer 
who has both kinds of knowledge is surely more likely of 
success than an engineer who has only one of them. 

Let ‘‘ Hydraulicus ” examine some of the abortions of 
engines and boilers turned out by many small establish- 
ments—the proprietors of these being nothing if not prac- 
tical men—and he may be inclined to change his mind. 

April 22, 1891. D. J. Murray. 

[in the letter of ‘‘ Hydraulicus,” inserted in our last 
issue, two typographical errors occur. In the middle 
column of page 474 the word ‘‘age” in line 3 should be 
‘eye ;’ and in line 10 the word ‘‘sound” should be 
** secured.”—Ep. E.] 





CIRCULATION IN BOILERS. 
To THE Eptror or ENGINEERING. 

Sir,—In reference to the temperature of the bottom of 
boiler while raising steam, in your last issue, my attention 
was drawn to the uselessness of circulating tubes to heat 
the bottom of the boiler, when fitting circulators as in 
annexed sketch, to sister vessels with boilers of the 
Admiralty type which were arranged with Galloway tubes 
in the combustion chamber. This is a similar case to 


Fitted with Thom’s Circulator. | No Circulators. 























| | 
Tempera- | | Tempera- 
Time ture of Steam | Time ture of Steam 
Fires |Waterfrom! Pres- | Fires Waterfrom| Pres- 
Lighted. | Bottom of | sure. | Lighted. Bottom of | sure. 
Boiler. | Boiler. 
| deg. | Ib, | deg. Ib. 
10 am 60 ; 2 p.m, 55 
Tea 60 4 et 58 
2 pm 70 6 °° 60 
4 - 76 7 * 62 
Ce Aas 00 Lis: | 64 
oon 94 o is. s 76 1 
8 e, 100 J 9.15 ,, Dampers shut and 
8.15 ,, | Dampers shut and fires banked. 
fires banked. 10.10 ,, 76 6 
62 110 } 2 |/6 om, 110 100 
9.15 4, 115 | 20 After blowing out 
10 . 120 |; 20 cold water from 
10.20 ,, 125 | 19 6.30 ,, bottom of boiler from 
il 130 ; 18) | 7.30 ,, top to } glass. 
21.90 130 =| «(18h | 192 100 
ie 130 5B 1 BAB, 192 96 
12.30 ,, 130 it | Fires spread and 
i am. 130 174 | dampers opened. 
1.30 ,, 130 | Se 8s 1860 | 
4 », |Dampers opened and | After steaming ten 
fires started | miles. 
4.20 ,, | 212 15 | | 212 73 


Stopped taking heat at bottom, Steam raised in the usual way 
as water ran into stokehole, by lighting fires over night. 
could not register higher than 
212 deg. temperature due to 
steam of atmospheric pressure. | 

Steam raised in their usual 
way by lighting fires over night.| 





8.8. ** Arecibo.” 


Difference of temperature while raising steam at bottom of boilers, 
with circulator on centre furnace of starboard boiler only. 
Fires lighted on July 22 at 1 am., the temperature at the 
bottom of the boilers having been raised previously to 106 deg. 
starboard, and 102 deg. port boiler by hydrokineters. 











| Starboard | Port Boiler | 
Time. Pressure. Boiler (with | (no Circu- | Difference. 
(Circulator). lator). 
am | Ib. deg. | deg. deg. 
1.15 . 106 102 
1.45 
2.15 | 
2.45 } 
3.15 
3.45 a | 108 104 4 
4.15 5 | 110 104 6 
4.45 8 | 113 106 7 
5.15 133 | 14 =| 108 6 
5.45 15 | 121 108 13 
6.15 25 | 128 108 20 
6.45 35 146 110 36 
8 85 180 113 67 
8.30 35 192 113 79 
9.30 35 202 113 89 
1015 60 | 206 | i14 92 
10.40 | 80 | 116 108 


mm | 





Norse.—Boiler without circulator only increased in temperature 
at bottom 14 deg. from time fires were lighted, while the other 
increased 118 deg. in same time. 
land boilers, only the flame does not return underneath 
the boiler, which makes the case more difficult. 

The arrangement of circulator sketched was designed 
for continuous circulation at sea, to prevent priming or 
the deposit of oil or dirt on furnace tops, but from the 
inclosed particulars of raising steam you will find it 
superior to water tubes even for raising steam, 





The important point in this arrangement is not having 
the conduits directly opposite one another on the furnace, 
but alternate, as have found the circulation is so 
vigorous when under full steam that pieces of scale, &c., 
are carried from the bottom of the boiler, and if balanced 
by an equal current in force form an eddy on the top of 
the furnace where the scale, &c., is deposited. 

I have fitted over 100 of these circulators since arriving 
at this arrangement ; many are fitted on boilers working 
under forced draught on long voyages. In some in- 
stances the boilers before being fitted with circulators gave 
trouble through priming. The more vigorous circulation 
entirely cured them from priming, and the quality of the 
steam was better; with vigorous circulation you would 
hear less of the wonderful advantage of heating the feed 
water with live steam. 

In the list of precautions to prevent strainir g the boiler 
the most common marine engineers’ method has been 
omitted, viz., to pump the cold water with the donkey 
from the bottom of the boiler, and to discharge it into the 
top of boiler while raising steam. 

Yours wae 
oun THOM. 


Central Chambers, 109, Hope-street, Glasgow, 
April 21, 1891. 





CONCRETE IN HARBOUR WORKS. 
To THE Eprror oF ENGINEERING. 

Sir,—In the article appearing under this heading in 
last weeks’ ENGINEERING, reference is made to the occa- 
sional failure of Portland cement which has stood the 
ordinary mechanical tests satisfactorily, and the opinion 
is expressed that some additional test has become 
necessary. 

It is eminently gratifying to us to find that an opinion 
which we have consistently held, and to which we have 
striven at all times to give effect, has been indorsed by a 
technical journal such as ENGINEERING and announced in 





_\ its columns. 





For some years past we have persistently urged the 
necessity of ascertaining and controlling the composition 
of Portland cement by the systematic analysis of each 
delivery, and have been so far successful that such 
— has in many cases become a part of the recog- 
nised routine of testing. 

But it is only lately that a method has been put into 
the hands of the expert which enables him to pronounce 
upon the reliability of a given sample of cement ina 
reasonable time and with such certainty as the importance 
of the use to which it is to be put frequently demands. 

M. Reval, in a paper communicated to the French 
Society for the ages gre of National Industry, has 
elaborated a method of testing which serves to supple- 
ment existing processes, and to materially increase the 
ease and accuracy with which the quality of a cement 
can be gauged. Briefly it consists in exposing briquettes 
made of one part of cement to three of normal sand toa 
temperature of 80 deg. C. (176 deg. F.) for two and seven 
days, these periods corresponding to seven and twenty- 
eight days for cold tests respectively. Not only can the 
results of long-time tests be thus attained in one quarter 
of the time previously necessary, but unsound cements 
that might not be detected even by the long-time cold 
tests give evidence of their untrustworthy character. A 
full abstract of the paper may be found in the March 
number of the Journal of the Society of Chemical 
Industry, page 255, and its perusal there may be recom- 
mended to all cement makers and users. 

We may say that the method appears to us sufficiently 
promising to have inducejus to set up the necessary 
— for its execution here, and to adopt it in many 
of the technical researches in which we are engaged. 

Yours, &c., 
STANGER AND BLowunt. 

Broadway Testing Works, Westminster, S.W., 

April 20, 1891. : 





To THE EDITOR OF ENGINEERING. 

_ Srr,—In the article on ‘‘ Concrete in Harbour Works ” 
in the last number of ENGINEERING, the writer assumes 
that the cost of the plant for the Manora Breakwater was 
13,0001. On referring to a ag on Kurrachee Harbour, 
dated February 28, 1872, by Mr. William Parkes, it will 
be seen that the cost was not less than 20,000/., ard it 
probably much exceeded this figure. 

April 21, 1891. NoD. ¥. 





THE STRENGTH OF SHORT BOILERS. 
To THE EprTor OF ENGINEERING. 

Srr,—If you will allow me space for a few words, I 
would like to point out that the very ingenious theory, in 
last week’s ENGINEERING, referring to my experiments on 
boilers, is based on assumptions which are in my opinion 
open to question. They are in fact the questions at issue, 
and should not be assumed, but proved, or at least dis- 
cussed, 

For instance, the writer of the article says, ‘‘ Mr. 
Spence assumes that the end plates are as effective in 
resisting pressure as the shell plates. . . . This assum- 
tion, however, is certainly inaccurate.” 

To which I would reply that I did not assume this 
point, but proved it by an appeal to axioms which have 
never been questioned, and which I think to be unques- 
tionable. To call this proof an assumption and state 
authoritatively that it is inaccurate, is to beg the ques 
tion. 

Again, he says that the pressure on a strip 1 in. wide 
running from end to end of a boiler shell, were it not for 
the ring tension, is balanced solely by bending. Now, if 
this were correct, I would admit without further argu- 
ment that the png such a strip could transmit to the 
ends is so small as not to be worth consideration. But 
the whole question turns upon whether this is a legitimate 
assumption. In my first paper on this subject I pointed 
this out, in tha discussion that followed I reiterated it, in 
the second paper I assumed that all bending moments 
are balanced in a circular boiler, and in my experi- 
ments I believe that I have demonstrated that the pro- 
portion of pressure transmitted to ends is so great that 
the assumption must be false. My argument is, that a 
longitudinal strip must not be treated as an independent 
beam supported only at the ends, und having its neutral 
axis in the centre of its thickness. Because it is not free 
to bend by itself, but forms part of a large beam having 
its neutral axis in the centre of the boiler, and having 
the bending moment in any direction balanced by an 
equal bending moment in the opposite direction. 

y argument may be wrong, but I do give a reason 
why it is unnecessary to reckon on the bending of such 
strips. May I ask to have some reasons given why the 
resistance to shearing which such a strip must overcome 
before it can bend, should be neglected? If the strip 
referred to as lin. wide were also 1 in. thick, and if 
the safe shearing strength of the plate were 8000lb. per 
inch, then this strip could stand a pressure of very nearly 
16,000 1b. per inch without 7“ help from circumferential 
tension or from the ends. If the strip were only 1s in. 
in width, the shearing strain would balance 160,000 lb. 

r inch of internal pressure. Is this a trifle to be neg- 
fosaed in a boiler intended to carry 160 1b. pressure? Of 
course if the strip were a semicircle the effect of shearing 
strain would be nothing, but then the depth of the beam 
is equal to the radius of the circle, and the strength of 
the beam being a function of the square of this depth, is 
many thousand times stronger than the assumed beam. 

Starting from these more than doubtful assumptions, 
the conclusion is arrived at that the extension at the 
centre of a boiler shell is practically the same as if the 
ends offered no resistance. ; 
Can this be reconciled with the following facts ? 





A joint made as nearly as possible the same as the 
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joints of models was tested and found to give indications 
of permanent set at a strain of 12} tons to the inch of 
section, at 15 tons per inch the set was y, in. The pres- 
sure in the model, 26 in. in diameter, by 44 in. long, which 
would correspond with 124 tons, is 230 lb. ; the pressure 
corresponding to 15 tons is 276lb. if the ends have no 
effect. At 250]b. the joint of model had contracted 
gy in., and did not show signs of permanent set until the 

ressure reached 600 lb., which is considerably over the 
Fecaking strength of joint. 


I am, yours wey, s 
. C. SPENCE. 


Newcastle-on-Tyne, April 20, 1891. 

[In answer to Mr. Spence’s remarks, we may state here 
our reasons for concluding that the end plates are not so 
effective as the shell in resisting the separation of a boiler 
into halves along a diametrical plane. In the first 

nlace, let us suppose that the boiler ends are closed 

y a couple of pistons with, say, cup-leather packings, 
which will keep the joint tight under the pressure 
in the boiler. Under these conditions the shell will 
extend uniformly in a circumferential direction through- 
out its whole length. Now if we applied a pres- 
sure along the outer edges of the shell to restore 
it at these points to its original diameter, the shell 
would be brought to practically the same condition 
in which it is found in an actual boiler, where the ends 
prevent the shell extending at the end joints. Now, on 
consice-ation, we think it will be obvious that this action 
has only affected the distribution of stress by bending the 
shell plate, so that part of the pressure on this plate is trans- 
ferred to the end plates, where it is supported by radial ten- 
sions in these plates. As, however, the shell plates are thin 
and comparatively flexible, the amount of pressure thus 
transferred to the ends must be small. This, therefore, is 
ovr reason for concluding that, within the elastic limit, the 
end plates are not as effective in resisting the pres- 
sure as the shell plates. Working on this theory we 
were able to explain the peculiar hollow form of the 
shell observed by Mr. Spence in his very interesting 
experiments, and are therefore confirmed in the substantial 
correctness of our assumptions. Mr. Spence asks us why 
we neglected the shearing forces. At first we had obtained 
our formule, taking these forces into account, but found 
that their action on the result was practically nil, whilst 
the formule became somewhat more complicated, and 
hence, we thought it wise to neglect them. We shall be 
happy to give the mathematical proof of this if Mr. 
Spence wishes it, but perhaps it will be sufficient to re- 
mind him that a uniform beam hardly ever fails by shear- 
ing, because the direct bending stresses reach the break- 
ing point before those due to shear have attained any con- 
siderable value. As regards the final results obtained on 
bursting the models, the results are sufficiently remark- 
able, but few can doubt that the models were strained con- 
siderably above their elastic limits before giving way, and 
the ponoes Bnet correspondingly altered. Our rules, as ex- 
pressly stated, are not applicable to the ultimate strength 
of a short boiler, but only to its strength within the primi- 
tive elastic limit, corresponding usually to a stress of 
from 11 to 12 tons per square inch.—Eb. E.] 





ATLANTIC RECORDS. 
To tHE Epiror oF ENGINEERING. 

Sir,—Referring to the early steamers mentioned on 
page 420 of your issue of April 10, allow me to complete 
the interesting historical review by what follows: 

‘* 1828, the Curayoa. It seems probable that the sight 
of the Caledonia, which James Watt, Jun., brought early 
in 1817 from the Clyde to take up the Rhine, staying a 
little while at Rotterdam, stimulated the interest of the 
Dutch in steam navigation; at any rate they soon after 
ordered several small steamers from Scotland, and in 1827 
a company of the merchants of Amsterdam and Rotter- 
dam united for the hazardous experiment of running 
steamships between the Netherlands and the West Indies 
Accordingly, they had a steamer built on the Clyde, 
which they named the Curacoa, of 350 tons and 100 horse- 
power, and despatched her in the summer of 1829 from 
Amsterdam to the West Indies. Another account says, 
she started from Antwerp on her first trip August 12, 
1828. The voyage to Curagoa and from Antwerp was 
repeated several times with great commercial success, 
nevertheless the enterprise came soon to an end.” — 

(See, ‘‘ A Chronological History of the Origin and 
Development of Steam Navigation’ by Geo. H. Preble, 
Rear-Admiral, U.S., 1543-1882. Philadelphia, L. R. 
Hamersley and Co., 1883, page 112). 

The Belgium revolution, 1830, is probably the cause 
that the enterprise came to an end. In any case the 
Curacoa takes rank between the Savannah, 1819, and the 
Royal William, 1833 ; and the Curagoa, started by Dutch 
enterprise, seems to have made the jirst Transatlantic 


passage, 
A. Huet, C.E. 
Delft, Holland, April 19, 1891. 
To THE EpitoR OF ENGINEERING. | 

Sir,—The United States, built by Wilson, engines by 
Fawcett, 1400 tons burden, 400 horse-power, was sold to 
the P. and O, Company, and renamed the Oriental. The 
Royal William returned to her station London to Dublin. 
The President made one voyage to New York, of this I 
am certain. If not mistaken she was lost on the third out- 
ward voyage. Yours truly, 

April 20, 1891. WooLwIcH. 





To THE EpriTor or ENGINEERING. . 
Sir,—Your article on the above subject is most inte- 
resting to all who have been connected with Atlantic 
steam traffic, and as there seems to be a question in your 
issue of to-day about the Royal William, I beg to say that 





I well remember seeing that vessel passing down the 

ersey, close to the Liscard shore on a fine summer 
afternoon in 1838 on her first (and only voyage I think) 
to New York, with her sponsons pin to near the 
water, even for that time of year. er voyage was, how- 
ever, successfully terminated, and the enterprise deserves 
a record. 

* remembrance is that she belonged to the City of 
Dublin Steamship Company, and prior to that time had 
been engaged in carrying the Irish mails from Liverpool 

ier-head to Kingstown, as they were then sent. What 
came of her after I cannot say, though the City of 
Dublin Steamship Company no doubt could supply her 
history if wished. I think, however, her name was not 
changed to Oriental, especially as it is only in compara- 
tively recent years that the obstacles against the changing 

of a ship’s name have been removed. 

Your obedient servant, 
Cuas. INMAN, 
Formerly a Director of the 
Inman Steamship Company, Limited. 
4, Park Hill, Richmond, Surrey, April 18, 1891. 








NOTES ON THE ECONOMICS OF ELECTRO- 
FUSION. 
To THE Eprror or ENGINEERING. 

Srr,—That there is a possible economic field for the 
use of electro-thermic intensity for fusion purposes 
in our metallurgic processes, no one who has studi 
the action can deny. 

At present the most economic of the processes for pro- 
ducing aluminium, are based on the electro fusion of such 
chemical reduction, or electrolysis. The fusion tempera- 
ture either being obtained by the use of the voltaic arc, or 
by the resistance of the metal to be fused to the passage 
of a current of enormous electromotive force. 

It is a well-known fact that in thermo-chemical and 
thermodynamic actions, as well as in those of an electro- 
thermic character, the more intense the action the greater 
the economy. 

In thermodynamics, intensity: may be obtained by an 
increase of the dynamic impulses in a given interval of time, 
so that the greater the piston speed the greater the ther- 
modynamic efficiency, because the less the interval of 
time for wasteful cylinder side radiation ; it is further 
well known that in the higher powers of both steam and 
gas motors there is a greater thermodynamic efficiency 
than in the smaller ones ; this is an incontestable axiom. 

In the action of luminous combustion it is a well-known 
fact that the greater the volume of gas burnt, especially 
in burners of the recuperative type, the greater the lumi- 
nous or photometric efficiency of the gas burnt. The 
some law holds good applied to electric illumination. 
The arc light is600 per cent. more efficient photome- 
trically than the incandescent light. Here is an example 
for which we are indebted to M. Minet. 

A regulator arc lamp fed by current having constants 
of 25 amptres, 35 volts, and which consequently absorbs 
an energy equal to 1.20 horse-power possesses a luminous 
power of 200 carcels. 

On the other hand, an incandescent lamp absorbs gene- 
rally 5 kilogramme metres for a luminous intensity of two 
carcels; it follows therefore that with this more divided 
and less intense mode of lighting, it requires for a pro- 
duction of 200 carcels an expenditure in the lamps of 
500 kilogramme metres, or 7 horse-power (French). 

The intensity of thermic production by ordinary 
methods of burning combustible elements is very con- 
tracted, owing (1) to the presence in the atmosphere, 
which forms the oxidisable element, of nitrogen, and (2) 
to the influence of dilation of the gases after combustion, 
according to the law of Charles, and which governs the 
capacity of the combustion chamber, hence the difficulty 
of obtaining economic high heat intensities by ordinary 
methods of combustion. 

By the employment of electric fusion we obtain an 
enormous increase of thermic intensity. To our illustrious 
chemist Davy is due the initiation of the application of 
— to effect fusion, in his instance of the alkaline 
oxides. 

A more striking example of the thermic intensity to be 
obtained by powerful electric currents, was that of 
Siemens, where he easily fused platinum in a crucible. 
This most refractory metal, fusible with difficulty by the 
use of the purest elements of the highest thermo-chemical 
intensity, 1s easily reduced to a fluid condition by electro- 
fusion methods. 

More recently Messrs. Cowles have successfully adopted 
the electro-fusion process to obtain alloys of ferro- 
aluminium and aluminium bronze, and Messrs. Bernard 
Freres have applied the system for obtaining a molten 
bath of fluoride of aluminium, by which, with the combi- 
nation of electrolytic action, they are enabled to produce 
pure aluminium for less than 1s. 6d. per pound. e will 
attempt to compare the relative efficiencies of electro- 
fusion and combustion fusion as effected in ordinary fur- 
naces of comparative excellence of design. 

In the example for the fusion of steel, quoting from the 
author’s lecture on the ‘‘ Theoretic Rationale of an Im- 

roved Open Hearth Steel Furnace” (the Staffordshire 
Fnetitute of Iron and Steel Works Managers), the best 
furnaces rarely effect the fusion of the metal with a 
less expenditure of fuel ratio to weight of metal pro- 
duced than is represented by 4 kilos. of coal to 10 kilos. 
of steel, if we accept the relative value of 159,877 cals., as 
the measure of 1 kilo. of fuel, and 0.141362 at the sp. ht. of 
steel, 1400 deg. as the measure of the fusion temperature 
of steel. 


Then 0,877 463,950. 


And 10x 1400=14,000 x 0.141362=1979 calories theoreti- 





cally required, compared with the amount actually 
bsorbed 


a r . 
And 63,950 _ 39 
_— 


times the calories theoretically necessary. ; 

We will now compare this efficiency with the efficiency 
it is possible to obtain with electro-thermic fusion, and 
accepting pee 3 for illustration that the quantity of 
heat disengaged by the electric current represents eight- 
tenths of the heat of combustion of the carbon for driving 
the dynamo, and 1.56 grains as the measure of weight of 
the carbon to produce an electric calorie at any point in a 
given circuit. ; 

Therefore the equivalent thermic value required to 
effect the fusion of steel may be measurable thus : 


Carbon consumed 


Sp. ht. i. Pe vat poem 
e t (cx t) 1.56 (¢ x t) 
0.141362 1400 197.9 308 
So that the theoretic electro-thermic efficiency is 
197.9 «100 


= 64.2 per cent. 


Let ustake an example using an Otto gas cycle with 
generator gas, and accepting 25 as the thermo-dynamio 
efficiency of the gas motor, and eight-tenths as the electro- 
dynamic efficiency, as before, then 


64.2 « 2.5 
10 


That is to say, for every 100 calories of assets provided 
for electro-thermic fusion 16,05 per cent. are utilised for 
fusion, whereas with combustion fusion for every 100 
calories of assets supplied, only 


100 oy 3.09 calories 


32.3 
are utilised for direct fusion effect. 

Of course with more perfect furnace arrangements this 
efficiency may be doubled, so that it would then be 6.18 
for combustion fusion against 16.05 per cent. for electro- 
fusion. 

With electric fusion the temperature can be finely 
adjusted. At present the practical difficulties are in the 
distribution of electric fusion effect; in the connection and 
form of electrodes; and in the arrangement and form of 
the crucible or hearth, and its refractory character. But 
with such a possible time and thermic advantage due to 
increased intensity of effect, surely the practical develop- 
ment of the electro-fusion method will not have to wait 


long. 
B. H. Tuwaire. 


=16.05 per cent. 





COMPOUND LOCOMOTIVES IN RUSSIA. 
To THE EprTor oF ENGINEERING. 

Sir,—It is now some time since I had occasion to com- 
municate data as to progress in the compounding of 
locomotives. Knowing the interest taken in this subject 
at home and abroad, I am pleased to be in a position to 
inform you that since the first compounded andes 
was put into service in September, 1877, we have up to 
date compounded thirty-two locomotives, of three types, 
— six-wheeled, and eight-wheeled coupled goods, 

aving run in all over 1,000,000 engine miles in regular 
train service. The net economy%during this service up to 
January, 1891, comes out at 184 per cent. less consump- 
tion of liquid fuel, as compared with non-compounded 
locomotives of the same classes doing equal work, the 
compounding of other locomotives being pushed forward 
as quick as the limited means of our works will admit of 
it being done. I remain, yours sincerely, 
Tuomas Urquuart, M.Inst. C.E., M.I.M.E. 
Locomotive Superintendent Grazi-Tsaritzin Railway, 
Borisoglebsk, South Russia. 
Borisoglebsk, Tamhoff Government, Russia, 
April 3, 1891. 





CaTALOGuE.—We have received a copy of the new illus- 
trated price list and catalogue pacts: by Messrs. Rose 
Downs, and Thompson, of the Old Foundry, Hull. The 
subject-matter consists mainly of oil mill plants, includ- 
ing crushing rolls and filter presses. The catalogue is 
well printed and the illustrations are excellent. 


THe AtTiantic CaTrLE Carrying TRrADE.—Messrs. 
Ismay, Imrie, and Co., of the White Star Line, have 
added to their fleet two steamers specially built by 
Messrs. Harland and Wolff, Belfast, to meet the re- 

uirements of the Transatlantic live stock trade. The 

omadic has a length of 460 ft. by 49 ft. beam, a gross 
registered tonnage of 5750 tons, and a deadweight 
capacity of 7500 tons. She has triple-expansion engines 
of 600 horse-power nominal driving twin screws. There 
is accommodation on the three decks for 1216 head of 
cattle, and the great height between decks and the 
copious ventilation, secured by a system of steam-driven 
fans, seem to secure the utmost possible security for safe 
and healthy carriage. The tanks will afford an ample 
supply of water. There are also refrigerating chambers 
with a capacity for 2387 quarters of beef, and there is in 
addition a large space available for general cargo. It is 
not proposed that the Nomadic should carry passengers. 
A sister ship, the Tauric, is also being fitted by the 
builders, Messrs. Harland and Wooff, of Belfast. 





[ApriL 24, 1891. 
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FISKE’'S RANGE FINDER AND ELEVATION 


INDICATOR. 





It is well known that there are two main causes of 
inaccurate gunnery at sea, one cause being the un- 
certainty as to the distance of the target, the other 
cause being the difficulty of recognising the exact 
instant when the rolling of the ship brings the gun to 
the proper elevation for firing. 

For ascertaining the distance, it cannot be said that 
any satisfactory method exists at present, beyond that 
of assuming a distance and correcting the subsequent 
shots, by noting whether they go over or fall short; 
while, for determining the time to fire, the gun cap- 
tain, keeping the pupil of his eye on the line joining 
the front and rear sights, waits until this line inter- 
sects the target. The inaccuracy of this latter method 
lies in the fact that it is impossible for a gun captain 
to balance himself in a seaway, and, at the same time, 
to keep the pupil of his eye exactly on this line. 

Lieutenant Fiske, of the United States Navy, in 
endeavouring to overcome these two sources of error, 
has perfected a range finder and an elevation indicator, 
which we describe below. The first determines the 
distance, and the second substitutes for the uncertain 
line of the gun sights the optical axis of an accurate 
telescope. This telescope is so secured that it does 
not recoil with the gun. The gun captain, therefore, 
can brace himself in position, and keep his eye exactly 
against the eye-piece, and recognise with positive cer- 
tainty the precise instant when the line of sight of the 
telescope intersects the target. 

The range finder is shown in Fig. 1, and consists 
of a fairly powerful telescope mounted on a standard, 
which can be rotated round a vertical axis, corre- 
sponding with the centre of the large disc shown 
in the engraving. One-half of the edge of this 
dise is graduated to 90 deg. on either side of a 
zero point, and below the graduation is fixed a 
length of platinum silver wire. This wire only 
extends to a distance of 81.1 deg. on either side of 
zero, and is intended to form two arms of a 
Wheatstone bridge. The sliding contact is carried 
by the same arm as the telescope standards, so that 
it moves with the telescope. In practice two instru- 
ments are used, which are mounted at a known dis- 
tance apart on the ship, as shown diagrammatically in 
Fig. 2. Here A and Bare the centres of the two discs, 
C and D the arms carrying the telescopes, and E and 
F the platinum silver wires. Suppose the object is at 
T, such that A B T is a right angle, then 

ee. 
sin A TB 

If the two sectors are coupled up as shown, with a 
battery h and a galvanometer, by the wires a} and 
c d, then since the arm c on being aligned on the object 
takes the position c! whilst @ remains at zero, the 
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Wheatstone bridge formed by these segments and their 
connections will be out of balance, and a current will 
flow through the galvanometer, which may be so 
graduated as to give the range by direct reading, 
since the current through it will increase with the 
angle AT B. In general, however, the angle A B T 
will not be a right angle but some other angle g. In 
this case a 
A : 
T an ATB x sin A BT, 

and hence it will only be necessary to multiply the 
range reading on the galvanometer by the sine of the 
angle A B T, which can be read directly by the observer 
at B. This multiplication is not difficult, but by suit- 
ably arranging his electrical appliances Lieutenant 
Fiske has succeeded in getting rid of it, so that the 
reading of the galvanometer always gives the range by 








direct reading, no matter what the angle at B 
may be. To explain this, consider the two telescopes 
shown in Fig. 2 in the positions C and D; the whole 
current then has a certain resistance. Next, sup- 
pose them, still remaining parallel, in the positions 
C' and D', The total resistance of the circuit is now 
less than before, and hence if C' one of the telescopes 
is moved out of parallel to the other, through a certain 
angle, the current through the galvanometer will 
be greater than if it were moved through an equal 
angle out of a parallel when the telescopes were in the 
positions Cand D. The range indicated is, therefore, 
decreased, and by properly proportioning the various 
parts it is found that the range can always be read 
direct from the galvanometer, or in other words the 
multiplication of 
AB 
sin ATB 
by sin A BT is to all intents and purposes performed 
automatically. There is, it is true, a slight theoretical 
error; but by using a small storage battery and making 
the contents carefully it is said to be inappreciable. 
Each instrument is fitted with a telephone receiver and 
transmitter, as shown in Fig. 1, so that both observers 
can, without difficulty, decide on what point to align 
their telescopes. It will be seen that it is necessary 
that the lines of sight of two telescopes should be 
arallel when the galvanometer indicates no current. 
t has been proposed to accomplish this by sighting 
both telescopes on a star near the horizon, which 
being practically an infinite distance away insures the 
rallliam of the lines of sight. The range finder has 
een fitted on board warships belonging to the United 
States, French, and Italian navies, all of which have 
made very extensive tests of the accuracy and value 
of the instrument. 

Although the Fiske range finder has been under the 
notice of the naval departments of different countries 
for so short a time, it has been very favourably re- 
ceived, the remarkable results obtained by the ex- 
haustive trials carried out on board different United 
States warships, having given a sufficient guarantee of 
the practical value of the instrument. The French 
Government have bought the right to use it, while 
the Italian Navy has tried it carefully. 

In the American Navy the range finder was installed 
on board the Baltimore, and from the extensive trials 
made with it there, during six months at sea, the 
writers of the official report state that it is accurate 
within 3 per cent. on ranges up to 5000 yards. In 
France the range finder has been mounted on board 
Le Formidable, the flagship of the French Medi- 
terranean fleet, and extensive trials were made in 
February last with the instrument to determine 
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the distance between vessels having a relative motion 
of from 0 to 28 knots. Under these conditions 
the results were found to be accurate within 5 per 
cent. From experiments on fixed objects the Com- 
mission in charge report that the instrument could be 
used by trained observers under the conditions of 
combat, and they remark that a specially valuable 
feature of the instrument is that it enables the observer 
to record the distance—to within a very small per- 
centage—between forts or ships, before firing grows 
heavy. Difficulty in observation would, of course, be 
increased in a heavy seaway, but not so much as 
would the accurate pointing of the guns, so that the 
range finder can be always relied on to give more 
accurate work than the guns. The Commission con- 
sider the instrument will be particularly useful at 
night, as the mere flash of a gun will be sufficient to 
give the range of the vessel firing it. Even more 
satisfactory experiments were made on board II Ter- 
ribile, of the Italian Navy at Spezzia last month, when 
it was found that, with the ship moving, the distance 
of a moving target was ascertained with an error of 
only 1.3 per cent. per 1000 metres range. 

The annexed Table gives a short résumé of the re- 
sults obtained in these trials : 


Mean Per- Percentage 
Mean Distance. centage of Error in 
Error. 1000 Metres. 
Metres. 
2290 3.25 1.45 
565 8 1.22 
1950 2.4 1.23 
3240 6.8 2.10 
3880 2.8 0.70 
3640 4.0 1.10 
2978 5.8 1.90 
Per cent. 
Hence mean error at 10°0 metres is 1.3 
” ” 2000 ” 2.6 
” ” 3000 %” 3.9 
” ” 4°00 ” 5.2 
” ” 5000 ” 6.5 


The instruments were mounted 58.9 metres, 197 ft., 
apart ; with a longer base, still more accurate results 
would be obtained. 

Messrs. Elliott Brothers, of St. Martin’s-lane, are the 
manufacturers of the instruments for Great Britain. 

The second of Lieutenant Fiske’s inventions is an 
elevation indicator also for use on shipboard, which 
we show in Figs. 3 and 4. It consists of a shield 
telescope, which can be mounted either on the shield, 
as shown in Fig. 5, or on the platform, or on the 
conning tower of the ship. In the former cases it 
rides on a horizontal axis parallel to the gun trun- 
nions, moving with the gun so that the telescope and 
the gun sights always point in the same direction, but 
by means of the graduated disc shown at the back 
ot the instrument, the telescope can be set so as to 
make a greater or smaller angle with the horizontal 
plane than the gun does. The main difficulty in 
obtaining good results at sea is to fire at proper 
elevation, and the object of Lieutenant Fiske is to 
insure this. Thus, suppose the range is such that 
an elevation of 2 deg. should be given to the gun. 
By Lieutenant Fiske’s system the gun is trained hori- 
zontally, the elevation being given instead in an opposite 
direction to the telescope, which in the instance taken 
would be depressed 2 deg. The gun is then trained 
on the object, and the officer in charge keeps his eye 
to the telescope till the line of sight is brought dead 
on the mark by the rolling of the ship, when he fires 
the gun by any suitable means. Should the water be 
so smooth that the vessel does not roll sufficiently to 
give the required elevation, part of it is given to the 

un and the remainder to the telescope, and the gun 
fired when the line of sight ison the mark as before. 
Not the least of the advantages claimed for this instru- 
ment is that, by making the cross-wires incandescent 
by an electric current, as is done with many kinds of 
telescope, a night sight is produced, which is at once 
simple and exact. The device has been fitted ex- 
perimentally on board the Yorktown with, itis stated, 
satisfactory results. 








INDUSTRIAL NOTES. 

Tuk memorandum of the Labour Correspondent to 
the Board of Trade, for the April number of the Board 
of Trade Journal, states that the labour market has 
been much less disturbed Ly strikes and disputes 
during the past month, the number of strikes recorded 
having fallen from 116 in the previous month to 53 
during the past month, or under one-half. The dis- 
tribution of the strikes is scarcely less significant 
than the decreased total. The iron and steel trades 
only report two, the shipbuilding industries two, and 
the building tradesthree. Dock labourers and workers 
are reported as being responsible for one only, a 
change so marvellous as to be phenomenal. In the 
coal trades there were eight, and in the cotton trades 
no fewer than seventeen strikes. Considering all 


things, the season of the year, the uncertain weather, 
and the rumours as to the slackening off in trade, the 
state of the skilled labour market may be regarded as 





eminently satisfactory, though the demand for skilled 
labour is not quite so strong as it was. Reports were 
sent in by 22 unions, representing 245,772 members ; 
of this total about 7000 were reported as being unem- 
ployed, or about 850 more than in the previous month; 
but the proportion of those in work to the unemployed 
is still most encouraging. The number out of work 
was only 2.8 per cent., as against 2.6 in the preceding 
month, but it was 1 per cent. above the total of last 
year. The engineering trades are reported to be 
steady, the proportion of men out of work being only 
slightly increased. The iron and steel trades, other 
than the engineering industries, show an increase of 
unemployed with the prospect of a further increase. 
In the shipbuilding industries there is a slight decrease 
in the number out of work, while the building trades 
show a decided improvement. The general condition 
of trade is summed up by saying that fourteen indus- 
tries describe trade as good, while eight are content 
to describe it as moderate, the latter term not implying 
bad in any case, 





The monthly report of the boilermakers and iron 
shipbuilders for April is rather late this month. It 
states that the weather was so bad during March 
that much of the work in shipyards had been inter- 
rupted, and in some cases it was impossible. But, 
notwithstanding this, the report states that ‘‘the 
returns from the districts show that our members are 
well employed.” On the Tees, the report says, ‘‘ The 
shipbuilding ‘industry continues in a healthy and 

rosperous condition, for although the launches have 

en numerous, the yards appear to be as full as ever. 
The boiler shops are well employed, and the bridge 
yards are in a state of activity.” ‘On the Wear, in 
nearly all the yards, the building berths are occupied, 
and there are at present under construction forty-nine 
vessels of 118,113 tons compared with fifty-eight 
vessels of 121,310 tons in March of last year.” It is, 
however, explained that the work is not being pressed 
forward so rapidly, showing that the demand has 
slackened somewhat. It is  # reported that the de- 
mand for large sailing ships is increasing, twelve being 
under construction, and orders for three others having 
been just secured. The Tyne report says that ‘‘in 
some yards things are not looking quite so healthy as 
we could wish, while the other yards stand in a fairly 
good position. Repairs are very plentiful.” In Liver- 
pool and Birkenhead trade remains good on the whole, 
but there has been a slight falling off in repairs. 
Holders-on are wanted at Messrs. Lairds. On the Clyde 
the work on hand amounts to 270,000 tons, compared 
with 260,000 tons at the same date last year. Hull 
reports, ‘‘Our members well employed, although a 
few have finished up repairing jobs.” London reports 
falling off in repairs, locomotive shops steady, shipyards 
moderately fuli. Belfast and Barrow-in-Furness are 
both reported to be full of work, while in the inland 
towns the works connected with marine industries 
report a steady good trade. There are no signs of 
any serious falling off in any single district. 





The engineering trades throughout the Lancashire 
district continue to be fairly well employed in most 
branches. Generally, however, the orders which are 
being got are limited in quantity, scarcely keeping 
pace with those which are being completed. Amongst 
the machine toolmakers there is still a fair amount 
of new work coming forward. The men admit in most 
cases that work is quieting down, and very little im- 
provement takes place in the iron and steel trade, so 
that the prospects are not so cheering as they were a 
short time ago. 

In the Manchester district the movement for shorter 
hours in the engineering branches of trade is producing 
some uneasiness, The Iron Trades Employers’ Associa- 
tion having refused to concede the 53 hours per week, 
the men have determined to take steps to enforce it. 
The notices were given at the end of last week to 
cease work on the 25th if the demand be not conceded. 
It is reported that some thirty firms have granted the 
hour demanded, but the larger firms declined to accede 
to the request of the men. The joint committee repre- 
sent the Amalgamated Engineers, the Steam Engine- 
makers, United Kingdom Association of Patternmakers, 
Metal Planers, United Machine Workers, Boilermakers, 
Ironfounders, Brass Founders and Finishers, so that 
the movement covers the whole of the engineering 
and cognate trades. It is generally hoped that no 
serious strike will arise over the matter, as only a slight 
upset would greatly disconcert trade at the present 
moment ; on the other hand it is contended that the 
53 hours have been conceded in all the chief ports, and 
that the time has now come when the inland shops 
should be prepared to follow suit. The men remind 
the employers that all through the flush in trade they 
have not made a single demand either as to wages or 
hours of labour, a therefore they think that this 
small demand of one hour per week should be conceded 
without demur. No final decision had been come to 
at the date of writing this note. 








In the Cleveland district much good sense and good 








feeling have been recently displayed in dealing with 
matters in dispute between employers and employed. 
The relations of the two parties have been to some 
extent strained in certain cases, but all seem to agree 
that the iron trade is, and has been for some time, 
passing through a crisis, the final result of which is 
not altogether foreseen. Hence the employers and 
their workpeople have endeavoured to avert any open 
rupture, and to end it as soon as possible when it had 
occurred, An instance of this was seen in the past 
week when the puddlers employed at the Ayrton and 
West Marsh Iron Works refused to work because the 
‘*level-hand money” was withheld. The resolve to 
strike led to an interview, an amicable settlement was 
effected, the employers conceded the terms which the 
men receive under the sliding scale, thus coming into 
the arrangement of the Board of Arbitration and Con- 
ciliation. Those two firms had hitherto held aloof 
from the Board, together with one or two other local 


firms. 


The ironmasters and the blast furnacemen have 
wisely agreed to re-establish the sliding scale for the 
adjustment of wages and other disputes. The suspen- 
sion of the scale some time ago has led to disastrous 
consequences, disputes and strikes on the part of the 
men, uncertainty and losses on the part of employers. 
All appear to be glad that this self-working machine 
is again in operation to prevent conflicts, and guard 
the interests of all parties. 

The dispute of the enginemen, cranemen, and others 
at Messrs. Bolckow, Vaughan, and Co.’s as to wages 
has also been settled. The men had refused to accept 
the sliding scale arrangement of the blast furnacemen, 
but agreed to accept 5 per cent. reduction in wages on 
the basis of prices for the quarter ending on March 31 
last. The present price of pig iron would have involved 
a larger reduction. 

The dispute of the miners and the mineowners is 
getting rather acute, the men appearing to be deter- 
mined to resist the further reduction of 124 per cent., 
after the 5 per cent, so recently agreed to. The resort 
to a strike will be most deplorable at the present time. 





In the Sheffield and Rotherham district there is a 
feeling of uncertainty almost amounting to depression. 
The heavier trades are fairly well supplied with work, 
and also the engineering branches, but some of the 
local industries are ina very weak state. The cutlery 
branches are not only inactive, but the demand has 
fallen off considerably. Railway material and stock 
keep up their prices, and the departments are busy, 
but in the crucible steel department there is a slacken- 
ing off. The local dispute as to wages is thought to be 
but the prelude to other and perhaps further reduc- 
tions, though neither side likes to take the initiative 
in what might turn out to be some very disastrous 
conflicts. 





The chain and nailmakers from Cradley Heath and 
other districts have sent a deputation of women to 
London to interview the Home Secretary and members 
of Parliament upon the subject of women’s labour in 
those branches of trade, and the proposed legislative 
interference therewith. The men are generally in 
favour of the proposed amendment of the law, but the 
women are averse to interference. The latter, how- 
ever, admit that no child should be employed under 
twelve years of age, and that young girls should not 
be employed at.the forge with men. The women 
desire that the system of domestic manufacture shall 
be maintained ; the men favour the factory system. 





The engineers and others in Belfast have for some 
time been striving for an advance in wages of 2s. per 
week. The employers have now made an offer of 1s. 
per week advance, which the men have agreed to, so 
that a strike in that district is averted. 





The tinplate trade is suffering from depression, and 
in some districts there have been disputes as to wages, 
&e. It now appears that the manufacturers have 
decided in some instances to close their works, unless 
a speedy recovery is meanwhile experienced. 





As we approach to the eventful date when the eight 
hours demonstrations are to take place all over the 
country and on the Continent, the work of organi- 
sation becomes more ard more absorbing and the 
arrangement more and more complete. But singularly 
enough the public interest in the subject is not so 
great as last year. Perhaps it was the novelty, per- 
haps the possibility of disturbances, which led to the 
great interest in the movement this time last = 
The novelty has worn off; the peacefulness of the 
previous gatherings has toned down excitement, and 
no new phase has turned up. But in point of numbers 
probably the demonstration in Hyde Park on May 3 
will exceed that of last year. The arrangements are 
being made by the Trades Council on behalf of the 
bodies affiliated to the Council, while che other bodies, 
including political associations, clubs, &c., are under 
the control of the Legal Eight Hours Demonstration 
Committee. The park arrangements as to platforms 
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&c., are made by the conjoint committee. All bodies 
taking part must pay a fee of 5s. towards the expenses, 
so as to avoid the deficit of last year, some of which, it 
is stated, is not yet made up. 

In Paris there is some anxiety with reference to the 
proposed May-day labour demonstrations. Some of 
the Anarchists seem to have a notion that it is essential 
for the French workmen to signalise the event by some 
bold stroke, so as to lead the van on this question. 
The eyes of Europe are upon France, we are told, and 
her workmen may be blamed for their supine attitude 
and want of energy. But they may be blamed for 
too much energy. 

In Austria the Government have refused to officially 
sanction May 1 asa holiday, but it is expected that 
large demonstrations will take place in various parts 
of the empire. 

In Spain there is a disposition to inaugurate the 
eight hours system on May 1 by astrike, or by simply 
leaving off work at the expiration of that number of 
hours. 

In Germany there is a disposition to inaugurate a 
moderate policy, and to rather follow the lead of 
British workmen, both as to the eight hours and other 
labour questions, 

There are indications of possible troubles at the 
docks again, both with respect to the dockers and the 
stevedores. The British India Company have taken 
over 110 men, hitherto employed by the federation, 
as permanent hands, but for the present they will still 
be fed and housed at the Albert Docks. Besides the 
above-named contingent, about 300 more federation 
men are kept on by the federation at this depot. 
Some changes as regards the pay allowance, food and 
lodging being included, have evoked threats of a 
strike, but the threats are not treated seriously. The 
mere fact, however, that large reserves have to be 
kept shows that the recent truce is but a surface peace, 
which may be broken at any moment if circumstances 
provide an opportunity. 

Troubles are also anticipated with the stevedores, in 
which case the federation will stand by the master 
stevedores and supply federation men as far as that 
body is able to do so. It was rumoured that a reduc- 
tion in wages was to be attempted, but this is denied. 
It is, however, asserted that a proportion of free labour 
is to be insisted upon, in conjunction with the union 
labour in this branch of shipping work. The men 
threaten to resist this attempt; and consequently a 
strike may take place, the object being to restrict em- 
ployment to union men only, and to resist any reduc- 
tion in wages, or changes in hours of labour. 

At Southampton meetings are being held with the 
view of reopening the dispute of last year, and insome 
cases great enthusiasm seems to prevail. But the 
federation made such headway during and after the 
late strike that any attempt to strike would end in a 
miserable failure. 

The Shipping Federation have adopted a scheme of 
insurance in case of fatal accident to any of the men 
during the period of employment. ‘Lhe ‘‘ ticket” will 
insure the payment of 25/. in case of death to the wife, 
children, or other legal survivors. The Seamen and 
Firemen’s Union provide benefits of a more varied 
kind, so that this is a mode of competition with the 
union. 





It has become almost the practice with some men to 
disregard contracts of service, in cases of dispute about 
wages or hours of labour, but the lessons of the last 
few weeks have shown that such contracts cannot be 
disregarded with impunity. Nor should they. If 
employers suddenly discharged their workmen without 
notice, the latter would instantly put into operation 
the provisions of the law. They must not therefore 
complain if employers do likewise. The latest case of 
any note in this respect is that of the Parks Hill Col- 
liery Company, who recently summoned 550 of their 
miners for leaving work without notice, on the grounds, 
as they alleged, of the incompetency of an engineman. 
The men wisely agreed in this case not to attempt a 
justification, and, as the company did not wish to be 
vindictive, the matter was mutually arranged thus: 
The men agreed to pay 100/. as compensation, which it 
appears is to be handed over toa charity, and 40/. as 
costs. Under this arrangement both parties agreed 
that bygones should be considered as bygones by all 
concerned, the other matter3 being satisfactorily ar- 
ranged. 

The prosecution of some of the miners employed at 
the Weardale Coal and Iron Company’s pit at Thornley, 
for a similar offence, has not terminated quite so satis- 
factorily. In that case the men left work out of sym- 
pathy with the men on strike at Silksworth, for which 
offence they were adjudged to pay damages and costs. 
The men refused to pay the amount as a protest, and 
the Castle Eden magistrates have therefore sent them 
to prison for fourteen days. The men were accom- 
panied to the precincts of the prison by some of 
their fellow workmen, with a banner and baud of 
music. The breach of contract was not denied, the 
damages were not excessive, and other men in the 





locality had consented to pay the damages in similar 
cases, so that nothing was to be gained by this act of 
stubborn defiance of the law. If men will leave work 
without notice they must not complain if the parties 
aggrieved seek legal remedy, just as workmen seek 
legal remedy against employers in like cases. 





It is probable that some addition will be made to the 
Labour Commission. Mr. W. H. Smith requested Mr. 
Howell to see him with reference to the motion which 
stands in his name, in order that an arrangement might 
be come to, so as to avoid a public debate on the com- 
position of the Commission at a date when it would be 
very inconvenient, namely, when the Commission is 
sitting. 





It is rather singular that an extension of the system 
of terrorism in trade disputes should have taken place 
simultaneously on the Continent, in America, in Aus- 
tralia, and other colonies, as well as in this country, 
during the last two years. For fifteen years there has 
been a marked absence of riot, outrage, tumult, and 
coercion ; but latterly the practice has revived. Con- 
flicts with the police, with the military, and with the 
authorities generally, have been rather common of late, 
with the result that many have been injured, many 
imprisoned, and many have been fined. The working 
man now oftener suffers from the coercion of his fellow, 
than from that of his employer. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 15, 1891. 

Durine the past few days three large orders for 
steel rails were placed, one for 15,000 tons, by the 
Pennsylvania Company, one for 10,000 tons by the 
Lackawanna Company, and one for 10,000 tons by 
the Erie. Other orders were placed, making the 
week’s business 50,000 tons. Makers and brokers 
now think other companies will follow suit. Prices 
are 30 dols. for large lots; small lots 31 dols. There 
are also large orders being placed for structural iron 
and steel. Plate ironmakers report an improvement 
in business for steel plate. A few good orders were 
placed a few days ago by shipbuilders. Carbuilders 
are buying iron at 1.60 dol. The production of crude 
iron, however, has fallen off 50,000 tons per week 
from the maximum output. The bituminous produc- 
tion is now 66,000 tons per week, and the anthracite 
output 36,000 tons. As compared to January Ist, 
there has been a falling off in blast furnaces making 
bituminous iron, of forty-nine, and of furnaces making 
anthracite iron, eight. It is rather surprising that this 
heavy reduction has not been followed by some changes 
in market prices; a reaction is predicted in a good 
many quarters. Quite a number of furnaces are all 
ready to be blown in on the first signal of improve- 
ment. It would not be surprising to see a still fur- 
ther decline during Ape. as there are just at this 
time no symptoms of improvement. With all the 
restriction, there are fair stocks of all kinds of iron on 
hand. Several furnaces are all ready to be blown in 
in the Southern States. The mills throughout the 
country are working about half time. Pipe-line 
builders are preparing for active work, but have not 
yet placed their contracts. Sheet ironmakers in all 
parts of the country report a sluggish demand. Buil- 
ders are preparing for active operations, but the 
season has not opened very encouragingly. New rail- 
road building will not be undertaken on a large scale 
for some little time yet. The American iron trade is 
in a rather unsatisfactory condition, and it is impos- 
sible to give any assurance that there will be an im- 
provement within thirty days. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, 11th inst., at Belfast, Messrs. Harland 
and Wolff launched a splendid new steel screw steamer 
named Labrador, for the Mississippi and Dominion 
Steamship Company line, between Liverpool and Canada 
(Messrs. Flinn, ain, and Montgomery, managers). The 
Labrador is 415 ft. long, 47 ft. beam, and about 4500 tons 
gross register, and will have triple-expansion engines, also 
constructed by Messrs. Harland and Wolff, of about 3500 
horse-power. 





The second of the three steam hopper barges for the 
Corporation of Preston, recently launched from the yard 
of Gane. Wm. Simons and Co., of Renfrew, was, on the 
14th inst., tried on the Clyde. The vessel attained a 
speed of nearly 10 miles, which was considerably in 
excess of that contracted for. : 





The Sinclair, s., of Hartlepool, took her trial trip on 
April 15. She has been built by Messrs. Short Brothers, 
Pallion, and engined by Messrs. Wm. Allan and Co., of 
the Scotia Engine Works, the whole of the work being 
done under the superintendence of Mr. G. N. Arnison, 
Jun. The vessel is 180 ft. long and 29 ft. broad. and her 
hold is 12 ft. deep. Having loaded a cargo of 800 tons 
of coal, she left Seaham Harbour, drawing less than 
12 ft. of water, when the engines developed a speed of 9 
knots per hour. The vessel is fitted with Mason’s pivotted 
side lights in the saloon and skylights to the engine-room. 
General satisfaction is stated to have been expressed at 
the improved ventilation obtained. 





On April 16, the s.s. Cynthiana went down the Clyde 
on her trial trip. The vessel has been built by Messrs. 
Russell, Greenock, and is one of the Columba Line work- 
ing under the Cynthiana Steamship Company. She is 
intended for the Canadian cattle trade in the summer- 
time, and for the River Plate trade in the winter. She is 
specially fitted up to carry 680 head of cattle as well as 
general cargo, and is capable of supplying 5000 gallons of 
fresh water per day. Witha inom of 312 ft., and 23 ft. 
6in. moulded, she carries 4000 tons at a draught of 20ft. Gin. 
An average speed of over 11 knots an hour was recorded. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The best descriptions of steam coal have 
been in good demand at 14s. 3d. to 14s. 9d. per ton, while 
dry coal has made 13s. 9d. per ton. The household coal 
trade is reported to be in a healthy state, having regard 
to the season of the year. No. 3 Rhondda large has 
made 13s. 9d. per ton. Steam coal has fully maintained 
previous prices. Coke has shown no improvement; 
foundry qualities have made 19s. to 20s.; and furnace 
ditto, 17s. 6d. to 18s. 6d. per ton, free on board at Cardiff. 


New Works on the Great Western Railwav.—Several 
contractors are now engaged in doubling the Great 
Western Railway at various points between Didcot and 
Reading, and thence to Paddington, so as to securea 
freer aay for slow, local, and branch, as well as 
goods and fast main line passenger trains. Maidenhead 
will be made a first-class station, and will be greatly 
enlarged. When the doubling is completed in the 
west, the Great Western authorities will proceed with 
a conversion of the gauge. In West Cornwall, there 
being a mixed gauge from Truro to Penzance, they will 
saw through the sleepers and take the rail of the broad 
gauge away. Where the broad gauge is ‘‘ baulk” they 
will cut the transom, narrow the gauge, and move the 
chair. The work will be done at different points in such 
a manner that by the cessation of traffic for a portion of 
one day, the whole line to Penzance will be converted. 


The Severn Defences.—A new sub-command has been 
created in the Western District—that of the ‘Severn 
Defences ”—in order to relieve the general commanding 
the district of the necessity of the immediate superintend- 
ence of a distant part of his command. Colonel H. H. 
Goodeve, R.A., has ben selected for the new post. 


The Severn.—The Cardiff Town Council objected to 
lend 5000/. towards the improvement of the Severn, 
unless a clause was inserted in the mortgage to the effect 
that the loan should be repaid within a certain period. 
The council has, however, consented to waive this condi- 
tion. The Severn Commissioners will now lose no time 
in commencing the contemplated improvement works. 


Gas at Torquay.—At a recent meeting of the directors 
of the Torquay Gas Company some important extensions 
of the works were decided on, including a large gas- 
holder and other apparatus. The whole of the wank tne 
been designed by the company’s engineer, Mr. Benyon. 


Blowing Out Furnaces.—Messrs. Wright, Butler, and 
Co., who have blast furnaces at Cwmavon aud Landore, 
and steel works at Gowerton and Panteg, have come to 
the conclusion that the latter can be = cheaper by 
purchases being made in the market. Their two blast 
furnaces at Cwmavon have accordingly been blown out. 

Bute Shipbuilding, Engineering, &c., Company (Limited). 
—On Monday, in the case of the Bute Shipbuilding, En- 
gineering, and Dry Dock Company (Limited) v. Glad- 
stone and Another, an application was made in the Court 
of Appeal for an extension of time in which to give notice 
of appeal. The action was brought by the plaintiff to 
recover 4213/. 4s. 2d. for repairs, &c., done to the steam- 
ship Harrogate belonging to the defendants (Messrs. 
Gladstone and Cornforth, of West Hartlepool), while the 
defendants counterclaimed for 167/. 2s. 10d. The main 

uestion at issue, which was tried before Mr. Justice 

aughan Williams, at Cardiff, was whether the plaintiffs 
were liable for the results of a fire which broke out in the 
Harrogate while she was undergoing repairs in the plain- 
tiffs dry dock at Cardiff. The Court was of opinion that 
the case was one in which an extension of time for appeal 
should be granted, delay having arisen through a misap- 
prehension on the part of the plaintiffs’ solicitor. 








GAS FURNACES. 
On Some Different Kinds of Gas Furnaces.* 
By Mr. BernarD Dawson, of Malvern. 

Sinck the two papers read by the late Sir William 
Siemens before this Institution on ‘‘ Regenerative 
Furnaces” (Proceedings 1857, page 103, and 1862, 
page 21), several papers upon gas producers and various 
forms of regenerative gas furnaces have been read and 
discussed during the last few years at the meetings of 
other kindred institutions in this country; but, as far as 
the author is aware, they have either been devoted chiefly 
to the description of particular forms of reversing regene- 
rative furnaces, or else have been reviews of the progress 
made in the construction of gas producers in various 
countries. Omitting now any reference to the rival 

enerators or producers in which the heating gas must 
first be made, the present paper will describe a few 
typical or representative varieties of gas furnaces. 

The greater number of gas furnaces in which crude 
heating gas has been successfully applied have been of the 
kind now universally known as reversing regenerative fur- 
naces. There are many processes, however—requiring 








* Paper read before the Institution of Mechanical En- 
gineers. 
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the inability to recover the waste heat from the flame or jamount of draught requisite for working the furnace 
products of combustion before they pass away to the advantageously. The author has seen many reversing 
chimney : and this waste may be prevented by the em- | gas furnaces, in which, in the anxiety to provide area 
ployment of what may be termed continuous, as opposed | enough in the regenerators to recover the waste heat 
toreversing, regeneration. instead of letting it pass to the chimney unused, the tem- 

n furnaces of this kind, as also in those with reversing | perature of the escaping gases at entrance to the chimney 
regeneration, care must be taken to insure that the | has been so low as to make the furnace a failure, either 
escaping gases or waste heat shall pass into the chimney | entirely or comparatively. Inattention to the real prin- 
flues at a sufficiently high temperature to secure the ciples of gas furnaces has done much to bring into disre- 













pute the Siemens regenerative furnace for reheating piles 
and ingots and for other similar processes; and the 
author thinks that the recent remarks of Mr. John Head 
in the discussion upon Sir Lowthian Bell’s paper on 
gaseous fuel at the Paris meeting of the Iron and Steel 
Institute (Journal 1889, IT., page 154) are well worth the 
attention of those who — of the inefficiency of 
many reversing furnaces in this country. Not long ago 
there was an instance of a reheating furnace which was 
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working very badly, and using considerably more fuel 
per ton of ingots heated than the coal-fired furnace, which 
it had replaced. It certainly appeared to possess every 
fault which such a furnace coul Tse 3 and on inquiry it 
was found that it had been built from the drawings of an 
open-hearth steel-melting furnace, with no alteration 
except the provision of a flat hearth, and the substitution 
of a cinder or slag spout in place of the casting spout of 
the steel furnace. This is Slowed by the author to be by 
no means an isolated instance of the way in which home- 
made or rather home-designed gas furnaces are sometimes 
erected. Unfortunately designs for gas furnaces of diffe- 
rent kinds, both regenerative and non-regenerative, and 
with various forms of continuous regeneration, have been 
proposed to manufacturers and carried out by them in 
ignorance of the true principles of combustion of gaseous 
fuel; and the author has known some egregious and 
costly failures with experimental and untried furnaces 
for various special processes during the last ten or eleven 

ears that he has been engaged in this class of work. 
Some of these furnaces, by attention to the bad results 
attained and study of the causes, have ultimately been 
made to succeed. Others, either from inability to rectify 
them or from disinclination of their users to spend money 
upon further trials, have been abandoned. n instance 
of the failure of a reversing regenerative furnace to give 
any satisfactory result occurred in South Wales some 

ears ago in a long furnace intended for the close-anneal- 
ing of tin plates. In that case, owing to the length and 
shape and temperature of the furnace, there was practi- 
cally no heat left to regenerate when the waste gases 
quitted the furnace. This same furnace is now working 
satisfactorily with some slight continuous regeneration or 
heating of the air used for combustion of the gas. In 
many cases, where the low level of the land on which the 
furnaces are built, the presence of water below the 
ground line, and other local circunistances, preclude the 
use of underground reversing regenerators, continuous 
regeneration has been successfully adopted. 

Gas furnaces may therefore properly be divided into 
four classes, namely: (a) with reversing regeneration ; 
(6) with continuous regeneration ; (c) non-regenerative ; 
and (d) with blow-pipe or forced blast. 

(a) Furnaces with Reversing Regencration are of several 
different kinds : 

1. The ordinary Siemens furnace, in which both gas 
and air are heated before admission to the interior of the 
furnace, by being passed through the well-known arrange- 
ment of brick chambers filled with chequer work or 
loosely piled bricks. 

2. The Batho or Hilton furnace, in which the regenera- 
tive chambers, instead of being partly or entirely under- 
ground, are encased in cylindrical wrought-iron vessels 
erected upon the ground level. 

3. Furnaces in which the air only is regenerated by 
being passed through chambers, the gas being admitted 
direct from the flues by which it arrives from the pro- 
ducers. In these furnaces the whole of the escaping gases 
or waste heat has to pass through one of the two air- 
chambers on its way to the chimney. 

4. The furnace recently described by Mr. Head (Iron 
and Steel Institute Journal, 1889, IT., page 256), in which 
a portion of the waste heat is taken back to the gas pro- 
ducer. 

5. The various regenerative blast furnace stoves of 
the Cowper, Whitwell, and other kinds. For the pur- 
poses of the present paper, however, these are not con- 
sidered as gas furnaces, and will therefore not be further 
referred to, 

(b) In Furnaccs with Continuous Regeneration the air, 
before admission to the interior of the furnace, is heated 
in flues or pipes, by radiation or conduction from the 
bottom of the furnace, and through thin walls which 
separate the air flues from the flues that carry the spent 
gases or waste heat to the chimney. 

(c) In Non-Regenerative Furnaces the air is admitted 
to the interior of the furnace at its natural or atmospheric 
temperature. 

(d) Blow-Pipe or Forced Blast Furnaces are of two 
kinds: Firstly, those in which the air is supplied at its 
natural or atmospheric temperature by a fan or blower ; 
secondly, those in which the air so supplied is heated by 
the spent gases or waste heat from the furnace, by being 
passed either through coils or stacks of pipes or else 
through brick tubes or flues, as in the case of the Radcliffe 
furnace and others. 

Furnaces with Reversing Regencrators for both air and 
gas have of course been built principally for such high 
temperatures as are required for melting steel, copper, 
nickel, zinc, and glass; for heating iron piles and steel 
ingots ; for forging furnaces, and heating furnaces in con- 
nection with stamping and flanging presses; for tyre 
furnaces, calesaealing, epee | gas works retorts, burn- 
ing pottery and bricks, and so forth, Reversing furnaces 
in hich the air only is regenerated are used for anneal- 
ing steel castings and wire, for burning pottery, for 
melting brass and phosphor-bron:e, for annealing nails, 
and for other such purposes not requiring intense or 
welding heats. . 

Tn Fig. 1 is shown a longitudinal section of a 24 pot or 
crucible steel furnace (page 508). 

Figs. 2 and 3 area 12-ton basic steel furnace of the kind 
introduced by the late Mr. Batho, in order to obviate the 
necessity of having the furnace regenerators below the 
ground line. Many of the earliest furnaces erected of 
the ordinary Siemens type had the entire weight of the 
furnace and its charge resting upon the arches of the 
regenerators. This is now never done; and in addition to 
this drawback to the early Siemens furnaces, Mr. Batho 
called attention to the difficulties connected with under- 
ground regenerators, in regard to water and to the time 
occupied in changing the bricks or chequer work ; and in 
these and other respects he claimed important advantages 


for his plan of encasing the regenerators in wrought- | carbon for electric light purposes. 


iron vessels above ground. 


Fig. 4 shows an ordinary Siemens furnace with the| furnaces at chemical works, black-ash an 
regenerators above ground. This was built in America, | soda furnaces; for eva; 


The difficulty is not so much that of minimising loss of 


Also for firing steam 
and other 
sulphate of 
rating waste lyes and black 
liquor in paper mills; for roasting and calcining ores ; 


boilers of all kinds; for heating revolvin 


heat by radiation as of keeping the brickwork gas and air and for many other industrial purposes too numerous to 


tight. It is illustrated as an interesting attempt to solve | 
the difficulty, necessarily arising upon some sites, of pro- | 


viding regenerators above ground. 

Figs. 5 and 6 show what is probably the smallest regene- 
rative heating furnace one Its hearth contains only 
12 square feet of area. 


recapitulate. 

Figs. 25 and 26, page 509, show a plate-heating furnace 
in use in locomotive and other boiler shops. 

Figs. 27, 28, and 29, page 509, are a sand-drying or cal- 
cining furnace for an open-hearth steel plant. 

Figs. 30, 31, and 32, show gas applied to foundry core 


Figs. 7 and 8 show a etetes Seen for shipyard | and mould stoves. 


and boiler shop work. The flues beneath it form its re- 


versing regenerators. 
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_Figs. 9 and 10 show a reheating furnace for ingots or 
piles, &c., in connection with a plate mill. 

Figs. 11 and 12, page 509, show a 10-ton basic open- 
hearth furnace. 

Figs. 13 and 14 are a furnace for heating tyres with air 
regeneration wy 

Figs. 23 and 24, page 509, are an intermittent glass tank 
furnace erected for a small glass works in South America, 
and are shown as being probably the smallest glass tank 
furnace ever built. 

‘ig. 50* shows an open-hearth steel-melting furnace, as 
designed and erected by Mr. Smith Casson at Earl 
Dudley’s works at Round Oak. The diagrams are pre- 
pared from the drawings of a 20-ton basic furnace which 
is about to be erected: the one already at work there is 
of 6 tons capacity, and the arrangement of the two is 
almost identical. This shows yet another type of furnace 
designed to obviate the necessity of going below the 
ground line for the regenerative pe ne Bg &c. ; and the 
inventor states that no difficulty is experienced in draw- 
ing the gas and heated air from these overhead regene- 
rators down to the furnace, and that the results obtained 
show the loss by radiation to be very small, and that there 
is no trouble with leaky joints in the brickwork of the 
regenerator walls. The furnace is heated by gas from 
two Casson gas psig and is turning out twelve 
casts of mild steel per week. Blast—that is to say, air 
under slight pressure—has been introduced into the box 
of the buttertly air-valve; but with better chimney 
draught it is expected to be able to dispense with this. 

Continuous Regeneration Furnaces are used for mufiles, 

low-temperature annealers, furnaces for close and open- 
annealing of sheet iron and tin plates, of brass and copper 
tubes, cartridge cases, and wire. 
_ Figs. 15 and 16, page 509, are a furnace for close-anneal- 
ing sheets or tin plates with continuous regeneration. 
In one portion of it the top of the truck or bogie carrying 
the pots or boxes of plates forms itself the bottom of the 
furnace; in the other portion the boxes are run in and 
out on spherical cast-iron balls. 

Figs. 17, 18, and 19, page 508, and 20, 21, and 22, 
page 509, are annealing ovens for cartridge cases, thin 
metal, brass and copper wire, brass shells, &c. Both 
have a certain degree of continuous regeneration. Some 
very successful furnaces on this principle have been 
designed by Mr. Brook, of Huddersteld, for heating iron 
and - steel rails for re-rolling into smaller sections of 

rs, &c. 

Non-Regenerative Furnaces are used for such low tem- 
a sag as are employed for evaporating brine, for 

iling and distilling oil and tar, brewing pale ale, 
drying slurry in cement works, drying foundry cores and 
moulds, revivifying charcoal in sugar works, and burning 





* This figure will be published with the concluding 








portion of the paper. 















Figs. 33 and 34 are a gas-fired oil boiler or still. 
Figs. 35 and 36, below, are a gas-fired brewer’s copper. 
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ag 387 and 38 are a gas-fired slurry floor in a cement 
works. 

Figs. 39, 40, 41, and 42 show Babcock and Wilcox and 
Lancashire boilers fired by gas. 


(To be continued.) 





Tue Brack Sra.—The Danube Navigation Company 
recently applied to the Austrian Government for a sub- 
vention of 5830/. per annum for a service in the Black 
Sea. The Austrian authorities do not appear disposed, 
however, to entertain the application, and the company 
is now endeavouring to arrive at an understanding upon 
the subject with some Russian capitalists. 





Snow Fortirications. — Recent trials made in the 
Russian army to test the adaptability of snow breast- 
works against an enemy’s fire have resulted in the follow- 
ing conclusions, reported in the Oficial Military Gazette. 
Snow thrown up 6 ft. thick is a perfect protection against 
bullets fired at 300 _— If packed up solidly with 
spade, and trampled down somewhat firmly, a thickness 
of 5 ft. is enough. If the face of this snow barrier be- 
comes frozen hard 4 ft. will suffice, while an outer crust 
of ice formed by pouring water over it will render the 
snow intrenchment impenetrable beyond 34 ft. 





cee ges —_. PASSENGERS AND GUARD. pa! 
system of signalling between engers ards, an 
drivers has been brought out - a eee, 34, 
Fernlea-road, Balham. A small signalling pipe is run 
through the train with couplings between each carriage. 
In each compartment there is a connection, closed by a 
cock, between the pipe and the brake pipe (air or vacuum). 
As soon as one of these taps is opened by a passenger, air 
rushes through it and through the whistles at the ends of 
the signalling pipe, while a small semaphore, connected 
to the tap, shows at the side of the compartment. The 
movement of air in or out of the train pipe will put on 
the brake slowly unless the guard or driver close their 
whistles and keep them shut. 





Exectric THERMostat.—Messrs. H. Binko, of 34, 
Leadenhall-street, London, are introducing a new electric 
thermostat for use in the bunkers and _ refrigerating 
rooms of ships and in other places. The special feature 
is that the thermometer has a steel bulb inclosed in a 
frame provided with a set screw. By means of this screw 
the form of the bulb can be altered so as to adjust the 
instrument in order to bring the head of the mercurial 
column to the platinum contact wire exactly at the desired 
temperature. By this arrangement any change that may 
take place in the thermometer can be compensated for. 
One wire of the electric circuit is connected to the bulb 
and the other to the platinium contact, and a bell is intro- 
duced into the circuit to call attention when the tempera- 
ture rises too high. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 18883—1888. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a complete 

cisfication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


7141. J. Marshall and R. Wigram, Leeds. Slide 
Valves. (8d. 4 Figs.) March 7, 1890.—This invention relates 
to expansion valves, working in connection with main valves, and 
used in controlling the inletand outlet of steam from the cylinders 
of an engine. To relieve the main and expansion valves from 
friction caused by the pressure of steam upon the valves, the main 
valve b is formed of a box section. The expansion valve d is also 
of a box section. The steam ports d2, d? of this valve are formed 
in one face only of the box. The balance or relief of this valve is 











obtained by admitting the steam used in working the engine 
through the valve between its two larger faces, either through the 
ends or sides of the box. The steam chest cover g has its inner 
face grooved, and into this groove is received a packing i capable 
of adjustment. The inner face of this packing bears upon the 
back of the expansion valve. The space inclosed between the 
slide valve, the steam chest cover, and the packing, is connected 
ag so) condenser or is opened to atmosphere. (Accepted March 
: 4 


7502. C. G Munzenmaier, Kennenburg, and H. 
Spraudel, Esslingen,Germany. Tube Cleaners. [6d. 
5 Figs.) May 14, 1890.—The cleaner is formed by two series of 
segments of circles arranged elastically around a rod and adapted 
to press against the insides of the tubes. On a rod a are mounted 
guide flanges 6, b for the segments /, f ; the rod @ has a rectangular 
section between the guide flanges and is provided at each end with 
heads cand cl, The head ¢ is forged on the rod and so formed that the 








handle may be screwed into it, whilst head c! is screwed on to the rod 
a. The surfaces of the two heads, which face each other, are turned 
out hollow so as to leave a rim round the edge. The segments/, fare 
connected together by ribs ¢, e and are guided in the flanges 4, b 
The connecting ribs e, ¢ are tapered at their ends and adapted to 
pass under the rims of the heads. Each segment is pressed out- 
wards against thisrim by flat springs d, d, which rest on the rod a 
and have slits in their ends into which the ribs e, e pass. (Accepted 
February 25, 1891). 


7929. C. J. Galloway and J. H. Beckwith, Man- 
chester. Water-Tube Boilers. (8d. 2 Figs.) May 22, 
1890.—From the fire A the flames are caused by baffle plates B to 
take a zigzag course between the tubes to the flue leading to the 
chimney, At the top of the front water casing C, where it com- 
municates with the steam and water chamber D, are formed, 
between inclined diverging plates E, a number of expanding 
passages dividing the currents of mixed steam and water that 
ascend from C, gradually retarding the divided streams and 
allowing the steam to separate quietly therefrom. At the top cf 
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the passage, by which the clear water casing F communicates with 
the chamber D is provided a part G raised above the bottom of D, 
so that the impurities become deposited in the quiescent water 
below without descending by G to F ; these impurities are cleared 
by opening a blow-off cock at H. The stays K of the water 
chambers C and F are tubular and so placed that there is one 
between every three of the tubes T. To clear soot off the tubes T 
a nozzle L is introduced through any of the stays K and is con- 
nected to a steam pipe, so that a jet of steamcan be directed 
along the surface of the tubes. (Accepted March 18, 1891). 


13,611. J.H. Eickerschoff, Cincinnati, Ohio, U.S.A. 
Motive Power Engines, (8d. 5 Figs.) . August 29, 1890.— 
This invention relates to compound engines of the multi-cylinder 
single-acting type, in which each cylinder has at about mid-length 
of the high-pressure portion A ports a, b, the former extend- 
ing into the induction passage s, whence live steam is received, 


port d of the — cylinder. Thus the passage cl connects 
the port 5! of cylinder Al with port d2 of cylinder A?; 

ec? connects port 62 of cylinder A? with port d3 of cylinder A3; 
and passage c3 connects port 0% of cylinder A® with port dl of 
cylinder Al. In the relative crank movements of the pistons, a 
passage ¢ of one piston, say C! in series, begins to register on the 
downstroke with the ports a!, b', admitting steam to port d? of 
cylinder A? at the instant when the piston side opening f? is at 
the position relative to that port, and the piston A? is ready to 
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begin its downstroke. Steam thus admitted flows upward 
through the passage /2 into the free upper end of cylinder A2 
and drives the piston C2? downward. The port g! of cylinder A! 
is extended by a passage h! to cylinder B?, port g? of cylinder A2 
by a passage h2 to cylinder B*, and port g? of cylinder A’ bya 
passage h3 to cylinder B!. The steam is exhausted back through 
the passage hl, port g', piston passage k', and cylinder port ¢ into 
the exhaust passage t. (Accepted March 18, 1891). 


19,082. G. Durr, Dusseldorf. Water-Tube Boilers. 
(8d. 8 Figs.) November 25, 1890.—The boiler consists of two 
sets of inclined water tubes a, each set being connected to a water 
chamber b, and the whole of them operating in common with an 
arrangement of upper boilers A and steam domes C. The water 
chambers 0 are each divided into two compartments, with one of 
which the ends of the tubes a communicate, the other ends of 
tubes being closed. Within each tube @ is a tube of smaller 
diameter, one end of which opens into the tube @ near its closed 
end, whilst the other communicates with the second compart- 
ment of the water chamber b. The two water chambers Db are 
placed at the ends of the upper boilers A, B. The left-hand water- 
tube boiler communicates with the upper boilers A, B, through 
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the water chamber b, one compartment of which is connected to 
the boiler A, through the tubular stay c, the other compartment 
being connected to the boiler B through the stay hk. The right- 
hand water-tube boiler communicates with the boiler B through 
the stay d, and with the boiler A through the stay g. From the 
boilers A and B the steam generated passes through the tubes 
e, f, into the steam dome UC, which also acts as a superheater, 
and from whence the steam is served through the connection K. 
The feed water enters the builers A, B at 7, and passes through 
the tubes g, h, into one compartment of the chambers b, thence 
down the internal and up the external tubes a into the other 
compartment of the chamber, and thence through the stays d, c, 
into the boilers A, B. (Accepted March 18, 1891). 


ELECTRICAL APPARATUS. 


5016. C. P. Bary, Paris. Reversible Machines 
Suited for Alternating Electric Currents. (8d. 
8 Figs.) March 81, 1890.—The inductor has magnets presenting 
ten poles surrounding a nave M, within which the shaft A can 
freely turn. ‘This nave has a decagonal rim J, which supports the 
electro-magnets C, each of UJ shape, fixed toJ bya bolt b. The 
electro-magnets are placed side by side, one of the parallel 
branches of each touching that of the next magnet, these two 
magnets together constituting a pole. Each magnet consists of 
thick iron plates m, having between them a number of thin plates 
e, all insulated from each other. The oblique edges of these plates 
are planed off, so that the adjoining limbs come in close contact. 
The E pole iscoiled round with insulated wireE. Inthearmature the 
magnet bobbins are similarly arranged. The boss of the armature 
has a cylindrical extension P, which serves as driving pulley, and 
beyond this there is a bearing R for the shaft A, the front part 
of which revolves in the central bore of the inductor as in a 





and the latter extending into a p ¢c ting it witha 





which bear spring rubbers for transmitting the currents. The 
inductor and the armature presenting like magnets and bobbins to 
one another, these may in each of them be connected in parallel 









































or in series, or in groups according to the conditions under which 
the machine has to act. (Accepted March 4, 1891). 


5562. W. Emmott and J. H. Rider, Halifax. Dy- 
namo-Electric Machines. (8d. 6 Figs.) April 12, 1890.— 
In winding armatures according to this invention a number of 
conductors B are laid side by side upon the surface of the arma- 
ture core in a direction parallel to the spindle. They are then 
bent under an insulated piece C on the end plate of the armature 
and returned on the outside of the armature parallel and near to 
the first set. They are then bent undera similar insulated piece 
on the other end plate and returned as before. This process is 
continued until the winding is completed, the bands of conductors 





forming in plan a sinuous curve, there being as many bands as 
there are magnetic poles in the field. The various ends of the 
conductors are brought out near each other on one side of the 
armature, and are then connected, the final ends being carried to 
collecting rings F, G mounted on the driving shaft X. An arma- 
ture thus built up will, when rotated within a ring of alternate 
N and S poles, have induced in its conductors currents in alternate 
directions. K, K are the exciting coils placed upon the magnet 
poles. (Accepted March 18, 1891). 


GAS ENGINES. 


5479. F.W. Lanchester, London. Gas Motor Engines. 
(84. 10 Figs.) April 10, 1890.—The engine is started by introducing 
gas into the cylinder, allowing a portion of it to escape through an 
igniting nozzle, and after external ignition takes place, causing the 
velocity of outflow to fall short of the velocity of propagation of 
flame, so that ignition passes back and explodes the charge. 
The cylinder is fitted with an attachment, consisting of a valve 
box 2, a stop-cock 3, through which communication is made 
between the cylinder and valve box 2, a valve which normally 
remains open, but is automatically closed by pressure in the 
engine cylinder, and a nozzle 5, connected to the valve box 2 and 


6 









opening to an external flame 6. The external flame 6 can be 
adjusted by a thumb-screw and is supplied with gas by a tube 
connected to the nipple 8. A stop-cock 9 controls the flame 6. 
The cylinder is also fitted with a nozzle 10, by which gas can be 
admitted at ordinary pressure to the cylinder through the supply 
cock 11. In compression engines, after thus starting the engine 
from rest, the pressure of the explosive charges are kept approxi- 
mately that of the atmosphere, until the engine has attained suffi- 
cient speed to overcome the resistance of compression, so that 
they can be exploded at the commencement of the working stroke 
by this device. (Accepted March 18, 1891). 


6990. E. Butler, London. Engines 


erated ly 
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10 Figs.) May 6, 1890.—The explosive mixture is admitted to, and 
the products of combustion are exhausted from, the cylinder by a 





bearing. On the shaft are fixed two insulated rings al, a2, against 


horizontal rot»ry distributing valve 17, arranged within a liner 18 








512 


ENGINEERING. 





[ApriL 24, 1891. 








fixedin the cover 19. This valve is driven at one-quarter the speed 
of the crankshaft. The valve 17 is chambered and has formed in its 
periphery duplicate and diametrically arranged admission ports, 
and exhaust ports 23 and 24, these ports communicating respec- 
tively with an admission space 17) and an exhaust space 17¢ within 
the valve. Thus the valve is balanced both in a radial and in an 
endwise direction. The ports 23 and 24 are brought in succession 
in communication with two passages 25, which serve both as 
admission and exhaust passages and extend through the liner 18 
and cover 19 and have a common opening 25a into the cylinder 1. 
Continuous communication is obtained between the admis- 
sion space 17b and the inspirator 26 by openings lie, a 
passage 27 extending through the liner 18 and the cover 
19 and the chamber 27a extending partly around the lower 
end of the cylinder. The exhaust ene pass from the ex- 
haust space 17¢ through peripheral openings 18f into an ex- 
haust pipe 28. The cycle of operation during four successive 
strokes is as follows: The piston, when making its first outstroke, 
draws in an explosive mixture from the inspirator 26, the mixture 
passing through the two ports 23, and the two passages 25; and 
on its return the piston compreses the mixture, the valve then 
closing communication with the passages 25, When the piston 
commences to make its next outstroke, the compressed charge is 
fired by an electric spark, the valve still closing the passages 25, 
and the piston then makes its working stroke. During the next 
instroke, the valve will place the cylinder in communication with 
the exhaust pipe by the two ports 24, and the exhaust products 
will be driven out of the cylinder by the instroke of the piston. 
(Accepted March 18, 1891). 


RAILWAY APPLIANCES. 


6491. Sir E. J. Reed, London. Submerged Tube 
Railways. [lld. 14 Figs.) April 28, 1890.—The tubes a, a 
for each line of railway are connected together by webs d, which 
are placed along the length of the tube, and form a rigid attach- 
ment between the two tubes a, a. The tubes are connected to the 
anchoring structures c, c built of plates and angle irons imbedded 
in concrete, and are made sufficiently buoyant to allow them to 























float and to be towed to their positions at a draught of water suit- 
able to allow of the attachment of the tubes to them, and then 
ballasted to make them sink to the bottom and carry the adjacent 
lengths of tubes with them. The ends of the tubes a, @ are 
enlarged to admit of the connections being made water-tight. 
These connections may take the form of very strong hinge-like 
joints, these hinges being situated alternately at the upper and 
under sides of the tubes. (Accepted March 4, 1891.) 


12,863. W.E. Heys, Manchester. (J. McDonald, Tokio, 
Japan.) Apparatus for Drying Sané and Distribut- 
itfrom Locomotives. (8d. 6 Figs.] August 16, 1890. 
—This invention relates to apparatus for drying and distributin 
sand in such a manner that it shall not cake and block the san 
outlet. A is the sand box ; B the valve controlling the sand 
outlet ; C the sand outlet pipe; D a steam chamber, which is 








Fig. 
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12863 


fixed below the bottom. E is a drip cock to permit the escape of 
the condensed water from the chamber D. F is the steam inlet 
pipe. Gis a casing within the box. The jacket G is connected 
to the steam supply pipe, and also with the steam chamber D, so 
that the steam may pass through the jacket G to the chamber D. 
Tis the steam pipe connecting jacket with the chamber D. J is 
a sand stirrer, which is moved with and by the sand valve B for 
breaking up the sand lumps. (Accepted March 18, 2891). 


MISCELLANEOUS. 


4869. J. C. Mo eather and C. J. W. Jakeman, 
London. Manual Fire Engines. [6d. 3 Figs.) March 
28, 1890.—a is the pump chamber, 0}, b the chamber covers for 
obtaining access to the valves, and c the flange for attachment 
of pump barrel ; d is the suction valve and ¢ the delivery valve ; 
Jf and g are hangers for suspending the valves by the gudgeons 
h The valves d and ¢ are connected to the hangers f, g by the 





cylindrical parts ¢, ¢, 80 that the valves may be rotated in place 
by squares or slots on the cylindrical parts ¢ to grindthe valves 
on their respective faces; by removing the covers } the valves 
may be lifted out of their chambers for examination or repair. 


and towards the centres of the barrels to reduce the air space 
and strengthen the bottom of the chamber. (Accepted March 4, 


1891). 
5434. H. Williams, Stock; Cheshire. Manu- 
facture of Water and other ases. [lid. 6 Figs.) 


April 10, 1890.—This invention relates to production of illumi- 
nating gas of a stable character, by the decomposition of water, 
air, and carbonaceous matier, Gas producers are worked in pairs, 
each producer being provided with a retort for distilling coal, such 
retort discharging its coke into the producer. The gases from one 
producer pass into a fixing retort chamber, and thence through 
the other producer from which they pass through the distilling 
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retort toa condenser. From the condenser the gases pass to a 
purifier, when purified gas is required. From the purifier the 
gases pass through a heater, and from thence into a carburetter. 
From the carburetter the gases are led into and through the heated 
fixing retorts, which are charged with fragments of iron. The gas 
is then ready for use or to be stored. A, Al are the two gas pro- 
ducers, B is one of the distilling retorts, C is the fixing retort 
chamber, D is the condenser, E is a scrubber or purifier, and F is 
the carburetter. (Accepted March 18, 1891). 


6530. S. Fox, Leeds, and T. Williamson, New- 


castle-on- e. Reversing Vaives for the Flues of 
Gas, &c., rnaces. [6d. 4 Figs.) April 29, 1890.—This 


invention has reference to a construction of reversing valve, in 
which the valve tongue a and the parts of the valve casing c, cl, 
c2, which are exposed to the action of hot gases and products of 
combustion passing therethrough to a chimney, are made hollow, 
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so that water can be caused to circulate through them for the 
purpose of keeping them cool and preventing their rapid de- 
struction. Water enters the valve tongue through the trunnions 
al which are connected to the pipes a2 by stuffing-boxes a%. ¢ 
and el are inlet and outlet pi to the casing, which is made of 
pete pane box-like form in cross-section in se te pieces, 
jointed together firmly and connected by bolts d and nuts d'. 
(Accepted March 4, 1891). 


6399. J. von Langer and L. Cooper, Leeds. Rever- 
beratory Furnaces, [ild. 11 Figs.) April 26, 1890.—This 
invention relates to two hearth furnaces; the relative position of 
the two hearths can be reversed by turning the entire furnace sole, 
together with its superstructure, on a vertical axis passing 
through the centre of the furnace, so that each of the two hearths 
may be alternately placed nearest to the flue and to the inlet for 
the heating gases. A, A area pair of gas generators. B,, By are 
the two hearths of the furnace. C is the main flue for the hot 
gases of combustion from the furnace. A flue leads a por- 
tion of these gases to the recuperator. C? is the flue leading 
another portion of these gases to the boiler. H is a cylinder 
containing a piston for lifting the movable body of the fur- 





The bottom of the valve chamber is curved upwards on all sides 





nace by hydraulic pressure. The two hearths B), By are sepa- 





rated from each other by a water-cooled partition b, and supported 
by iron girders M, which in their turn are fixed to the Tat form 
of a hydraulic lift H. The mouth J; for the admission of the heat- 
ing gases to the furnace and the opening Jy for the discharge of 
waste gases are exactly alike. The movable furnace is limited by 
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inclined faces K, Kg, which form part of an inverted cone having 
its apex in the axis of rotation of the furnace. 0) and be are the 
water-cooled end walls of the hearths, and bo, bz the usual working 
doors. (Accepted March 4, 1891). 


15,342, O. B. Peck, Chicago, U.S.A. Treatment of 
Slag. (6d. 6 Figs.) September 27, 1890.—The object of this 
invention is to provide means for granulating moiten slag and 
pumping the granulated slag away. Theapparatus consists essen- 
tially of a centrifugal machine having a revolving vessel V adapted 
to receive the molten slag and to discharge it in small particles ; a 
pipe D for introducing water and spraying it on the molten slag 
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as it is discharged in particles from the receiving vessel, a sur- 
rounding curb E forming a chamber for arresting the water and 
granulated slag ; a force Byer 4 C for pumping away the granu- 
lated slag and water, and suitable pipes or passages F and G for 
connecting the pump with the machine and for ng Tota the 
— slag and water respectively. (Accepted March 18, 


17,738. A. J. Boult, London. (EF. Saltzkorn and L. 
Nicolai, Dresden.) Fastening the Corners of Card- 
board, &c., Boxes. [8d. 3 Figs.] November 4, 1890.—This 
invention relates to a machine for connecting the walls of card 
boxes with corner pieces of any desired material, by driving rivets 
having three or more points or teeth, both through the wall of 
the box and the corner piece, the points which protrude on the 
opposite side being then bent down in different directions. The 
machine comprises a cutting-out stamp or die f, which, in its 




















17738 
wot stroke, cuts a star-shaped blank out of a metal sheet 
which is automatically fed to it such blank being then forced up 
by the finishing die %, through the channel k, to the conveying 


device L, for the purpose of being there converted into a rivet ; 
a descending die s drives the rivet then lying underneath it in 
the conveying device L through the channel k' into the corner 
and wall of the box placed upon the guide rail t, whereupon a 
counter die z bends and flattens down the points protruding 
from the material on the other side. (Accepted March 18, 1891). 





STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
street, Strand. 











May 1, 1891. ] 


ENGINEERING. 


513 








THE COMPRESSED AIR SYSTEM OF, 


PARIS. 
(Continued from page 420.) 
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were made for adapting this engine to use air 
instead of steam. The air, prior to admission, was 
heated to 170 deg. Cent.; when heated to 160 deg. 
Cent. the engine consumed 459 cubic feet per 
horse-power and per hour, showing an efficiency of 
80 per cent. including all losses from leakage, 
decrease in pressure, &c., in the mains between 
the central station and the point of consumption. 
The quantity of coke employed for heating the air 
was .09 kilo. per horse-power and per hour. Pro- 
fessor Riedler, whilst strongly emphasising the fact 
that the motors employed in Paris are either old 
steam engines or badly designed air engines, draws 
special attention to the results obtained, the 
uniformity of which he claims as leaving nothing 
to be desired. The smallest motors of under 
1 horse-power are usually worked by air heated to 
about 50 deg. Cent., and show an efficiency of 








} 


|made to give a duty of 80 per cent. 


for the use of air. 
Professor Riedler considers that 


transmission of any kind involves several conver- 


nearly 50 per cent., while the larger motors, such | reasonable to assume that, with a properly designed 
as the Farcot engine referred to oe can be/| motor, 100 per cent. of efficiency can be obtained 

e main- 
'tains that far better results could be obtained by amount of fuel in heating the air. 

We have already referred to some interesting improved heating arrangements and the employ- 
trials that were made by the Compressed Air Com-| ment of engines specially and properly designed 
pany in Paris with a single cylinder 80 horse-power 
Farcot engine, which had been in regular use for 
more than six years; beyond the application of a 
heating chamber for warming the air before ad- 
mission to the cylinder, no changes or additions 


|in regular practice by the expenditure of a small 
In the trials of 
the ‘‘ Journaux” engines, that have been already 
referred to (see page 327 ante), 54 per cent. efti- 
|ciency is recorded, with a consumption of 695.7 


results so cubic feet, although this engine, when worked by 
favourable cannot be given by any other means of 
transmission, and for the following reasons. Power 


| steam for which it was designed, showed a loss of 25 
percent. The losses in the primary engine, in the 
compressors and in the mains, have to be included 














































































































sions, each of which is attended with a certain per- 
centage of loss ; these various stages are, apart 
from the generation of steam: a primary motor ; 
mechanical appliances for the conversion of the 
energy of this motor into another form convenient 
for transmission ; its transmission through mains, 
conductors, or by other means, and the receiving 
engine which is worked by the remnant of energy 
distributed from the central station. Allowing 
the smallest percentage of loss in each of these 
stages, a percentage which would certainly never 
be attained in practice, it will be found that the 
work done by the second or receiving motor can- 
not be more than 65 per cent. of that developed 
at the central station. But by using compressed 
air which has been heated before ission, an 
efficiency of 80 per cent. has been obtained under 
circumstances not at all favourable, and it is not un- 
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in the difference between 54 per cent. measured, 
and the 75 per cent. of possible efticiency due to 
the Journaux engine, and it is certain that no other 
system of transmission, with similar imperfect ma- 
chinery, would give any result approaching this. 
This advantage is gained by the preliminary heating 
of the air, which involves a consumption of fuel, 
even for small engines, not exceeeding .10 kilo. per 
horse-power and per hour. Apart from the question 
of economy, it is certainly not open to discussion 
that compressed air is far more useful than any 
other transmitted power, because it can be used 
for various purposes, independent of, or together 
with, the production of compressed energy. Neither 
steam nor electricity can supply, as a bye prodvet, 
a means of ventilation or cooling ; nor can either be 
used direct in those numerous applications, where 





cold is necessary either for refrigeration, or for the 
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storage of perishable articles. The numerous and 
ingenious applications of compressed air which find 
in Paris a current use to-day, such as for raising 
liquids by direct pressure, are beyond the capability 
of either electricity, steam, or water. In those places 
where there is a demand for power as well as for a 
low temperature, and the degree of which can be 
accurately controlled, compressed air supplies a 
direct and convenient means. Engines working 
with cool air, that is to say not exceeding 60 deg., 
are, of course, extravagant in consumption, but 
this condition of work would exist om in such 
cases, and at such times, when the supply of cold 
air is more important than the power produced, or 
when it pays to have both power and cold air at 
the same time. On the other hand, when desired, 
the conditions can be reversed, and the motors can 
be driven with the highest degree of efficiency 
attainable, by heating the air at such times when 
the supply of cold is not required. No one who 
has visited a crowded workroom where a large 
number of sewing machines are driven by electricity, 
and has then compared it with a similar room in 
which compressed air is used as the motive power, 
can doubt for a moment which is the most desirable 
method of transmission. Even supposing that the 
former costs less than the latter method, the total 
absence of danger, and the perfect ventilation 
insured by the constant discharge of the exhaust 
air from the motors into the room, are advantages 
of no inconsiderable value. It appears a somewhat 
daring experiment on the part of the Compressed 
Air Company of Paris to employ this means of trans- 
mission for lighting electrically, at least a portion 
of that section of the city allotted to them by the 
municipality. Yet this in a great measure will be 
the duty of the 8000 horse-power installation that 
will shortly be available at the central station of the 
Quai de la Gare. To transmit the compressed air 
from the central station to a number of minor 
centres ; tu drive engines at these centres which 
work the dynamos that are to charge the batteries 
of accumulators; to transmit the current thus 
generated over short lengths of conductors within 
a small district, of which the minor station is the 
centre; this, briefly stated, is the problem to 
which Mr. Popp and his engineers have addressed 
themselves, That they are confident of success is 
evident from the preparations they are making 
on so large a scale, and it appears at least reason- 
able to suppose that they will obtain as favourable 
results than some of the electric supply companies, 
who are boldly laying down many miles of con- 
ductors for transmission from central electric 
stations. 

Returning to Professor Riedler’s investigations, 
his remarks upon the effect of heating the air prior 
to its admission to the motor are worth considering 
at greater length. He points out that by increas- 
ing the temperature of the compressed air, the effec- 
tive pressure becomes greater, when the volume 
remains constant ; or, of course, if the pressure 
remains unaltered the volume increases. Thus air 
heated to a temperature of 300 deg. C., and with 
an unaltered pressure, becomes expanded to twice 
the volume due to the temperature of 15deg. C. 
Thus the efticiency of the compressed air can be 
nearly doubled by heating it to 300 deg., assuming 
15 deg. to be the average normal temperature of the 
air after it has been cooled in the reservoirs. The 
diagrams (Figs. 11 to 14) illustrate this ; the work 
done by the compressors in compressing the air is 
shown by the curves c and c!; the work done in 
the motor, after the air has been heated, is shown 
by the curve m m'. In this and other diagrams the 
work done by the compressor is shown more than 
is actually necessary, so that the result is less 
favourable than it need be for the compressed air. 
The allowance, however, is on the safe side. The 
loss in volume, due to the fall of temperature in the 
mains, is indicated by the lines a! and a! l', and an 
additional loss of pressure in the mains « «' is also 
allowed for. The total loss of energy is represented 
by the shaded portion of the diagram al and aU ; 
this reduction is followed by an increase in volume 
aU, This last value is that of the air before it 
enters the heating apparatus, by the action of which 
the volume is increased to m, the pressure remain- 
ing constant ; the curve m m' shows the work done 
in the motor including that due to the further ex- 
pansion of the air. This demonstration shows that 


the various losses due to the work of compression, 
the resistance in the mains, &c., can be more than 
covered by the subsequent heating before admis- 
sion to the motor. 


Diagram 11 shows that with a 


loss of pressure in the mains of .6 atmosphere and 
a preliminary heating to 200 deg. the total losses 
would only amount to 2.8 per cent. for a radius of 
12 kilometres ; that is to say that only 2.8 per 
cent. of the work expended at the central station 
need be lost by transmission and subsequent use 
in the secondary motor. In diagram 12 is taken 
the case of a loss in pressure in the mains of 1.3 
atmospheres, corresponding to a radius of 26 kilo- 
metres of réseau and a preliminary heating of 
200 deg. In this case the total losses amount to 
8.7 per cent. of the power expended at the central 
station. Diagram 13 illustrates the case of a loss 
of 2 atmospheres corresponding to 40 kilometres of 
main; under these conditions the reduction in the 
initial efficiency is 13.2 per cent. With a radius of 
distribution equal to 60 kilometres the reduction 
of pressure in the mains would be 3 atmospheres, 
and the loss of the original power would be 23.8 
per cent. ; this is indicated by diagram 14. Dia- 
gram 17 refers to the work absorbed by the com- 
pressor, the curve c c! representing this; the loss 
by cooling is cl, and the loss in the mains is 2 a’, 
LU corresponding to one atmosphere or 20 kilo- 
metres of main. 

If the compressed air is used in the motor with- 
out heating, the loss in efficiency is 43 per cent. 
of the useful work and is represented in the diagram 
by the area a’, l', m*. If the air is heated to 200 
deg. the loss is reduced to 8.2 per cent. If, when 
using the air at this temperature, water is injected 
into the cylinder of the motor, an increase of 18 
per cent. on the work expended at the central 
station is the result. Carrying this still further, 
it is claimed that by raising the air to a higher 
temperature, and working with increased pressures, 
the actual gains may be much larger. Thus (see 
diagrams 15 and 16), with an air temperature of 
250 deg., and 8 atmospheres pressure, the gain in 
efticiency is 34 per cent. ; with 6 atmospheres pres- 
sure, the gain in efficiency is 39 per cent. ; with 
4 atmospheres pressure, the gain in efficiency is 
44 per cent. 

Reference has been already made to the method 
proposed by Professor Riedler, and experimented 
on by him of using the air in two stages, that is to 
say of passing it through a motor after heating, 
then heating the exhaust and using it in a second 
motor (Table XI.). Assuming an efficiency of 85 
per cent. in the motor, the consumption of air per 
horse-power and per hour may be taken at from 
282 to 317 cubic feet, the production of the com- 
pressed air at the central station being, under 
favourable conditions, 370.8 cubic feet of air per 
horse-power and per hour. 

Professor Riedler says very justly, that what 
he claims as practicable in the economical use of 
compressed air may be received with much oppo- 
sition, and that a very widespread prejudice exists 
against this method of transmission. This pre- 
judice is to a great extent due to the crude and 
unscientific manner in which the system has been 
carried out. Comparing what has already been 
done in Paris, and what he claims can be easily 
achieved, with some examples of practice in the 
use of compressed air elsewhere, he shows, in Fig. 
18, a tof, diagrams of efficiency in actual com- 
pressed air installations. The losses in these vary ; 
the case shown in a gives a loss of 300 per 
cent.; that at b a loss of 160 per cent. ; at 
c a loss of 210 per cent. ; and d a loss of 270 
per cent. The efticiency hitherto obtained with 
the Paris installation, falls far short of what 
may now be reasonably expected, not to speak of 
the theoretical results claimed as practicable by 
Professor Riedler, and it is interesting to compare 
some of the actual performances of the Paris air 
motors with those to which we have just referred. 
In diagram 19, a tod are taken from engines in 
actual work, and the results given in Table VII. 
are based on these diagrams. No. ais a diagram 
taken from a 2 horse-power, and No. b from a6 
horse-power air engine ; they show that the final 
pressures are too high, and that increased economy 
can be obtained by working with a greater degree 
of expansion. Were this improvement adopted 
the air consumption in each case would, of course, 
be considerably lower, and the efficiency improved 
in proportion, but at all events they show a striking 
contrast to the diagrams taken from other instal- 
lations, and illustrated by Fig. 18. Fig. c isa 
diagram from the 80 horse-power Farcot engine, 
reference to which has already been made, and the 
results recorded in Table x No. d is a diagram 








of air engines of a later type now in use in Paris, 


and which show considerably better results, owing 
to a more economical distribution of the air. 

We have devoted considerable space to a simpl. 
exposition of Professor Riedler’s views on the 
transmission of power by compressed air, because 
they are the views of a man eminent in the 
scientific world, and form therefore a valuable 
contribution to the literature of an important 
subject. The distribution of power from central 
stations is becoming more than ever a necessity, 
especially in town, and at the present time many 
millions sterling are being invested in this industry, 
chiefly for electric lighting it is true, but none the 
less the distribution of energy applied to a special 
purpose. Owing to the undoubted success achieved 
in Paris the system has ceased to be an experiment, 
and may even be regarded as an important success. 
It is difficult to see that conditions are more 
favourable in Paris than in any other city, and it 
may safely be concluded that what has succeeded 
there should not meet with failure elsewhere, pro- 
vided that the proper means be taken to assure 
success. Able engineers beside Professor Riedler 
are now engaged upon this problem, and we may 
shortly look for increased developments which 
shall place the economy of this means of trans- 
mission beyond question. It is somewhat early 
to make the suggestion, but it is to be hoped that 
compressed air will play a large part in the motive 

ower required at the Chicago Exhibition of 1893. 
he machinery halls of any large exhibition 
become intolerably hot during the summer owing 
to the presence of steam, exhaust, and hot water 
mains below the flooring, leakage and radiations 
from the motors, &c. Were compressed air em- 
ployed for such purposes all this would be changed, 
and not only would the sources of artificial heating 
be absent, but an unlimited supply of cool air 
would be available for purposes of that description. 
The cost of supplying such motive power should 
not in any case be much in excess of that for steam 
transmission, while if the anticipation of Professor 
Riedler and other well-known engineers’ be 
realised, the cost would probably be even smaller. 
As an easy means of obtaining a low temperature 
by direct expansion, compressed air would be of 
especial value in a large exhibition, and especially 
so in that of 1893, where the storage and preserva- 
tion of meat and other perishable articles will play 
an important part. We commend this idea to the 
attention of the engineers of the Columbian 
World’s Fair as one which would possess distinctive 
novelty and which must command the interest of 
every one concerned in the transmission of power 

from central stations. 
(To be continued.) 





THE JENA OPTICAL GLASSES. 
(Concluded from page 501.) 
THE melting of an optical silicate glass is carried 
out as follows. The melting pot, well dried, is 
slowly heated for four or five days up to red glow, 
brought into the furnace, and there raised to 
smelting temperature, which will require about six 
hours. Some cullet pieces of broken glass from 
former smeltings are placed in the pot, and when 
fused distributed over the inner walls of the pot 
by means of an iron ladle. The first part of the 
charge is now introduced and melted ; another part 
of the charge follows, andsoon. Before adding the 
last charge, a potatoor acarrot is thrown intothe pot, 
and this by generating a profusion of steam bubbles 
gives rise to a very active stirring. Then follows 
for six or eight hours the refining melting at 
the highest heat. It is most important that the 
proper temperature, which can be learned by long 
experience only, should be maintained during this 
refining ; if the temperature rises too high, the 
clay of the pot may be attacked and the flux con- 
taminated ; if not high enough, the gas bubbles 
will not be entirely expelled. The heat is now 
lowered and a red-hot clay cylinder is placed hori- 
zontally in the mass ; bubbles will rise from the pores 
of this cylinder and commence the proper stirring. 
After about an hour a square handle connected 
with a water cooler is fitted into this cylindrical 
stirrer and the mass mixed and agitated in all 
directions. Test samples are drawn and blown 
until the mass is free from bubbles. Then follows 
the finishing stirring, which may require three 
or five hours, and which becomes the more and 
more difficult as the mass begins to harden. The 
pot is now taken out of the furnace, placed upon a 





firebrick, and there allowed to cool for half an hour 
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or so, after which the pot with its charge of perhaps 
20 cwt. passes into the tempering furnace, where 
it remains for three days. Asa rule, the cold mass 
cracks into many pieces, which are carefully 
examined. The selected good pieces are once more 
melted in a furnace consisting of a long narrow 
chamber, the firebrick crucible sha for making 
square or round plates passing slowly from the 
cooler to the hotter end of this chamber. The 
last stage is the annealing, which in this instance 
requires from ten to twelve days. Asa rule, the 
manufacturer is satisfied if one-fifth of the charge is 
turned out in the shape of proper plates. 

The great speciality of the new Jena Glass 
Works are achromatic lens combinations of undis- 
puted excellency, the so-called apochromatics. For 
these apochromatics the manufacturers claim the 
following particular advantages: The secondary 
spectrum is, if not altogether eliminated, at least 
reduced to a minimum ‘tertiary spectrum, that is to 
say, the images produced by the chemical rays from 
the blue to the ultra-violet coincide with those of 
the rays distinguished by optical intensity, the 
green, yellow, and red, even when orthochromatic 
dry plates are employed. In older combinations 
not inconsiderable differences between the chemical 
and visual foci had to be put up with; thus the 
Vienna refractor of 675 millimetres (264 in.) aper- 
ture is said to exhibit a difference of 10 millimetres. 
The spherical aberration has likewise been cor- 
rected uniformly for the different colours—a very 
material point for photo-microscopy. There re- 
mains, however, a difference in the magnification 
for the various colours, to counteract which special 
eye-pieces have been designed. These compensating 
eye-pieces would alone produce similar differences 
in the magnification, but of the opposite sense. 

The chief elements or compounds to whose influ- 
ences these advances in achromatism are ascribed 
have already been mentioned. Boracic acid causes 
a contraction of the blue end of the spectrum and a 
separation of the rays of the red end; whilst its 
mean dispersion differs little from that of silicic 
acid ; the boracic acid therefore forms the basis of 
flint glasses. Phosphoric acid, on the other hand, 
has a short red and long blue, a higher index of 
refraction, but again approximately the mean dis- 
persive power of silicic acid ; phosphoric acid hence 
yields crown glasses. The effect ascribed by Pro- 
fessors Stokes and Hopkinson to titanic acid was, 
in the opinion of Dr. Czapski,* the assistant of 
Professor Abbe, due to phosphoric acid ; for this 
reason the silico-titanate did not justify the expecta- 
tions that had been placed upon it. Some of the phos- 
phate glasses are not only soft, but also brittle; they 
require care in manipulation. Potassium acts 
similarly to phosphoric acid, but it has already been 
said that it is inadmissible in larger proportions on 
account of the hygroscopic nature of its compound. 
Some of the new Jena glasses are marked in the 
catalogue as needing protection. This note does 
not signify that the glasses are too hygroscopic for 
ordinary work, but only that they must not be ex- 
posed to the continued action of water. Fluorite 
has all the desirable effects of potassium and of 
phosphoric acid in intensified proportions ; and the 
further study of its properties has made Professor 
Abbet a strong advocate of the use of fluorspar for 
optical purposes. It is rather striking that besides 
quartz and Iceland spar, hardly any natural 
minerals have found application in optical instru- 
ments. Brewster and Pritchard endeavoured about 
1840 to utilise the high refractive power of dia- 
monds and of other gems ; but those experiments 
ended when the simple microscope was discarded. 
Fluorite with its low index 1.4338 would be unfit 
for direct magnification ; but this very quality fits 
it for certain accessory purposes. 

The compensation of the spherical aberration 
necessitates a difference of the indices of the two 
lenses at contact. Supposing we have a crown glass 
of index 1.52, and the circumstances of the case 
demand a difference of 0.20; then a strong flint of 
1.72 would alone be applicable. If we possessed a 
fluorite of 1.73, a flint of 1.63 would suffice 
and would be far preferable. Fluorite is further 
characterised by an abnormally low dispersive 
power, and an inquiry into the partial disper- 
sions has convinced Professor Abbe that it is 
most favourable for eliminating the secondary 
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spectrum. The relative dispersion“ 1 of fluorite 
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* Zeitschrift fiir Instramentenkunde, 1856, page 293. 
T Ibid., January, 1890, page 1. 
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the fluorite yields hence the lowest value, and the 

An 
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of the lenses. Altogether fluorite seems to be a 
real treasure for the optician. It was to be con- 
cluded that those excellent properties should be cre- 
dited to fluorine ; fluorine itself proved, however, so 
unmanageable, that it was necessary to fall back 
upon fluorite or fluorspar. As Switzerland appeared 
to possess abundance of good colourless crystals of 
this mineral, which must be free from double re- 
fraction—a defect which unfortunately occurs pretty 
frequently owing to disturbed crystallisation—no 
fears were entertained about there being always a 
good supply of fluorspar for the apochromatics 
which Dr. Zeiss has been making since 1884. But 
all those good crystals were traced to a cave near 
Brienz, which proved to be almost exhausted. Such 
crystals have therefore become most valuable, 
and our Royal Microscopical Society is endea- 
vouring to interest Fellows and correspondents 
abroad in the search for this fluorite. Brazil, 
Chili, and Peru have been thought of in the first 
instance. 

The improved annealing process they have 
adopted has enabled Messrs. Abbe and Schott to 
use for their glasses the method which has long 
been in use at Paris of moulding the glass by pres- 
sing it while in a semi-liquid state between metallic 
cups having as nearly as possible the curvature of 
the lens desired. With the ordinary quick process 
of annealing such lenses are unfit for higher-class 
instruments. Lenses of this type may fly to pieces 
when an attempt is made to grind them. This is 
not due to the pressure which the glass undergoes 
whilst being moulded, but entirely to the internal 
strains caused by the accelerated process of chilling. 
The fine annealing is of course more expensive, 
but it yields superior glasses, simplifies the further 
operations, and prevents waste of material. We 
shall hereafter refer to the appreciation which 
English experts accord to the lenses of Messrs. 
Abbe and Schott. 

We come now to the thermometer glass. Ger- 
man thermometers, once fully able to compete with 
those made in other countries, had lagged behind 
and ceased to enjoy the favour ofscientists. There 
was hence every reason for the Jena Glass Works to 
take up this branch of glass manufacture. The 
results have been very satisfactory. The object 
aimed at in these experiments was entirely different 
from that for which they were originally under- 
taken. There was here no question of optical pro- 
perties, but to impart to the tubes as great as pos- 
sible a capability to resist the atmospheric pressure 
and to render the expansion of the tubes quite 
regular under all fair conditions of treatment. The 
zero even of good thermometers tends to rise in 
the course of time owing to the diminution of the 
volume of the bulb and also of the tube occasioned 
by the atmospheric pressure. This displacement 
of zero may amount to as muchas 2 deg. ; and very 
accurate thermometers have hence been filled two 
or three years before being graduated without 
entirely eliminating this source of error. Besides 
this slow displacement there occur variations of the 
zero, a small temporary depression after exposing 
the thermometer to high temperatures ; and it has 
further been observed by Regnault that thermo- 
meters with correct zero and bviling point differ 
between these two points. 

In 1883 Professor Weber pointed out in a com- 
munication to the Berlin Academy that glasses con- 
taining potassium only, instead of potassium and 
sodium usually employed together, suffered less 
from these thermal after effects. Messrs. Abbe 
and Schott observed that sodium glass was equally 
good in this respect. To appreciate the value of this 
observation, it must be borne in mind that it is 
comparatively easy to manufacture a soda free from 
potash but expensive and difficult to gain a potash 
free of soda. The admixture of other elements 
did not appear to offer any advantages so far as the 
permanent rise and the temporary depression are 
concerned ; nor could yarious and large propor- 
tions of lime and silica counteract the injurious 
effects caused by the presence of both potash and 
soda. According to Professor Weber, alumina is 
in so far advantageous as it promotes the liquefac- 
tion and thorough melting of the glass. This would 


smaller this the flatter can be the curves 





be a noteworthy advantage, as the drawing out of 





the tubes still remains a troublesome manipulation. 
But Messrs. Abbe and Schott dissent from this 
statement ; in fact, their experiments point to the 
contrary. Yetalumina is to be recommended for 
one reason ; it imparts to ordinary glasses the fit- 
ness of permitting the repeated heating and blowing 
out of the same part of the tube. In another 
respect, however, as regards the expansion of the 
glass between freezing and boiling points, the ad- 
mixture of certain elements appears favourable, 
such are particularly zinc oxide and boracic acid in 
larger proportions. It is to be hoped that this line 
of research will not be neglected. Something 
should be done in our age of explorations and of 
geographical discoveries for supplying the traveller 
with reliable thermometers for hypsometric deter- 
minations of heights by boiling point observations, 
as first applied by Wollaston. 

A committee appointed in 1884 by the German 
Standard Office to inquire into the new Jena ther- 
mometers reported most favourably. The secretary 
of this committee, Mr. Wiebe, recommends a glass 
mixture of 57.5 parts of silica, 14 soda, 7 zine 
oxide, 7 calcium oxide, 2.5 alumina, and 2 boracic 
acid ; and also 69 silica, 14 soda, 7 zine oxide, 
7 calcium oxide, 1 alumina, 2 boracic acid; the 
latter compound is, however, less manageable. 
Mr. Rimbach has also published a large number of 
observations of Jena glass thermometers ; and the 
recent comparative tests of Mr. Allihn* fully con- 
firm that the improvements effected are of a last- 
ing character. The thermometers as tested a few 
weeks and from one to three years after manufac- 
ture, never showed more than 0.04 deg. rise of 
zero, often only 0.001 and 0.002 deg. ; and the 
temporary depression on sudden cooling after heat- 
ing for half an hour up to boiling point amounted 
to 0.05 deg. only, and had completely disappeared 
after two or three days, whilst other thermometers 
varied by 0.4 deg. for several weeks. The Jena 
thermometers are marked by a red stripe running 
the whole length of the tube. 

Before concluding we wish first to say a few words 
in reference to the catalogue of Messrs. Schott and 
Co. It looks more like a scientific paper, and gives 
optical details which, so far as we are aware, 
have not before been offered to the interested 
public. The sixty-eight glasses, a few of which 
have recently been withdrawn, are arranged ac- 
cording to their relative dispersions, or rather 
to the reciprocal of this value, indicated in the 
catalogue by the letter v. The relative disper- 
sion is the quotient of the mean dispersion by 
an = 1, - 4s 

itp — 

of one kind of glass by means of another is virtually 
conditioned by this value, the optical character of a 
glass as regards achromatism is directly expressed 
by v. The values of v extend down from 70 to 19.7. 
Five other columns state refractive index and 
partial dispersions calculated to four decimal 
places ; further specific gravity and remarks. ‘The 
specific gravities vary between 2.2 and 6.33. For 
special purposes coloured glasses with characteristic 
absorption effects are manufactured, and in addition 
phosphate glasses with didymia, ceria, and urania. 
The factory numbers are marked with either of the 
two letters O or S. The signification of these 
letters is not explained in the catalogue, if we are 
not mistaken ; O means ordinary smelting in large 
pots, S special smelting in smaller pots. Messrs. 
Schott and Co. supply any kind of glass according 
to sample forwarded or to requirements. 

In 1887, Mr. J. Mayall paid a visit to the Jena 
Glass Works. He was greatly struck with the 
organising skill displayed everywhere, and when 
relating his experience to the Royal Microscopical 
Society, of which he has since been elected secre- 
tary, he emphasised the circumstance that the 
most delicate and responsible work was done not 
by one man as would, he thought, be the case in 
England, but by several of the 309 assistants 
brought to the fore by the special system of train- 
ing. When the first apochromatics direct from 
Dr. Zeiss’ works were compared here in England 
with those then made by an English firm of the 
highest standing, who obtained this kind of glass 
from the works of Messrs. Schott and Co., the 
opinion of experts balanced as to their merits. The 
estimation was then made by the eye; the still more 
searching test of photo-micrographs afterwards 
established the superiority of the Zeiss glasses. 
What that superiority was due to, partially at any 


Inasmuch as the achromatisation 





* Zeitschrift Analytische Chemie, 28, 435 to 438, 





SOOIAIOS O[GUNTVA oy4 JO UOTJVWIIWSe INO Jo Uso} B| Surpreser sMOIA IIOY} Ut Vd[npur Aeutr sasupeq oesofo A19A wv ApUTeIINN SUA FLY YALA pouTquIoD waeq | ous 94} Ul VUDF WOIJ SUT ‘UI-2 & poqiiosap 
8¥,, peleyo "WN Q*T Jo earzoalqo yout yyueq-ou0| iq jo eddy oy} jo sarqyoyyne souls ‘syns pey ssoudesyo Suturmexoe jo Ayrunjzoddo uv pey | uosfey “ay ‘[peAey_ “ay Aq Aqo100g [eordoososorpy 
% jo ssIezy pu¥ oqqy ‘sIsseyy Wory uoTyeUOp B|oUunL6 OY} YIM USyVZ Oq [[IM YOIYM YIVWol B py oy YOIYAM SesueT OUTOS UI esnBoEq ‘sTeIneT AlOYy | [eXoy 9Yy e1OJoq pve SBA YOIYM Jo uoKR[suLr} % 
peatwoos AJoI00g oy} vod ysvrTT = “poTTYylNy eq ‘Aougy | ‘snoyjearew ATduris etoa soatzoolqo outos Jo seotid 07 998 07 CALY P[NOM sIOyVUT YsI[sug yeyz poyxreut | ,‘op1onpy ,, uo coded s,eqqy 10ssejorg ySno1y3 ava 
-[90x9 ‘uoMtpuos owtid oy} peprtaocad ‘ssoudvoyo | oy3 4eq} poppe eA ‘uorTazzod 07 uoTywuITxoIdde -o1 UOISssnosIP 9Y} UI JosuTTTeq “Iq pu ‘ AyoI00s | se] Jo Sutuutseq oy} ye UMOUY oUT¥IeG ATUO ‘ayer 


il easientemacmmenee’ 





“1908 


[May 1, 1891. 








= 
J 














































































































































































































| poe oP 
Oo VY 


— rt 
al 





O 
Zz 
oe 
a 
3) 
Zz 
O 
Zz 
Sa) 


Sel os 


Prasanna ge hy 


rh en CL 


g 
Y 
Zz 
Y 
































ZS 
S 





Z 
- a ee 





7 








('3zg abvg 28 ‘201}0N 407) 


VOIMANV NI GZOILOVYd ANIONGA AUVNOILVIS 














May 1, 1891.] 





ENGINEERING. 


517 








STATIONARY ENGINE PRACTICE IN AMERICA. 
























































(For Notice, see Page 522.) 


Fig.101. 


























“i ¢ fA 
NN \ ° fe) ° fe) 
ZZ . 
fe) \ 
fe) S 
° ° J 
il 4 
[ 1 
5266 
Fig. 108. 







































































| 
' 
_a 























rendered by the Society towards the advancement 
of microscopical optics.” Together with the ob- 
jective were forwarded the nevessary accessories to 
demonstrate its full power and merits comprising 
a condenser of 1.6 N.A., glass slide containing 
mixed diatoms mounted by the authority in this 
field, Dr. Van Heurck, of Antwerp, flint glass slips 
and cover glasses, &c. As the increase of aperture 
unavoidably restricts the applicability of such in- 
struments, such objectives will remain rare trea- 
sures. A committee consisting of Dr. Dallinger, 
Mr. Nelson, and Mr. Mayall were appointed to 
examine into the merits of this objective. In con- 
clusion we have to acknowledge the courtesy of 
Dr. H. Schroeder, to whom we are indebted for 
much information concerning the matters dealt 
with in the present articles. 





THE ATLANTIC RECORDS. 
III.—1858-78. THz Inavcuration or Many New 
CoMPANIEs.* 

In 1857 the Inman Company entered into direct 
opposition to the Cunard Line, as in that year they 


* Twelve steamship companies have now regular sail- 
ings weekly, some of them more frequently, and probably 
between 80 and 90 steamers are engaged in passenger 
service, including the Cunard Line formed 1840, Inman 
Line 1850, Hamburg-American Line 1856, Anchor Line 
1855, North German Lloyd 1856, French Transatlantique 
Line 1862, Guion Line 1864, White Star (Oceanic) Line 
1870, Netherlands Line 1872, State Line (lately liquidated) 
1872, Red Star Line 1873, Thingvalla Line 1879. There 
are also Anchor, Fabre, and Florio Lines to Mediterra- 
nean ports; Wilson Line to London and Liverpool ; 
National Line ; Hill Line; Union Line to Hamburg ; 
Bordeaux Line to Bordeaux, and Baltic Line to Stettin. 
There are other cargo ines: 























made New York their port of destination in Ame- 
rica instead of Philadelphia. The company was 
evolved out of two small shipping concerns, at the 
head of which were two brothers named Richard- 
son. In 1850 the firms were amalgamated, Mr. 
William Inman, a partner of the Liverpool firm, 
joining the Richardsons in the directorate. The 
new combination was first named the Liverpool, 
New York, and Philadelphia Steamship Com- 

any, but it was afterwards changed to the Inman 

teamship Company, and still more recently, 
after fusion with the American Line, organised by 
Richardsons’ firm at Liverpool, the name became 
the Inman and International Company, now the 
fortunate owners of the famous ocean monarchs, 
City of Paris and City of New York. The opera- 
tions of the company from the beginning have been 
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characterised by enterprise. The first steamer 
owned by the company differed from her rivals in 
that she was built of iron and propelled by a screw; 
but perhaps the most distinctive step taken was in 
carrying emigrants in steam-packets. The stream 
of emigration to the west was great, and the mul- 
titudes of men and women who went to seek 
their fortunes, suffered great privations during the 
protracted voyages of sailing ships through the 
tempestuous ocean. Mr. Inman determined to 
alter this state of affairs. He conceived the idea of 
employing in the Atlantic iron vessels with screw 
propellers, and of dimensions large enough to 
carry sO many passengers as to bring the fares 
within the reach of the humbler classes. It is 
not necessary to speak of the success. Now the 
best of Atlantic steamers carry emigrants ; the 
City of New York and City of Paris in the season 
take over 1000 every other trip.* The Inman 
Company added in quick succession the City 
of Glasgow, the City of Manchester, the City of 
Baltimore, the City of Washington, and other 
vessels to their fleet. The Baltimore was of 2916 
tons with beam engines of 500 horse- power nominal. 
In 1857 the company was thoroughly established 
in public estimation and started to run to New 
York. In 1860 a weekly service was commenced. 
In 1856 the Anchor and Allan Line started steam 
service steamers from Glasgow. The Hamburg- 
American Line was then formed, and the North 
German Lloyd a year later. The year 1858 
has a peculiar historical interest. It was then 
the Great Eastern was completed, and the public 
were exercised with her possibilities. The vessel 
was 680 ft. long; breadth, 83 ft.; and depth, 
58 ft.; with a tonnage of 22,500; but it is not 
necessary to recall any of her features of design. 
Her first Atlantic voyage was made in June, 1860, 
in eleven days, the average speed being 12} knots. 
She subsequently was utilised in cable laying, 
and was broken up in the Mersey about a year 
ago. In 1860 the Cunard had stiff opposition, 
both in passenger and goods traffic; but so far 
as record passages were concerned, the tussle lay 
between the Cunard and the Inman. 

To meet the increasing competition the Cunard 
built the Scotia, the last of the paddle steamers 
and a remarkable vessel in her day. She was 
built and engined by Napier. Her tonnage was 
3871, her length being 379 ft., and the engines of 
the side-lever type, with cylinders of 100 in. dia- 
meter and 12 ft. stroke, 4570 indicated horse- 
power. The paddle-wheels were 40 ft. in diameter, 
and the speed 13 knots on a coal consumption 
of 159 tons per day. She carried 275 cabin pas- 
sengers, and succeeded in making the homeward 
passage in 8 days 22 hours to Liverpool, a perform- 
ance not far below the average passage now. The 
Cunard, in 1862, also got a screw steamer built ; 
the first screw of the line—the China, of 2529 
tons-—and in 1864, following it, came the Cuba of 
2668 tons. They had oscillating geared surface- 
condensing engines, and their speed was about 13 
knots. The Inman, too, were making headway. 
They added the Cities of Bristol, Limerick, and 
London of 2700 tons. Writers of the day testify 
to the comfort of the Atlantic vessel then. It was 
said by one that those who could brave the passage 
to Calais or Boulogne might cross the Atlantic with 
no greater discomfort, and, if they really enjoyed 
the sea, with very much comfort. The steamers 
‘offered many old-fashioned comforts.” It is 
gratifying too to note that the competition was 
not so bitter as with the Collins Line, for instead 
of rates decreasing we find that the Cunard in- 
creased their fares to 31l. and 32l. to New York, 
and to Halifax 25l. for chief cabins and 20I. for 
second cabins. The Inman at the same time raised 
their rates. Now many passengers willingly pay 
five or six times that fare; but they are accommo- 
dated and live as sumptuously as in a palace. On 
the other hand an emigrant can cross for 31. or 4l. 
in the most seaworthy boats, taking a very short 
time, and living comfortablyon board. Indeed apart 





* Ofticial figures for the port of New York show that 
between 1783 and 1847, 1,063,567 emigrants landed there, 
at the rate of 16,620 per annum ; between 1847 and 1873, 


there were 4,933,562=137,000 per annum; _ between 1873 
and 1890, 4,910,864 = 288,880 per annum. Emigration was 
heaviest in 1881, 1882, and 1883, when the figures were 
441,064, 455,450, and 388,267 respectively. The greatest 
arrival on one day was 10,000 on May 11, 1887. The 
Egypt, National liner, carried the greatest number by any 
one ship, 1767, in 1873. This ship was destroyed by fire 
in July, 1890, in mid ocean, but not a life was lost. New 
York receives 85 per cent. of all emigrants, 





from emigration, crowds go in the steerage. Quite 
lately the Teutonic had 1000 steerage passengers 
for Britain. We mention these facts incidentally 
to show that speed has not been the only considera- 
tion in the development of the trade. The element 
of safety and the increasing attention paid to it 
might be referred to; but it is admitted on all 
sides and need not be enlarged upon. 

The Inman Company took a decided step in 
1864-5, when they added the City of Paris, City of 
Brussels, and City of New York. The first named 
was but two-thirds the size of her famous successor 
of to-day; but like her she had a reputation for 
racing. The engines, it is interesting to note, were 
of the compound inverted direct-acting type, with 
an 82-in. cylinder and 42-in. stroke of piston, and 
450 horse-power nominal. The City of New York 
was larger, but not so powerful. The City of Paris 
and the City of New York on the one hand, and the 
Scotia and China on the other, kept up a lively con- 
test. The Scotia and Persia were the only paddle 
boats, and the Scotia’s engines were probably more 
powerful than those in any of the screw vessels. 
A Post Office return issued about July, 1866, shows 
that in 1864 the City of New York and the China 
both made the passage from Queenstown to New 
York on one occasion in 8 days 16 hours, and the 
Scotia in 15 minutes less, and in the same year the 
Scotia made the passage from New York to Queens- 
town in 8 days 15 hours 38 minutes, and the China 
from Boston to Queenstown in 8 days 14 hours 
50 minutes. In 1865 the Scotia made the passage 
from New York to Queenstown in 8 days 15 hours 
15 minutes, and the China from Boston to Queens- 
town in 8 days 11 hours. Ia the two years the 
average time was as follows : 

Average Out Average Home 
1864-5 1864-5 
P.S. Scotia (Queenstown 
and New Ycrk) ... 9d. 14h. 
P.S. Persia (Queenstown 
and New York) . 9d. 19h. 
8.8. China (Queenstown 
and New York)... 12d. 13h. 9d. 22h. 47m. 
8.8. China (Queenstown 
and Boston)... ... 9d. 22h. 31m. 8d. 20h. 50m. 


In 1866 the Scotia and City of Paris tried 
conclusions in a voyage homeward. The Scotia 
covered the distance to Queenstown in 8 days 
7 hours 10 minutes, and the City of Paris in 8 days 
16 hours 40 minutes. The day’s running of the 
former varied from 326 to 350 knots, and of the 
latter from 322 to 344 knots. The Scotia burned 
161 tons of coals per day. 

It is necessary here to divert the reader’s atten- 
tion to the other branches of the Atlantic service. 
Glasgow has never taken a great share in the fast 
Transatlantic service for reasons which are some- 
what difficult to appreciate, except it be that it is 
too far north for American tourists to be landed, and 
ocean-travelling Scotchmen are not so numerous as 
to induce local owners to run fast vessels. A nine or 
ten days’ boat is quite fast enough, although the City 
of Rome has joined the Anchor Line’s service from 
the Clyde. From the south of England ports there 
has always been keen rivalry between German com- 
panies, and in late years the vessels on this service 
are competing closely with the Liverpool lines.* 
When the Atlantic trade was conducted by sailing 
ships, Falmouth was the principal port ; and even 
for many years afterwards ; but Southampton has 
now completely ousted that port. The North 
German Lloyd was started in 1856 by the amalgama- 
tion of the previously established shipping interests 
of Bremen, and by 1868 it had vessels of 14 knots 
speed. These were built almost entirely on the 
Clyde, and were frequently 3000 tons gross. They 
sailed from Falmouth to New York. The Hamburg- 


26m. 8d. 23h. 49m. 


7m. 


_American, also a German company, formed in 1855, 


then, as now, sailed from Southampton, to which the 
North German Lloyd afterwards transferred their 
port of call. In 1867 the Hammonia, a Clyde-built 
vessel, had a race outwards with the North German 
Lloyd’s vessel Union and made a record run— 
9 days 3hours. Asthe distance from Southampton 
is 300 knots greater than from Queenstown, the 
performance is satisfactory, even when compared 
with the Liverpool steamers. The French Trans- 
atlantic started in 1862, their steamers sailing 
between Havre and New York, made a large step 
forward in 1865, when they had constructed at 
Messrs. Napier’s, on the Clyde, two vessels, the 
Ville de Paris and the Pereire. These vessels were 





* See page 487 ante. 





designed by Sir William (then Mr.) Pearce. The 
Pereire was of iron built by Napier in 1865, and had 
engines of 3300 indicated horse-power. She crossed 
the Atlantic in 1866 at an average speed of 13.77 
knots, and on the homeward trip averaged 14 knots, 
then the quickest continuous steaming on the Atlan- 
tic. Thespeed on trial was 15.36 knots at 57.2 revo- 
lutions, the pressure being 25 lb., heating surface 
15,000 square feet, and grate area 543 square feet. 
The indicated horse-power was 3300, and the coalcon- 
sumed 110 tons per day. The passage from Havre, 
2116 knots, was done in 1868 in 8 days 16 hours, an 
hourly speed of 143 knots. These vessels brought 
the French Transatlantic Company into the run- 
ning and awakened them to the faults in their 
vessels—the great weight and imperfection of their 
performances. Then side-lever engines were 
spoken of as antediluvian, notwithstanding that 
one or two of the leading companies had not dis- 
carded them. But at that time marine engineering 
was on the threshold of a great development, and 
although in historical narrative it is not desirable 
to make contrasts in anticipation, it may be inte- 
resting here to refer briefly to the difference between 
the Pereire and, say, the Arizona, designed twelve 
years later by the same distinguished naval architect. 
The comparison indicates the advance of the times. 
The total weight of the Pereire was 4944 tons, and 
all the cargo she could take was 640 tons dead- 
weight, so that to carry each ton from Havre to 
New York she consumed 1} tons of coal. The 
Arizona indicated 6000 horse-power, and consumed 
1? 1b. of coal per indicated horse-power, or about 
the same amount per day as the Pereire. She 
steamed 16} knots at sea, and could carry 3400 tons 
deadweight, and only burned 5 cwt. of coal per ton 
of cargo carried, going 2 knots per hour faster than 
the Pereire. 

The progressive march of improvement is illus- 
trated by the Russia, built by Messrs. Thomson, 
Clydebank, for the Cunard Line, in 1867. She 
was 358 ft. long, 2960 tons, and had engines of 
2800 indicated horse-power. Her speed averaged 
13 knots an hour on a coal consumption of 90 tons, 
and she could carry 1260 tonscargo. The beauty of 
her outline and the symmetry of all her proportions 
were deemed by nautical men to be excellent. In the 
City of Paris she had a strong opponent, as that vessel 
in November, 1867, made the run from Roche’s 
Point to Sandyhook in 8 days 4 hours at a speed 
equal to 14 knots an hour. This was fora year 
or two the fastest run on record. With the Scotia, 
which continued running for two or three years 
later, and then passed into the hands of the cable 
layers, and the City of Paris, which was creating 
quite as much sensation as her present day suc- 
cessor to the title, the Russia had many a race. 
The Scotia was then about the fastest, and on one 
trip averaged over 14 knots on five of eight days. 
The following, taken from one of the early volumes 
of ENGINEERING, is peculiarly interesting, and shows 
that we are now only living over the excitements 
of a generation ago, with the additions incidental 
to progress in the interval : 


Considerable interest was excited in the month of 
February last (1869) by the fact of the Cunard steamer 
Russia, Captain J. Cook, and the Inman steamer City of 
Paris, Captain Kennedy, both iron screw vessels of great 
speed, having left New York for Queenstown on the same 
day, and within a short time of each other, and heavy 
bets were made in Liverpool on the result. The City of 
Paris on that occasion gained 42 minutes on her great 
rival, she having made the voyage across the Atlantic in 
8 days 19 hours 23 minutes, and the Russia in 8 days 20 
hours 5 minutes, the distance from New York to Queens- 
town being about 2855 knots. A similar race has just 
accidentally occurred between the City of Paris and the 
North German Lloyd screw steamship Main, Captain K. 
von Oterendorp. Both these magnificent vessels left 
New York on June 15, within an hour and a half of 
each other, the Inman steamer having the start. .... 
The City of Paris arrived off Queenstown 12.15 am. 
on the 15th. Queenstown is nearer to New York by 
about 280 miles, or 22 hours steaming, than Southampton, 
and the Main, had her destination been Queenstown, 
would have arrived at 1.15 p.m. on the 14th inst. As she 
left New York 14 hours later there was a result in her 
favour of 124 hours over the celebrated Inman steamer. 
Neither company permits any racing, but every act of 
seamanship was doubtless exercised on board both vessels. 


The City of Brussels was added to the Inman fleet 
in 1869. She was 3747 tons, with engines of 600 
H.P. nom. In June, 1870, she made the passage 
home in 8 days 6 hours 48 minutes, and in November, 
1871, she went out in 8 days 8 hours 52 minutes. 
The Russia, however, beat these times, making the 
voyage home in only 28 minutes over the eight days. 
There was great activity about this time in the con- 
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struction of new vessels. Owners had at last 
awakened to the advantage of the compound engine. 
It took fifteen years to wean them from their ad- 
herence to the old types; but now compounding was 
largely adopted. The Batavia and Parthia, built 
by Messrs. Denny, of Dumbarton, were the first 
of the Cunarders to be fitted with the compound 
engine. The Cunard in six years added seven large 
steamers, the last and largest being the Gallia, of 
4809 tons and 5300 indicated horse-power. The 
Inman Company also added several vessels, includ- 
ing the City of Chester, of 4565 tons, and 4000 in- 
dicated horse-power. She carried 1176 passengers, 
had a mean speed of 16 knots an hour, and the 
average duration of her first seven voyages from 
New York to Queenstown was 8 days 11 hours 26 
minutes. She was built by Messrs. Caird, Greenock, 
who also constructed the next vessel for the Inman, 
the City of Berlin. In her day she was the largest 
vessel afloat, being 520 ft. long over all, and of 5490 
tons. She had direct-acting compound engines of 
5200 horse-power, the low-pressure cylinder being 
120 in., and the high-pressure 72 in., with a stroke 
of 78in. The great length of stroke was then a 
feature of engines. For a time this vessel held the 
first position on the Atlantic, having reduced the 
passage to a trifle over 74 days. 

The White Star Company was inaugurated in 
1870. Their vessels were the first to have the 
passenger accommodation principally in the centre 
of the ship, instead of at the stern, where the 
vibration of the screw was a source of discomfort 
to passengers. There was built for them in 1875 
the Britannic and Germanic, of 5000 tons and 5500 
indicated horse-power. These vessels reduced the 
duration of the voyage to under 73 days. 


Notable Passages in 1874-79.—Queenstown to New York. 
| 











Date. Steamer. | Line. | 

| | dh. m. 
May, 1874 .. ..| City of Chester .. | Inman | 8 10 22 
July, 1874 .. » Richmond aa | 719 45 
July, 1875 .. ..| Germanic --| White Star | 7 23 7 
September, 1875 ..| City of Berlin .. Inman | 718 44 
February, 1876 ..| Germanic White Star | 71517 
June, 1876.. ..| Britannic. . ” | 7 16 36 
Oct., Nov., 1876 .. me pa | 71811 
April, 1877.. -| Germanic pa 7 11 37 
August, 1877 -| Britannic... pa 7 10 53 





The City of Richmond in her record passage in 
1874 had an average speed of 365 knots a day, or 
15 knots an hour. The Germanic in her passage 
in 1877, covered 2830 knots at the rate of 15.75 
knots an hour. Some details are afforded of her 
racing performances in connection with the home- 
ward record performance of 1876. Her displacement 
on leaving New York was 9125 tons, and on arriv- 
ing at Liverpool 7925 tons, the mean being 8525 
tons. On the voyage she made 2894 knots, equal 
to 370 knots per day, the longest day’s run being 
on the third day out when 388 knots were covered. 
The mean pressure in the boilers was 63 lb., the 
mean vacuum in condenser 27 in., and the mean 
revolutions of engines 55.57 per minute. The indi- 
cated horse-power was 5434. The Britannic was a 
sister ship to the Germanic ; but those who have 
taken an interest in modern marine practice will 
remember that originally she had an arrangement for 
raising and lowering her screw, which handicapped 
her, and when it was removed she greatly improved 
and reduced the record outwards to 7 days 10 hours 
53 minutes, at which it remained for several years. 


Notable Passages 1873-78.—New York to Queenstown. 











Date. Steamer. | Line. | we 

d. h. m 

December, 1873 | City of Chester Inman 8 3 0 
April, 1874 ds », Richmond.. ea 8 331 
October, 1875 .. »» Berlin on | 7% 8 
February, 1876 | Germanic .. White Star 7 15 16 
December, 1876 | Britannic .. - 7 12 48 


| 
} 





The Germanic subsequently made the passage 
home in 7 days 9 hours, and the Britannic in 7 days 
9 hours 40 minutes. Indeed only last year, after 
sixteen years of continuous and uniform running, 
with her old compound engines, the same steamer 
beat all her previous performances by steaming 
home in 7 days 6 hours 55 minutes. The vessels 
we have named in years subsequent to 1878 made 
splendid passages, and many of these steamers are 
still popular with the public, but they must drop 
from our narrative, as with the eighties came a 
larger, more powerful, and faster type of steamer, 
built almost primarily to break records and to 
afford passengers the safety, comfort, and luxury 


of a palace. With these we shall deal in our next 


article. 





LITERATURE. 


Trade Unionism New and Old. By Gkorck Hows tt, M.P. 
London: Methuen and Co., 18, Bury-street, W.C. 
1891. [Price 2s. 6d.]. 


Tuts is the first of a series of works on “Social 
Questions of To-day,” and the publishers are to be 
ecngratulated on the choice alike of subject and 
author. At the present time labour problems absorb 
great, we had almost written universal, attention ; 
trades unionists are the admitted exponents of the 
demands of labour ; and of available writers Mr. 
Howell is among the most suitable, since he has 
long been identified with such organisations and 
takes a dispassionate view of the problems which 
all interested in industrial progress desire to see 
solved satisfactorily and, if possible, permanently. 
As the title indicates, the work deals particularly 
with the newer phases of the movement, defining 
clearly the points of difference between what is 
called the old and the new unionism. 

The first chapters of the work deal with the evolu- 
tion of trades unionism, an explanation being given 
of the old guild system—of its adoption by crafts, 
and of how it laid the foundation of local govern- 
ment and free associations. With the dawn of the 
fourteenth century the revolt of the people against 
the absolute government of the guilds became dis- 
tinctly apparent, but the political influence of the 
latter resulted in a series of State regulations which 
continued more or less stringent, and these remained 
in force until the close of last century. Mr. Howell, 
in view of the present clamour for State interven- 
tion, remarks in this connection that if a cure for 
the frenzy be possible, it might be found in a 
perusal of the legislation of that era and a careful 
study of its effects. ‘‘It nearly killed our early 
trade and nearly starved our people.” The trade 
unions are the successors to the old guilds, and, 
while contending that they discarded much that was 
bad in the old system, he admits they acted con- 
trariwise in other instances. His chief apology for 
the few evils that exist is, that during their early 
years they were conspired against, and attempts 
made to destroy them ; the law refused protection 
and virtually declared them to be outlaws, statutes 
being passed specifically adverse to them. Their 
hand was against every man, and every man’s hand 
against them. 

Since 1824, when the modern union may be said 
to have first started, all has changed. Moderation 
on the part of the unionists and advance in thought 
on the way towards toleration have resulted in trade 
unionism being regarded in certain respects as a 
requisite institution. As Mr. Howell puts it, the 
capitalist requires labour, and the question is how 
the two parties shall be able to make equitable 
terms so that neither shall obtain undue advantage 
over the other. Trade unions, he further states, 
aim at equalising the relative forces by placing its 
members in such a position that they are no longer 
eager competitors, compelled to take work at any 
price in order to satisfy hunger. The most deter- 
rent influence to the pacification of public opinion 
is from within the organisations, and the author of 
this work has many condemnatory remarks on the 
conduct of such men, the leaders of what is now 
known as the new unionism. ‘‘Some of these 
men have been braying upon the battlements, call- 
ing aloud to the forces outside, for the most part 
long quiescent, to resume the conflict.” The dis- 
tinguished trait in their character has been, and is, 
‘*their persistent, cowardly, and calumnious attacks 
upon the old leaders who have borne the brunt 
of labour’s battle.” ‘‘On the platform, in the 
press, at hole-and-corner meetings, the poison of 
calumny has been distributed freely” against 
labour members of Parliament. Analysing the new 
unionism, which, he considers, is, in many re- 
spects, a retrogression to the old guild ways, 
Mr. Howell seems to thoroughly appreciate the 
circumstances when he points to their impatience, 
their desire to revolutionise instead of to evolve 
slowly a satisfactory state of matters. Besides, 
he disagrees with their methods. Examples of it 
have been given in the past few years, ‘‘in strikes 
without reason ; in the exercise of brute force, 
without compunction ; and in capitulation without 
honour.” Violent methods are of the past, and it 
is a great misfortune that the new trade unionists 








have to some extent revived the violence and inti- 


midation of bygone times, when it was thought 
‘intemperate heat as a mode of industrial motion” 
had well-nigh died out. As to the acknowledged 
policy, there is a great difference between the old 
and the new. In them there is a greater attempt 
to coerce non-unionists. Notwithstanding the 
desire for freedom of action, picketting in its most 
virulent type has been mand § There is an attempt 
to make all powerful trade societies exclusive, and 
then to prevent non-unionists working—a revival 
of the worst feature of the more degenerate guilds, 
The desire is also revived for State aid, regulation, 
and control. State aid is to take the form of State 
labour bureaux, notwithstanding that at present 
each branch of the society is, so to speak, a labour 
bureau. They further wish municipal workshops, 
although they cry out, on the other hand, against 
the uneven competition of pauper and prison 
work. Beyond all, they wish to return to an 
era of State control. It is true that our political 
institutions are not the same as in the begin- 
ning of the century, when unionists struggled 
in the early years of their existence against the 
yoke of legislation. The enfranchisement of the 
labourer has altered that, and what seems a mild 
form of prostitution seems to characterise the 
legislative efforts of some members of Parliament. 
But State control can never help forward the 
millenium. The State has no power over a man’s 
capital, and if under socialistic influences the legis- 
lature should attempt to pass laws to meet the ideal 
of the men, it may be found that foreign competi- 
tion will divorce British capital from labour. As 
Mr. Howell points out, pleasure is often in the 
pursuit of an object, not in its attainment ; and 
probably the men would be the first to rebel 
against the inflexible provisions of any labour regu- 
lating enactment. 

The means used, the ulterior objects, the acknow- 
ledged policy form the characteristics of the new 
as distinct from the old unionisms according to Mr. 
Howell, more than differences in constitution. We 
do not agree in this latter idea, and the author has 
probably helped us in our disagreement. There is 
very much difference between a fighting machine, 
partly depending on charity to keep it going, and 
an organisation which, while essentially designed 
to secure ‘‘ the highest rate of wages that the in- 
dustry is supposed to be able to bear,” has provi- 
dent benefits associated with the advantages of 
membership. This is the aspect of unionism 
which has won public approbation; it has been a 
great inducement to men to enter the unions ; and 
now it is the part of the organisation most vigor- 
ously attacked by the new unionists. The figures 
given below are interesting, although they apper- 
tain to only fourteen societies, some of which do 
not have benefits under all heads. 

















Total since 
— 1869. | 1879, 1889. Societ 
| | Started. 
£ £ £ £ 

Funeral allowance..| 17,141 28,515 29,868 653,743 
Sick benefit .. -| 38,017 74,637 93,159 1,840,511 
Superannuation ..| 13,764 85,617 76,154 895,076 
Accident benefit . 6,346 5,996 8,184 | 195,434 
Out of work.. -.| 114,987 329,804 75,682 3,604,341 
Strikes 10,140 60,222 10,906 | 462,818 





The disbursement of the funds of these fourteen 
leading trade societies therefore shows 7.33 millions 
spent for assistance to the members in cases of 
need over which they have no control, while barely 
half a million is spent in strikes. The expendi- 
ture covers a period of from twenty to forty years 
according to the age of the societies. Mutual 
assistance is the essence of unionism. 

Mr. Howell’s views on labour problems are well 
known. Trade unionists have been taught to 
understand that it is only by mutual help and 
associative effort that the condition of the working 
man may be improved, that self-help and self- 
reliance are strengthened by combination. Re- 
liance on the State would render these impossible. 
Self-reliance, generated even by combination, is 
antagonistic to State aid. Much may be done by 
rofit-sharing and co-operation in production ; 
ut initiative action is needed, not dreaming or 
rhetoric. For the present, too, conciliation or 
arbitration may do much. The author thinks 90 

r cent. of all labour disputes could be averted 
y conciliation, under some proper system, mutu- 
ally agreed upon. Of the remainder 5 or 6 per 





cent. might be averted by arbitration, if concilia- 
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tion failed. A careful study of the work under 
. review may help towards this desirable result. 
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THE OHIOCAGO EXHIBITION OF 1893. 

WE understand that a few weeks ago it was 
definitely decided to abandon the idea of locating a 
— of the Chicago Exhibition on the Lake Front 

ark ; it will be remembered that the scheme sanc- 
tioned last autumn by the United States Commis- 
sion, and consented to after a long and severe 
struggle between different local interests, involved 
the division of the Exhibition into two parts—the 
main portion being in Jackson and Washington 
Parks, a few miles distant from the centre of the 
city, and a smaller, though possibly a permanent 

art, occupying a central position on Lake Front 

ark. The acquisition of this area by the city for 
such a purpose involved consequences more im- 
portant than those ostensibly advanced ; the utilisa- 
tion of this very desirable locality had been for 
years past contested, against the city, by the United 
States Government and by a powerful railway orga- 
nisation, but it was hoped by the Chicago Munici- 
pality that the Exhibition would afford a desirable 
opportunity for harmonising the various difficulties 
that had been so long existent, and that permanent 
buildings could be erected on the Lake Front site 
that would not only form special attractions during 
the time of the Exhibition, but would remain as 
permanent monuments after its close. Now it 
appears that these anticipations are not to be 
realised ; that the Lake Front site is to be aban- 
doned, and that all the main buildings are to be 
arranged in Jackson Park. We presume that this 
change of plans is rendered necessary because the 
long standing difficulties could not be adjusted ; 
but there may also be other very good reasons for 
the alteration. There would not be sufficient time 
to erect permanent buildings such as the site and 
the occasion would demand, and it may be that the 
cost of those buildings would be greater than was at 
first supposed. The Exhibition executive is 
liberally supplied with funds, but we imagine they 
could scarcely have undertaken, without special 
grants, the construction of large permanent build- 
ings. 

So many changes are being made at intervals in 
the plans that it appears almost a waste of time to 
follow the very numerous modifications that have 
been proposed, reported as accepted, and afterwards 
abandoned. The time available for alterations 
must, however, be nearly pas’, and the executive 
will have to follow some systematic course if the 
Exhibition is to be ready in May, 1893. It will 
also greatly promote the success of the enterprise 
from an international point of view, if those foreign 
countries which are likely to interest themselves in 
the undertaking are favoured with definite and 
serious information. It is true that there has 
already been established at Chicago a special de- 
partment, the particular function of which is to 
disseminate information about the Exhibition all 
over the civilised world, but hitherto the work 
issued by the ‘‘Bureau of Promotion and Pub- 
licity ” has been more poetic than precise. Still, 
just at present, as we have nothing more de- 





tailed at our disposal, we must perforce make a 
few quotations from a recent official issue of the de- 
partment in question, to aid our necessarily meagre 
description of the general views we publish on 
page 521, and which we suppose convey a tolerably 
accurate idea of the disposition of the principal 
buildings, due allowance being made for possible 
changes ‘and additions. The upperand lower views 
give a notion of the proposed general effect as seen 


from the west and south respectively. The former | 
shows that one of the most striking features—a/be half a million. 


grace and sublimity, an exposition in itself.’ To 
the right, at the entrance of this grand avenue, : 
will be the grand manufactures building, and 
further back the other attractions already referred 
to. To the left will be the agricultural building, 
measuring 800 ft. by 500 ft., designed by archi- 
tect McKim, of New York. This, Chief Burnham 
says, will be a ‘dream.’ It will be severely 
rectangular in form, but made elaborately ornate 
with statues and other relief work. Its cost will 
Between this and the huge 


grand avenue—will adjoin the pier, of itself a great | manufactures building juts a branch of the lagoon, 
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novelty and attraction. This is described in the 
official publications as a ‘‘ Vista of Splendour,” or 
as we should define it, a vast and beautifully laid 
out ee oo of trees and flowers, water, foun- 
tains and promenades, something like the central 
part of the Champs de Mars in 1889, only 
on a larger scale. Most of the buildings will 
lie to the right of this space, only the 
live-stock, agricultural, and machinery buildings 
being to the left, while at the end of the great 
avenue will be the Administration Building, a large 
and probably a very handsome structure. We 
cannot, however, do better than quote the official 
description of this part of the Exhibition. ‘‘ From 
the pier, extending westward across the park, will 
be a long avenue or court, several hundred feet 
wide, affording, Chief Burnham says, ‘a spectacle 





if rr s 
All down this grand avenue, encompassing a 
beautiful sheet of water, will stand imposing 
buildings, along the majestic facades of which will 
sweep the gaze of the visitor until it rests upon the 
Administration Building of the Exposition, which 
terminates the vista nearly a mile distant. Upon 
traversing this ‘Long Walk,’ as it may be called, 
after the famous way from Windsor Castle to Ascot, 
the visitor will find it a veritable Bois de Boulogne 
or Versailles in point of beauty of effects produced 
by landscape architecture and gardening.” 

The severely rectangular architectural dream 
referred to in the above stands in front of the 
Machinery Hall, and will face the lake, as will be 
seen from the illustrations. The last-named build- 
ing is to be the same size as that devoted to agri- 
culture—800 ft. by 500 ft.—but it will differ from 


unparalleled in the world—-a marvel of architectural | the ‘‘dream” in being “serious, impressive, and 
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CONCRETE AND IRON 























| Ss is 1% 
i | | a 85/8 z g 
Material. ¢ (2/2 (\288.! #8 
- |B 2 gage 53 
(2 8 €= F| 28) 
; in. in. in | in. in. 
1. Concrete and iron I 7: Bis 14 |6— 0} 
beam | | | 
2. Concrete and iron Rectangular’ 7 3/.. | -. |83—0} 
beam | | | ! 
| 
8. Concrete and iron I } 4, 2/1 }1 |[2—.29 
partition stud | | 
4. Concrete and_ iron I | 4! 2;1 |;1 [2—.19, 
partition stud | H 
5. Concrete and iron Rectangular 5 3 | 4— 0} 
ground joists | \ 
6. Concrete and iron Ditto 5| 8 H 4— 0}! 
ground joists — | | 
7. Concrete and iron Ditto 5 8] .. | .. |[8—O§ 
ground joists oe | 
| | | 
8. Concrete and iron Ditto | 5| 3 | .. |8— Og 
ground joists | | 
9. Concrete ground joist Ditto | 5; 8 | .. | None 
no iron | | | 
10. Fir joist | Ditto 5| 8 | ‘ 
11. Concrete and iron 
lintel Ditto | 5/ 3|.. | . |6—19 
| 
| | | 


rich in architectural line and detail.’”’ The Adminis- 
tration Building already referred to will be sur- 
mounted by a dome 250 ft. in height; this struc- 
ture will cost 650,000 dols. On the right-hand side 
of the great avenue—that is, to the north—is to be 
the principal building of the Exhibition, that de- 
voted to manufactures and the liberal arts ; it is 
to be 1700 ft. long by 800 ft. wide, with two internal 
courts and a dome 350 ft, in diameter. (It may be 
pointed out here that there is a discrepancy between 
our illustration and the ofticial statement, as the 
engravings do not show any dome belonging to the 
Industrial Hall.) Beyond it will be two large 
structures each covering 54 acres ; these are to be 
devoted to electrical and to mining exhibits. To 
the north of these buildings there is to be in the 
main lagoon an island of 20 or 30 acres in area. It 
is the intention to have this kept as wild and primi- 
tive as possible. There the visitor may wander 
through a miniature ‘‘ forest primeval,” pathless 
and untransformed by art, and may hunt the fra- 
grant wild flower, or the saucy chipmunk, and gene- 
rally commune with nature in its native haunts. 

West of the lagoon will be three large pavilions, 
that for transportation, for horticulture, and one 
which the official description happily defines as 
“‘the pride of the ladies,” in other words, the 
building designed by women for the reception of 
women’s exhibits. Two more very important struc- 
tures are indicated on our plans, one near the lake ; 
this is the United States contribution to the World’s 
Fair, and will be a large and handsome piece of 
architecture ; we have already published a general 
description and some sketches of this work (see 
page 245 ante). The second is the Illinois State 

3uilding, of which we gave an engraving in a recent 
issue (see page 466 ante). 

Undoubtedly one of the great attractions of the 
Exhibition, rendered possible by its fortunate loca- 
tion on the shore of the lake, will be the Pier, 
Casino, and Harbour, the positions of which are 
shown on the plan and perspective views. Shipping 
and craft will be represented in great force, because 
the situation lends itself so admirably to a develop- 
ment in this direction ; the pier will give facilities 
to the streams of visitors who approach the Exhibi- 
tion by water, and it will also form a shelter for 
the smaller boats. The official reference to this 
section will give a clearer idea of it than any words 
of our own. 

‘* After passing this immense structure (the 
Industrial and Liberal Arts Hall), which will be 
three times as large as the largest building at the 
Paris Exposition, being nearly 400 ft. longer and 
twice as wide, and covering more than 31 acres, 
the steamboat will drop alongside the pier. This, 
as designed by Augustus St. Gaudeus, of Paris, will 
be a thing of beauty and a source of much enjoyment 
to visitors. Two parallel piers will extend from the 
shore about 400 ft. where, taking out-curves, they will 
partially inclose a circular harbour, from the centre 
of which will rise, on a great pedestal, a commanding 
statue of Columbus or of the Republic. On the 
embracing portions of the piers will stand 44 ex- 
quisite isolated columns, representing the 44 States, 
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each one bearing over its capital the coat of arms 
of the State it symbolises. Beyond the harbour, 
the north or main pier will extend out into the lake 
to a total distance of 1500 ft., taking there a deflec- 
tion several hundred feet to the southward, and 
having at its extremity, rising from the water ona 
stone foundation, an immense Greek pavilion, 
200 ft. in diameter, gaily coloured and adorned. 
Here visitors may sit and enjoy the cooling lake 
breezes, listen to the finest music, and obtain a 
magnificent view of the great exposition buildings 
and other shore attractions.” 

It will be readily understood that our notice of 
the various buildings is as incomplete as our illus- 
trations ; many more structures will doubtless be 
required, and at present the art galleries are con- 
spicuous by their absence. We may be sure, how- 
ever, that these will not be forgotten, and that they 
will be on as complete and large a scale as the 
other structures, of which we now know something. 
The question will naturally arise, How is it possible 
that this vast amount of construction, greatly ex- 
ceeding that of the Paris Exhibition of 1889, will 
be ready in two years ? 

The answer is a simple one. Every important 
building is the work of a different architect, engi- 
neer, and contractor, so that not only, by this 
happy idea, will the constructive talent in various 
parts of the Union be represented, but each palace, 
being an independent work, none of the delays 
inherent to centralised administration will be 
experienced. At present it is difficult to say what 
are the drawbacks attending this bold and novel 
experiment. 








CONCRETE AND IRON BEAMS. 

On Tuesday last some interesting experiments were 
carried out at the testing works of Messrs. David 
Kirkaldy and Son, 99, Southwark - street, S.E., of 
floor beams constructed of cement and iron to the 
patents of Mr. Fred G. Edwards, 120, Leighton- 
road, N.W. The beams experimented on were con- 
structed of Portland cement mixed with coke breeze, 
with a number of round iron rods imbedded in the 
cement so as toassist the beam in taking the tensile 
stresses arising on loading. These beams are more 
especially intended for floor joists, but the inventor 
also proposes to use them as railway sleepers. In order 
to allow of the floor planks being nailed to the joists, a 
tongue of soft concrete, consisting of one - cement 
to four of fine coke breeze, is inserted to take the nails, 
which can be driven into it as easily as into wood, and 
have considerable holding power. The mass of the 
beam is composed of equal parts of Portland cement 
and breeze. In the specimens tested at the age of 
21 days the breeze had been passed through a # in. 
mesh, whilst for the 7 day beams the mesh was 4 in. 
The experiments, the details of which are given in 
the Table above, proved conclusively that the insertion 
of the iron rods, which were round and smooth, just 
as received from the rolls, considerably increased the 
strength of the cement beams, as shown by experiments 
7, 8, and 9 of the Table. The average breaking 
load of the two concrete and iron beams tested in 
experiments 7 and 8 was about 2500 1b., whilst an 
exactly similar beam,save that the iron rods were 
omitted, broke off short like a carrot under a load of 








but 431 lb. The adhesion of the concrete to the iron 
seemed. very good, as in no case did the rods draw out 
of their beds, though in certain instances the beams 
finally failed by horizontal shearing through the con- 
crete along the line of the rods. 





STATIONARY ENGINE PRACTICE IN 
AMERICA. 

On pages 516 and 517 we give further illustrations 
of stationary engine practice in America. As our 
engravings do not include all the examples required to 
illustrate the portion of the subject with which we are 
at present dealing, we reserve the next article until the 
remaining views appear. 





THE PROPOSED NEW RAILWAY TO 
LONDON. 

Str Epwarp Warkin’s at present most ambitious 
enterprise, viz., the Bill for extending the Manchester, 
Sheffield, and Lincolnshire Railway into the heart of 
London has already occupied six sittings of the Select 
Committee of the House of Commons to which it was 
referred, and the promoters’ case is by no means finished 
although a large number of witnesses have been examine 
in support of the scheme. The Committee is composed of 
Mr. oodall (chairman), Mr. Paulton, Mr. Powell 
Williams, and Mr. Wilson Noble; while the array of 
learned counsel engaged is such as has not for many 
years past been seen simultaneously concerned with one 
measure. Nominally there are over forty counsel briefed 
by as many different petitioners, and actually there are 
twenty-one, some of whom represent several clients. 
Of the twenty-one nine are Queen’s Counsel, viz., 
Mr. Littler, Q.C., Mr. Pember, Q.C., and Mr. 
Worsley Taylor, _ (leading for the promoters), Mr. 
Saunders, O.C. r. Cripps, Q.C., Mr. Pope, Q.C., 
Mr. Bidder, Q.C., Mr. Balfour Browne, Q.C., and Mr. 
Pembroke Stephens, Q.C. ; and among the * juniors ” are 
Mr. Lewis Coward, Mr. Freeman, Mr. Batten, Mr. W. 
J. Noble, Mr. C. Boggallay, Mr. Reginald Kemp, Mr. 
Germaine, and Mr. J. D. Fitzgerald. Of the numerous 
jane ogg on preamble or clauses, the chief are the 

mdon and North-Western, Midland, and Great 
Northern Railway Companies; the London _ County 
Council, the Ecclesiastical Commissioners, the Leicester 
County Council, the reset (oa Banking Company, the 
East and West Junction and Stratford-on-Avon and Tow- 
cester Railway Company’s Committee, the Middlesex 
Cricket Club, Viscount Portman, and the Burton and 
Humber Navigation. Among the remainder are various 
vestries and Ae owners in the north and north-west 
of the metropolis. It is almost needless to mention that 
at each sitting of the Committee the room has been 
crowded to excess by supporters and opponents of the 
Bill, professionally interested or otherwise. How long 
the inquiry will last it is as yet impossible to say, but it 
may be noted that some delay has already been caused by 
the absence through illness of one member of the Com- 
mittee, two leading counsel, and a most important 
witness. In fact, an adjournment took place on this 
account from Friday last to yesterday (Thursday). 

The object and scope of this scheme are so well known 
in general outline, that little remains to be said on that 
point. In brief, the proposal is to continue the Man- 
chester, Sheffield, and Lincolnshire Company’s already 
sanctioned and considerably advanced line from Beighton, 
near Sheffield, to Annesley, onward from the latter place, 
through Nottingham, Leicester, and Rugby until it 
meets the Metropolitan Railway at Quainton-road, and 
thence by running powers over that system through 
Hampstead and St. John’s Wood and into Baber-strest, 
thus obtaining access to the very centre of London, an 
also to the districts south of the Thames. The promoters 
allege that there are no engineering difficulties whatever 
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in the way of the scheme, and that the route selected, 
while extending their system in the most important way 
conceivable, and supplying a new line urgently needed be- 
tween the north an mdon, will tap certain valuable dis- 
tricts hitherto practically unserved by any railway. 
assuming for the moment that thereare no physical obstacles 
to be overcome, there are many objections of another 
kind to be met. The first of these involves the question 
of the need for a new railway to London and the claims 
of this particular company to provide it. In dealing with 
those points, Mr. Littler, in his opening statement, pre- 
sented a most valuable end instructive compilation of 
facts and figures relating to the ae of railways in 
general, and of the Manchester, Sheffield, and Lincoln- 
shire Railway in particular. Briefly sketching the early 
history of the railways now reaching London, and show- 
ing that notwithstanding predictions of failure and ruin, 
each development between the north and the metropolis 
had been followed by the need of yet further undertak- 
ings, he pointed out that at present there were between 
the oak cs London four routes for goods, three of 
which were also excellent lines for passenger traffic. The 
Sheffield Company was originally a company for the 
construction of a line from Manchester to Sheffield, and 
thence into Lincolnshire, but the company had since 
made considerable extensions, and by means of their 
junction with the Great Northern at Retford, they had 
a route between Manchester and London, with an 
admirable service of express trains running the distance 
in the same time as that of the other companies, viz., 44 
hours. The difference in distance between the different 
routes was not great. The London and North-Western 
had a duplicate route, one by way of North Staffordshire, 
which was 183 miles, and one by Crewe, which was 188 
miles. The Midland route was 193 miles, and the Great 
Northern and Sheffield route was 203 miles. All, how- 
ever, did the journey in the same time. 

Dealing nowhere Tt with the promoters’ claim 
to create a newline, Mr. Littler stated that the Manchester 
Sheffield, and Lincolnshire Company had established 
docks at Grimsby, and up to the present moment they 
had expended something like 2,500,000/. in that town. 
They dealt with an enormous amount of traffic. They 
had 295 miles of railway which was their own, and they 
owned jointly 205 miles, so that their system covered 500 
miles; and on that system they had spent about 
28,500,000/. At Grimsby alone last year they had an im- 
portation of 489,000 tons of general traffic, exclusive of 
tish, and an export of 780,000 tons of coal and 98,000 tons 
of general produce. They ran steamers to Antwerp and 
Hamburg and to the Baltic, and they clearly had done a 
great deal to develop the trade and industry of this 
country. In addition they had developed a most 
marvellous industry at Grimsby in fish, and at the 
present time that was the greatest fishing port in the 
world. Last year they received at Grimsby and forwarded 
either by their own lines, or over the lines of other com- 
panies, 72,000 tons of fish. From time to time they had 
done all they could to improve the industries of the dis- 
tricts through which they passed. They had invested 
one-third of the capital necessary for making the Cheshire 
Lines and half the capital required for the lines constructed 
by the Sheffield and Midland Committee. They sub- 
scribed with the North Staffordshire for the lines to 
Macclesfield, and they found capital for the Wigan Junc- 
tion Railway, which was intended to develop the Wigan 
coalfield. Having thus outlined the enterprise of the pro- 
moters, Mr. Littler explained that throughout the whole 
of their system, which was improving daily, there was one 

eat feature to notice, viz., the enormous number of short 
istances they had to run, and he observed that every one 
who understood the business knew that short distance 
rates were not so profitable as long distance rates. Every 
railway company desired to have long distance rates, but 
the Manchester, Sheffield, and Lincolnshire Company had 
been very badly placed in that a It was true that 
a very large proportion of the South Yorkshire coal came 


to London, but for that traffic this company had an 
extremely short run. The gradients were severe, and 
they were compelled to have exceptionally powerful 


engines to handle the traffic. In viewof that, Parliament 
had made them a special allowance, but even so, they did 
not get anything like eo large a proportion of profit out of 
South Yorkshire as the other companies did, although 
they were the collectors of the coal traffic, because they 
were the only company who did not derive the full benefit 
of long distances in carrying the coal to London. Yet as 
time went on this coal traffic had enormously increased. 
In 1864 the output was 1,300,000 tons, but in 1890 it 
reached 6,287,000 tons, practically the whole of which had 
to be handed over to other companies at short distances 
from coalfields, the result being that in that year their 
share of the traffic arising on their own line was not more 
than one-third of the total. At Grimsby, in like manner, 
a very large proportion of their traffic was handed over 
to the Great Northern Company immediately outside the 
town, and thus their own docks, which had cost 2,500,000/., 
did not pay, while at the present time they were being 
pense to increase the accommodation for the fishing 

ats. There was, in fact, not a single place on their 
whole system where they were not competed with. That 
was the condition of things about three years ago, when 
the company entered upon a policy upon which it would 
probably have been wise to embark earlier. 

Mr. Littler next narrated the circumstances which had 
eventuated in the company obtaining powers to construct 
a line from Beighton Junction, going through Chester- 
field and Staveley to Annesley, and coming to the present 

roposal he said everybody knew that for a long time Sir 
ward Watkin had m of opinion that there 
was plenty of room for another line between London 
and Manchester, and that such a line was re- 
quired, and as Sir Edward Watkin was chairman of the 
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Metropolitan Company, a great deal of money would be 
saved onthe most costly part of the route by the pro- 

sal to run over that company’s system. A line had 

en surveyed from Annesley to Nottingham, Lough- 
yorough, Leicester, Lutterworth, and Rugby, where the 
line would enter a country which had hitherto been sadly 
neglected by the railway companies. Passing Bucking- 
ham the railway would go to Quainton-road, where it 
would form a junction with the Metropolitan Railway, 
and then would pass over that company’s line until it 
reached London. At West Hampstead there would be a 
duplicate line for the fast enger trains, leaving the 
present line of the Metropolitan Company to be used for 
the local and general omnibus traffic. This section of the 
line would be partly open and partly ia tunnel., It would 
pass under one corner of Lord’s Cricket Ground, and 
crossing Regent’s Canal, it would terminate in a station 
covering 33 acres. The distances between some places 
would be considerably shortened by the new route, but 
even where the existing lines were a little shorter, the 
trains on the new line would be run in the same time 
as on the other lines. With the exception of a short 
length of line near London, the gradients of the proposed 
railway would be exceedingly good, and the line would 
be well adapted for express trains. The cost of the new 
line, the learned counsel added, would be about 6,250,000/., 
and there was not the slightest fear about the line paying. 
Basing the calculation upon their present receipts the 
new line of 97 miles weal give them a gross income of 
656,000/., and deducting 50 per cent. for working expenses, 
they would have 328,000/., and that on the whole capital of 
the company would give a profit of 5.13 per cent. Follow- 
5 ae precedents of recent years the company asked 
to be allowed to pay interest out of capital Juring con- 
struction. They would no doubt be told, observed Mr. 
Littler, that the existing lines were capable of carrying 
the whole of the traffic, but they would ask the Com- 
mittee to judge of that for themselves. Upon this point he 
read extracts from speeches made by the chairmen of the 
competing companies showing that the traffic was growiv 
so rapidly that they had to spend millions in doub! ing an 
even quadrupling the existing lines, more especially in 
the neighbourhood of London; and alluding briefly to 
the petitions, he said all of them, except those of the 
three northern companies, were questions of compensa- 
tion to be paid in accordance with the provisions laid 
down by Parliament. As to Lord’s Cricket Ground, 
that would benefit rather than lose by this line. The 
London and North-Western Company in their petition 
alleged that the proposed line would create new and 
unnecessary competition, but that was the complaint 
by the same company fifteen years ago when the Cheshire 
Lines Railway was proposed. The company was not lis- 
tened to then, and the result was that the Cheshire Lines 
Railway was now carrying on such an active and useful 
competition with the London and North-Western Rail- 
way that expresses between Liverpool and Manchester 
were — run every hour and every half-hour. On the 
other hand, the Midland Company’s petition declared 
that no new competition would be created by this Bill, 
as all the towns through which it would pass were 
already connected with two or more railways. But if 
that argument had been adopted in the past by Parlia- 
ment there would not have been so many miles of inland 
railways as there now were, for the Midland had made 
itself by extensions, which in 99 cases out of 100 were in 
direct competition with existing lines. Finally Mr. 
Littler called attention to the fact that the growth of 
London necessitated additional means of communication, 
and said all the promotors asked was that they should be 
allowed to develop the traffic on the line of route of the 
proposed railway. There were few small companies, he 
added, that had the courage to make such docks as those 
at Grimsby, and so to develop the traffic between the 
east and west with so short a length of line as the pro- 
moters had ; but having developed their traffic and spent 
28 millions on their enterprise, they felt they had a right 
to say that they ought to be allowed to reap the reward 
for the capital they had expended. 

The evidence so far presented by the promoters has 
been almost solely of a commercial character, designed to 
prove the desirability, and even the need of the proposed 
new system. Mr. ¥. Parker Rhodes, of Rotherham, 
secretary to the South Yorkshire Coalowners’ Association, 
in the course of his examination stated that the output 
of coal in Yorkshire last year was 22,300,000 tons, of 
which about 13,000,000 were raised in South Yorkshire, 
through which a portion of this new line would pass. 
During the same period the output of Derbyshire was 
10,000,000 tons, and that of Nottinghamshire 6,500,000 
tons; both these counties would be served by the pro- 
posed line, and London and other southern parts were the 
great market for this coal. He also stated that whereas 


in 1863 the total quantity of coal brought into London | ¢ 


was 1,175,000 tons, in 1869 (the Midland Railway 
having been completed in the previous year) the 
quantity rose to 3,341,000 tons, and in 1889 it reached 
7,850,000 tons. With these figures in view, he argued 
that if the coal traffic of 1863 justified the construction 
of a competing line, it was clear there was ample 
justification for a new main line now. He added that 
the South Yorkshire Coalowners’ Association had passed 
a resolution in support of the Bill, believing the time had 
come when further railway communication with London 
ought to be provided. Mr. C. E. Rhodes, a mining en- 

ineer, manager to Messrs. John Brown and Co., of Shef- 
feld, who, own extensive collieries near Rotherham, was 
of opinion that the new railway would be of great benefit 
to the districts through which it passed, and he put in a 
calculation showing that there were 4,513,000,000 tons of 
unworked coal in South Yorkshire, Derbyshire, and Not- 
tinghamshire, and this at the rate of consumption in 1889 
would last 150 years. 





Mr. A. M. Chambers, man 
Newton, Chambers, and Co., and president of the Mining 
Association and of the Sheffield Chamber of Commerce, 
informed the Committee that his firm last year raised a 
million tons of coal, of which 350,000 tons were sent to 
London through the Manchester, Sheffield, and Lincoin- 
shire system. He believed the new line would afford yet 
greater facilitiesto the coal trade, and would open up new 
and important markets, and so far as his collieries were con- 
cerned it would also provide for better distribution in the 
north of London. The Sheftield Chamber of Commerce, he 
added, had unanimously decided to support the scheme. 
Mr. John Hewitt, mining engineer, and agent to the Duke 
of Portland, Earl Bathurst, and other owners, stated as the 
result of borings, that coalj measures were to be found in 
the district south of Nottingham, and Mr. Charles T. 
Wright, also a mining engineer, testified to the unde- 
veloped coalfields in the same region. Mr. J. D. Ellis, 
chairman of the South Yorkshire Coalowners’ Associa- 
tion, Mr. J. Longbotham, manager of the Barrow col- 
lieries, Barnsley, also spoke in favour of the scheme, and 
Mr. Alfred Barnes, M.P., chairman of the Derbyshire 
and Nottinghamshire Coalowners’ Association, speaking 
to the same effect, said Derbyshire was served by the 
Midland Company, but that was not enough to meet the 
wants. More accommodation and an alternative route to 
London were required, and he mentioned that during last 
winter, owing to the overcrowding of the Midland Rail- 
way, the owners lost orders for 10,000 tons of coal. 

Among witnesses of a somewhat different class was Mr. 
H. D. Pochin, a gentleman well known in the railway 
world, he being a director of the Manchester, Sheffield, 
and Lincolnshire Company, and also of the Metropolitan 
Railway Company, and connected with the Staveley and 
Sheepbridge Coal and Iron Companies, as well as with 
various collieries. He expressed the view that, although 
the extension of the Sheffield system to Annesley would 
ke of great benefit to the whole of the district, the scheme 
would not be complete without a further extension to 
London, and such extension would be exceedingly valu- 
able to the country generally. The output of the collieries 
in which he was interested was 5,000,000 tons per annum, 
and the Midland Company could not possibly accommo- 
date the whole of the coal traffic. As it was there were 
constant delays and the traffic was very much congested. 
He stated that he was interested in the granite quarries 
near Leicester ; and, further, that the diffculties and cost 
of the present railway facilities were such that the 
Staveley and Sheepbridge Companies had frequently con- 
sidered whether they ought not to remove their works to 
the seaboard, as Cammells had done. He believed that 
if the proposed line was sanctioned the ‘get’ of coal all 
through the district would be doubled in the next ten or 
fifteen years, and that the line would in fact pay as soon 
as it was opened. 

Mr. J. Jackson, deputy mayor of Sheffield, described 
the present volume of traffic from Sheffield more than the 
existing railways could deal with, and stated that con- 
siderable inconvenience was suffered in that town through 
the inability of the railways to take fuel there quickly 
enough. r. R. Colver, the master cutler of Shettfield 
cited instances of serious delay in the conveyance of traffic 
to London, and declared the new line essential to the 
interests of Sheffield. Mr. George Bond, manager of the 
Staveley Coal and Iron Company, which raises a million 
tons of coal a year, also urged the need of this line, and 
mentioned that there was a valuable ironstone district 
near Rugby which had not yet been developed, and 
which he was mg to acquire if this Bill passed. 

Mr. Sands, Mayor of Nottingham, was of opinion that 
if the line was made there would be a large increase in the 
output of coal from Nottinghamshire, and he knew of two 
which would be opened on the north side of Notting- 

am close to the line. Increased facilities would be given 
to the villages on the north side, which were 
borough, and there would be a similar development on 
the south side. At present on the Midland line there was 
only one train daily between Nottingham and Manchester, 
and that was quite inadequate to the needs and require- 
ments of the staple trade of Nottingham. The corporation 
of that town were strongly in favour of the Bill. Mr. T. 
Birkin, deputy-lieutenant of the county of Nottingham, 

r. &. Johnson, town clerk, and Mr. E. Goldsmid, 
deputy mayor of Leong a warmly advocated the 
scheme, as did likewise Mr. F’. Aston, vice-president o: 
the Nottingham Chamber of Commerce, Mr. B. F. 
Stiebel, president of that chamber, Mr. J. W. Mellon, 
Q.C., and other leading men of the town, among the latter 
being Sir John Turvey, a freighter and employer. Wit- 
nesses in support were also called from Leicester, Lough- 
borough and other a affected by the proposal, one of 
the last examined before the adjournment being Sir R. 
Knightley, M.P. for South Northampton. Mr. Busyard, 
2.C., Recorder of Derby, testified to the great need which 
existed for the proposed line to develop his district. 


ing director of Messrs. 


rt of the 





AN ALASKAN Raritway.—The State of Washington and 
Vancouver, British Columbia, are now united by railway, 
and a scheme has been proposed for the construction 
of a line to Alaska. This would be an important link in 
@ great intercontinental railway, and if it were carried to 
Behring Straits direct communication would be esta- 
blished withthe Siberian Pacific Railway, which has been 
surveyed by the Russian Government. The route pro- 
meses would follow one explored by the Western Union 

elegraph Company, when it sought to connect America 
and Asia by wire before the laying of the Atlantic cable. 
To put the matter in other words, we may add that the 
route passes through a fertile valley between the Rockies 
and the Cascades, containing 12,000 square miles, capable 
of Pee grain, while the mountains are rich in gold 
and silver, 
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H.M.S. ‘*‘ VULCAN.” 


On Thursday, the 23rd ult., after a considerable 
period of waiting, ascribed by naval authorities to the 
necessity for fitting submerged torpedo tubes, but 
which some critics did not hesitate to state was due to 
a doubt as to whether the ship would not be shaken to 
pieces, H.M.S. Vulcan commenced her trials, and at 
the date of writing is stillin good condition. The 
ship has been described on more than one occasion, so 
it will be sufficient to state that she is intended to 
carry torpedo boats and act as a floating workshop for 
a fleet, taking the place which has been filled for some 
years by the Hecla. In order to provide sufficient 
steadiness for lifting the torpedo boats in and out in a 
seaway, she has, on a length of 350 ft., 58 ft. beam, 
i.e., almost exactly 6 to 1, while the Hecla’s propor- 
tions are over 10 to 1. With these proportions she 
was required to obtain a speed of 20 knots with 
12,000 indicated horse-power for 6620 tons displace- 
ment, so that it was necessary that considerable care 
should be bestowed on her lines, and, as we shall see, 
this care has not been wasted. 

The engines and boilers were, according to the speci- 
fications, to develop 12,000 indicated horse - power 
under forced draught, and 7200 at natural draught, 
with open stokeholds, these having to be maintained for 
ar tang of four and twelve hours respectively. The 

vilers were designed after the type then in favour, 
viz., yar spn: with a common combustion cham- 
ber to all the furnaces ; as we now know by experience 
this type will not stand forced draught, and conse- 
quently the boilers have had to undergo the usual 
mutilation, viz., building up of brick partitions to 
divide the combustion chamber, and also removal of 
some of the tubes to improve the defective circulation, 
which has been found so destructive to the tube con- 
nections with the plate; also, in order to lessen the 
action of the flames on the tube ends, the grates 
have been shortened. Of course, under these circum- 
stances, it could not be expected that 12,000 indicated 
horse-power would be obtained, and so the require- 
ment was lowered to 8000 indicated horse-power with 
the usual 4 in. air pressure. The foregoing is, of 
course, no fault of the makers, and to show how confi- 
dent they are that the loss is due solely to the type of 
boiler, we may mention that Messrs. Humphrys 
are building five exact replicas of the Vulcan’s engines, 
of which four are for first-class battle-ships and are to 
develop 13,000indicated horse-power. Forthese engines 
the proportions of tube surfaces, &c., are the same as 
originally designed for the Vulcan, but the boilers are 
single-ended ; and these boilers will have to stand the 
forced draught, which, — single-ended, they are 
expected by the makers to do easily. The choice of 
the type now used in the Vulcan was not due to 
Messrs, Humphrys, who are strongly in favour of 
letting each furnace supply its own set of tubes, so that 
these biter may share the work evenly between them. 

There are two sets of triple-expansion engines 
working the twin-screws with cylinder diameters 
of 40 in., 59 in., and 88 in., and stroke 4 ft. 3 in. 
The cylinders are supported at the backs by steel 
frames carrying the crosshead guides, link motion, 
&c., and in front by steel pillars. The link motion 
is of the solid block type always used by these makers. 
The main condensers are of gun-metal of the same 
composition as the tubes, so galvanic action is pre- 
vented. The circulating pwmps are driven by inde- 
pendent engines. There is an auxiliary condenser having 
its own circulating pump and engine, into which all 
the auxiliary engines can exhaust, so that all waste of 
fresh water is prevented. The total cooling surface 
of the main condensers is 13,500 square feet, and the 
grate surface of the boilers is now 488 square feet. 

The result of the trial was for the mean of the eight 
hours : Indicated horse-nower, starboard, 4058 ; port, 
4108 ; total, 8166; steam pressure, 146 lb. ; vacuum, 
29.1 and 28.25 ; revolutions, 88.61 and 88.03 ; air pres- 
sure, .457 in. ; and a coal consumption of 2.2lb. per 
indicated horse-power, this being rather large, since 
very little care is exercised in this respect on a trial 
of this nature. During the trial four runs were made 
on the measured mile, giving a mean speed of 18.54 
knots. The results were considered satisfactory by the 
Admiralty. 

As stated above, the proportions of the ship ne- 
cessitated good lines, and ii appears that the lines 
as actually obtained are very To the eye 
the curves seen when the sh.p is in dock are very 
beautiful, but it also appears from the model experi- 
ments at Haslar, made by Mr. Froude and his staff, 
that the shape is the most perfect which has yet been 
designed as regards the power required for driving. 
That the model results are pretty well correct," the 
trial results already obtained show, for to drive a ship 
of the Vulcan’s proportions at 18.54 knots for some- 
thing under 1} indicated horse-power per ton of dis- 
placements, is certainly a splendid result ; but the 
facts will be made still plainer probably by the pro- 

ressive speed trials taking place yesterday and to- 
day, when the relation of speed and power will be 
obtained and compared with the model results, These 





OURY’S WELDLESS STEEL CHAINS. 
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trials are being attended by Mr. Froude and his staff, ; Mr. Froude quite appreciates what sort of thing is 
who were also on board on the present trial, when some | likely to be useful for general use at sea. 

contrivances for obtaining more accurate records, which 

he purposes bringing into use, were tried. One of these | 
which will probably be useful, consists of a number of | WELDLESS STEEL CHAINS. 
electrical pens, worked respectively bya clock beating Wz» illustrate above the very ingenious process 
seconds or less intervals, if necessary, by the engine by which is produced the weldless steel chain now 
counters, these latter of Mr. Froude 8 own type, | being put on the market by Messrs. William Reid and 
and , by an observer on deck noting the time of | Co., of 112, Fenchurch-street, London. The blank 
passing the mile-posts. For each mile is obtained | consists of a cross-shaped bar, as shown in Fig. 1, 
in this manner a long strip of paper giving a graphical through which at proper intervals, depending on the 
picture of the revolutions and of the time taken. The | size of the links, holes are drilled in the fashion shown. 
other instrument, which is more ambitious in character, | The blank is then notched roughly to the shape of the 
and also more doubtful as to ultimate utility, aims at! links by suitable machinery, as in Fig. 2, after which 
giving a continuous record of the actual speed through j¢ is flattened to prepare it for hollowing out the links, 
the water ; the principle is cae | that of the piezo- and stamped to round them up, the results being shown 
meter, a brass casting with two holes bored throughits jn Figs. 3and 4. The partially worked blank is now 
length, projects from the side of the ship near the ready for being punched through and parting, as indi- 
bow ; the end or head is of a peculiar shape found best | cated in Fig. 5. The succeeding operations, illustrated 
by actual experiment, and the two holes mentioned py Figs, 6 to 9, consist simply in cleaning and truing up 
curve outward in this head, ending in orifices respec- the links to their final form. The makers claim that the 
tively in the forward and aft side of the head, theinner | chains are considerably stronger than those made in 
orifices being connected by tubes to the two sides of a the usual way, and considering the number of welds in 
mercury column; the difference of pressure in the fore-|an ordinary chain there seems considerable force in 
ward and aft orifices is shown by the height of the! the contention. 

column, and gives a measure of the velocity. There; Apart from the danger of defective welds, however, 
are several obvious difficulties here, which have been | the new chain has a great advantage in being made of 
ingeniously dealt with; for example, in order to insure | steel, whilst on account of the difficulty of welding, 
that the instrument meets the flow of the water square, | jron is usually used in ordinary chains. Owing to this 
two other holes are drilled in the head and connected the new weldless steel chains are, it is claimed, for the 
to a sort of spirit level; the whole apparatus is then same stren th, not more than about two-thirds the 
rotated till the bubble is central, when it is known that | weight of the equivalentiron chain. The new product 
the head is square across the stream lines, the direc- | ——" === 

















oo — rs hed found to be not horizontal but! Nominal | sionati 
inclined, depending, of course, on the ition of inti ‘hai : jongassor 
the nities ‘aletive to the bow jane The full sareiehiatidiabeestallh bananas sguneteah om 
details of the question could not be entered into here, ;——— cane 
but it appears unlikely that any instrument could be | Qhain stud link, 42 in. ..| wee ry eo 
designed to get over all the difficulties, and still more, ,_— sg, 48,,. :.| 45,788 23.06 24 
unlikely that such an instrument would prove suitable | Chain ordinary link, 43 in.’ 25,300 23 29 
for general use on board ships without special skilled any aghgen' gr 59) aed said * 








attention, to which end, we believe, Mr. Froude is, ———--—---—--—— - ary 
directing his efforts. These refinements are of great has been tested by the Bureau Veritas with the above 





use at Haslar no doubt, but it hardly appears as if | results, 
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are securely bolted to seatings, are lined with white 
metal. The propeller shaft, of forged scrap iron, is| of Mr. G. S. Goodwin, consulting engineer, Liverpool, 
13} in. in diameter in the stern-tube, has long brass | the engines being made by Messrs. Fawcett, Preston, 
liners for working in the forward gland and the outer |and Co., Limited, and the vessel by Messrs. Thomas 
bearing. The stern-tube, of cast iron, is lined with | Royden and Sons, both of Liverpool. 
brass in the outer end and also in the stuffing-box end, 


the former being fitted with lignum-vite strips. 


The propeller is 17 ft. 9 in. in diameter, and has moulded, 30 ft. 2in.; gross registered tonnage, 3582 
four loose cast-steel blades secured to a cast-iron boss| tons; net registered tonnage, 2332 tons; deadweight 
with steel studs and nuts, the pitch of the blades being | carried on draught, 24 ft. 74 in., 5662 tons ; summer 


S.S. ‘INDRA, INDRANI" & ‘INDRAPURA” 
Cards taken at Sea during Voyage 4/6/88. 
Drak For? 23' 10%" Drak AR. yl 


Cylinders 27° 24",& 71" x 48" Stroke. 
team 150 lbs Vacuum &" Rev 62. 
Cut off 28" 


Pig.. 


H.P. Cyl? 


Mean Pres. 67 tn, 
/.H.P.=577 
































































To, 
sl Mean Pres.10-i2 Bottom 
/.H.P.= 608 
523. 
Total 1.H.P. 1752 
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17 ft. 6in. The back of each blade from the tip down- 


wards for an area of 7 square feet is covered with zinc 
costing. The boss is fitted on to the tapered part of 
shaft, and secured by one long key and a wrought-iron 
nut with lockings on the outside. 

A Cameron donkey engine, capable of feeding the 
main and donkey boilers, and for the usual auxiliary 
purposes, is fitted in the engine-room, and for ballast 

urposes a large pulsometer is fitted and arranged to 
ine from each ballast tank in the ship. In addition 
to these pumps a small pulsometer is fitted for supply- 
ing water to the baths and for deck service. 

The boilers, two in number, are constructed for a 
working pressure of 150 lb, per square inch, to meet 
the requirements of both Lloyd’s and Board of Trade 
rules. They are 13 ft. 6 in. in diameter, and 16 ft. 6 in. 
long, and each fitted with six corrugated furnaces 
3 ft. 2 in. in internal diameter, with separate combus- 
tion chamber for each pair of furnaces fired forward 
and aft. The plates, furnaces, and stays are of mild 
steel. The tubes are of wrought iron 3} in. in external 
diameter, and 6 ft. 9 in. long. The total heating sur- 
face in both boilers is 6164 square feet. Spring safety 
valves and the usual mountings are fitted on eac 
boiler. The easing gear to the safety valves is led so 
that it may be worked from the stokehold floors. 


The machinery was built under the superintendence 


‘he leading dimensions of the s.s. Indra and Indrani 
are as follows: Length, 360 ft.; breadth, 44 ft.; depth 


freeboard, Lloyd’s rules, 6 ft. 44 in. The Indrapura is 
10 ft. longer, but the breadth and depth are the same, 
the gross registered tonnage being 3859 tons, and her 
sea performance has on the whole been even better 
than her sister ships. We give a copy of indicator 
diagrams aly, 0 9 to 11) showing the average indicated 
horse-power developed at sea. 

The following figures, taken from the logs, will give 
some idea of the performance of the Indra : 


Distance run to the East and back 





THE STRENGTH OF SHORT BOILERS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Having read with much interest both Mr. 
Nicholson’s paper on this subject and the article criticis- 
ing Mr. Nicholson’s conclusions, which appeared on page 
478 of your issue of April 17, may I be permitted to me 
a few further remarks on both papers ? 
Mr. Nicholson in obtaining the differential equation 
has adopted the most scientific method, but as his mathe- 
matical investigations are rather long and tedious, prac- 
tical engineers will be much indebted to ENGINEERING for 
the alternative proof given in your article. The latter 
proof is, however, not free from assumptions, and the 
assumption that the longitudinal flexural rigidity of the 
cylinder is the same as if it were divided into separate 
strips 1 in. wide, has led you to obtain a rather different 
value for the constant a to that found by Mr. Nicholson. 
As, however, the deformation of a thin cylindrical shell 
has been very thoroughly worked out by Lord Rayleigh 
Basset, and other mathematicians, it is possible to find 
the differential equation for the deflection and bending 
moment very readily by assuming the results of their 
investigations, instead of working them out independently 
as Mr. Nicholson has done. 
According to all theories of thin shells it is known that 
when the surface of such a shell is stretched and at the 
same time bent, the potential energy, when expressed in 
the terms of the strains, is partly proportional to the 
first power, and partly proportional to the cube of the 
thickness, higher powers being neglected. The part 
containing the first power of the thickness depends 
entirely on the stretching of the surface, while the part 
involving the cube depends partly on stretching and 
partly on bending. 

If we consider the strains in the plane of a circular 
section of the boiler it is rather difficult to decide whether 
they are to be regarded as due to — stretching or toa 
combination of stretching and bending. But if the plate 
be thin this does not matter. We need only consider the 
terms thus contributed to the potential energy which are 
proportional to the first power of the thickness, for those 
which are proportional to the cube of the thickness must 
be of the same form, and must therefore be very small in 
= with the former, 

When we consider the bending in the plane of a longi- 
tudinal section the case is different, for this bending is 
independent of stretching, and only comes into the part of 
the potential energy which involves the cube of the thick- 
ness. It follows, also, from what has been just said, that 
this is the only kind of bending which need be taken into 
account, 

Thus for a first approximation we are fully justified in 
considering the plate as being bent longitudinally, and 
stretched but not bent transversely. Since there is no 
longitudinal tension, the transverse tension in any rin 
due to stretching will be independent of the action of 4 
joining rings, as assumed by ENGINEERING. But the bend- 
ing moment, due to the longitudinal curvature, will not be 
the same as if the plate were split into beams an inch wide, 
because owing to the acting of contiguous portions of the 
plate, the distortion which takes place in a bent beam 
will be prevented. The expression for the bending 
moment in terms of the curvature will, however, be the 
same as in the case of a continuous sheet of ee. The 
only difference will be that Young’s modulus E will be 
replaced by E m?2/(m?—1) where 1/m is the ratio of lateral 
contraction to longitudinal elongation under simple 
tension. If, therefore, we call 


1-R_” 
wok m—1’ 
and take the work done in bending a length d@ x per unit 
of are of circumference to be 
P 204 y 
ting?” instead of ta dx, 


this slight alteration will render your work perfectly 
accurate, and will lead to the same value for the constant 





The details are clearly shown on Figs. 12 to 14, 


I now propose to examine in detail the practical side of 
the two papers, namely, the calculation of the effect of 
the ends on the strength of the boiler. 

It does not appear to me that this strength can be ade- 
quately estimated from consideration of the ring tension 
alone. The stresses due to the longitudinal bending 
moment are no less important, and it is necessary that 
they should also be taken into account. 

The effect of a bending moment of magnitude y will be 
to produce a tensiun in one-half of the thickness and a 
thrust in the other half, both of these will increase out 
wards from the middle to the surfaces of the plate, where 
they will be greatest. If we denote their maximum value 
by T! we shall have, therefore 


T! +8 Ye 


To show that T! is comparable with the ring tension T, 
I shall select as an paleo the case when the boiler is so 
long that the effect of one end is inappreciable at the 
other end. I shall suppose the distance x measured along 
the axis from the end considered ; the other end may be 


under loaded conditions ... 86,720 knots su “gee to be infinitely distant. ! ade 
Steaming time from ports to ports 343 days 14 hours e correct solution of the differential equation is now 
Average speed perhour ...  ..._ 10.516 knots a —— 
— coal consumption ee 9995 tons y=Ce sinax + De COs a x, 

t ° P i 

ia”. sian _ : =e an 28.5 ,, _ (i.) If the boiler is attached to the end by a flexible 

Average deadweight carrie... 5364 ,, joint, we shall find 
» displacement... aA 8014 ,, —ax 
=- ar’ sinax 
a2 


—ax 
Tix 3P g sina x 


a? t? 


= /3.0r | ae 
me . a} a* sin aa 


(remembering that 
o_ “3 1 3 
a?= a {1 “8 ) 


an 


T! is a maximum when a «=} 7, and we then have 


T= 0 (5 )2" [ 1 oer 
2) ¢t m 


For the ring tension T we have 
T= Lat +e ** sin («2— = ) i, 
t 2 
T is a maximum when a x= 7, and then 
— 37/4 

= Pry Ca Mee 
. ee aid v2 } 
Hence putting 


so that T, is the ring tension at a considerable distance 
men both ends, I find for the maximum valves of T! 
an 


TT! =,55841 x (1-1/2) — 27, 
T=.1.06702 x T. 

(ii.) If the boiler is rigidly attached to the ends we have 
_ p —anr. 
wre a” sin (a «+ #7), 
and " j 
BR, prj, _.1)—}4, —az.,. 
f voFr{ 1 in \ € sin (a «+ 7.) 

T! is now a maximum when a x = 47, and then 
—} —7/2 

m= v3 2 4, 1 } ‘, 

t m* 


For the ring tension T we now have 


C= ef {i— V2. io sin(a x +47) I, 

T is a maximum when a x = 7, and then we have 
J ~i* { 1l+e”* i. 

By calculation I find for these maximum values 


'T, = .86007 x (1-—1/may4 T., 
T' =1.04322 x 


It thus appears that, whether the boiler is freely or 
rigidly attached to the ends, the maximum stress due to 
ring tension is greater than the maximum stress due 
to the bending moment; therefore, if we measure the 
tenacity of the material by the maximum stress which it 
is capable of supporting in any one direction, it will be 
sufficient to take account of the ring tension, at any rate 
if the boiler is long. ~ 

But it is now generally acknowledged that the elasticity 
of a substance breaks down more readily under tension in 
one direction combined with thrust in a perpendicular 
direction than under either stress alone, hence in esti- 
mating the tenacity it is not sufficient to take account of 
the maximum stress exclusively. Saint Venant proposes 
to measure the tendency to rupture at any point by the 
maximum strain, but the more generally r ised mea- 
sure is the difference between the greatest and least prin- 


2° 





a as that found by Mr. Nicholson, 


cipal stresses, and this measure, which is called the 
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*< stress-difference,” has been adopted by Professor G. H. 
Darwin in his estimate of the earth’s rigidity (see Thom- 
son and Tait’s ‘‘ Natural Philosophy,” § 832). 

If we measure the strength of the boiler by means of 
the maximum stress-differencs, the stresses due to the 
bending moment will reduce the strength. Consider as 
befure a long boiler, and for purposes of rough calculation 
put (1—1/m*)~ ? equal to unity. 

Tf the boiler is attached to the ends by a flexible joint 
the greatest stress-difference D at distance x from the en 
will be 


D="F {1420 *sin (az <= +T)}, 
=e. 
12° 


and will be a maximum when 
=e = ® 
"5 s 
and the maximum stress-difference is therefore 
D=PP {1+ v2e9 ™) = 1.38197—Ty, 
If the boiler is attached to the ends by a rigid joint the 
greatest stress-difference D at distance x from the end 


will be 
p=? {1-2 N2e~%* sin (az +7 + *)}. 


ax ax 


D will be a maximum when 


sin(ax+ 7+" —7)=0, fs ae + =m, and 


ax = 2%, 


therefore the maximum stress-difference is now 
D=P2 {1+ 20°? ™3} — 1.240307, 


These calculated values of the stress-difference will be 


rather too small owing to the fact that (1—1/m?) — is 
really rather greater than unity. 

Thus we see that on the “‘stress-difference theory ” the 
effect of the ends will be to very materially reduce the 
strength of a long boiler. This fact still further empha- 
sises the opinions expressed by ENGINEERING and shows 
advisability that the thickness of the plating should not 
be reduced, but in some cases should be actually increased 
considerably beyond the theoretical limit calculated on 
the supposition that the action of the ends may be left 
out of account. 

Cambridge, April 24, 1891. G. H. Bryan. 

[We are indebted to Mr. Bryan for his very interesting 
letter. As regards his correction of our value for the 
work done in bending, the point raised is of much in- 
terest from a theoretical point of view, but practically it 
only amounts to this, that — m=4, the modification 
of the stress by the end actions found by our method in 
a boiler 100 in. long, would be the same as in a boiler 
1014 in. long, worked out with Mr. Bryan’s correction. 
This difference is of course immaterial in practice. Re- 
ferring to the question raised in the latter portion of his 
letter as to whether one should estimate the strength of a 
structure by the greatest stress in it; by the greatest 
strain in it ; or by the greatest stress difference—there is 
little doubt that the first method is the least scientific, 
though it is the one most frequently adopted by engi- 
neers, for the very practical reason that it usually involves 
less calculation. Moreover, the strengths found by the 
various methods usually differ by only a small percentage, 
which is sufficiently allowed for by the factor of safety. 
In the present instance, however, it would appear from 
Mr. Bryan’s figures that the strength given by the maxi- 
mum stress theory is considerably too high.— Ep. E.] 





To THE EpiToR oF ENGINEERING. 

Sir,—I fear that in my last letter to you about the 
strength of boilers I have again failed to make my mean- 
ing clear. Iasked if you could assign any reason for 
neglecting the principal resistance to the bending of a 
longitudinal strip in a boiler. I pointed out that this re- 
sistance might 100 or 1000 times greater than the 
resistances which you state are the sole resistances. 

To this you reply that the effect of making allowance 
for the resistance to shearing is practically nil. And offer 
to prove this mathematically. 





We must therefore be speaking of two very different 
matters. Ifaabb isasection through a longitudinal 
stiipin a boiler shell, before the strip can bend it must 
shear through the plate at a a and b 6, assuming the re- 
sistance of the plate to shearing to be 8000 lb. per inch, 
the resultant of these two resistances at a and b is very 
nearly 16,600 ]b. per inch of length. Ifq@vis1in. wide 





this would balance a pressure of 16,000 Ib. per inch of the 
strip. 4 a b is ;; in. wide it would balance a pressure of 

This, therefore, cannot possibly be the resistance which 
you refer to as being practically nz/, but it is the resistance 
to which I referred when I asked if any reason could be 
assigned for neglecting it. 

If, as I believe, there is no valid reason for treating a 
longitudinal strip as though it were a disconnected stave, 
then the current theory about the strength of boilers is 
indefensible, and will have to make way for the theory 
which I have proposed. 

Tam, yours, &e., 
. C, SPENCE. 

Newcastle-on-Tyne, A pril 27, 1891. 

[Mr. Spence asserts that taking a strip a a bb from end 
to end of the boiler, that before this can bend, it must 
shear through the plate at a a and bb. He, however, 
forgets that as the adjacent strips are bent to an equal 
degree from the symmetry of conditions, there will be no 
shear at all between adjacent longitudinal strips, and 
hence his ‘‘ principal resistance to the bending of a longi- 
tudinal strip” is non-existent.—Ep. E.] 

CIRCULATION IN BOILERS. 
To THE EpiToR oF ENGINEERING. 

Sir,—With your permission I wish to notice, or make 
some comments upon, a statement put forward in your 
issue of the 24th April by Mr. Thom, of Glasgow, in 
reference to the circulation of water in steam boilers. 

I may at once say and confess that I do not understand 
the sketches of Mr. Thom’s circulator shown, along with 
his assertion that it is designed to increase the circulation 
of the water in a steam boiler while at work at sea, or, 
suppose, elsewhere. Mr. Thom gives some figures as the 
result of experiments made when raising steam. He does 
not put forward any tabulated result of experiments made 
at sea with his circulator. I think it is held by engineers 
that heat applied to water in a boiler causes it to circulate. 
Hence the truism that ‘‘the circulation of water is in 
accordance with the heating surface ;” or, in other words, 
a large heating surface compels quick or rapid circulation. 
Therefore, the power to circulate water in a boiler is heat. 
And it is also a fact that all steam boilers have sufficient 
circulation for their requirements. To explain what I 
have said, and taking a steam boiler for example. When 
the fires have just been lighted these fires are allowed to 
burn slowly, so as to raise steam in, say, 24 hours; this is 
done with a view to equalise the temperature throughout 
the boiler. There is not a doubt but that all the heating 
surface is not acted upon at the time of raising steam, 
because the circulation is only local. That is to say, the 
actual heating surface was supplied with water insufficient 
quantity near to it. On the other hand, if the safety 
valves had been kept full open after steam commenced to 
show and the fires stirred up to force the boiler to generate 
steam according to its power, and, allowing all steam to 
escape as it was generated, the circulation would then be 
complete. The temperature of the water would be equal 
top and bottom. 

made a number of experiments sixteen or seventeen 
years ago with double and single-ended boilers. I was 
aware that the leakage of boilers in the bottoms was 
caused principally in raising the steam, and I also had 
suspicions about the introduction of the feed water to the 
bottoms of boilers. There were, at that time, a number of 
plans put forward to force circulation while the steam 
was i I chose the hydrokineters, invented by 
Messrs. eir, to make experiments with. Messrs. 
Hughes and Son supplied me with thermometers to m 
design. The thermometers were screwed into the shell of 
the boiler and protruded into the water or steam space 
4in. The operation was as follows : 

One steamer was selected with two double-ended boilers. 
The port boiler was fitted with two hydrokineters and 
six thermometers. The starboard boiler had six ther- 
mometers fitted. The thermometers were placed in 
each boiler as follows : One in the steam space, one at the 
water level, two at the tops of the centre furnaces, and 
two in the bottoms. The indices of these thermometers 
were outside. The temperature could be taken correctly 
at any time. The temperature of the water in the boiler 
at starling was 50 deg. The fires were set away slowly, 
24 hours were allowed to raise steam. The hydro- 
kineters were supplied with steam from the winch 
boiler. The thermometers were closely watched, 
and any alteration recorded. The iler which 
had the hydrokineters fitted showed by the thermometers 
that the temperature in the bottom was rising very nearly 
equally with that on the top or steam space, while the 
thermometers on the starboard boiler (which had no hydro- 








kineter) showed little alteration in comparison. hen 
60 Ib. pressure was reached the port boiler showed in the 
steam space and at the surface of the water 307 deg. The 


other thermometers were a little lower. And again, the 
starboard boiler showed 307 deg. in the steam space and 
the water level, and only 80 deg. in the bottom. It was 
evident that the proper circulation of the water depended 
on the number of hydrokineters and the pressure of steam 
applied to them. 
e also, at that time, took means to determine the ex- 
nsion of the boilers, and found that the top of sthe star- 
rd boiler had — or lengthen in. This 
boiler was evidently distorted or strained in the bottom. 
The thermometers being fixtures we took the tempera- 
tures at other times. For instance, on the order to go 
ahead with the engines the temperature rose from 80 deg. 
to 307 deg. instantaneously, and continued so during the 
voyage. We found that introducing the feed water at 
the bottom was entirely wrong, and that it should be 
directed upwards instead. 
ADAM MILLER. 
11, Queen Victoria-street, E,C., April 29, 1891, 


¥ | ciency of the gas plant remains unknown. 





STEAM GENERATOR CIRCULATING 
ARRANGEMENTS. 
To THE Eprtor or ENGINEERING. 

Srr,—Referring to Mr. Thom’s interesting letter, he 
may or may not know that the one-sided emissionarrange- 
ment of circulating ring was actually applied by me in 
1888, or before the date of Mr. Thom’s patent, but I so 
arranged the rings as to obtain a flow around both sides 
of a all along the flues, so that the sweeping action of 
the water is uniform, and no unequal stress is therefore 
set up. 

Mr. Thom’s patent is dated October, 1889. Mine is 
dated January, 1888—verb. sap. 

I have very greatly improved this circulating arrange- 
ment, and hope shortly, with your permission, to place 
before your readers data of results along with description, 
of my new circulating saddle. 

Yours a ] 


. H. THWAITE. 
Liverpool, April 27, 1891. 








MINERAL RESOURCES OF BOLIVIA ; TIN 
MINES. 
To THE EDITOR oF ENGINEERING. 

Srr,—Having recently returned from a long journey 
through the mining districts of Bolivia I naturally read 
the artiele on the tin mines of that country with consider- 
able interest. 

The extraordinary richness of the ores, as stated in the 
article, will same’ astonish the tin miners of this and 
other countries, but I can vouch, from the result of my 
own samples taken at some of the mines mentioned, of 
the accuracy of the statements in the paper, with the 
exception of the mine Challa-Apacheta, the results of 
Mr. Minchin’s assays being in my opinion considerably 
above the real average. ; 

The tin mines of Bolivia, on the completion of the rail- 
way line from Huanchaca to Oruro, present a most excel- 
lent opportunity for the profitable investment of English 
capital. An extraordinary extension of production may 
be looked for within two years from the present date. | 

Many of the mines carry very high-grade oxides of tin, 
easily concentrated, and often with sufficient silver con- 
tents in the concentrates to pay all expenses, provided 
that the best crushing, concentrating, and milling machi- 
nery were used. 

I remain, yours sincerely, 


WILLIAM JONES, 
Glasgow, April 22, 1891. 





GAS v. STEAM POWER. 
To THE Epiror OF ENGINEERING. 

S1r,—It seems a pity that the heat units per pound of 
coke or anthracite were not given in the account of trial 
of 100 horse-power Simplex gas engine (April 17, pages 
453 and 454). Taking the anthracite coal and the coke 
as of the relative values given, namely, 1.2 1b. anthracite 
=1.4 lb. coke, the fuel used per indicated horse-power per 
hour works out, for the total 110 horse-power to about 1 lb. 
coke per indicated horse-power per hour. 

The percentage of efficiency of the engine is known by 
the fact that 6345 cubic feet of gas were used per hour, 
containing 167.2 heat units per cubic foot. 

his worked out gives an efficiency of motor of about 
26 per cent. on the 110 indicated horse-power. ‘Lhe effi- 
Taking fair 
ordinary steam coal as containing say 10,000,000 foot- 
pounds of power, and a horse-power hour, requiring 
nearly 2,000,000 foot-pounds, it follows that a little under 

Ib. coal should theoretically suffice for a horse-power 

our. 

As a theoretically perfect gas engine would have shown 
a@ consumption of at least }1b. coke, the difference 
between } lb. ans Ib. plus the extra heat units in the 
coke, if any, would seem to represent the leakage (avoid- 
able or otherwise) in the gas plant. 

Had therefore the heat units per pound of coke or 
anthracite been given we could have calculated the per- 
centage of efficiency of the gas plant. 

Yours truly, 
C. H. Orensnaw. 

Butcher-lane, Bury, April 23, 1891. 





Tue Pic Iron Warrants Bitt.—A deputation of iron- 
masters, merchants, bankers, &c., interested in the iron 
trade, waited upon the First Lord of the Treasury and 
the Attorney-General, to lay before the Government 
their views in opposition to the Pig Iron Warrants Bill, 
introduced by Mr. Ainslie, with the ostensible object uf 

utting down gambling speculations in the pig iron trade; 

ut which, it is urged, would really shake the trade to its 
foundations, and possibly destroy the ai strong | of 
Glasgow as its central market. he provisions, of the 
Bill were explained when it was introduced (see vol. 1., 
page 169). he Attorney-General made a statement to 
the effect that he understood the Bill was not intended to 
interfere with such contracts as were in ordinary use in 
the trade, and that if it were found that the pro- 
vision of the measure would affect such interests the 
Government would op the Bill, a statement which 
had the approval of Mr. W. H. Smith, and gave great 
satisfaction to the deputation. There is very little chance 
of. the Bill being passed this session. There are no fewer 
than ten notices to move its rejection standing on the 
order book of the House. The Bill was to have comeon 
for second reading on Tuesday, but the House was 
counted out and the Bill postponed for a month, 
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H. Preece, F.R.S., Past President. 

LIVERPOOL ENGINEERING Soctety.—Wednesday, May 6th, at 
8p.m. Business: Election of Council and officers for ensuing 
session. Adjourned discussion upon Mr. George Farren’s paper, 
entitled ‘‘ Denudations at Aber-Menai, Anglesey.” 








Dratn —On the 27th ult., at 148, Abbey-road, Kilburn, after 
a long and painful illness, Loftus Perkins, aged 56 years, M.I.C.E. 
Funeral at Kensal Green Cemetery, Friday, May Ist, at 2 p.m. 
Friends will kindly accept this intimation, No cards. 
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THE EFFECTS OF BRINE PUMPING. 

AN unusual yet highly interesting and important 
question has recently been occupying the attention 
of a Select Committee of the House of Commons, 
the inquiry disclosing strange facts attending the 
prosecution of one of our most valuable home 
industries, and bringing to light peculiar defects in 
the law. People visiting for the first time the ‘‘salt 
districts” of Cheshire are considerably astonished 
at the extraordinary appearance of many of the 
thoroughfares and buildings. In the roadways 
they find cracks and pits and yawning gulfs, while 
houses and other structures on either hand suggest 
by their curious positions the recent visitation of an 
earthquake. Some are sunk several feet below the 
natural level ; others are leaning over to one side 
or the other to an extent which seems to indicate 
imminent collapse ; some are shored up all round, 
lest they should suddenly fall, while still another 
variety are minus roofs and chimneys or portions of 
their walls. All appear to be tottering to dust, and 
yet they bear evidence of having long stood thus, 
and very many are occupied by people who have 
lived in them many years. The picture is start- 
ling, but the explanation is simple. It is due to 
subsidence of the land, and this subsidence is the 
result of the brine pumping which forms the 
principal occupation of these districts. The people 
are used to it, for scarcely a week passes without 
an occurrence of this kind of a greater or lesser 
degree. This has been going on for a long period 
—in fact for over a century—and fully ten years 
ago the subject was investigated by a Parliamentary 
Committee. No steps to check the process were, 
however, taken, and meanwhile the pumping has 
continued, with more and more disastrous conse- 
quences to the land and property. Owners and 
inhabitants generally have, of course, suffered both 
inconvenience and loss, but, perhaps partly for 


35| the sake of their staple industry, they appear to 


have accepted the results of the operation as inevit- 
able, for they had no remedy. But at length an 
effort has been made to grapple with the evil. 

In almost every other case in which the prosecu- 


7| tion of an industry involves damage to property, 


compensation may be obtained by law for the 
injury done, but under the existing state of things 
no compensation can be had for all this destruc- 
tion of roads and shaking of buildings. The cause 
is obvious, but owing to the special conditions of 
the operation, it is impossible to fix the liability for 
a subsidence upon any individual, and therefore no 
one can be proceeded against. To meet this diffi- 





culty—not to stop the process of getting salt, but 
to recompense those who suffer loss therefrom— 
Mr. Brunner, the member for Northwich, which is 
the principal district affected in this way, has intro- 
ducedacompensation Bill, which hasnow successfully 
sed through Committee in the Lower House. 
he preamble of this measure puts the case very 
succinctly thus”: In certain parts of England brine 
pumping operations are extensively carried on for 
the purposes of salt and alkali manufactures, and 
the effect of these operations is, in many cases, to 
cause subsidence of the land and damage to dwelling 
houses, buildings, bridges, and private and public pro- 
perty, even at considerable distances from the site 
of the pumping shafts,” but ‘‘no effectual remedy by 
action or otherwise exists for the damage and loss 
thus caused.” It was, therefore, proposed to enact 
that on the application of property owners who had 
an aggregate rateable value of 2000/., a compensation 
district should be declared, and that for every such 
district there should be a compensation board. 
The limits of such district should be determined 
by the Local Government Board, and the district 
board so established should be empowered to form 
a compensation fund by levying upon those who 
pumped brine a rate not exceeding the sum of 3d. 
per 1000 gallons of brine raised during a period of 
twelve months. Out of this fund the sufferers 
should be compensated. To the principle of this 
proposal little opposition was offered, and the Com- 
mittee in fact speedily decided in its favour. In 
the same way they early stopped argument as to 
whether or not this operation caused subsidences, 
the chairman (Mr. J. Gathorne Hardy) observ- 
ing that it was absurd for a man of common 
sense not to know that millions of tons of salt 
could not be taken away without some damage 
being done. The Salt Union being presumably 
conspicuous offenders in this respect, naturally 
objected to being taxed, and on their behalf Mr. 
Pember, Q.C., argued that their action was per- 
fectly legal under the common law, and the inhabi- 
tants must take the consequences ; and further, 
that the proposed rate would be a tax on the 
salt industry which would give undue edvan- 
tages to foreign producers. The Committee, 
however, overruled that contention and passed 
the preamble without troubling the Union for 
evidence. The remaining opposition had re- 
ference mainly to the question of who should 
be admitted to or excluded from the right to 
compensation. For example, the London and 
North-Western Railway Company claimed to be 
admitted to compensation, Mr. Littler, Q.C., 
mentioning inter alia that it had cost that company 
during the last fifteen years about 4000/1. to remedy 
damage to their line through subsidence, and that 
the cost of maintaining both their own and the 
Cheshire Lines system had been 12,000/. On this 
oint the Committee decided that railway companies 
lend also canal companies) should not be entitled to 
compensation under this Act, so far as their works 
were concerned, but that they should be so entitled 
in respect of buildings or other property not in 
connection with the railway or canal, and not 
used for the purposes of the traffic thereon. 
They also determined to exclude in the same way 
gas and water companies, county councils, muni- 
cipal corporations, or other local authorities, and 
also brine pumpers, owners of land whe received 
brine rents, royalties for salt or other considera- 
tion in respect of land for which these were paid, 
and owners or occupiers of salt or alkali works in 
respect of such works. In short, the Bill was de- 
signed to benefit people who, not being interested 
in the pumping, sustained damage, and to this limit 
the Committee practically confined it. 

During the proceedings it was explained that the 
brine was formed by the dissolving of rock salt by 
fresh water. This water, when once it had taken 
up about 24 or 25 per cent. of salt, became brine, 
and ceased to eat away the reck. If in that condi- 
tion it was allowed to remain lying on the rock salt, 
nothing further would occur, but the pumpers took 
away something like 1,200,000 tons of salt a year. 
This of course caused a vacuum which was at once 
filled up by fresh water which carried on the pro- 
cess, and hence subsidences, estimated to cause 
damage to sects to the extent of about 90001. a 
year. The Bill will probably be opposed again in 
the House of Lords, but it is almost certain to pass 
eventually, and even restricted as it is, it will be 
of great benefit to the private owners in the salt 
so not only in Cheshire, but in Worcester- 
shire. 
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THE PROSPECTS OF TRADE. 

No doubt can be entertained as to the prospects 
of trade. A fair production continues, but new 
orders are by no means equal in volume to the work 
completed, a point borne out by the fact that 
whereas a year ago 1.7 per cent. of skilled work- 
men in the kingdom were idle, there are now 2.8 per 
cent., and it may be taken that a larger ratio of un- 
skilled men are out of work. Another evidence is 
in the decreased quotations for material. Busi- 
ness has been done in steel plates at about 61., 
which is the lowest point for several years, and 
about 50 per cent. down from prices ruling but 
a few months ago. Recent quotations for angle 
bars are 61, 2s. 6d. per ton against 91. a year ago ; 
boiler plates, 71. 7s. 6d., against 101. ; ship-plates, 
61. 10s., against 91. Prices of malleable iron also 
show a decline, common bars being sold at 61. 5s., 
whereas a year ago, when the downward grade 
had commenced, the price was 7l. 5s, Railway 
traffic receipts show an increase to date of 6 
per cent., which would indicate that for the 
— there is still fair activity, and the 

oard of Trade returns also show that we have 
not ‘gone far in retrogression. The imports 
for the past three months show a decrease of 
2.9 per cent., while the exports have decreased 
1.2 per cent. But it is significant that the decline 
is heavy on iron and steel material and products, 
and also on coal. An increase in dry goods partly 
makes up the deficit under these heads. Freights 
are quiet and lower, and as a consequence there is 
not the same tendency to build vessels. But at the 
same time many ocean lines are taking the oppor- 
tunity of low contract prices to add to their fleets, 
and thus several important orders have been placed 
within the past month or two. General trading 
firms, too, with faith in the future, have also 
entered the market, which is not surprising when 
it is noted that in some cases good sailing ships 
may be had for between 9/. 10s. and 101. per ton 
gross. A year ago this figure would not have done 
more than bought the material. 

The launches of ships during the past quarter 
show a distinct falling off, as the following figures 
clearly indicate: 


Merchant Vessels Launched in Britain. 


Vessels. Tons. 
March quarter, 1891 ___... 243,422 
Dec. » 1890 “e 169 277,726 
Sept. », 1890 ad 180 306,577 
March Pe 1890 ek. 177 284,035 
= os 1889 ix 127 221,783 
1888 ... 95 157,167 


” ” 

In the past three months 27 of the vessels 
launched were sailing ships of 40,106 tons against 
127 steamers of 203,316 tons, the sail tonnage being 
16.5 percent. of the total ; in December it was 13.2 
percent. ; in March quarter last year, 11.07 per eent. ; 
in 1889, 11.05 per cent.; and in 1888, 10.57 per 
cent, With a reduction in freights there is, there- 
fore, a greater tendency to build ships instead of 
steamers, presumably because they are less costly 
in working, especially with dear coal as at present. 
On six months, as the figures above show, there 
has been a decrease in production of nearly 20.6 per 
cent. of tonnage. Although at first glance there 
does not appear to be a falling off in the vessels 
under orders, as indicated in the Table given 
below, this idea is found to be inaccurate on 
closer examination of the facts. Compared with 
a year ago there is 6.8 per cent. less tonnage in the 
yards ; but since September there has been a steady 
improvement. Of course when contrasted with 
June, 1889, when trade was very brisk, there is 
a distinct falling off. There is, however, one point 
of moment in connection with these figures. They 
do not include warships, and 15,000 tons of new 
Navy ships have been launched from private yards 
during the past three months, and no new Navy 
ships have been given out. In the latter part of 
last year naval ships of 60,860 tons were launched, 
so that there are now 76,000 tons less warships 
building in private yards than was the case a year 
ago. This, therefore, brings the actual decrease 
of work, as compared with a year ago, to 135,000 
tons, instead of 60,000 tons, as shown in the fol- 
lowing, which only gives figures regarding merchant 
vessels, 

Merchant Vessels under Order. 


Vessels. Tons. 
March, 1891 oe ... 649 804,846 
December, 1890... so 734,010 
September, 1890 ... ay 406 652,248 
June, 1890... ... ... 464 739,914 
March, 1890 i 1» wae 863,678 





December, 1889... is 521 872,957 
September, 1889 ... as 521 882,749 
June, 1889 ... ss ~~ 536 929,611 


One other point which materially affects the 
significance of the figures given is the fact that a 
larger number of the vessels on the stocks are nearer 
completion than was the case three months ago. In 
other words the vessels included in the above for 
which preparations are being made, show a very 
great falling off—nearly 39 per cent. in tonnage 
since the beginning of the year. We are, however, 
pretty much in the same position as a year ago. 


Merchant Vessels in Initial Stages of Con.truction. 


Vessels, Tons. 
March, 1891 an aes 145 180,349 
December, 1890... om 178 293,288 
September, 1890 ... Se 136 242,091 
June, 1890 ... Sey “ie 60 99,075 
March, 1890 ee ae 104 187,075 


It is therefore evident that there is not work in 
the yards for more than five or six months, pro- 
vided, of course, no new orders are forthcoming. 
A year ago there was work for a year. We are 
moving forward to a time of greater or lesser de- 
pression. The next Table indicates the extent of 
the work in the leading districts. Compared with 
the figures for the beginning of the year, the 
Clyde shows an improvement of 12,000 tons, or 
6.35 per cent.; but there is a decrease of 72,000 
tons, equalling 26.4 per cen'., when compared with 
a year ago, and the reduction is more marked 
still in view of the launch of four cruisers totalling 
14,000 tons. A fourth of the Clyde work at pre- 
sent is sail against a sixth a year ago. The Tyne 
has a similar total to that of a year ago, and 10 
per cent. better than at the beginning of the year, 
but this is nullified by there being less warships 
building in the district, three Navy ships of 11,000 
tons having been launched. The Wear is rather 
worse off than in the two preceding years; but is 19 
per cent. better than last year. The Tees is practi- 
cally as it was in January, but 6 per cent. better than 
a year ago, and 14 percent. better than in 1889. The 
Mersey, while12.7 per cent. better than three months 
ago, shows a decrease on preceding years, parti- 
cularly on April, 1889, when there was nearly double 
the tonnage building. Ireland stands alone in having 
more work than at the previous periods, an increase 
of about 16 5 per cent. on January’s total. These 
percentages are based on tonnage. The following 
are the details: 


Merchant Vessels on the Stocks. 


April, | April, 


| April, January, | 

| 3891. isn.’ | 1890, 1889. 

hee | Meter 
District. | | | | 

is a | a a 

si « |'8| « |8i 329 [Bl gs 

sie if] é |f/ 28 |e é 














| 
Clyde .. 148 | 201,459 1 
| 14 


Mersey ..| 15 21,280 
Ireland .. 23 | 82,375 2 


18,845 23  25,500/ 23 | 40,626 
70,657 28 73,732) 23 | 73,737 








14 180,447 153 273 932/145 | 297,659 
Tyne ..| 73 | 142,092 66 130,772 | 72 143,196 | 80 | 164,378 
Wear ..| 52 | 120,945 47 101,485 59 127,552 | 60 | 125,091 
Tees ..| 55 | 123,583 50 124,592 59 116,576) 51 | 108,394 

22 

27 





As to our clientéle 15.4 per cent. of the tonnage is 
for abroad, which is much less than at previous 
dates, the average being about 21 per cent. The 
United Kingdom tonnage is 629,400 and the colonial 
19,624. Germany is now having built 11 vessels of 
14,660 tons, 11,620 tons being sail, against 66,575 
tons a year ago, and 79,556 tons at this date in 
1888. France is only having four steamers of 5950 


tons against 13 of 21,490 tons last year, and 9150 |? 


tons in 1888. Italy has more, 5 steamers of 11,200 
tons. Norway is taking 10 vessels of 14,279 tons, 
equally divided between sail and steam, against 
19,295 tons a year ago. Russia has ordered 8 
steamers of 10,540 tons, South America 18 steamers 
of 20,987, Spain 4 steamers of 3764 tons, and the 
other countries one or two each. It is interesting 
to add that 90 per cent. of the tonnage building is 
under the supervision of Lloyd’s Registry, to whose 
quarterly return we are indebted for our principal 
figures, 





THE NAVAL EXHIBITION. 

A FEw weeks ago we gave a description of the 
leading features of the then proposed Naval Exhibi- 
tion, Since that time the proposals have been 
mostly translated into actualities ; for to-morrow 
the Prince of Wales, as representing the Queen, will 
open the Exhibjtion in state. The pageant promises 











to be one of the most brilliant that has been seen 
of late years, and as the public is to be admitted 
later on for the sum of one shilling, doubtless the 
crowd will be the greatest that has collected for a 
show of the kind for many years. 

We have said that the proposed features of the 
Exhibition have been translated into actual facts, 
but this statement must be accepted with a certain 
amount of reservation. The new buildings which 
have been planned are all erected, and certain other 
leading features are complete or approaching comple- 
tion, but after a walk through these buildings at the 
early part of this week—to see the litter of packing 
cases, ships’ models, guns, armour plates, machinery, 
and a thousand otherthings with which the floors were 
encumbered—one wondered whether six months or 
twelve would beareasonably short time toallowtoget 
things into place. This, however, is the way of all 
exhibitions, and the initiated in these matters say 
that the Naval Exhibition is remarkably well up to 
date. Certainly the placid face of Mr. Lloyd, the 
manager, shows no evidence of anxiety, and he has 
had quite suflicient experience in these matters to 
detect any sign of weakness in the matter of prepa- 
ration. After all, it is the packing cases which are 
so largely responsible for the chaotic and unfinished 
appearance of exhibitions immediately before their 
opening. A packing case say 12 ft. or 14 ft. long 
by 6 ft. wide and 10 ft. high makes a terrible ob- 
struction in a gallery, and, with its attendant litter 
of shavings, straw, and packing paper, gives a won- 
derfully unprepared look to the show; but it does 
not take long to knock this to pieces, stow it away, 
and clear up the litter, whereupon the model, or 
other exhibit, stands out bravely on its pedestal, 
as spick and span as paint, lacquer, and plate glass 
case can make it. 

The Exhibition will contain many features of 
special interest to our readers, but at the same time 
it must be remembered that it is by no means an 
engineering show, indeed the engineering side will, 
so far as we can judge, be one of the weakest 
features ; considering the Navy now depends 
entirely on steam machinery for its motive power. 
This perhaps is inevitable. It would have been mani- 
festly impossible to show warship engines, however 
attractive the exhibit might have proved ; although 
we have a suspicion that the crowd is not so much 
taken with machinery shows as at one time it was ; 
a fact doubtless due to the greater commonness 
of engines and boilers in the present day, and 
also to the surfeit the public had at the Inventions 
Exhibition, from which they have not yet quite 
recovered. There will, however, be a_ few 
models of marine engines, the most prominent 
perhaps being the fine historic collection of Messrs. 
Maudslay, Sons, and Field. This collection con- 
sists of working models of marine engines, together 
with drawings and working models illustrating the 
progress of marine engineering from 1823 to the 
present day. The exhibit of Messrs. Bullivant 
and Co., including the engines of H.M.S. Gorgon, 
date 1838, and various other models, makes an 
interesting supplement to this collection. Messrs. 
John Penn and Sons’ display is also of great in- 
terest and includes models of the oscillating engines 
of H.M. Sphinx date 1846, 6 Ib. steam pressure ; 
horizontal trunk engines for the Minotaur, 1865, 
steam 25 lb., and other relics of an easy 
pressure era. The visitor will be able to con- 
trast with these the splendid model shown by 
Hawthorn, Leslie, and Co., of the triple expansion 
engines of the Italian battle-ship Sardegna, which 
will take an aggregate power of 25,000 horses to 
ropel her at full speed. A still greater novelty 
will be the quadruple engines of Fleming and Fer- 
guson. Pumping machinery, air - compressing 
engines, and some other examples of the mecha- 
nical arts will also be shown, but these we will deal 
with, so far as their importance demands, at a future 
date. 

The ships’ models should of right occupy the 
most prominent position in a Naval Exhibition, 
and in the present case a most magnificent collec- 
tion has been got together by the committee 
appointed for the purpose, of which Admiral Sir 
Thomas Brandreth, ex-Controller of the Navy, and 
Sir Nathaniel Barnaby, the late Director of Naval 
Construction, are respectively the chairman and 
vice-chairman; Mr. G. R. Dunell being the 
secretary. Although the Exhibition is exclu- 
sively a Naval Exhibition, several models of mer- 
chant vessels demand a place from the fact of their 
being what is known as ‘‘ mercantile cruisers.” and 
thus auxiliaries to the Royal Navy. Some of these 
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models of merchant vessels are amongst the most 
beautiful obfects in the Exhibition; we mayinstance 
the model of that truly majestic vessel the Majestic, 
and doubtless in due course there will be uncovered 
others hardly less magnificent. The models of war 
vessels are not all so resplendent as those of the 
modern ocean liners; but the best of them are 
certainly as much to be admired as works of art, 
although not so attractive in the matter of paint, 
varnish, and silver-plated fittings. A large num- 
ber of the models of warships were originally 
prepared for use and not for show, in addition to 
which they have not that vast motive power— 
advertisement—to pay for the costly delicacies of 
the model maker’s art. The thousand pounds or 
so spent on the model of an Atlantic liner is as 
effective a way of laying out the money in making 
the line known as any yet devised. 

The historical series of warships, which is exhi- 
bited by the Models Committee, consists mainly of 
models lent by the Admiralty and got together from 
the Royal Dockyards, Greenwich, and other sources. 
There is a very good collection of models of ships of 
war of the last century, and of the seventeenth 
century models there are three ships; viz., the 
Royal Sovereign, the Royal William, and the Ruby. 
The committee also show the model of the Great 
Harry, which takes us back to the sixteenth century; 
but very properly take no responsibility as to the 
accuracy of the representation ; indeed, the model 
has beenmade from paintings or prints, and is of very 
doubtful authenticity. A very interesting exhibitof 
historical interestis that of R. and H. Green. In fact 
the yard of this firm at Blackwall is one of the most 
interesting historic relics in the kingdom, although 
of course it is more than this, as a great deal of 
modern work in iron and steel is still carried on 
there, as our readers well know. Blackwall Yard 
dates back almost tothe time of Queen Elizabeth, 
and probably more ‘‘ wooden walls” have been 
built there than on any other spot in the United 
Kingdom, outside the Royal Dockyards. Messrs. 
Green’s exhibit has a charming old-world look, and 
forms one of the most pleasing features in the 
Seppings Gallery, in which place the models are 
berthed. Messrs. Green’s almost next door 
neighbours, Messrs. Yarrow and Co., and the other 
great torpedo boat building firm at Chiswick, 
Messrs. Thornycroft and Co., both will have charm- 
ing displays of the beautiful little craft by which 
they have won name and fame ; and probably also 
something more material in the way of reward. 
Messrs. Thornycroft have, too, something to show 
in the way of historic interest ; for in engineering 
history years correspond to centuries of the more 
ancient arts. A model of H.M. torpedo boat 
Lightning, the first torpedo boat built for the 
British Navy, and the working model of a 
steamer made by the late Mr. Thomas Thorny- 
croft in 1856, and supplied with a fan for 
forcing the draught, supply examples of the 
early history and inception of the torpedo boat. 
On Messrs. Yarrow’s stand there are some beau- 
tiful models of torpedo boats; and the models 
of the stern-wheel gunboats for the Zambesi River 
may some day prove of great historic interest ; at 
any rate they are pioneers of a type. 

The great Mersey firm of engineers and ship- 
builders has a most extensive display, and Messrs. 
Laird Brothers have also a good deal of historic in- 
terest toshow. There is the earlyiron paddle steamer 
John Randolph, date 1834 ; said to be the first iron 
steamer ever seen on American waters. She was 
built at Birkenhead, taken to pieces, shipped to 
America, and rivetted together on the Savannah 
River, where for many years she did duty as a tug 
boat. There are also shown by this firm models of 
other steamers, from the Hon East India Company’s 
steamers Euphrates and Tigris, date 1834, down to 
the first-class battle-ship Royal Oak, now building; 
one of the eight monsters which will once more put 
us at the head of the world as owning battle-ships 
of the largest size ; a position at present occupied 
by Italy. 

We will leave the rest of the models for further 
notice ; otherwise we shall swell this preliminary 
article to undue length. 

The main entrance to the Exhibition is from the 
river embankment, and on entering one finds two 
galleries branching outwards on either hand. 
These, with a third gallery, form the triangular 
series of buildings which constituted the Mili- 
tary Exhibition. One of these branching gal- 


leries is the Seppings Gallery, which, as already 
stated, is devoted to the models; the other 








contains the art exhibits, and the Arctic part 
of the Navigation Committee’s section. The 
Arts and Relics Committee have got together a 
really wonderful show, a most beautiful exhibi- 
tion in itself. The Exhibition has been most fortu- 
nate in securing Major Edye as honorary secretary 
of this committee. Major Edye is an expert in 
art matters, and has a wonderful capacity for hard 
work and organisation, the two great essentials in 
all exhibition work. The general public can have 
but little idea of the amount of voluntary work 
undertaken by the various naval ofticers—Major 
Edye is of the Royal Marines—simply for the good 
of the service. For six months past these gentlemen 
—all, or nearly all of them we believe retired, and 
therefore with no expectation of personal gain— 
have come early and stopped late day after day, 
Monday morning until Saturday night, without 
intermission. There may be in this Exhibition 
many things in the shape of guns, models of power- 
ful ships, machinery, and other objects, which will 
tend to give British citizens a feeling of security 
and pride in the strength of the Navy; but there 
will be nothing that should so strongly emphasise 
this feeling as the enthusiasm shown by retired 
naval officers—old and young—in the interests 
of the naval service. It is this which in past wars 
has carried us to success in spite of the obstinacy 
of our red-tape home departments, and in spite of 
the blundering political system by which the Navy 
is ruled. 

To return, however, to the Exhibition itself 
there are, we believe, about 2000 pictures shown, 
some of them of large size and of considerable 
value. Naval battles naturally form the staple 
subject, but there is a large collection of portraits 
both of naval worthies and the ships on which 
they served. Two interesting objects in the Art 
Section are the silver models of H.M.S.S. Bri- 
tannia and Victoria, which formed part of the 
“* Jubilee offering” of the officers of the Royal 
Navy and Royal Marines to Her Majesty. These 
models are one hundred and twentieth part the full 
size of the ship, and have been worked out with 
most extraordinary fidelity. The actual anchors of 
the ship weighed 110 cwt., but in the model they 
weigh only } oz. troy. The 41-ft. launch of the 
real ship is in the model about 4 in. long, and yet 
all the eyebolts and planking are distinctly shown. 
In the rigging about 5000 ft. of wire are employed 
in making up the shrouds and stays and other 
ropes, which are all three and four-stranded accord- 
ing to the thickness. Much of the wire used is 
but 120th of an inch in diameter. The masts, bow- 
sprit, and yards are built up of over 450 pieces, and 
in the ship and her fittings there are nearly 4000 
separate pieces of silver. The Britannia was de- 
signed in 1812. The model of the Victoria is no 
less wonderful in its minute accuracy. It is 34 in. 
long, and has revolving turrets, guns, anchors, 
boats, &c., complete. The boat equipment is very 
interesting, there being thirteen boats in all. The 
second-class torpedo boat weighs 2} oz. troy. 
Altogether these two models have been built up of 
about 9000 pieces, every one made to scale, and 
about 7000 holes had to be drilled. Over 200 work- 
ing drawings of a scale of ;}; in. to the foot were 
required. 

The Navigation Section, of which Admiral 
Colomb is president, and Captain Washington, 
R.N., secretary, is berthed in the Cook Gallery, so 
called after ‘‘the greatest of English navigators, 
Captain James Cook, F.R.S.” This part of the 
Exhibition has been divided in seven sub-divi- 
sions, namely, Arctic, signals, lights, buoys, and 
beacons, marine, meteorology, hydrography, com- 
passes, and navigating instruments. The first- 
named of these sub-divisions will be that of most 
general interest, and the sub-committee, which 
contains names so noteworthy as those of Admiral 
Sir Leopold McClintock, Sir George Nares, Sir 
Allen Young, and Captain Markham, is certainly 
to be congratulated on the many interesting objects 
got together. One of the first things that will 
attract the attention of visitors after passing the 
main entrance will be a full-sized model of an 
Arctic encampment, with real tent, real sledges, and 
very realistic snow done in plaster-of-paris. The 
relics of Arctic exploration which have been got 
together will form a most complete series. The 
signals sub-division will have a fair exhibit, 
although the subject does not give scope for a very 
popular display. It consists chiefly of lights and 
fog-signal apparatus. A collection of signal books 
from the time of Charles II. up to the present date 








will be of interest to the professional sailor. The 
lights, buoys, and beacons division will include models 
of lighthouses from the first Eddystone down to the 
present day; the greater part of which are lent by the 
Elder Brethren of the Trinity House. The most 
striking exhibit in this section, however, is in the 
grounds. It consists of the representation of a 
lighthouse 170 ft. high, which was originally 
erected at the Liverpool Exhibition. The struc- 
ture consists of a wrought-iron framework, built up 
of angles, tees, &c., over which is placed a skin of 
concrete to give a realistic appearance. Messrs. 
Chance have supplied a lenticular apparatus. The 
light will be supplied by electricity, and will be 
produced by a current of 500 ampéres at 60 volts. 
This will be condensed by the lenticular apparatus 
to a beam of 5,000,000 candle-power. As this 
single light will absorb about 60 indicated 
horse-power in its production, it will be easily 
understood, even by those who are not able to con- 
strue volts and ampéres into illuminating power, 
that it is a most powerful light, we believe the most 
powerful light in the world. It will certainly be 
the wonder of regions far beyond the confines of 
Chelsea during the evenings of asummer which we 
hope may come this year, in spite of the prophets. 
By way of affording a contrast to this wondérful 
beam there will be shown the original cresset 
light, placed in early days on St. Agnes in the Isles 
of Scilly. Another prominent feature in this section 
will be a large gas bell buoy, which, we believe, is 
to be shown afloat in the artificial lake constructed 
in the grounds. The Marine Meteorology Section 
consists largely of charts, although a good many in- 
struments are also shown in this department. Per- 
haps the most popular feature will be some models 
shown by Mr. Clayden, to illustrate ocean currents. 
The continents and chief islands of the globe are 
made in high relief, so that the space between can 
be filled with water to represent the oceans. There 
will be jets of air made to impinge on the surface 
of the water, so as to represent the prevailing 
winds. The currents thus set up are made visible 
by means of floating particles of lycopodium 
powder, and the way that the course of the 
water is deflected by the contour of the land is 
illustrated. Of course one great element of dis- 
turbance is absent from the fact that the bottom of 
the sea is perfectly smooth. It isto be hoped that 
Mr. Clayden will be able to carry out his interest- 
ing experiments with larger apparatus, more upon 
the scale adopted by Professor Osborne Reynolds 
in his model estuary experiments. The hydro- 
graphical subdivision also consists largely of charts, 
ancient and modern, many of the former being of 
great interest. Amongst the instruments there 
will be a series of chronometers illustrating the 
development of these beautiful pieces from the 
more primitive designs of early days up to the 
present high perfection of design and finish. The 
history of the mariner’s compass is likewise shown 
by object-lesson. 

The Ordnance Section is placed in what is known 
as the St. Vincent Gallery, a new building erected 
upon the ground that has been taken over this 
year, and which is in excess of that which was 
occupied by the Military Exhibition of last year. 
The aim of the Ordnance Committee—of which 
Admiral Cleveland is the chairman and Lieu- 
tenant E. P. Bechervoise, R.N., the secretary 
—has been to illustrate the history of naval 
ordnance since the reign of Henry VI., a period 
which will be represented by an old wrought- 
iron ‘‘serpent”’ gun, date 1422-1461. The length 
is 8 ft. 6 in., calibre 4}in., and the weight 8 cwt. 
70 lb. Naval gunnery as a science, we are re- 
minded by a publication emanating from the Com- 
mittee, dates from a very recent period, namely, 
since the gunnery school was established at 
Portsmouth under Captain Sir Thomas Hastings 
in 1832. 

In addition to the old serpent piece already 
named, there will be a large number of ancient 
weapons. The second in chronological order is a 
breechloading peterara of forged iron made in the 
period of Edward IV. This gun is made of longi- 
tudinal bars of iron hooped together with two iron 
rings; from which it would appear that in those 
early days ordnance designers were not oblivious 
to the necessity for longitudinal strength. The first 
brass gun shown is a saker of the date of Henry 
VIII. ; and, in fact, all the rest of the guns shown up 
to those dating from the beginning of this century 
are of brass. The guns of the present century, 
many examples of the old smooth bores, 32-pounders, 
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68-pounders, howitzers, carronades, and other 
relics of a never-to-be-forgotten past. The quick- 
firing weapons of the present day, with their beau- 
tiful finish and air of murderous gentility, like a 
Parisian derelict, afford a notable contrast to these 
sturdy old warriors. The machine guns—Norden- 
felt, Hotchkiss, and Gatling—are also well repre- 
sented. There is also a model of a 38-ton muzzle- 
loader, which is neither of great historic or 
scientific interest, and a full-sized model of a 
13.5 in. breechloader, of the type which has been 
placed in the barbettes of some of the ships of the 
Admiral class. 

Small arms are also extensively represented, 
beginning with old flint and steel muskets of the 
early part of the seventeenth century, and coming 
down to the present day. The collection of projec- 
tiles, too, is most extensive, there being food for 
study for weeks to any enthusiast who wishes to 
perfect himself in this lore. There are a few 
objects of historic interest in this collection, the 
chief perhaps being the Palliser shot of an 18-ton 
gun which was fired at the Inflexible during the 
bombardment of Alexandria. This shot killed 
Lieutenant Jackson and Mr. Shannon, the car- 
penter. It then struck, base first, an iron bollard, 
upon which it printed its mark. It wrecked the 
captain’s cabin, deflected several iron beams, and 
finally passed through the upper deck, upon which it 
remained. The bollard is also shown reclining in 
peaceful proximity to its old assailant. One cannot 
helpanuncomfortable feeling when one gazeson these 
relics and speculates what might have occurred had 
the Egyptians been a little more advanced in the 
art of warfare and sent a few more such projectiles. 
There is a yet more ancient relic of a sea fight, and 
one which we can look on with fewer misgivings. 
It is an iron shot hauled up from the bottom of Sole 
Bay in a fisherman’s dredge. It was fired during 
the fight which took place there in 1672. 

There is an annexe to the Ordnance Section, in 
some respects more important than the section 
itself. The Exhibition authorities have been very 
generous to Messrs. Armstrong and Co., the great 
Elswick firm having a whole gallery set apart for 
their own exclusive use. The most prominent 
object here is a full-sized 110-ton gun—happily 
constructed of wood—erected in a full-sized sec- 
tion of the Victoria’s turret, and mounted on its 
hydraulic carriage. The projectile and model of 
the charge, which is 9 ft. in length, are also shown. 
The 110-ton gun, it will be remembered, is designed 
to fire a projectile weighing 1800 lb. with a powder 
charge of 960 lb. The compound armour of the 
Victoria’s turret is 17 in. thick, and the weight of 
the entire turret with its two guns is about 900 tons. 
This exhibit will be one of the chief sights of 
the Exhibition, although it is placed in a some- 
what obscure corner. Another part of the Arm- 
strong gallery is devoted to the representation 
of the battery of a modern battle-ship, although 
no great effort has been made to render the 
construction realistic, as in the case of the 
old Victory a little further on; at least the 
joists and beams of an ordinary wooden building 
have not much in common with the tees, bulbs, 
angles, &c., of modern ship construction. How- 
ever that is a small matter for the secondary arma- 
ment, which occupies the battery of a_line-of- 
battle ship, is all there in actual reality ; a 6-in. 
quick-firing gun; three 4.7-in. _— firers ; and 
two 6-pounder Hotchkiss guns. There is also here 
an average lieutenant’s cabin. Messrs. Armstrong 
also show a 6-in. 5-ton coast defence gun, 
mounted on a hydro-pneumatic mounting with the 
pit from which it rises to be fired, and into which it 
descends to be loaded and laid, the latter operation 
being performed by the aid of mirrors. This gun 
will be shown in action at stated intervals. A num- 
ber of those quick-firing guns, which have done so 
much of late to keep bright the fame of the Els- 
wick firm, will be shown in a separate section. A 
most attractive feature in this exhibit will be 
afforded by fitting some of these guns with the 
Morris Company’s aiming tubes, so that visitors will 
be able to practice with the guns at a movable 
target which is designed to a scale to represent a 
torpedo boat at 800 yards as she would appear while 
steaming at full speed at sea, At least that is the 
proposal, and if carried out it will prove a most 
formidable rival to the shooting gallery over the 
way. One can imagine the altered feelings with 
which the ordinary taxpayer would regard the votes 
in the Navy Estimates after an hour or two's prac- 
tice at Messrs. Armstrong’s show. If he had made 


good average practice and potted say a score or two 
of torpedo boats at 800 yards, he would pay his 
contribution towards the ordnance vote with a 
cheerful countenance, if he scored nothing but 
misses he would think that we could not have 
too many torpedo boats. In any case he would 
be apt to take a sporting interest in the Navy 
Estimates, and that, we take it, will be the great 
good that will come out of this Exhibition. It will 
do almost as much as a minor naval war to arouse 
public enthusiasm. As an object lesson to the 
ordinary member of Parliament it will be without 
parallel. We look forward to seeing quite half a 
dozen members in the House when the estimates 
are brought forward next year. To return to the 
Elswick exhibit, the space over the ironclad battery 
is utilised as a model room. Here are some fine 
models of ships the firm has built, but the one that 
will eclipse all others is a model of H.M.S. Vic- 
toria to the heroic proportions of one-twelfth full 
size. It is much to be regretted that this most 
interesting object is placed in a bad position in a 
not easily accessible loft ; for a room approached 
by such a very steep ladder deserves no better de- 
scription. However, the model is well worth 
climbing the ladder to see, to say nothing of the 
other models. Amongst the latter a representation 
of the piling that had to be done to make a firm 
foundation upon which to build the Victoria is by 
no means the least interesting. 

ArmstrongandCo., are, however, by no meansthe 
only firm that havea show to themselves. When, 
last October, the Executive Committee invited pro- 
posals to exhibit, the whole space at their disposal 
was quickly taken up, indeed it was, we believe, 
applied for two or three times over. Under these 
circumstances every effort was made to create addi- 
tional space, and with this view certain important 
firms had permission to erect kiosks in the grounds. 
Unfortunately some of these buildings are very 
ugly and do much to disfigure the view. J. and G. 
Thomson, of Clydebank, have in their kiosk 
a very fine collection of models. A full model 
of the first-class battle-ship Ramillies—one of 
the eight—models of H.M.S.8. Scout, pro- 
tected cruisers Terpsichore, and other vessels 
are shown. The much-debated Spanish torpedo 
gunboat ‘‘ El Destructor,” the Spanish cruiser 
Reina Regente, and some other vessels of a like de- 
ne Mg are also represented. A splendid model 
of the City of Paris naturally finds a place in this 
collection. The Fairfield Company have also a 
separate building in which they show a splendid 
collection of models, The Thames Iron Works 
have also a kiosk with a series of models, beginning 
with our first ironclad the Warrior, and coming 
down to the Blenheim, now in progress. The 
P. and O. Company establish a historic re- 
cord which is not to be broken, by showing 
Cresarean galleys of the first century, but this 
is only a picture. In models, however, they 
may claim a respectable antiquity by means of the 
William Fawcett, built in 1829, the first P. and O. 
ship. This vessel, of 206 tons and 60 horse-power, 
may be contrasted with the Himalaya and Aus- 
tralia of 7000 tons and 10,000 horse-power now 
being built for the company at Greenock by Caird 
and Co. 

Of the outside shows we cannot say much now. 
The full-sized representation of the Victory is the 
most important of these and will prove the great 
show of the Exhibition. Nothing could be more 
‘* realistic” than the way in which this counter- 
feit of Nelson’s old ship has been got up, and 
the execution of the work reflects great 
credit upon the contractors Messrs. Campbell, 
Smith, and Co., of Newman-street, W.C., and 
their representative Mr. Tom Rhodes, who has had 
charge of the work. It may be added that the 
same firm carried out the work in building the old 
London street at the South Kensington shows of 
two or three years back. In the present instance 
the details have all been arranged by a committee 
of naval officers, assisted by suggestions probably 
from every retired admiral on the Navy list ; for it 
was not suflicient to show the Victory as she is 
but as she was at the date of the memorable 
fight. The main deck is produced in full 
with all the guns cast loose for action on 
the port side, and the guns secured, with mess 
tables in place on the starboard side. Even the 
most keen-eyed and critical old salt could not fail 
to be deceived were he transported unknowingly 
on to this make-believe ship. We do not propose 








to destroy the illusion by saying how the appearance 





of immense strength and solidity of one of our old 
wooden line-of-battle ships is attained, but we will 
state that the guns are not cast in iron, but in 
plaster-of-paris, as it may prevent people from chip- 
ping them with parasols and walking sticks, as has 
already been done. It was at first intended to have 
real guns, but the extra strength that would 
have been required in the structure would have 
amounted to more than the cost of the ‘‘ quakers.” 
We believe that application was made to certain 
Government authorities for the loan of the guns, 
and that this application started on an ordinary 
tour of departmental pigeon-holes. A certain high 
authority, whose official sanction was necessary to 
obtaining the guns, was one day at the Naval Exhi- 
bition, and was incensed to see two of these very 
pieces coming ina cart. As he knew the appli- 
cation had been made, and as he knew he had not 
given his permission, he was very, very angry. Pre- 
sently the cart stopped, a couple of men jumped in 
and lifted out one gun on to the shoulders of two 
other men, whereupon the high official’s anger gave 
way to surprise. It is said, however, that the 
application is still making progress amongst the 
pigeon-holes, as no one has thought to say the real 
guns are no longer required. 

There are many other shows of a popular nature, 
such as the iceberg (with an electrical aurora 
borealis inside), the panorama of Trafalgar, &c., 
but with these we do not propose now to deal. The 
large artifical lake which has been constructed will 
prove a source of great attraction, especially 
in conjunction with the fireworks, for which 
great preparations have been made. We do 
not know whether we shall be out of order 
in classing the actions between ironclads, 
which are to take place on the lake, in the latter 
category; if so, we trust the eminent naval strate- 
gist who has planned the tactics will pardon us. 
Two battle-ships have been built of 25 ft. each. 
They have military tops with practicable machine 
guns, barbettes, with principal armament (also prac- 
ticable), and are to be propelled by real screws, 
actuated upon the crank principle by mechanism 
of the most improved type, and which, it is safe to 
say, will be far more complex in its design than 
the propelling machinery of any other of Her 
Majesty’s battle-ships. One at least of these vessels 
will possess a practicable magazine ; for the engage- 
ment, which is to be fought, will end with its blow- 
ing up; and the propelling machinery will walk 
ashore after the spectators have withdrawn. 

We have not space now to refer to the many 
interesting exhibits in the Camperdown Gallery, 
which include the armour-plate shows of the big 
Sheffield firms, and the torpedo exhibit, which has 
been arranged by Lieutenant Wells, R.N., but we 
shall return to these and other subjects of interest 
at a future date. 








NOTES. 
THE AUSTRALIAN IRRIGATION COLONIES. 

IN our forty-seventh volume (pages 14, 67, and 
70), we gave an account of the design and com- 
mencement of the irrigation colonies on the River 
Murray. We are glad to learn after two years 
that the sanguine estimate we then formed has been 
fully justified, and that great success has attended 
the venture. Several thousand well-to-do settlers 
have gone out from this country, and substantial 
returns have already been secured ; 11,000 acres 
of land have been taken up and are being brought 
into cultivation. Heavy crops of grapes have been 
gathered from vines planted but two seasons, 
apricots, figs, oranges, and lemons are also in 
bearing. The Zante currant vine is thriving mag- 
nificently, and those only planted three years are 
heavily laden with fruit. N o injury has been sus- 
tained from blight orinsect pests. The dried fruits 
are of excellent quality, and have been harvested in 
the sun. Land is going up in value, and offers of 
751. and 1001. an acre for land planted twelve 
months ago have been refused. Business sites dis- 
posed of by the company are now fetching 40/. to 
2001. each. The main irrigation channels now ex- 
tend 90 miles, and the subsidiary channels 140 
miles. Main pipes for the reticulation of about 
ten miles have been put in. Cold storage works 
have been opened, and planing mills completed. 
The expenditure of the company, as certified by 
the Government auditors, has been 226,000/. at 
Mildura alone. Sanitary works have been carried 
out, and the death rate at Mildura during 1890 was 








only 4.4 per thousand. Efforts are being made to 
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induce the Government to build a railway to the 
colony ; the Chaffey College of Agriculture is being 
pushed on, as well as the Public Institute, Public 
Library, and Horticultural Museum. Inall regards 
good progress is being made, and a promising open- 
ing being made for persons of small capital, who 
desire an open-air occupation that does not demand 
heavy labour. 


SusMARINE TELEGRAPH ENTERPRISE. 

The Anglo-American Telegraph Company’s re- 
pairing steamship Minia, has been engaged during 
the past half-year in the repair of the Northern 
Placentia cable. The directors of the Anglo- 
American Company availed themselves of the 
services of the Eastern Telegraph Company’s 
steamer Mirror for the repair of the Brest and St. 
Pierre cable, near Brest. ‘The charges against 
the renewal fund of the Anglo-American in the 
half-year ending December 31, 1890, were ex- 
tremely moderate. The revenue of the fund for 
the six months amounted to 15,785l., while the 
charges against the fund were 12591. for the value 
of the cable used in the diversion of the Northern 
Placentia and Sydney cable, and 1887/. for the 
renewal of artificial lines. The renewal fund stood 
at the close of 1890 at 980,948/., viz., value of 
cable, 23,7711. ; sundry securities, 923,345/. ; and 
uninvested balance, 33,831/. The renewal of 
cables must not be confounded with the repair of 
cables ; the outlay under the latter heading in the 
half-year ending December 31, 1890, was 10,8831., 
which was charged off against the revenue of the 
half-year. The 10,883]. was made up as follows: 
Expenses of Minia steamer, 9306/.; charter of 
Mirror steamer (owned, as we have already stated, 
by the Eastern Telegraph Company), 1440/. ; and 
value of cable expended, 137/. The traflic receipts 
of the company for the six months ending De- 
cember 31, 1890, were 156,929]. ; the working 
expenses of the half-year (including repairs to 
cables) were 56,142/., leaving a net profit of 
100,787/. 

WicHam’s Improved LicHTHOUSE BuRNER. 

Mr. Wigham, the well-known inventor of the 
gas-burner used in lighthouses, has recently effected 
some very important improvements in his burner. 
As now modified, the burner consists of concentric 
rings of jets, of which 28 only are lighted in ordi- 
nary clear weather, but this number can be instan- 
taneously increased to 48, 68, 88, or 108 jets on the 
coming on of thick weather or fog. In the original 
burner this increase in the number of jets was made 
by means of mercury cups which shut off the supply 
of gas from such jets as was advisable, but in the 
new burner this is accomplished by two hollow 
cocks. The air to the burner in the new modifica- 
tion is heated to a very high temperature, before 
reaching the jets, by means of the products of com- 
bustion, which are led off so as to heat a chamber 
traversed by the incoming air, an arrangement con- 
siderably increasing the illuminating power. The 
light is still further increased by the use of solid 
naphthaline. This is placed in a chamber below 
the burner, through which passes the incoming air, 
on its way to the jets. This being highly heated, 
as already explained, gasifies the naphthaline, and 
thus enriched passes on to the jets. By means of 
the two cocks already mentioned, the supply of 
naphthaline is varied according to the number of 
jets in use at the moment. Mr. Wigham claims 
that the light given by his new burner is double 
that of any gas-burner now used in lighthouses, 
but is at the same time very economical, since ordi- 
nary coal gas, which is cheap, can be employed 
instead of the expensive cannel coal gas now re- 
quired. 


Proposep AuTOMATIC RaILway FOR DUNDEE 
HARBOUR. 

Jute is one of the principal imports to Dundee, 
where there are extensive factories for bag making, 
&c,, and the exigencies of the season in India brings 
periodically a great fleet of ships to the harbour 
about the same time. With the desire of facilitating 
the rapid discharge of these vessels and thusobviating 
the great detentions which minimise dividends, the 
engineer to the Harbour Trust, Mr. David Cun- 
ningham, M. Inst. C,E., has devised. an ingenious 
railway to carry off the bales to the shed and pre- 
vent the accumulation which causes the delay. 
With this railway it is estimated 10,000 to 12,000 
bales could be discharged from a ship per day of 
ten hours. The permanent way is an ordinary tram 
railway of 14-in. gauge, and the trucks are propelled 
by an endless wire rope driven by a central steam 





engine. The interesting feature is the method of 
loading and working the trucks. On the wharf 
there is constructed over the tram rails a set of 
rails placed on horizontal beams carried on short 
columns. On these rails, which are allel with 
the edge of the quay, there runs the loading plat- 
form on wheels, and on it the bales of jute are 
dropped from the ship’s jigger. This platform 
is at a considerable height above the quay, and 
from its top level there is an incline, formed 
of rollers, so that the bales glide down. When 
they reach the foot of the incline they drop 
on to the trucks as they pass underneath. There is 
an arrangement of balanced weights to prevent the 
bale from dropping until the bogie preceding each 
series of trucks has approached and released the 
weights. Each truck carries one bale, and they 


will be run five or six together, with a bogie at | be 


either end. These latter, in addition to regulat- 
ing the placing of jute on to the trucks, make the 
attachment to the wire rope. When the trucks 
have reached the shed for storing the jute, the 
body of the truck tilts over and throws the bale 
off, after which the train continues on the circuit, 
returning to the loading platform on the quay. The 
whole scheme is carefully planned, and with the 
exception of one man to regulate the descent of 
the bales of jute down the incline when a train is 
near, it is altogether automatically worked. The 
railways on the wharf—the lower one for the 
trucks and the upper for the loading platform— 
are to be below surface level, and the space 
may be covered with hatches when jute is not 
being discharged. A model of the system has 
been worked and has favourably impressed the 
Harbour Commissioners. 


THE ENGINEERS’, ELECTRICIANS’, BUILDERS’, AND 
TRONMONGERS’ EXHIBITION. 


The annual exhibition with the above comprehen- 
sive title was opened at the Agricultural Hall, 
Islington, on the 23rd inst., and will remain open 
till to-morrow. A visit to the Hall shows but little 
in the way of novelties, though as usual there is a 
good exhibit of gas engines. Messrs. Crossley 
Brothers, of Openshaw, show a 9 and a 3 horse- 
power Otto gas engine, and a number of other firms 
show imitations of the same engine, the Otto 
patent having expired. The Stockport Gas Engine 
Company have again a good show, and the Trent 
and Campbell engines were also on view at the 
stands of their respective companies. The Trent 
engine is manufactured by the Trent Gas Engine 
Company, Limited, of Duke-street, New Basford, 
Nottingham, whilst the Campbell engine is manu- 
factured by the Campbell Gas Engine Company, 
Limited, of Well-lane, Halifax, England. Another 
engine of the Otto type is shown by Messrs. 
J. Clayton and Co., of Sunbridge-road, Bradford, at 
the stand of Messrs. Thwaite Brothers, of Bradford, 
where it is exhibited driving one of the improved 
Roots’ blowers manufactured by Messrs. Thwaites. 
This firm, in addition to their blowers, also show a 
model of their ‘‘ Rapid” cupola and a small but 
neatly designed steam hammer. Messrs. F. W. 
Potter and Co., of Phipp-street, Great Kastern- 
street, E.C., show a very simple little hot-air motor 
capable of working up to } horse-power. The prin- 
ciple of this engine is, of course, not new, but the 
mechanism seems remarkably simple. The makers 
claim that the motor requires extremely little 
attention and is hence particularly suitable for use 
as a domestic motor. a. John Wild and Co., 
Limited, of the Falcon Works, Durham, show a 
very neatly designed hand drill which can be used 
for drilling holes up to 1#in. in diameter. The 
machine consists of a cylindrical pillar fitted with 
a foot for clamping it to the bench at the bottom. 
A sleeve runs on this pillar to which it can be 
clamped at any desired position. A second 
hole through the sleeve piece, at right angles 
to the first, permits of the passage of a rod 
supporting the drill gears, and as this rod can 
be turned round in its sleeves, holes can be 
bored at any angle. The machine is fitted with a self- 
acting feed, but the feed can also be given by hand 
when desired. The Cold Process Gas Company, of 
29 to 33, Wormwood-street, E.C., are carrying out 
the lighting of the band stand. This company 
claim to prepare gas of a superior lighting power, 
at half the cost of coal gas, by passing air over 
benzoline. The mixture of air and benzoline is 
afterwards passed through a chamber in which it is 
impr ted with water vapour, by means of which, 
according to the claim put forward by the com- 





pany, though it is hard to credit it, the heating 
power of the gas is increased. This is all the 
treatment undergone by the gas, but we are in- 
formed .that the company had found no trouble 
from condensation, even when the gas was passed 
through a long range of piping on its way to the 
jets. In order to overcome the difficulties which 
might be raised by fire insurance companies and 
others to the use of such a dangerous combustible 
as benzoline, the company have worked out a 
—— by which the benzoline is solidified before 
eing used for producing the gas, in which state no 
danger can attend its use. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 23, 1891. 

WITHIN the past week large sales of steel rails have 
en made, aggregating some 50,000 tons. Makers 
now look for a steady demand until spring and early 
summer requirements are covered; 56 lb. to 80 lb. 
sections are selling at 30 dols.; light sections are 
selling well at prices ranging from 34 dols. to 40 dols. 
Makers of steel car rails have quite a demand just 
now for track laying during the summer. Most of the 
steel rail orders are for small lots. All the trunk line 
roads have made purchases within a few days. The 
Western Rail Mills are negotiating for large lots of 
rails to be delivered in the south-west. Business has 
been held back for several reasons. Ordinarily, 
enterprises are not pushed forward with quite as 
much zeal as last year. Business men have had quite 
a severe experience for the past six months, and feel 
like going slowly. Plenty of work is talked of, and 
no doubt much new work will be undertaken, but the 
annual placing of orders is put off until the last week; 
buyers all know that there is considerable more iron 
and steelmaking capacity in this country than can be 
kept busy. For this reason, and two or three others, 
they know there is not any occasion whatever to place 
orders in April or May for material which will not be 
wanted until July or September. Some railmakers 
have stocks of rails on hand, but the policy of carry- 
ing stocks is not often followed. But for the unusual 
demand for steel billets and steel rails, mills would be 
in a bad shape. The Pennsylvania annual order was 
for 30,000 tons. The Erie, New York Central, and 
several others have bought small lots. The extra- 
ordinary reduction in the output of pig iron has 
not as yet affected the market. Bessemer pig iron 
has gone to its lowest limits. Iron and steelmakers 
are hoping that there will be a heavy demand for 
cereals abroad, otherwise they look for a continuance 
of the existing depression. Our cereal prospects are 
excellent ; the — will be heavy, and from present 
indications the European demand will be much 
larger than for years. Ironmakers have gone on in- 
creasing their capacity year 7 year, and at the 
present time there are more rolling milis projected 
in different parts of the country than was ever 
before known. This cannot continue indefinitely, 
but up to this time capitalists entertain no fear; 
they know that after a depression, will come an 
improvement, and they are willing to wait a year 
or two for it. They can buy machinery and land very 
cheap, and secure mineral territory for a song. There 
are a great many new iron and steelmaking enter- 
prices talked of, and many of them will no doubt be 
ushed through. The rolling mills are running about 
alf time. Plate and structural mills about three- 
quarters time. The manufacturers of all kinds of 
machinery are running full time, including carbuilders 
and shipbuilders. 





Tue INSTITUTION OF MECHANICAL ENGINEERS.—The 
annual dinner of the above Institution was held on Wed- 
nesday evening last at the Criterion Restaurant. Mr. J. 
Tomlinson, the President, occupied the chair, and upwards 
resent, including Sir John Douglass, 


of 200 guests were R 
SirJohn Coode, Sir Frederick Abel, Sir Robert Rawlinson, 
ite, and Mr. Bache, 


Mr. A. Giles, M.P., Mr. W. H. Wh 
the secretary to the Institution. A number of gentlemen 
sent excuses, as they were suffering from the influenza. 
The loyal toasts having been drunk, Mr. B. A. Dobson 

roposed ‘The Houses of Parliament,” to which Mr. 
Giles, M.P., responded. ‘‘Kindred Professional Institu- 
tions ” was given by Sir J. N. Douglass, and Sir John 
Coode, President of the Institution of Civil Engineers, 
replied, congratulating engineers generally on the pro- 
sperity of the different engineering institutions, and 
pointing to the importance in the public interest and 
welfare of those institutions maintaining cordial relations 
with each other. After the toast ‘‘Our other Guests,” 
proposed by Professor Kennedy and replied to by Sir F. 
Abel, Mr. G. Berkley ag wm “The Institution of 
Mechanical Engineers.” ‘The President briefly responded, 
observing that no one could deny that the labours of 
mechanical engineers, especially during the last half- 
century, had largely contributed to the progress and 
prosperity of the world. With regard to their own insti- 
tution he was glad to be able to say that, o—y with 
that of the Civil Engineers, it was in a very satisfac 
and prosperous condition, and was in thorough acco 
with all kindred professional societies, 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a quiet tone in 
the market last Thursday, and warrant iron was some- 
what irregular in prices. During the forenoon the quota- 
tions for Scotch iron declined 14d. per ton ; subsequently 
there was an advance of 4d. per ton in consequence of 
some covering operations. A fair amount of business was 
transacted in tch iron, but there was practically no 
dealing either in Cleveland or hematite iron. At the 
close of the market the settlement prices were—Scotch iron, 
44s, per ton; Cleveland, 38s. 9d. ; hematite iron, 47s. 104d. 
per ton. The market was somewhat depressed on Friday, 
and very little business was done in warrant iron until 
near the close of the forenoon market, when some exten- 
sive buying took place in Scotch iron. The desire to buy 
was much in excess of the warrants that were available. 
At the opening of the forenoon market prices were firm, 
but within ten minutes of the close of the market the 
excited buying sent the cash price up to 44s. 9d. per ton, 
being 84d. above the preceding night’s close, and the best 
quotation for the week. In the afternoon, however, there 
was a quieter tone, and quotations receded 6d. per ton, of 
which 2d. was afterwards recovered. There was an improve- 
ment all round, the closing settlement prices being— 
Scotch iron, 44s. 6d. per ton; Cleveland, 33s. 104d. ; 
hematite iron, 48s. per ton. A very stiff feeling charac- 
terised the market on Monday morning, and a consider- 
able amount of excitement showed itself. There was 
heavy buying of warrant iron to cover sales. Scotch war- 
rants opened at 7d. per ton advance on Friday’s 
close, due to the London caype. having run Scotch 
iron up to 44s, 10d. per ton cash, The ‘‘ bears” did 
the wisest thing under the circumstances by covering 
up freely. A large amount of business was done at the 
opening at about 45s. to 45s. 1d. per ton, the bulk of the 
iron which changed hands coming from the holders. 
The month “‘ fixed” rate ruled about 2d. per ton under 
the prompt cash prices. The market was very stead 
throughout, the lowest price touched being 44s. 104d. 
with the close at 44s, lid. cash per ton. Cleveland and 
hematite iron moved up in price in sympathy with Scotch. 
In theafternoon the market opened with an easiertendency, 
but towards the finisha firmer ton prevailed onsome ‘‘ bear” 
covering being done. Scotch iron touched 44s, 10s. per 
ton, and subsequently rose to 45s. 3d., receding to 45s. 2d. 
cash. The ‘ bears” bought in somewhat freely all day, 
but apparently not in sufficient quantity to give ease to 
the market. Yesterday’s forenoon market was quieter, 
but the tone was very firm up till the very last. Some 
of the most prominent ‘‘bears” were covering up all fore- 
noon, while one of the leading ‘‘ bulls” sold a few thou- 
sand tons forward. The forward month fixed price ruled 
34d. per ton under that for prompt cash. The tone of the 
market in the afternoon was very firm, partly owing to 
some free purchases by the ‘‘ bears.” One broker bought 
in about 10,000 tons, while other smaller lots were 
picked up by the “shorts.” Scotch iron advanced in 
price t» 45s. 8d. cash. At the close the settlement 
prices were—Scotch iron, 45s. 74d. per ton; Cleveland, 
39s.; hematite iron, 49s. per ton. The market was quiet 
this forenoon. There was much less pressure for war- 
rants and Scotch iron declined 34d. per ton, Cleveland 
4d., and hematite iron 3d. per ton. Very little mone 
took _ in prices in the afternoon. Some of the 
specia brands of makers’ No. 1 iron are quoted thus: 
Gartsherrie and Summerlee, 60s. per ton ; Langloan and 
Coltness, 63s.; Calder, 61s.; Glengarnock (shipped at 
Ardrossan), 60s.; Shotts (shipped at Leith), 61s. 6d. per 
ton. Last week’s shipments of pig iron from all Scotch 
ports amounted to 7039 tons, as compared with 8439 tons 
in the corresponding week of last year. They included 807 
tons for the United States, 135 tons for Canada, 417 tons 
for Australia, 200 tons for France, 1695 tons for Italy, 285 
tons for Germany, 280 tons for Holland, 158 tons for Bel- 
gium, smaller quantities for other countries, and 2806 tons 
coastwise. With an additional blast furnace blown in 
during the past week at Langloan Iron Works, and 
another at Eglinton Works, Ayrshire, there are now 54 
ftirnaces in actual operation throughout Scotland, against 
88 at this time last year. Thestock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 513,189 
tons yesterday afternoon, as compared with 519,989 tons 
yesterday week, thus showing for the week a decrease 
amounting to 6800 tons. 


Finished Iron, Stecl, Foundry, and Allied Trades.—The 
finished iron and steel trades are not showing any im- 
provement, and prices are drooping allround. There was 
a fear that the resolution of the gasmen at the steel works 
to resist a reduction of wages amounting to 5 per cent. 
would have led to a general lock-out, but arrangements 
have been made which will avert the threatened stoppage 
of the works, more especially at Newton, Blochairn, and 
Parkhead. The furnacemen, millmen, &c., have generally 
acceded to the reduction of 5 per cent., but in some cases 
they hold that they should have had at least fourteen 
days’ notice of the reduction. Founders are much less 
busy than they were, and in mos’ cases they are getting 
well through with their old contracts. The Argen- 
tine financial complications have stopped some of the 
pipe orders for that country, as the necessary instal- 
ments are not forthcoming. A hitch has occurred on the 
question of a proposed reduction of wages to the extent 
of 4d. per hour and 5 per cent. on piecework. _The work- 
men wished the issue of the notice to be delayed till 
August 1, but the employers have resolved that there 
cannot be any delay, and that the new rates must come 
into force on the 1st proximo. The tube makers are fairly 
well employed, and the locomotive and other engineers 
have in many instances a large amount of work in hand. 


Want of New Shipbuilding Orders—There is very little 
new shipbuilding work in the market, any one of the 





leading firms could absorb it all and still not be particu- 
larly busy. Some of the yards on the Clyde are rapidly 
getting empty. At the Fairfield shipyard there is only 
one vessel on the stocks, a state of things which has not 
been witnessed for years. 


Institution of Engineers and Shipbuilders in Scotland.— 
The thirty-fourth annual general meeting of this Institu- 
tion was held last night, Mr. Eben. Kemp, president, in 
the chair. After a brief explanation the treasurer’s 
financial statement was adopted. Afterwards, on the 
recommendation of the council, the Institution gold 
medal was awarded to Mr. A. 8. Biggart, in considera- 
tion of his paper ‘‘On the Erection of the Superstructure 
of the Forth Bridge,” read in session 1889-90. Premiums 
of books were awarded to Mr. Henry Dyer, C.E., M.A., on 
account of bis paper ‘‘On a University Faculty of Engi- 
neering ;” to Mr. Peter Fyfe, on account of his paper ‘‘On 
the Utilisation of the Water of Condensation from Steam 
Pipes and Cylinders ;” to Mr. Robert Simpson, C.E., 
B.Sc., for his paper *‘On Railway Construction in the 
West Indies ;” and to Mr. Arthur W. Thompson, B.Sc., 
on account of the paper by himself and Professor Thomas 
Alexander, M.A., Dublin, ‘‘ On the Alexander-Thomson 
Moment Delineator and its Application to Maximum 
Bending Moments due to Moving Loads”—all read 
during the same session. Mr. Kemp’s term of oftice 
having expired, Mr. Robert Dundas, of the Cale- 
donian Railway, was elected president for a term of 
two years. cleaner Philip Jenkins and Mr. 
Ralph Moore, ex-inspector of mines, were elected to fill 
two vacant vice-presidentships, and vacancies in the 
council were filled by the election of Messrs. A. Laing, of 
the Fairfield Works ; Peter Denny, Jun., and John Ward, 
both of Dumbarton; Mr. H. A. Mavor, electrical engi- 
neer, and Mr. George Russell, of Motherwell. Subse- 
—— an interesting discussion took place on Professor 

amieson’s payer on ‘‘The Electric Lighting of Public 
Buildings, with special reference to the Glasgow Athe- 
neum Installation.” After a very hearty vote of thanks 
to the retiring president, for the efficient manner in which 
he had discharged the duties of the office, the Institution 
broke up for the summer vacation. 

Mining Institute of Scotland.—The fourteenth annual 
meeting of this Institute was held last Thursday evening 
in the hall of the Institute at Hamilton. Mr. J. M. 
Ronaldson, president, occupied the chair. The secretary 
Mr. Barrowman) submitted the thirteenth annual report, 
which stated that the council had a favourable account to 
= of the proceedings of the Institute for the past year. 

he number of members had not only been maintained, but 
slightly increased, standing now at 505 against 503. The 
report of the treasurer (Mr. Blyth) showed that while the 
Institute commenced the year with a balance of 103/. 13s. 
2d., the income was 498/. 19s. 6d., and there remained a 
balance of 187/. 9s. 3d. The office-bearers nominated at 
last meeting were declared elected. In his inaugural 
address, Mr. G. B. Atkinson, H.M. Inspector of Mines, 
the new president, said the contents of the twelve volumes 
of their Transactions were sufficient evidence of their 
activity and usefulness in the past, and he saw no reason 
aac red that the results would in the future be less 
satisfactory. 


NOTES FROM THE SOUTH-WEST. 
_Cardif.—The steam coal trade has been active, pre- 
vious rates being well maintained. The best qualities 
have made 14s. 6d. to 14s. 9d. per ton, and good dry coal 
13s. to 13s. 6d. per ton. There has been more inquiry for 
tent fuel. The household coal trade has ruled quiet ; 
Yo. 3 Rhondda large has made 18s. 9d. to 14s. per ton. 


_ Welsh Colliery Amalgamation.—The Nantmelyn Col- 
liery pany. proposes to amalgamate with the Aber- 
dare-Merthyr Company. The necessary formalities have 
been complied with, and the amalgamation is expected to 
be brought about without delay. 


Cardiff Corporation Water Works.—The general pur- 
poses committee of the Cardiff Town Council has decided 
to recommend the council to complete the water works 
undertaken by Mr. Mackay, who has recently relinquished 
his contract. The committee has further decided to 
recommend the council to appoint a first-class manager to 
superintend the works on behalf of the council. 


Gas at Totnes.—The directors of the Totnes Gas Com- 
pany in their annual report to the shareholders just 
issued, while regretting a falling off in the year’s profits in 
consequence of the high price of coal and some excep- 
tional outlay, are glad to state that they are enabled to 
recommend the usual dividend of 10s. per 5/. share, without 
having raised the price of gas. 


= 





American Carriages on the Great Western Railway.— 
Some new carriages on the Great Western Railway were 
taken up to Paddington on Thursday for the inspection 
of the directors. They are constructed so as to afford 
communication and access from one compartment to 
another both by guards and passengers, by means of a 
my or corridor running the whole length of the train. 

his has a covered way from carriage to carriage. On the 
platform side there is the ordinary door, opening into 
the corridor, which has the same kind of openings into 
the different compartments of second and third class, 
The carriages have not yet been formally approved by 
the directors. 


Rhondda and Swansea Bay Railway.—On Thursday the 
directors of the Rhondda and Swansea Bay Railway, 
accompanied by a few commercial men from Swansea, 
made a trip over the line connecting the Rhondda with 
the Swansea Bay ports. The Avon and Rhondda Valleys 
were seen to perfection. Collieries which are being sunk 
in the coal measures of the Avon Valley were pointed out, 
thoseof Messrs, Wright, Butler, and Co., at Pontrhydyfen, 





and of Messrs. Perch and Co., at the top of the valley, 
receiving special attention. Formerly the coal from 
Messrs. Wright, Butler, and Co.’s property found its way 
down the Tondu Valley, but now it is brought upon the 
new line, with the satisfactory result of a raving to the 
colliery owners of 4d. per ton, 


Mechanical Industry at Cardiff.—The prospectus has 
appeared of the Cardiff Metal and Machinery Company, 
Limited, with a capital of 25,000/., for the purpose of 
acquiring the leasehold property, plant, &c., of the Cardiff 
Machinery Company, East Moo:s, together with the 

oodwill of the wholesale machinery and iron trade of 

essrs. Jones and Co., Wharf-street, and Messrs. 
Andrews and Baby, East Moors, and extending those 
businesses. 


Pembroke Dock.—Their royal highnesses the Duke and 
Duchess of Connaught will visit Pembroke Dock on the 
7th inst., on the occasion of the launch of the Renown. 
After the launch, their royal highnesses will hold a recep- 
tion in the Mould Loft, in which ships of war are ‘‘ laid 
off” by the draughtsmen of the establishment, and which 
has been decorated for the occasion. About 500 invita- 
tions have been issued for the reception, in the course of 
which tea and light refreshments will be served. The 
last royal visit to Pembroke was made in March, 1882, 
when the Duke and Duchess of Edinburgh attended the 
launch of the Edinburgh. The Edinburgh was original] 
named the Majestic, but she was renamed the Edinburg 
by the Duchess of Edinburgh, Similarly, the Duchess of 
Connaught will, upon her approaching visit, rename the 
Renown the Empress, or the Empress of India, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Aggressive Attitude of the Colliers.—The Council of the 
Yorkshire Miners’ Association held a long sitting this 
week to consider the numerous disputes of a minor 
character which exist in the county. It was stated that 
it was difficult to restrain the men from extreme courses. 
They feel the strength of their organisation, and when 
anything happens by which they feel themselves 
aggrieved, their first impulse is to throw down their 
tools and set the pit idle. In cases of this sort, and of 
“ victimisation,” instructions were given to the officials 
to see what can be done to remedy the grievances of 
which the men complain. At the Newmarket Colliery, 
Bromley ; Dixon’s Pit, Wortley; and Cardwell’s Colliery, 
Grange Moor, it was resolved to allow the men to take a 
ballot as to whether they would give in notice to leave 
their work. 


Heavy Iron and Steel Industries.—There are still serious 
complaints as to the depressed condition of matters in 
connection with the iron trade. Full work is confined to 
one or two houses sending out highest qualities of manu- 
factured goods. Common irons are 96: peg neglected 
even at recent reductions, and the stock of pig iron is 
only moving off very slowly, though several furnaces have 
recently been blown out. In the heavy steel departments, 
however, the output is still regular and heavy, particu- 
larly in all kinds of material required by Government for 
ordnance and shipbuilding, with a probability of further 
orders coming in shortly. Bessemer and Siemens billets 
are selling freely at 6/. tu 61. 5s. per ton. All the engi- 
neering firms keep busy on machinery and engines for the 
home market and export, and these branches, speaking 
generally, are prosperous. 


The Coal Trade.—The demand for steam coal is well 
maintained, but there is a slight falling off in that 
required for household purposes. Steam coal is realising 
from 7s. 6d. to 9s. 6d. per ton at the pit banks, but there 
are indications of a reduction before long. Some very 
large contracts will be placed on the market in the course 
of a few days, and there are evidences that they will be 
keenly competed for. The agitation for the passing of 
the miners’ Kight Hours Bill is continued with unabated 
vigour. The men, it supra, strongly deprecate the 
composition of the Royal Commission on Labour and 
advise that no evidence be presented before it. 


Coal Dust and Colliery Explosions.—Considerable in- 
terest has been aroused by a lecture delivered at the Uni- 
versity College, Nottingham, by Professor Clowes, upon 
‘* Coal Dust and its Connection with Colliery Explosions.” 
The lecturer stated that the first suspicion of coal dust 
having to do with explosions was expressed by Lyall and 
Faraday in 1845, when an examination was being made 
into the Haswell Colliery explosion. It had undoubtedly 
been shown that coal dust mixed with air which contained 
a small percentage of gas, was quite competent to fire 
to a very wide extent, producing widespread flashes 
and often very serious explosions. Since the time of 
Faraday’s discovery no very serious attempts had been 
made to counteract the risks undergone in mines in conse- 
quence of the prevalence of coal dust. Increased ventila- 
tion alone did not carry away the dust completely ; it 
tended to raise the dust to some extent if the current was 
increased very sharply indeed. It had been suggested 
that they should water the mines and that would be one 
way of meeting the difficulty, but there was certainly an- 
other way of preventing risks from coal dust, and that 
was by making an alteration in the methods of getting 
coal, 


Heavy Australian Orders.—It is reported here that 
merchants doing an Australian trade have just receiv 
notice of immense orders for iron and iron goods. They 
includebars, hoops, sheets, galvanised iron, fencing, railway 
stores, and mining tools. The Australian trade has been 
— all the year, but there is no doubt a revival in that 

irection. The orders have not been placed, but it is un- 
derstood this will be done directly prices have touched 
the bottom, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesprouacH, Wednesday. 

The Cleveland Iron Market.—Yesterday the weekly 
market was fairly well attended, but very little business 
was done. For prompt f.o.b. delivery No. 3 g.m.b. 
Cleveland pig iron was quoted 39s. by sellers, but buyers 
would not give that A og and stated that they were able 
to purchase at 38s. 9d. There was very little doing for 
forward delivery, but a few transactions in No. 3 were 
recorded at 38s. 9d. for delivery to the end of June. 
Middlesbrough warrants were steady at 39s. cash buyers, 
but there was nothing at all doing in them. The lower 
qualities of iron were quiet. Grey forge was quoted 
37s. 9d., and No. 4 foundry 38s. 3d. In the hematite pig 
iron trade there was very little doing and producers com- 
plained of the unremunerative quotations. For Nos. 1, 
2, and 3 of east coast brands 51s. was the general 
figure, but one or two firms held out for rather 
more. To-day our market was quiet and there was 
next to nothing doing on ’Change. Buyers were not 
inclined to give more than 38s. 6d. for immediate delivery 
of No. 3, but some of the sellers did not care about doing 
business at less than 38s. 9d. Prospects for the future 
are evidently regarded as very gloomy, for to-day makers 
have sold No. 3 for delivery over the summer months at 
as low a figure as 38s. 6d. There can be little, indeed, if 
any profit at such a price, but producers fear that even 
lower figures than the foregoing will rule before long, and 
some of them are, therefore, quite prepared to do business 
at the present quotation. Middlesbrough warrants 
to-day opened at 39s., but closed easier at 38s. 10d. cash 
buyers with nothing doing. Undoubtedly the outlook is 
most unsatisfactory, and at present there is not the 
slightest ground for expecting any revival in trade. 


Manufactured Iron and Steel..—The finished iron trade 
is very dull indeed. any of the establishments in the 
north are now not fully employed and manufacturers 
state that new orders are exceedingly scarce. Thefact that 
prices are as low as they well can be to leave the producer 
any profit at all fails to bring in contracts, and it is not 
improbable that before long some of the works will 
be closed altogether. Common bars are 5/. 12s. 6d. ; 
ship-plates, 5/. 12s. 6d.; and ship angles, 5/. 10s.— 
all less the usual 24 per cent. discount for cash. 
Even less than the above quotations might be accepted 
by some firms. The steel industry is in a similar unsatis- 
factory state to that of the manufactured iron trade. 
New work is most difficult to obtain and quotations are 
very low. Ship-plates are 6/. 2s. 6d; and ship angles 
5l. 17s. 6d.—both less 24 per cent. ‘The steel rail trade 
is quieter. Heavy sections are down to 4/. 10s. net at 
works. 

Cleveland Institution of Engineers.—On Monday even- 
ing a paper on ‘‘ Railway Signalling” was to have been 
read to the members of the Cleveland Institution of 
Engineers by Mr. John Cudworth, of i. but in 
the unavoidable absence of that gentleman, Mr. Angus 

Tacpherson, secretary to the Institution, read the paper. 
He described the apparatus now in use on the central 
division of the Herth astern Railway, where he said the 
developmentattained might be fairly said to be entirely the 
work of the last forty years. Not long ago an old report 
was found, dated August 19, 1851, in which it stated that 
as the company were about to erect three or four new 
signals it would be well to consider whether to per- 
petuate the present kind, or to make them on an im- 
proved plan. It went on tosay that the general adop- 
tion of the semaphore, then a new thing, and the 
subject of a patent, but now universal on English 
railways, would involve the reconstruction of up- 
wards of twenty signals at a cost probably little short 
of 2001. The smallness of these figures was now almost 
amusing, and showed from what small beginnings the 
present system had grown during the last four decades. 
At present there were 212 levers in the three signal cabins 
in connection with Darlington Station alone, and the cost 
of signals, cabins, interlockings, and connections would 
probably be not far, if at all, short of 7000/., and 
turning to the annual returns of the Board of Trade, 
they found that in the whole North-Eastern system 
there were 387 junctions of passenger lines, 259 junctions 
with goods lines, 1901 junctions with sidings, and 788 cross- 
overs, and a total of 3335 connections with passenger 
lines ; whilst in Great Britain and Ireland there were 
altogether 39,397 of such connections, and nearly the 
pic e of these were carefully signalled at heavy expendi- 

ure, 


The Fuel Trade.—There is a fair amount of activity in 
the coal trade. The strikes on the Continent have in- 
creased the demand and _ quotations have advanced a 
little. On Newcastle Exchange best steam coals are 
12s, Gd. f.o.b. Gas coal is also in better request at 
stiffer prices. Coke is steady, fairly good qualities being 
18s, 6d. to 18s. 9d. delivered at Middlesbrough furnaces. 





MISCELLANEA. 

Tue General Electric Traction Company have received 
an order for an electric launch 40 ft. long for the Russian 
yaaa The boat is to be built by Mr. White, at 

owes, 


The new Pacific steamship Empress of India arrived at 
Victoria, British Columbia, on Tuesday last, having made 
the passage from Yokohama in 10 days 14 hours 34 minutes, 
thus beating all former records between the ports named 
by over two days. 


Messrs. Donald Currie and Co.’s royal mail steamer 
Dunottar Castle has just completed the fastest passage 


from England to Cape Town, arriving there at 10 p.m. on 
Monday, her steaming time being 15 days 22 hours 
41 minutes, or 4 hours less time than the previous fastest 
passage. 

The existing water works of Teignmouth proving in- 
sufficient in yielding a supply to the inhabitants and 
visitors in the summer months, the Teignmouth Local 
Bvard has decided to carry out a new and independent 
supply, and Mr. H. Bertram Nichols, of Birmingham, has 
been called in to prepare a scheme and to report. 


The s receipts of the twenty-three principal railways 
of the United Kingdom, for the week ending April 19, 
amounted, on 16,245 miles, to 1,379,701/., and for the 
corresponding period of 1890, on 16,159 miles, to 
1,300,6607., an increase of 85} miles, or 0.5 per cent., and 
an increase of 79,041/., or 6 per cent. 


The Boilers Registration Bill, introduced by Sir William 
Houldsworth, originally proposed to leave in the hands 
of the Board of Trade the duty of registering boilers, and 
of providing inspectors to certify as to their condition ; 
the promoters of the Bill have, it is said, now accepted 
an important amendment which will transfer these duties 
to the County Council. 


Mr. Robert Grimshaw, general editor of the trades 
department of Funk and Wagnall’s Standard Dictionary, 
being desirous of making as complete as pussible his list 
of mechanical and industrial terms, uests manufac- 
turers of machinery and tools having important parts 
not found on those of other makers, or the names of 
which are not yet in general use, to send the name, defini- 
tion, and use of each such part to him at 115, Bible House, 
New York City. 


The Salford Corporation discussed the question of the 
loan in regard to the Manchester Ship Canal Company at a 
special meeting on Monday last. The Salford Corporation 
had suggested that a clause should be inserted in the Bill 
promoted by the Manchester Corporation, offering a third 
of the three millions required by the company to complete 
the undertaking. Manchester having declined, under 
legal advice, the Salford Corporation decided yesterday, 
with only four dissentients, to withdraw from offering any 
assistance, and not to attempt to introduce a separate 
Bill in Parliament, which Morse possibly imperil the suc- 
cess of the Manchester Bill. 


In a discussion on a paper on “‘ High Speed Electric 
Railway Work” before the American Institution of Elec- 
trical Engineers, Mr. P. H. Dudley gave some figures as 
to the results of his experiments on train resistance on 
the Lake Shore and ——e Southern Railway and on 
the New York Central and Hudson River line. With 
trains of about 250 tons he found the resistance was only 
about 10 lb. to 12 lb. per ton at speeds of 50 to 60 miles 
an hour. With short trains of two or three cars the 
resistance sometimes ran as high as 351b. to 40 lb., but 
with long trains it was but 10 lb. to 121b. per ton, as 
already stated. The resistance is decreased, Mr. Dudley 
says, by using stiff rails. 


Some very powerful engines, said to be the largest loco- 
motives in the world, have been built at the Baldwin Loco- 
motive Works, for working the St. Clair Tunnel under the 
Detroit River. The engines have ten wheels coupled, 
and are guaranteed to haul a load of 760 tons up 2 per 
cent. grade. The cylinders are 22 in. in diameter by 28 in, 
stroke, and the driving wheels are 50 in. in diameter. 
The boiler is 74 in. in diameter, and there are 281 tubes 
2} in. in diameter by 13 ft. 6 in. oe The grate 
measures 1324 in. long by 424 in. wide. The total weight 
on the drivers of the engine, when in working order, is 
195,000 lb. The rails to carry this heavy engine weigh 
100 lb. per yard. 


The Sydney Morning Herald of March 16 says: ‘‘ Mr. 
C. S. Wilkinson, the Government geologist, has received 
from Mr. J. R. Edwards, a solicitor at Broken-hill, 
several samples of asbestos, which were discovered at Red- 
hill, near Broken-hill. The asbestos was obtained in a 
vein measuring from 2} ft. to 2 ft. in width, at a depth of 
10 ft. from the surface. Some of it contains fibre 13 in. 
long, the texture being silky and flexible. The Broken- 
hill material is not, however, as strong or tough as the 
Italian asbestos. The colour, too, is different, as the 
Broken-hill asbestos is reddish in hue, owing to the in- 
fluence of iron oxide. It is expected that a white mineral 
will be found ata greater depth. Several tons of asbestos 
have been brought to grass.” 


To meet the | re tourist traffic to Norway a new 
direct service of fast passenger steamers, belonging to 
Messrs. T. Wilson, Sons, and Co., Limited, of Hull, will 
commence running on June 5, via Harwich. Norway is 
becoming more popular every season on account of its 
splendid scenery and the cheapness of living. The new 
route will afford increased facilities for visiting the 
country, this being the first time that the Norway traffic 
has been placed on the same footing as the first-class 
Continental services. During June, July, and August 
the steamers will leave Harwich every Friday night on 
arrival of the express boat trains of the Great Eastern 
Railway from London, the Midlands, and the North. 
Passengers leaving Liverpool-street at 8 p.m. on Friday 
will reach Christiania on Monday morning, and leaving 
Christiania on Thursday afternoon are due in London on 
Saturday evening. 


The eleventh ordinary meeting of the present session 
of the Liverpool Engineering Society, was held at the 
Royal Institution, Colquitt-street, on Wednesday ev nings 
April 22nd, Mr. F. Hudleston, Assoc. M. Inst. C.E., 





President, occupying the chair. After the usual routine 
business, Mr. George Farren, Assoc. M. Inst. C.E., read 


a paper entitled, ‘‘Denudations at Aber-Menai, Angle- 
sey.” The paper dealt with the washing away by the sea 
of a large body of sandhills which previously formed a 
natural breakwater across the entrance of the Menai 
Straits, near Carnarvon, and with the engineering details 
of the various schemes which had been adopted by the 
Carnarvon Harbour Trustees for its preservation. Mr. 
Farren illustrated his paper with a large number of dia- 
grams and with lantern views, which were greatly appre- 
ciated by the members. The discussion upon the paper 
was adjourned to the next meeting. 


A despatch from Albany, the New York State capital, 
ives the result of a survey of the crest line of Niagara 
‘alls carried out by the State engineer. A comparison 

with the lines taken in 1842 shows that at the American 
Fall there has been a mean recession of 7.68 in. yearly, 
and at the Canadian (or Horseshoe) Fall a mean recession 
of 2.18 ft. yearly. The American Fall has thus receded 
30.72 ft. and the Canadian Fall 104.6 ft. in 48 years. 
The length of the crest line of the American Fall was 
1080 ft. in 1842, and 1060 ft. in 1890; while the crest line 
of the Horsehoe Fall had increased from 2260 ft. to 3010 ft. 
in the same time. The total area of rock which has dis- 
appeared since 1842 is 32,290 square feet at the American 
and 275,400 at the Canadian Fall. This survey was 
made at the request of the Commissioners in charge of 
the Niagara State Reservation, and points have been 
a fixed by which future comparisons may be 
made. 


A series of lectures on paces, commencing 
May 6, will be delivered on Wednesday evenings at the 
Central Institution, Exhibition-road, Kensington, b 
Mr. H. Chapman Jones, F.1.C., F.C.S. The course will 
consist of six lectures, in which the following syllabus will 
be t with: Conveniences in the Construction of 
Cameras ; Methods of comparing Lenses, and the deter- 
mination of their useful properties, including Focal 
Length, Rapidity, Width of Angle, Covering Power, &c.; 
the Production of a Truthful Image ; Distortions due to 
the Lens, and Distortions independent of the Lens, 
their comparative importance, elimination before a 
sure, and cure after development ; the Action of Light, 
analytical, synthetical, and initiative ; Photographic Sen- 
sitive Surfaces ; Emulsions ; the Results of the Compound 
Nature of Light ; the Absorption of Light; the Utilisa- 
tion of the Absorbed and of the Unabsorbed Light ; 
Negative-making in General; Methods of determining 
the Exposure Needed ; the Approximation to Orthochro- 
matic ults ; the Action of Developers ; the Control of 
Density ; Printing Processes compared ; Desiderata in 
Prints, especially truth and permanence ; the Principles 
of various Printing Methods; Colour in Prints; the 
Conditions necessary for Photographing in Natural 
Colours. The fee for the course will be 5s. Those wish- 
ing to attend should apply by letter to the Dean of Cen- 
tral Institution, Exhibition-road, 8.W. 


In a report to the Liverpool Water Committee on the 
progress of the Vyrnwy scheme, Mr. Deacon states that 
the aqueduct between Colebrook and Norton is fully 
charged and no fracture has occurred in any of the main 
valves or pipes. The tank in the Norton Water Tower 
is full to overflowing. Its joints have proved remarkably 
tight and very little caulking has been necessary. As 
regards the crossing under the Manchester Ship Canal, 
about 95 per cent. of the whole culvert is now finished. 
About 52 per cent. of the Mersey shaft and 5 percent of 
the Norton shaft are completed. As for the aqueduct 
tunnel under the Mersey the face of the shield is now 
about 29 ft. from the centre of the shaft, being an advance 
of 7 ft. 8 in. in 264 driving hours. This net result must be 
regarded as satisfactory. The remainder of the time has 
been for the most part occupied in removing the hydraulic 
jet pipes, in building the segments by hand, and in erect- 
ing the machine for fixing future segments. The hydraulic 
jet pipes were formerly much in the way of the men, and 
with the machine now in readiness to fix the next ring of 
gee there is every reason to anticipate a consider-- 
ably increased rate of progress. On the Cheshire side 
the shaft has been sunk to a depth of about 20 ft. The 
cutting edge for the cast-iron cylinders has been inserted 
and the cylinders are being fixed. 





Miptanp Raitway.—The Midland Railway Company 
is about to provide additional locomotive shedding at 
Nottingham. About 160 locomotives are apportioned to 
Nottingham and district, and of this number 55 have 
often to stand outside because there is no room for them 
in thesheds. A proposal was made that an additional 
shed for 48 engines should be built, but as a first step the 
pe a have decided to build one to hold half that 
number. The site selected for the new premises is a field 
which adjoins Wilford-road, and which lies between the 
present buildings and the railway. The new shed will 
accordingly be built alongside the present one. There 
will be an exit from it at the Wilford-road end, through 
to the down goods line under the Wilford Bridge, so that 
it will admit of all engines running from it to the pas- 
senger station going straight down the goods road, and 
picking up their trains, thus greatly easing the working 
of the traffic at Mansfield Junction. There will also be 
an exit from the shed to Mansfield Junction for all en- 
9 running in the direction of Mansfield and Beeston. 

company has in view the laying down of plant for 
softening the water used for locomotive purposes, and 
the directors have also had under consideration a proposal 
to build new goods sheds near the present warehouses 
and to lay down hydraulic machinery near (Queen’s-road 
which will drive the hydraulic lifts at the passenger 
station, and provide power for the proposed new engine 
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THE SIMS-EDISON TORPEDO. 


=== CONTROLLING CABLE 


= [fim 





Tue facility and precision with which energy can be|21 miles an hour. Immediately the torpedo is} battery bulkheads. The usual amount of taper is 
applied at a distance by electricity was beautifully arrested by coming against a vessel the fact is| given to the thickness of the armour on the belt 
iNustrated at a private trial which lately took place shown on an ammeter in the circuit, the condi- forward and aft. Behind the armour there is 
of the Sims-Edison electrical torpedo at the yard of | tion of working of the motor being changed. The teak backing from 8 in. to 11 in. thickness. The 
the Forges et Chantiers de la Méditerranée at Havre. | firing key is then pressed and the charge exploded. armament consists of six 124-ton guns by Arm- 
This torpedo is the invention of Mr. W. Scott Sims, | Of course the officer can usually tell the position of the | ig arranged on a central armour-plated battery. 
and has been subjected to severe tests on the other | torpedo from seeing the float, which in the one-mile The forward part of the battery is of less width than 
side of the Atlantic by the American naval authorities, boat is 30 ft. long by 24in. beam, while the boat or fish | the after part, the four corners and the recess being 
for whom several of these torpedoes are already under | is 30 ft. long by 20 in. in diameter. squared off to enable the ports for the guns to be 
construction. | It is one of the advantages of the Edison-Sims tor- formed, but it should be stated that for symmetry the 

The torpedo consists essentially of two parts, as pedo that it does not need to be launched just at the top sides of the hull, along the upper deck, are so 
will be seen above. The upper is merely a float | moment of attack. It may lie motionless out in a bay | arranged that they present a fair curved line to the 
from which is suspended at the depth of about 6 ft. or | or estuary into which a ship is endeavouring to force | eye, so that each gun fires from a recess in the hull of 
less the torpedo itself ; this contains the explosive, the | its way, until the officer thinks the time has arrived | the ship. The recessing of the sides of the battery 
controlling cable which pays out as the torpedo pro- for an attack, or it may swim alongside of a man-of-war | made it possible for the two fore and the two after 
ceeds, a 40 horse-power electrical motor, working a | during the early evolutions of an engagement until the guns to command a range of 93 deg., while the guns in 
30-in. screw, and a polarised relay for working the | combatants have approached within a moderate dis- the centre have a range of 85 deg. The three guns, 
steering apparatus. The float and the torpedo are | tance of each other, when it may be set off, like a grey- too, can be combined in a broadside fire, while the two 
both composed of sheet copper; the float being filled | hound out of a leash. fore guns on each side can be fired ahead, without inter- 
with cotton to render it practically unsinkable ; one of| For the trial at Havre the dynamo for supplying the fering with each other’s fire. Ina small and compact 
these boats has been under heavy fire without its buoy- | electricity was driven from the ordinary shop shafting, battery every point of the horizon is commanded. The 
ancy or efficiency being seriously affected. On the deck the wires being led down toa staging at the water’s height of port sill from load water line is 74 ft. The 
are two folding-down standards for steering purposes, |edge where the necessary resistances for regulating | propelling engines are of the compound type, with 
which are so arranged that, should the boat dive the speed and the small keyboard for steering, start- horizontal cylinders, and are of 3000 indicated horse- 
under a log or wreckage, they fold down into recesses | ing and stopping the boat, and exploding the charge, power, giving the vessel a sea speed of 12 knots. The 
on the deck, and on being liberated regain their ver-| were placed. The trial, although of a private bunker capacity is 240 tons, giving a radius of 500 
tical position. The lines of the float are well designed | character, was witnessed with great interest and | knots at full speed and 1900 at 10 knots speed. The 
for high speeds, having a fine bow and cutwater and | satisfaction by a distinguished number of guests, in- | vessels are double - bottomed, and had water-tight 
the stern well cut away aft. cluding representatives of many of the European and | bulkheads, but these were provided with doors. The 

The torpedo is suspended from the float by means of | other navies. We are indebted to Mr. Sims for his! Almirante Cochrane, the sister ship of the Blanco 
strong steel stays. ‘The forward stay is well cut away | kindness in enabling us to place a few particulars of | Encalada, was illustrated in ENGINEERING, vol. xviii.. 
to enable the boat to dive under spars or wreckage | this important invention before our readers. “page 492. These vessels captured the Peruvian ship 
that it may encounter, as indicated by the dotted lines. | | Huascar in 1879, as described and illustrated in ENGI- 
This property of the boat has been put to severe tests | NEERING, vol. xxviii., page 454. 
with eminently satisfactory results. | THE WHITEHEAD TORPEDO IN ACTION. | The Almirante Condell and n> Sa were completed 

The torpedo consists of four separate compartments! THE value of the Whitehead torpedo as an engine last year by Messrs, Laird Brothers, of Birkenhead, 
which can be taken asunder and reassembled in fifteen | of war has been thoroughly established. No one and cannot be compared to their antagonist either in 
minutes; thus rendering the torpedo very easy of | doubted the possibilities; but there being so many | size, cost, or equipment. They are flush deck vessels 
transport in holds of ships or elsewhere. | requisites for success there was not the same unanimity | with high forecastle and half poop. The dimensions are 

The first compartment or section contains about | as to the probabilities. In the recent Chilian engage- | 240 ft. long, 27 ft. 6 in broad, and 14 ft. deep, the dis- 
270 lb. of dynamite, or other explosive matter, which | ment the conditions were all favourable to the torpedo | placement being 750 tons with a normal draught forward 
is exploded electrically by reversing the current, so| attack. The Blanco Encalada, one of the largest /of 8 ft., and aft of 11 ft. They have steel rams. Two 
that there can be no danger of a premature explosion. ironclads in the Congressional fleet, was anchored in| 14 1b. Hotchkiss guns are mounted on the forecastle 
The second compartment is vacant, while the third the port of Caldera on the 28rd ult., when she was en échelon, giving the arc of training of 220 deg. On 
contains about 6800 ft. of controlling cable wound ‘‘surprised” by two torpedo vessels, the Almirante | the hood of the conning tower is a flying bridge with 
into a hollow coil in such a manner that it pays out | hai and Almirante Condell, who fired seven torpe- a search light and two Gatling guns. On the main 
absolutely free from kinks. As the boat proceeds the | does at her, with the result that the Blanco Encalada | deck of each craft are four Canet torpedo discharge 
cable pays out through the ‘cable tube,” which | was sunk and about 160 men were lost. Later, the tubes, two on each side. These were recently illus- 
guides it safely past the propeller. steamer Aconcaqua, an armed cruiser, was attacked trated and described in connection with our articles 

The fourth compartment contains a 40 horse-power by the torpedo vessel, but although they slightly ‘‘On Modern French Artillery” (vide pages 6 and 7 
motor running at 1560 to 1600 revolutions per minute, | damaged her, her opponents espying a warship, pre- ate). There are also on the main deck two 3-pounder 
and geared down to 750 to 800 revolutions per minute | sumed to be the insurgents’ cruiser Esmeralda, drew off, Hotchkiss guns, with an arc training of 180 deg. Sub- 
to drive a 30-in. diameter two-bladed screw with | arriving at Valparaiso after only six hours’ absence, | division has been largely adopted, there being forty- 
30 in. pitch. Aft of the motor is the polarised relay The Blanco Encalada, being anchored, had not the | five water-tight compartments, The propelling engines 
for actuating the rudder. The total weight ready for | same chance as if she had had the power to mancuvre, | are the same as in H.M.S.S, Speedwell and Skipjack 
service is about 3000 Ib. | and in any case the two torpedo boats could steam at | —of the triple-compound type with cylinders 22 in., 

Two independent currents are transmitted from the | double her pace, but there can be no doubt from the | 33 in., and 49 in. in diameter, and 1 ft. 9 in. stroke. 
shore or ship to the torpedo by means of a concentric | short cablegraphic reports to hand, that the officers of There are no receivers properly speaking, the com- 
cable, the central conductor of which carries the steer- | the torpedo boats displayed smart seamanship. There municating pipes between the cylinders acting as such. 
ing current from a small battery, while the annular | is no information as to what precautions were taken | Piston valves are fitted to the high-pressure ;_but ordi- 
conductor carries the main or driving current. There} by the captain of the sunken ship. The fact that nary D slide valves to the other cylinders. The valve 
are five layers of dielectric ; it has been found that the she was surprised may mean that she had not her spindle of the low-pressure cylinder is prolonged and 
insulation is not damaged when exposed to a potential | netting in position, in which case the victory of the| is fitted with a piston which works inside asmall steam 
of 24,000 volts, and that even a single layer is not | torpedo is robbed of much of its significance. It is, of | cylinder. Steam is admitted to either side and ex- 
pierced by 12,000 volts. The resistance of a cable| course, possible that the netting being up, was de-| hausts by means of a small kicker valve, so that the 
6000 ft. long is6 ohms. Although a small battery | stroyed by the first of the torpedoes fired, and that the | eccentric sheaves have little else to do than determine 
current is employed to control the steering, the putting others did the damage to the ship. Since the engage- | the admission, cut-off, and exhaust. The framing and 
over of the rudder is effected by the main current. | ment suggests the probable course of future naval war- | main bearing of the engines are carried on deep longi- 
When a key is pressed down on the steering switch-| fare, it may not be uninteresting to briefly describe tudinal girders secured to the ship’s framing, Four 
board, the tongue of a polarised relay in the fish tor- | the crafts ray | locomotive boilers supply steam at 155 Ib. pressure, 
pedo is attracted to one side or other, according as a| The Blanco Encalada was designed by Sir E. T. | the heating surface being 6000 square feet, and the 
positive or negative current is sent, and directs the! Reed, and built by Earle’s Company at Hull in 1874-5. | grate area 190 square feet. Forced draught with a 
main current through a powerful electro-maguet. This| The Almirante Cochrane is a sister vessel. They are 2 in. pressure is supplied by fans driven by Messrs. 
magnet is connected to the rudder, and puts it over of iron and each 210 ft. long between perpendiculars, | Allen’s high-speed engines. The mean s on trial 
with certainty and rapidity. 45 ft. 9in. beam, and 21 ft. 8in. depth of hold, the | was over 20 knots with 4500 indicated horse-power. 

In designing the motor, efficiency has been to some | tonnage, builders’ measurement, being 2032 tons, and |The vessel has a range of action of 100 knots at full 
extent sacrificed to lightness and convenience. The; the displacement in fighting trim 3500, at a mean speed, and of 2500 at 10 knots speed. 
resistance of the cable absorbs 3750 watts, and that of | draught of 19 ft. 8in. They resemble more the mer- 

——— 4000 nga bod about 8000 — in gy Pay | chant steamer than the modern warship, having prac- | 
8, orse-power. e generator—an Edison ‘‘ Muni-| tically the same freeboard, right fore and aft, and they | ely 
cipal”—furnishes a current of 25 amptres and 1300|are barque-rigged. The ohne is 9 in. thick at rod 18h eee oi ol ape ag hy i a “The 
volts, when running at 1500 to 1600 revolutions, that| water line, protecting the engines and boilers, 8 in. capital of the companies owning the Swiss lines stood at 
is, rather more than 40 horse-power. The motor is| thick in wake of the slides, and of varying thick- | the same date at B5,543,9901., viz., shares, 13,754,693/, ; 
two-pole, series-wound, and drives the torpedo over | nesses elsewhere on the sides and on the athwartship | and loans, 21,789,397/. 

















May 1, 1891. ] 


ENGINEERING. 


= 








THE ALEXANDRA CENTRIFOGAL CREAM 
SEPARATOR. 


Tue Alexandra cream separator, which we have 
frequently noticed in connection with the shows of 
the Royal Agricultural Society, is exceedingly light 
to drive. This result is attained by the use of a 
peculiar form of rotating vessel, which is free to 
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The centre of gravity of the vessel is below the point of 
support, and thus the whole rides easily without any 
rigid connection between the vessel and the spindle. 
There is sufficient frictional resistance between the 
two toimpart motion to the vessel without slip, but if 
an accident should occur to the driving gear the vessel 
can slip, and thus its momentum can expend itself 
gradually without adding to the severity of the acci- 
dent. Recently an important trial of 
Alexandra separators has been made 
by Professors V. Stein and C. P. Bon- 
nesen, of Copenhagen.* The trial 
took note, among other things, of the 
amount of power required to drive 
the machine. ‘To see if there was any 
slip between the spindle and the 
vessel, a spindle was screwed into the 
latter, and was made to turna counter 
A, while a second counter was applied 
to the spindle at B. A copy of this 
report sent us by Messrs. R. A. Lister 
and Co., of Dursley, the manufacturers 
of the machines, we print below : 
Report. 

We, the undersigned, have jointly 
carried out the below-mentioned skim- 
ming trials with the Nos. 7 and 8 ‘‘ Alex- 
andra” cream separators. 

The first trials were made on January 
28, 1891, to ascertain the amount of 
power consumed in working these sepa- 
rators. In order to avoid the great 
irregularity of driving by hand, the 
ordinary handle was removed, and a 
pulley and a dynamometer attached ; this 
instrument registered the force which 
was being applied to the end of a lever 
on the machine. The diagrams thus 
obtained give the following results : 





Diameter of drum 
Length of lever.. 
Average draught 
revolu- 


11.93 


27.23 ib. 
tions perminute 37}revs. 
Power applied per 
minute.. -. 6378.5 units, 2516.7 units. 
=0.193 1.H.P. =0.0761H.P. 
=0.290 horses =0.114 horses. 
The second trials were made on Feb- 
ruary 5, 1891, specially to ascertain the 
skimming capacities, and for this purpose 
the machines were tested under exactly 
the same conditions as in ordinary work- 
ing, being driven by hand power. The 
trial with the first separator lasted about 
1 hour 10 minutes ; it was worked by a 
young man about twenty years of age, 


11.93 ,, 
9.37 Ib. 


43 revs. 
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who, after a rest of twenty minutes, 
while the second separator was being 
fixed, easily continued working during 
the remainder of the trial—25 minutes. 
The new milk used in the trials was 
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= supplied from farms situated from 2 to 





No. 7 SEPARATOR, 





Average Speed of 





Power Consumed. New Milk. Separated Milk. 
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Handle. | 

Revs. per 
Min. 


Drum. 
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Min. 
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Rate per Hour. 


| Number of Divi. 
Time in Skim- 
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Tem- Per- | Tem- | Per- 
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Total..| 551.14 | 53.50 


Average, excludi ig No. 6 50.18 


6473 0.196 91.0 2.99 0.20 











No. 8 SEPARATOR. 





Average Speed of 
Quantity of ee 
Milk. a 
Revs. per 
Min. 


Handle. 
Revs. per 
Min. 





Numoer of 
Divisions. 
Skimming. 

Rate Per Hour. 


Time of 


Units per| 
Min. | 1.H.P. 


Power Consumed. New Milk. Separated Milk. 








Per- 
centage 
of Fat. 


Tem- Per- 
pera- | centage 
ture. | of Fat. 


Tem- 
pera- 
ture. 


Units of Power 
per Pound of 
Milk Skimmed. | 


| | 
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ft.-lb. 
2551 
2660 
2638 
2634 
2655 
2663 
2634 


ft.-Ib. | 


escsscsss 
ZEZZZES 
84 deg. to 
87 deg. Fahr. 
| 79 deg. to 
81 deg. Fahr. 
eessssss 
BEBRERES 


| 3.25 per cent. 
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adjust itself on the spindle. 
globular, and has a deep | pga in its bottom, muc 
like that which is found in wine bottles, particularly 


champagne bottles. The head of the spindle C, which is | 

















2633 0.880 0.25 





This vessel Dis nearly | 27 miles away in the country, and was delivered cold, 


having been milked from 6 to 26 hours before delivery. 


~ * Tt was in Scandinavia that centrifugal separation of 
cream was first successfully carried out. See ENGINEER- 





ball-shaped, fits into a socket formed in this recess. | ING, vol. xliv., pages 449, 477, 522, and 567. 


The trial of the No. 7 was conducted by separating in 
all 250 kilogrammes (53.51 gallons) without stopping, and 
samples both of the new and separated milk were taken, 
after careful mixing, in the first part of the trial from 
every 50 kilogrammes separated, and in the last from 25 
kilogrammes separated. The milk, which had been 
heated, was put into the receiver from which the sepa- 
rator was supplied. After the machine had been put in 
motion the milk was admitted when it had attained the 
proper speed, from the moment the milk began to leave 
the separator the exact time and number of revolutions 
were taken ; the last division of the sepensiing was per 
formed with a redu inflow of milk and a little od 
meee. The results and all the details appear in the 

able annexed, the power consumed being calculated 
from the data obtained from the first trial. 

The trial of the No. 8 was conducted on precisely the 
same lines as the No. 7, but with a smaller Pha son ore | of 
milk ; samples were taken and the power calculated in 
the same way. 

A very careful trial was made on March 13, 1891, to 
decide if there is any slipping of the loose drum on the 
top of the —— during working. The power machines 
being provided with s indicators, this trial was made 
with the — or No. 1 separator, and water used in 
the drum. The spindle and drum were both provided 
with speed indicators, striking a bell once for every hun- 
dred revolutions. The speed indicators coincided ‘tune 
the trial so completely that it was not possible to dis- 
cover any difference, although the number of revolutions 
was increased from 4000 to 6000 per minute, and was 
kept at the latter s for about five minutes. This 
positive test has convinced us that there is not any 
———e of the loose drum on the top of the spindle during 


working. 
(Signed) 


Copenhagen, March 21, 1891. 


This report confirms that of the judge at the Bath 
and West of England Society’s show in 1889, who 
found that the p rls machine was exceedingly 
light to drive, while it produced more cream in a 
shorter time than the machines which were in compe- 
tition with it. 


V. STErn. 
E. P. BoNNESEN. 








INDUSTRIAL NOTES. 

THE past week has been comparatively quiet as 
regards labour disputes, in the sense of actual distur- 
bance on a large scale of the labour market. There 
are, however, disquieting rumours in various directions 
affecting several trades. To what extent any of those 
trades will become involved in strikes of any magnitude 
remains to be seen, but the probability is that the 
‘*merrie month of May” will have toregister several 
new developments in the industrial situation. For the 
present the thoughts and the energies of the men and 
their leaders are bent on the demonstrations to be 
held mostly on Sunday next, or, where the Sunday is 
avoided, on the Saturday preceding it. The trades of 
London have selected the Sunday, but the demonstra- 
tion and processions will not confined to trade 
unionists only, as other organised bodies will take part 
in the processions and demonstration. The principal 
object of the demonstration is a sympathetic declara- 
tion in favour of an eight hours day ; but opinions are 
still divided upon the question of legislation. The 
declaration will not therefore involve legislative in- 
terference with the hours of labour of adult males. 
There will be a sharp distinction between the general 
body of trade unionists properly so-called, and the 
political and socialistic bodies and organisations taking 
part in the procession, even to the extent of having 
separate platforms for the speakers representing the 
distinctive elements. It is thought by the more con- 
servative and sober-minded of the leaders that such 
an arrangement will prevent any confusion as to the 
respective demands at the several platforms. The 
only thing that the Trades Council holds itself re- 
sponsible for is the resolution om upon by the dele- 

ates, and not for the views of the several speakers, 
ith this reservation the bodies will fall into line as 
decided by ballot, each group of societies and bodies 
being led to the platform allotted to them on their 
arrival in Hyde Park. 





Throughout the Lancashire district the condition of 
the engineering trades has experienced very little 
change. Most of the leading industries have suf- 
ficient orders on hand to keep them fully employed 
for the present and for the immediate future. Amongst 
the machine toolmakers a fair amount of new orders 
is also reported as — forward. Generally, how- 
ever, the outlook for the future is not so encouraging, 
and little anticipation is felt that the present activity 
will be long maintained. In most cases the engineer- 
ing firms are pion ae their contracts faster than 
they are being replaced; and not — is there a de- 
creasing quantity of new work offered, but the prices 
are lowered by competition to a very low margin of 

rofit. 

. The question of the moment in the Manchester 
district is the reduction of the working hours to 53 





per week, and the threatened strike to enforce the 
| reduction. A number of firms have made the conces- 
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sion, but the members of the Iron Trades Employers’ 
Association demurred to the demand, the question 
being remitted to a general meeting of the associa- 
tion, because of its importance to the entire trade. 
The general view is that the hour will be conceded 
and that a strike will be averted. It is felt that if 
the concession is made in the Manchester district the 
53 hours will become the recognised normal day in the 
engineering industries all over the kingdom, inasmuch 
as in the north-eastern districts it has become the 
rule already. The change in some localities may be 
deferred for a time, but it will gradually become 
general in all places, 





The iron trade has been showing signs of revival, 
both in the weight of new work coming forward and 
in remunerative prices, Makers and merchants are 
more busy, the hand-to-mouth kind of business of the 
last several months having reduced the stocks on hand 
in all cases toa very low margin. The revival looks 
as though it meant a larger supply of orders in other 
directions. 





In the Sheffield and Rotherham district there isa 
feeling of depression, even to the extent of gloomy 
views as to the prospects of the steel trade in some 
branches. The heavier trades are still busy, a large 
amount of what is regarded as remunerative business 
being done, particularly in specialities, such as armour- 
a mE gunmaking, forgings, and castings of various 

inds. The rolling mills, however, are not so well 
supplied with work as they have been. The cutlery 
and edge tool departments show a falling off. The 
strike at Messrs. George Westenholm and Son’s still 
continues, neither side showing the least sign of givin 
way. The men regard the contest as the battle of all 
the cutlery workers against a reduction of 5 per cent., 
and all the other workers are supporting them on this 
ground. The firm also regard the struggle as repre- 
sentative of the battle which must take place in the 
district as to wages. 


Mr. A. Shuttleworth, of the firm of Messrs, Clayton 
and Shuttleworth, of Lincoln, has invested 10,000/. in 
Consols, the proceeds of which are to be applied in 
annuities of 16/, each to men who have been employed 
at the works and have been in any way injured or 
become infirm. The same gentleman has increased 
his annual subscription to the county hospital from 
50/. to 2007. This system of deferred benefits may not 
be attractive to all workmen, but an employer who 
institutes it will be sure of the sympathy of his work- 


people. 


An attempt is being made te bring about a kind of 
Wages Board in connection with the Midland sheet-iron 
trade, and also a uniform basis of wages. A committee 
of 16 has been elected consisting of eight employers 
and eight representatives of the operatives, by whom 
the necessary arrangements will be made preparatory 
to the regular constitution of the Board. the friend] 
way in which the subject was approached augurs well 
for the success of the Board. 





In the Cleveland district the proposed reduction in 
the wages of the Cleveland miners of 124 per cent., or 
of 10 per cent. ifthe whole matter was referred to 
arbitration, has been submitted to the men in all the 
principal mining towns and villages, with the result 
that the men expressed themselves determined to 
oppose so large a reduction, especially as they had 
submitted to 5 per cent. reduction a short time since. 
They also expressed themselves averse to the sliding 
scale as at present formed. The attitude of both parties 
appears to be one of firmness, but a modus vivendi may 
be found at the conference. 


The dispute at the Darlington Steel Works seems 
likely to be prolonged and the strike continued. The 
men offered to resume work on condition that the 
sliding scale was adopted, and that the question of a 
reduction of 4 per cent. was remitted to arbitration. 
The company appears to adhere to the original pro- 
posals, which the men declare will involve 20 per cent. 
reduction in some instances. The condition of trade 
in the district rather indicates that other disputes 
may arise both in the iron and steel departments of 
other firms. 


The vote of the engineers has been formally taken 
on the eight hours question once again, as neither of 
the two preceding ballots was regarded, by some few 
of the members, as satisfactory or final. ‘The vote, it 
appears, has again gone against legal enactment, and 
in favour of shorter hours by combination. The mem- 
bers take so little interest in the question submitted 
to them that only a small proportion voted, but the 
vote given was more than two to one against any legal 
enactment restricting the hours of adult male labour. 
The full figures will given in the next report, but 
the general sense of the society is as given previously. 
The only great industry that stands out for legal enact- 
ment is the mining, and this is divided into two 





camps. There is very little chance of the question 
being discussed in Parliament on either of the Bills 
before the House of Commons. 





The past week has been singularly free from labour 
disputes in all our chief ports, both as regards dockers 
of all grades, and as regards sailors and ate The 
union and non-union men work together amicably, at 
least in so far as outward appearance goes. The co- 
operative scheme seems to hang fire, and the threatened 
revolt of the stevedores has been averted, or at least 
postponed. The Home Secretary has refused to release 
Mr. J. H. Wilson, so that he will have to serve his 
six weeks’ imprisonment. The miners have also a 
batch of men in prison over the Silksworth strike, the 
blast furnacemen some in consequence of the Scotch 
strike, some of the railway men are also still in prison, 
and some in connection with the strike at Spratt’s 
factory in London. More men have been sent to prison 
over recent strikes than were convicted during Ffteen 
years previously under the labour laws of 1875. 


A very curious case was tried in the Lord Mayor’s 
Court, London, a few days since, which throws a side 
light upon the recent disputes between the Shipping 
Federation and the dock workmen. Four men, who 
had been employed at the docks, sued the federation 
for damages in consequence of dismissal, but a con- 
tract was put in by the federation by which the men 
agreed to terminate the agreement at a week’s notice, 
whereas they alleged that three months’ work certain 
was assured to them. The Common Serjeant non-suited 
them on the ground that they had signed the agree- 
ments. 





Although no strike on a large scale at present dis- 
turbs the coal mining industry, there appears to be in- 
dications of disturbance at no distant date. The fact 
is that a reaction is undoubtedly taking place. For 
some time past the miners have held the position of 
being able to exact terms in most cases ; whether they 
have in all instances been wise in their action, it is not 
our province here to discuss, but the mere fact of hold- 
ing such a position has caused some friction in certain 
districts, and therefore a slight turn in the tide has 
caused some retaliation, or a desire to retaliate where 
the friction was most felt. At this juncture the 
qualities of leadership will be displayed on both sides. 
A wise prudence will avert disaster. Moderation will 
tide over difficulties, and prevent ruinous disputes and 
losses to all concerned. 

On Saturday last the Durham coalowners met at 
Newcastle-on-Tyne to discuss the condition of the coal 
trade and the relations of prices to wages, when it 
was resolved to send a communication to the Durham 
Miners’ Association requesting a reduction in wages 
owing t® the fallen state of trade. On the same day, 
and in the same town, the Northumberland Coal- 
owners’ Association held a meeting at which the repre- 
sentatives of the miners were present, when the em- 
ployers intimated their intention of asking a reduction 
of 3} ‘a cent. in wages, owing to the fall in the price 
of coal, Those simultaneous demands will be placed 
before the whole body of the miners of both counties, 
and will doubtless be the subject of negotiation in con- 
ference at a later date. Fora long time past all dis- 
putes in those two counties have usually been mutually 
arranged without much friction; but the dispute at 
Silksworth was an exception, and its extension to other 
districts has led to a certain amount of feeling which 
might possibly express itself in the present case. How- 
ever, it is not expected that any serious strike will 
take place. 

Strikes are in progress at North Staffordshire, 
and at Old Fishley Colliery, Pelsall; in neither case is 
there any prospect of an immediate settlement, so the 
report states. The National Federation of Miners 
contribute to the support of the men on strike in those 
cases. Other disputes are pending at Cannock and 
Seacroft collieries, Cannock Chase. 

The miners of Westphalia, at a meeting of represen- 
tatives from 27 pits in the Essen district, determined 
to strike on Saturday last, without awaiting the deci- 
sion of the meeting to be held at Bochum on the follow- 
ing Monday. In some other districts a strike had 
already taken place. At the pits situate within the 
municipal radius of Essen the men continue at work. 
The Socialist leaders rather deprecate the strike. 





In Australia labour questions still occupy some at- 
tention, mostly, however, as regards the shearers at 
the present moment. But there is an under-current 
at work which may result in a further attempt by the 
miners and the shipping trades on the lines of last 
year. The work of organisation is progressing, the 
reportof Mr. Fitzgerald being that trade unionists in 
Great Britain are better organised than workmen in 
any part of the world. 





Ere another issue of ENGINEERING the May-day de- 
monstrations will have been held in various parts of 
the world. In the United Kingdom there is no anti- 
cipation of anything more serious than afew inflamma- 





tory speeches from the lips of the extremely small knot 
of rather ultra Socialists, termed the Anarchists. 
These, it appears, have determined to hold their meet- 
ing in Hy e Park at four o’clock on the first day of 
May. They are described as the International Anar- 
chist Groups of London, and are determined to cele- 
brate what they term the ‘‘ Labour Day.” 

The other organisations have fixed upon Sunday, 
May 3, for their demonstration and procession. In 
some respects this demonstration will be even less 
homogeneous than that of last year, notwithstanding 
the fact that the arrangements are in the hands of a 
joint committee. ‘The several groups of trades and 

dies are responsible for their own arrangements in 
so far as the districts are concerned, and also for all 
pecuniary expenditure. 

In a large number of instances preparatory out-door 
meetings were held in various parts of London on 
Sunday last, the object being to evoke enthusiasm for 
the great demonstration on May 3, and also to bring 
into line the various groups of organised bodies who 
are to take part in cok demonstration. 

The Navvies and Bricklayers’ Labourers’ Union are 
to head the procession to the park on Sunday, they 
won this position by ballot. On all previous occasions 
the skilled trades Jed the way bya kind of mutual 
understanding as to precedence. The farriers will 
supply a large contingent of mounted men to keep the 
path clear and prevent any confusion. In the old 
political demonstrations the farriers used to supply a 
similar contingent. Mr. George Shipton, the secretary 
of the London Trades Council, is appointed marshal 
of the procession. In this matter he has had consider- 
able experience. No estimate is yet formed of the 
total number of processionists, but it is anticipated 
that the number will exceed that of last year. 

Great interest attaches to the May-day celebrations 
or demonstrations on the Continent and in America. 
In the former case some disturbances are feared in 
some instances. From Vienna we learn that the 
Governor of Lower Austria has issued a proclamation 
warning the working classes against causing any dis- 
turbances, or in any way breaking the law on May 1. 

In Germany it is thought that the demonstrations 
will result in a fiasco, as the Socialists and the unionists 
are divided in opinion as to the day on which they are to 
be held. One section is strongly in favour of a general 
abstention from work on Friday ; the other section is 
in favour of Sunday. But this difference may result 
in disorder. If it does not neither demonstration will 
be so imposing as it would have been had all sections 
been absolutely in accord as to the action to be taken. 

In Spain there is some uneasiness as to what will or 
might take place. The Socialists and Anarchists pro- 
— a most revolutionary programme, which is 

rightening the more sober-minded people, and causing 
some alarm. Non-interference is the best attitude for 
the Government just now, unless signs of disorder 
manifest themselves. 

In Belgium there may be an imposing demonstration, 
but it will be political as well as industrial, in conse- 
quence of the mixing up of the franchise question with 
labour questions. 

In France it is possible that some imposing demon- 
strations will take place, especially in Paris, Mar- 
seilles, Lyons, and some other places. But there is 
nothing to indicate that any of them will be otherwise 
than peaceful. 

In no case is. there any absolute danger, unless the 
Government is goaded into precipitate action by timid 
advisers. Timidity increases the danger, and often 
superinduces the disaster it fears. Reliance on the 
— intentions of the people is the best safeguard 
or order in nearly every case. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on April 
17, Professor W. E. Ayrton, F.R.S resident, in the 
chair, the following communications were made: 

‘On a Property of Magnetic Shunts,” by Professor 
S. P. Thompson, D.Sc. After referring to a few instances 
in which magnetic shunts are employed, as, for example, 
the ordinary magnetic medical coil, and Trotter’s con- 
stant current dynamo, he said that the particular property 
he wished to speak of was the time taken for such a shunt 
to lose its magnetism as compared with the other branch 
of the magnetic circuit. If these times were very different, 
unexpected results might be ana pep and these might 
be regarded as being due to a kind of magnetic time con- 
stants, Short pieces, as was well known, demagnetise 
much more rapidly than long ones, particularly if the 
latter form, or part of, a closed magnetic circuit. 
Hence in alternators, such as Kingdon’s keeper dynamo, 
in which both magnets and armature are stationary, It 
was important that the revolving keepers should be short. 
The most important application of a magnetic shunt 
occurred, he said, in d’Arlincourt’s relay, described 
in vol. iv., Journal of the Society of Telegraph Engi- 
neers and Electricians, and shown diagrammatically in 
Fig. 1. In this relaythe polarised tongue T plays between 
two projections a and b, near the yoke Y, and it is claimed 
to have a quicker action than ordinary kinds. The reason 
of this the author explained as follows : 

When a current flows through the coils the greater part 
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of the magnetic lines pass through the yoke, but a few 
leak across from a to b and move the tongue against 
the contact P, On stopping the current the magnetism 
in the extremities A and B as away much more rapidly 

















(any B 
than in the yoke, consequentiy the direction of the field 
between a and b is reversed and the tongue T thrown 
back against the stop Q. 

Professor Perry asked if any experimenis had been 
made to test whether the throwing back actually occurred. 
He also inquired whether such action would be augmented 
or otherwise by having a thick copper tube round the 
yoke, or by laminating the iron. 

Mr. Blakesley asked if placing a yoke across A B would 
not improve the action. 

The President said he would. be glad to know whether 
the relay was any more sensitive than an ordinary one as 
regards the ampére-turns or the watts required to actuate 
the instrument. In Indiahe remembered that they used 
inductive coils shunting the ordinary relays, in order to 
expedite the action and to avoid confused signals arising 
from the electrostatic capacity of long lines. 

In reply Professor Thompson said he had tried an ex- 
periment on a horseshoe electromagnet, and found evidence 
of throwing back when working near the bend or yoke. 
Putting a yoke across A B would, he thought, tend to 
neutralise the effect desired. 

“An Alternating Current Influence Machine,” by 
James Wimshurst. This machine consists of a varnished 
glass disc, with or without metallic sectors, mounted on 
an axis, and rotating within a square wooden frame fixed 
in the plane of the disc. The frame carries four square 
glass plates each of which has one corner cut away so as 
to clear the boss of the disc. These plates are placed one 
at each corner of the frame, alternately on the two sides, 
and the disc revolves between them. There are thus two 
plates on one side of the disc situated at opposite ends of 
a diagonal of the frame, and two on the other side of the 
disc, at opposite ends of the other diagonal. Tinfoil 
sectors fixed to the other sides of the plates act as in- 
ductors, and wire brushes connected with them touch 
the disc about 90 deg. behind the centre of the inductors. 

The peculiarity of the machine is that, although sparks 
can be readily obtained from it, a Leyden jar cannot 
charged by bringing it to one of the terminals. From 
this the author concluded that the electricity produced 
was alternately of positive and negative sign, and this 
he showed to be the case by means of an electroscope. 
Thealternations, he said, occurred about every three-fourths 
of a revolution, the suspended paper discs which he u 
as an electroscope remaining apart for that period and 
collapsing during the next quarter of a turn. 

Using discs with various numbers and sizes of sectors, 
the author finds that the smaller the sectors and the fewer 
the number the greater the quantity of electricity pro- 
duced. Plain varnished glass is the best in this respect. 
Such a disc, however, does not excite itself quite so freely 
as one having numerous metallic sectors. 

By removing two of the inductors and placing an insulat- 
ing rod carrying collecting brushes at its end across a 
diameter of the disc, the machine was used to produce 
direct currents. Numerous dises and various —— 
inductors accompanied the machine by means of which a 
Holtz, Voss, or ordinary influence machine could be 
imitated. 

Professor 8. P. Thompson congratulated the author on 
the most interesting and puzzling machine he had 
brought before the Society. He inquired if the machine 
would work if the direction of rotation was reversed, or 
if two of the inductors were removed, and also whether 
all the four inductors are electrically of the same sign at 
the same instant. 

In reply, Mr. Wimshurst said the machine would not 
excite if the direction of rotation be changed without 
also changing the direction of the brush arms, but it 
would work as a direct current machine when two induc- 
tors were removed. 

“* On Erecting Prisms for the Optical Lantern and on 
a New Form of Erecting Prism made by Mr. Ahrens,” 
by Professor S. P. Thompson, D.Sc. The ordinary form 
of erecting prism, viz., aright-angled isosceles one, was, the 
author pointed out, open tothe objection that thetop halves 
of the faces inclosing the right angle were nearly useless, 
for only the light which after the first refraction is totally 
reflected by the hypothenuse face can be utilised. The 
fraction of the side which is useful, varies with the refrac- 
tive index, being .46 when #=1.5 and .525 when “=1.65, 
To increase these proportions, prisms with angles of 
105 deg. and 126 deg. have been used by Wright and 
others, and in some cases the prisms have been truncated. 
With such large angles much light is lost by reflection. 
Bertin employed two truncated —— prisms, 
= 9c to base with an air film between them. 
Nachet has also made erecting prisms for microscopes, in 
which internal reflections occur from faces inclined at 
an angle of 81 deg. to each other. This form of prism 
suggested to Mr. Ahrens the new form now shown, and 
which may be described as a long right-angled prism 





whose ends are cut off so as to be parallel to each other, 
and inclined at 45 deg. to the hypothenuse face. The 
Seana acute angles not being required, are trun- 


cated. 

Light falling parallel to the axis on one end of the 
prism is refracted, and after internal reflections emerges 
parallel but perverted. It is claimed that this form of 
prism gives, weight for weight, a larger angular field than 
any previously made. 

he performance of the new form of prism, and also of 
the ordinary forms, was tested before the Society. 

At the close of the meeting, Dr. Atkinson, who had 
previously taken the chair, announced that the next 
meeting would be held at Cambridge on May 9, instead 
of May 8, as previously intended, 





BOILER DEPOSITS.* 


By Professor Vivian B. Lewes, F.C.S., F.1.C., 
Associate. 

Two ze ago I had the honour of reading a r 
before this Society on ‘‘ Boiler Incrustations,” in which I 
traced the formation of the scale, and the causes which 
led to the precipitation and hardening of the calcic sul- 
phate, calcic carbonate, magnesic hydrate, and other 
compounds which are usually found to be present, and I 
pointed out that the scales formed by various kinds of 
water were so characteristic that one could speak with 
certainty as to the kind of water from which the incrus- 
tation had been formed by an analysis of the scale itself. 
The analyses given below may be looked upon as typical 
of the incrustations formed by fresh water, brackish 
water, and sea water respectively in marine boilers: 





Constituents. River. Brackish. Sea. 
Calcic carbonate ... 75.85 43.65 0.97 
» sulphate 3.68 34.78 85.53 
Magnesic hydrate ... 2.56 4.34 3.39 
Sodic chloride . &® 0.56 2.79 
Silica... re ey Te 7.52 1.10 

Oxides of iron and 
alumina... «is ee 3.44 0.32 
Organic matter 3.64 1.55 trace 
Moisture .20 4.16 5.90 
100.00 100.00 100.00 


From this it is evident we may look upon the incrusta- 
tion from fresh water as consisting of impure calcic car- 
bonate, whilst that from sea water is impure calcic 
= the brackish water from the mouths of rivers 
yielding, as might be expected, an incrustation in which 
both these compounds are present in nearly equal quan- 
tities. 

The importance of these differences in the deposit 
formed is very great, as it enables the shipowner to arrive 
at a conclusion as to the treatment that the boilers have 
received during the voyage, by examination and analysis 
of the scale which those boilers contain. Taking, for 
instance, the case of a ship which uses fresh water both 
for filling and make up, it is manifest that on her return 
to port the scale should be very slight and should consist 
mainly of calcic carbonate; whilst, if the scale exceeds 
7s in. and shows a preponderance of calcic sulphate, it is 
manifest that such scale could only have been formed by 
sea water, either leaking in from faulty condensers or 
being deliberately fed into the boilers. The reception 
you were kind enough to give that paper, and the fre- 
quency with which it has been quoted since, lead me to 
hope that, in continuing and et the subject, I 
shall be performing a not unwelcome task. 

So far the deposits taken into consideration have been 
those formed from the impurities natural to the water 
itself; but with the introduction of high-pressure steam 
a new and highly dangerous form of deposit has added 
to the trouble of the marine engineer. 

Asearly as 1878 the collapse of the furnaces of the 
boilers of the s.s. Ban Righ and a similar misadventure 
in the screw-tug Ich Dien, with no apparent cause to 
bring about the damage, caused some attention to be 
paid in marine circles to the action which had taken 
place, and the only clue to be found was that a certain 
amount of oily deposit had formed on the tops of the fur- 
naces, and experiments made by Mr. Dunlop, of Port- 
Glasgow, led to the conclusion that this oil, which had 
distilled into the boiler from the lubricants used in the 
cylinder, was so bad a conductor of heat that its forma- 
tion on the plates allowed them to get superheated, with 
the result that they were unable to withstand the pressure 
of steam existing in the boiler, and in this way brought 
about a collapse. Similar cases of collapse became fre- 

uent after that date, no less than thirty vessels being 
disabled from this cause during the last few years. 

The first case which came under 7 notice, in which 
damage to boilers had arisen from this cause, was the 
case of a large ocean steamer, and through the kindness 
of Mr. Milton, chief superintendent engineer of Lloyd’s, 
I was able to obtain samples of deposit from all parts of 
the boilers, and full particulars of the case. The steamer 
was a large one trading between Liverpool and Boston, 
averaged twelve days on the voyage, and was fitted with 
ordinary compound engines. She had three double- 
ended boilers, with three plain furnaces at each end, and 
three combustion chambers in each boiler. The furnaces 
were plain in one length and connected at the back end 
to the tubeplates, being flanged up inside the chamber, 
whilst the front end plate was flanged inwards on to the 
furnace crowns. The furnace crown was }-in. plate, and 
the front bottom plate }} in., the working pressure being 
801b. The boilers are about five and a half years old, 
and have always been refilled with fresh water at the end 
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of each run, both at Boston and Liverpool ; whilst, as a 
rule, the waste on the voyage was made up by the use of 
about 70 tons of fresh water, but during the last voyage 
sea water was used for this purpose. Every four hours 
whilst under steam 4 lb. of soda crystals were put in 
the hot-well, making about 2 cwt. during the run, the 
total capacity of the boilers being about 8ltons. For 
lubricating purposes about seven pints per day of valvo- 
line were used in thecylinders. 

When in port the boilers were allowed to cool down, 
and the water was run off, and they were swept down 
with stiff brushes, and were afterwards sluiced out with 
a hose shortly before being refilled with fresh water. No 
trouble occurred with the boilers until five voyages 
before the final collapse, when some of the furnaces 
began to creep in; they were stiffened with rings and 
stays, and on the succeeding voy: the whole of the 
furnaces got out of shape one after another. Exa- 
mination of these boilers clearly showed that they 
had never been very heavily scaled, as in poe of the 
boiler where it. would have been im ible to get at 
them to clear them out, no signs of heavy incrustation 
were to be found, and the absence of marks of scaling 
tools also showed that they had never been allowed to get 
very dirty. On the furnace crowns, where they had col- 
lapsed, there was only a slight white scale, not more 
than jin. in thickness, whilst on the bottom of the fur- 
naces there was a brown oily deposit ; in. in thickness, 
which in other parts of the boilers increased to between 
yin. and #,in. I obtained from Mr. Milton samples of 
the thin scale from the top furnaces, and of the deposit 
from various parts of the boiler, and also specimens of 
cut-out portions of the boiler plates, Liverpool water, 
valvoline, and soda crystals put into feed water, and of 
all these analyses were made. 

The boiler plates were as good as the day they were put 
in, and showed no structural signs of having undergone 
any change, whilst the analyses of the Liverpool water 
and the soda crystals used showed that they could have 
taken no part in the action which had led to collapse. 


I.-—Valvoline. 
The valvoline on analysis gave : 





Vegetable and animal oi nil 
Mineral oil cs “ 100 per cent. 
Acids (free) nil 
Boiling point... 371 deg. C. 
Specific gravity... : e ae .889 
II.—Scale from Furnace. 
From Top. From Below. 
Calcic sulphate 84.87 59.11 
», carbonate ... 5.90 6 07 
Magnesic hydrate... 2.83 11.29 
Tron, alumina, and silica... 2.37 2.85 
Organic matter and oil ... 3.23 19.54 
Moisture Ke 0.80 1.14 
Alkalis nil nil 
100.00 100.00 
III.—Deposit from Tubes. 
Scale Deposit 
on above 
Tubes, Scale. 
Calcic sulphate 50.92 11.60 
»» carbonate ... 4.18 0.82 
Magnesic hydrate... o 14.12 22.21 
Tron, alumina, silica, &c... 7.47 9.14 
Organic matter and oil ... 21.06 50.20 
Moisture a 1.17 4.23 
Alkalis 1.08 1.80 
100.00 100.00 


IV.—Deposit from Bottom of Boiler. 





Calcic sulphate 22.52 
» Carbonate ... nil 
Magnesic hydrate ... was 7.09 
Silica, alumina, and iron ... 34.85 
Organic matter and oil 27.95 
Moisture rh 5.79 
Alkalis 1.80 

100.00 


On careful examination of the organic matter and oil 
present in these deposits, it was found that quite one-halt 
of it was “‘ valvoline” in an unchanged condition, which 
had collected round small particles of calcic sulphate, 

A consideration of these analyses, at first sight, yields 
noclue as to the cause of the collapse, the scale upon the 
furnace tops being not only free from oil, but perfectly 
harmless both in quantity and quality; but, on going 
more deeply into the question, it is evident that this 
scale cannot be in the condition in which it was originally 
formed, as the deposits from both top and bottom of 
tubes, from the bottom of the furnaces, and from the 
shell of the boiler, are all rich in oily matter; and it is 
impossible that, during this deposition, the furnace tops 
could have escaped whilst all other parts of the boiler 
became coated with it. Experiments, however, reveal 
the actions which had been at work and led to the forma- 
tion of the deposit, and its absence upon the injured 
portions of the plates. 

The pressure at which the boilers were worked was 
80 lb., corresponding to a temperature of 155 deg. Cent., 
or 311 deg. Fahr., which is so far below the boiling point of 
the valvoline that it was evident that it had not distilled 
over in the ordinary way, and experiments were made to 
see if it could be distilled in steam at a lower tempera- 
ture. A retort containing valvoline was carefully heated 
over a sand bath, its temperature being ascertained by a 
thermometer, and steam was then blown through it, with 
the result that at 248 deg. Fahr., or 120 deg. Cent., the 
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steam became “‘ greasy” and the oil commenced to pass 
over with it. 

This experiment is, I think, important, as it shows that 
in testing the capabilities of a lubricant, the fact that it 

- has a boiling point well above the temperature of the 
steam is no rantee that none of it will find its way 
into the boiler. Having thus entered the boiler, the 
minute globules of oil, if in great quantity, coalesce to 
form an oily scum on the surface of the water, or, if 
ae in smaller quantities, remain as separate drops ; 

ut show no tendency to sink, as, their specific gravity 
being .889, they are lighter than the water, and the 
difference in gravity is probably even greater at the 
temperature existing in the boiler. 

Slowly, however, they come in contact with small 

sarticles of calcic sulphate and other solids separating 

rom the water and sticking to them, they gradually coat 
the particles with a covering of oil, which in time enables 
the particles to clin ether or to the surfaces which they 
come in contact with. These solid particles of calcic car- 
bonate, calcic sulphate, &c., are heavier than the water, 
and, as the oil becomes more and more loaded with them, 

a point is reached at which they have the same specific 
gravity as the water, and then the particles rise and fall 
with the convection currents which are going on in the 
water, and stick to any surface with which they come in 
contact, in this way depositing themselves, not as in 
common boiler incrustations, where they are chiefly on 
the upper surfaces, but quite as much on the under sides 
of the tubes as on the top, their position being regulated 
by whether they come in contact with the surface whilst 
descending or ascending. 

The deposit so formed is a wonderful non-conductor of 
heat, and also from its oily surface tends to prevent inti- 
mate contact between itself and the water. On the crown 
of the furnaces this soon leads to overheating of the 
plates, and the deposit begins to decompose by the heat, 
the lower layer in contact with the hot plates giving off 
various gases which blow the greasy layer, ordinarily 
only 7, in. in thickness, up to a spongy, leathery mass 
often i in. thick, which, use of its porosity, is an 
even better non-conductor of heat than before, and the 
plate becomes heated to redness, and, being unable to 
withstand the pressure of steam, collapses. During the 
last stages of this overheating, however, the temperature 
has risen to such a point that the organic matter, oil, &c., 
present in the deposit burns away, or, more properly 
speaking, is distilled off, leaving behind, as an apparently 
harmless deposit, the solid particles round which it had 
7 formed. 

Such a deposit is much more likely to be produced with 
boilers containing fresh or distilled water, as the low 
density of the liquid enables the oily matter to settle 
more quickly whilat with a strongly saline solution it is 
very doubtful if this sinking point would ever be reached ; 
it is evident also that, when oil has found its way into 
the boiler and is causing a greasy scum on the surface, 
the most fatal thing that can be done is to blow off the 
boilers without first using the seum cocks, because as the 
water sinks, so the scum clings to the tops of the fur- 
naces and other surfaces with which it comes in contact, 
and, on again — up with fresh water, it still remains 
there, causing rapid collapse. 

A very remarkable instance of this is to be found in the 
case of a large vessel in the eastern trade, in the boilers of 
which an oil scum had formed. The ship having to stop 
some daysat Gibraltar, the engineer took the opportunity 
of blowing out his boilers, and refilling with fresh water, 


with the result that, before he had been ten hours under, 


steam, the whole of the furnaces had come in. Under 
some conditions the oil-coated particles coalesce and form 
asort of floating pancake, which, sinking, forms a patch 
on the crown of the furnaces at one particular spot, and 
under these conditions the general result is the formation 
of a “‘ pocket.” 

A curious fact which is worthy of attention is that in 
most of these oily deposits copper is to be found in con- 
siderable quantity. In an analysis of deposit from the 
furnace of a vessel in which a ‘‘ pocket” had formed from 
the above-mentioned cause, the scale showed, as in the 
case already cited, no reasonable cause for the injury at 
the damaged part of the boiler, whilst the deposit from 
the under side of the furnace tubes showed clearly the 
presence of large quantities of oil matters, which were 


partly combined with copper : 

Constituents. Scale. Deposits. 
Calcic sulphate __... ie 93.354 1.02 
ra ae nate gi = 1.200 nil 

‘erric oxide § 56.90 
Oxide of alumina) ar 3.200 ( 2.30 

» Ofcopper... se nil 1.90 
a a vg ee “xe 2.821 1.80 

rganic matter {10.46 
Oil eae se 1.600 117.84 
Sand, &e. ... a 5 0.825 7.78 

100.000 100.00 


Tt is a fact that even mineral oils have a considerable 
solvent action upon copper and its alloys, and it is evi- 
dent that the copper in the oily deposits has been ob- 
tained from the fittings of cylinder and condenser. For- 
tunately this copper is so well protected by oil that in 
most cases 16 is extremely unlikely to come in contact 
with, and deposit on, the metal of the boiler; but, if it 
did, very serious galvanic mischief would be the result. 

The next point I attempted to determine was the effect 
which these oily deposits had in allowing excessive heat- 
ing of the plates to take place, and retarding the heating 
of the water. A clean iron vessel was taken, and a known 
volume of water placed in it, and heated by a carefully 
regulated Bunsen flame, the water being raised to the 
boiling point in ten minutes; this experiment was re- 





peated a second time with the same result, and the vessel 
was then lined with a coating of deposit found in the 
bottom of the boilers which had collapsed, and rendered 
binding by admixture with a small trace more valvoline. 
This coating was laid on 7; in. in thickness, and the 
former experiment repeated, the same flame being used 
and the same volume of water taken, with the result that 
it took fifteen minutes before the boiling ser g was 
reached, showing that, even if no damage resulted to the 
lates from ene, such a deposit would cause a 
ge increase in the fuel used. . 
n attempting to ascertain to what extent extra heating 
of the plate took place from this cause, I employed a 
series of substances of known igniting and ee 
raised the water in the various vessels to the boiling 
point, and then brought the clean bottom of the vessel in 
quick contact with the test substance, and took the re- 
— as indicating the temperature of the exterior of the 
plates. 
Deg. Deg. 
Cent ahr. 
below 115 = 239 


Clean vessel ... 


Coated vessel... 


a did not 
t > 


melt ... 5 
Sulphur melted 
but did not in- 
flame... oa above 115 = 239 


below 250 = 482 
Gun-cotton 


ignited above 200 = 392 


So that the y,th of deposit caused with a slow heat a rise 
in temperature of the plate from under 115 deg. Cent. or 
239 deg. Fahr. to over 200 deg. Cent. or 392 deg. Fahr. 
It is manifest, however, that the fiercer the heat the more 
marked will this overheating become, and in the next 
series of experiments the Bunsen flame was — 
an atmospheric blowpipe, and the temperature attained, 
tested in the same way as before. 


Deg. Deg. 
Clean vessel Sulphur did not Cent. Fahr. 
melt... ... below 115 = 239 
Coated vessel... Gun-cottonignites above 200 = 392 
Tin melts oe =p = 444.4 
Sulphur ignites ... »» 200 = 482 
Lead melts cis » dot = 633 
Zinc melts (just)... »5 423 = 793.4 


Whilst, on replacing the atmospheric burner by an oxy- 
coal gas flame, I found no difficulty in fusing a hole in 
the bottom of the vessel, which was made of thin wrought- 
iron plates, showing that a temperature of 1500 deg. Cent. 
=2732 deg. Fahr. had been attained, and it is therefore 
manifest that with the fierce heat existing in the boiler 
furnaces, given an oily deposit only ;; in. in thickness, 
the plates will readily be heated to a temperature at 
which they are totally unable to withstand a pressure of 
— of steam, and collapse of the furnace crowns must 
‘ollow. 

The great points to be sought in a good lubricating oil 
are that it shall be a pure mineral oil, and that its boiling 
point shall be well above any temperature likely to be 
attained in the cylinder. Oils satisfying these require- 
ments can readily be obtained, but users of lubricants 
must remember that, in order to obtain them free from 
any constituents of dangerously low boiling point, ex pen- 
sive processes have to be resorted to, which must of 
necessity increase the price of the oil, and that it is use- 
less to expect to obtain a really good lubricant at a low 
figure. The great advantages of a good mineral oil can- 
not be too strongly insisted on, and any lubricant con- 
taining animal or vegetable oils to give it body should be 
unhesitatingly discarded. 

The mineral oils are not fats, but hydrocarbons—com- 

unds of carbon and hydrogen—and the portions used 
or lubricants are those left after the more volatile con- 
stituents have been distilled off, and they differ widely 
from animal and vegetable oils, which contain so-called 
fatty acids, which are liberated from them by the action 
of superheated steam, and these acids attack iron, copper, 
and copper alloys with the greatest readiness, forming 
metallic soaps, which are compounds of the fatty acids 
with the oxides of the metals, and so cause serious damage 
to both boilers and fittings. 

The animal and vegetable oils, in contact with air, 
especially when heated, take up oxygen, and become 
gummy and resinous, and gradually so stiff that frequent 
cleaning becomes necessary, a trouble entirely avoid 
with mineral oils. In dealing with the prevention of 
such deposits, it seems to me that the most feasible plan 
is to pass the feed water through a long tube filled with 
clean coke in pieces the size of walnuts, which would act 
as a scrubber, and would free the greasy water from the 
ae of oil, and prevent their going forward to the 

iler. 

I have already pointed out that the collapse of furnaces 
from the presence of oily deposits almost invariably takes 
place in boilers fed with fresh water, and that oil, when 
it goes into the boiler, floats, because it is specifically 
lighter than water, until solid particles of calcium com- 
pounds coming in contact with it and imbedding them- 
selves in it, so increase its weight, that reaching the same 
density as the water, it commences to circulate with the 
convection currents in the water, and is so drawn down, 
and attaches itself to tubes and furnace crowns, causing, 
eventually, damage. 

In the case of a Transatlantic liner using fresh water 
only it takes at least four days’ hard steaming to brin 
the density up to ;4nd, whilst if sea water had been rae | 
the density would have started at this and would never, 
after the first few days, have been much below ,4nds, 
and the oil would have remained as a scum, and would 
never have reached the furnace crowns. 

In my last paper on boiler incrustations I pointed out 
that it was quite possible to prepare sea water in such a 
way as to practically prevent any serious deposit forming 





from it, and the same process would prevent the trouble I 
have now been describing to you. 

In the summer of last year Mr. Biles, who is always to 
the front when he thinks there is a chance of improving 
marine engineering, kindly gave me the opportunity of 
trying the effect of prepared sea water upon a crane boiler 
at the Naval Construction Works, at Southampton, and 
after a few preliminary experiments to determine the best 
form in which to work the “ precipitator,” the boiler was 
worked continuously for a month with water drawn from 
the Itchen half an hour before high tide, at which period 
analysis showed that the water was to all intents and pur- 
poses sea water, plus a fair amount of suspended mud ; 
this, after preparation in the ‘‘ precipitator,” was fed into 
the boiler, and on opening it in the presence of Mr, 
Milton, Mr. W. H. Riley, R.N., Mr. Biles, Mr. Gearing, 
and Mr. Dusantoy, it was found perfectly clean, the sur- 
faces looking as if they had been given the thinnest pos- 
sible coat of Jeyoathoo. 

The process employed was to add to the sea water a 
known quantity of precipitator powder, consisting chiefly 
of soda ash, and having done this in aclosed vessel, to heat 
the mixture by blowing into it waste steam, until a pres- 
sure of from 5 Ib. to 10 lb. was created, and under these 
circumstances practically all the magnesium and calcium 
salts separate from the water and are easily got rid of by 
filtering it under pressure into the hot-well. 

I had proposed in the first case to heat the liquid by 
blowing the steam through a coil in the precipitator, but 

ractical experiments soon showed that the heating sur- 
i was not nearly enough, and so the waste steam was 
simply blown in, allowance being made in the precipitator 
for the water due to the condensation. I also found it aided 
the reaction to heat the water first just to boiling point 
before adding the precipitator powder, as under these 
circumstances the deposit settled more quickly and threw 
less strain upon the filters. 

The precipitator was 6 ft. 4 in. high and 3 ft. in 
diameter, and held a ton of water, and the time taken, 
from the first running the sea water in, to its delivery into 
the hot-well, was 1 hour 15 minutes, so that in practice, 

iving plenty of time between the makes, it would be per- 
ectly easy to prepare 8 to 12 tons in the 24 hours with a 
poe | recipitator of the size used. The prepared water 
has a density of 4nd, and may with safety be evaporated 
until its density is ;,nds, the salts present not crystallis- 
ing out until a density of from ;%nds to ynds is reached. 

Siodmee Doremus, of the College of the City of New 
York, proposes to use sodic fluoride as a precipitant for 
the ped sea constituents of sea water, as a smaller 
weight is required, and the action is more rapid and more 

rfect. The great objection has up to the present time 

n its cost, but I am informed that this has now been so 
far reduced as to bring it within the scope of extended 
commercial use ; and should it be used on a larger scale, 
the price could be readily brought much lower. Pro- 
fessor Doremus claims that the precipitation of the cal- 
cium and magnesium salts takes place with very great 
rapidity, that the sediment shows no tendency to cake or 
pe to the sides of a hot vessel, and that it is less 
bulky than the precipitate formed by soda ash. 

In preparing sea water in the way I have proposed, 
every precaution must be taken to add slightly less of the 
precipitant than is necessary to entirely throw down the 
calcium and magnesium salts, as it is manifestly impos- 
sible in practice to guard against small quantities of sea 
water finding their way into the boiler either from leaky 
condensers or else being fed in by the engineer during 
some emergency, and if under these conditions any excess 
of the precipitant were present in the boiler, a bulky pre- 
cipitate would be thrown down and cause trouble, 
although it would not bind into a solid scale. 

There is no doubt that, if Professor Doremus can so 
reduce the price of sodic fluoride as to enable it to be used 
for this purpose, it would be of great use, as the fluoride 
undoubtedly completes its action on the salts of magne- 
sium and calcium more rapidly and thoroughly than the 
soda ash, and it would be easier, therefore, to so regulate 
the quantity added as to remove, say, five-sixths of the 
injurious constituents from the sea water without allowing 
any precipitant to enter the boiler. 

n conclusion, I will briefly recapitualate the means 
which seem to me best adapted for preventing the forma- 
tion of the dangerous organic and oily deposits I have 


ed | considered in this paper, and these are : 


I. Filtration of condenser water through a coke 
column. 
II. Free use of the scum cocks. 
III. The use of water of considerable density rather 
than of fresh water. 
IV. The use of pure mineral oil lubricants in the 
smallest possible quantity. 





Tue TELEGRAPH TO AUSTRALIA.-—The Eastern Tele- 
graph Company, Limited, announces that, in view of the 
reduction of the telegraph rates to Australia to come into 
operation on the 1st of May next, and to meet all re- 
quirements that may arise in connection with the antici- 
pated increase of traffic, two new cables of great carryin 
—_~ have been laid between Suez and Aden an 
Aden and Bombay, thus affording increased speed and 
security in the transmission of traffic over its fines. 

Water Supriy or MELBOURNE.—The water supply of 
Melbourne has been supplemented by an aqueduct from 
the Watts, or, as the stream has now been renamed, 
the ‘‘ Maroondah.” The ceremony of opening the sluice 

tes was performed by His Excellency the Governor of 
Victoria. The works have been designed on the basis of 
supplying 55 gallons per day to 900,000 people, or 
double the present population of Melbourne and its 
suburbs. 


Lid paid osa A 
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GAS FURNACES. 
On Some Different Kinds of Gas Furnaces.* 
By Mr. Bernarp Dawson, of Malvern. 
(Concluded from page 510.) 

Blow-Pipe Furnaces, into which heated air required for 
combustion is delivered under pressure, have been used 
for puddling iron, melting brass in pots, heating plates 
for stamping into railway sleepers, melting zinc ores, 
welding tubes, &c. But with the exception of some few 
puddling furnaces on the Continent, the author believes 
that this application of producer gas has not yet been 
carried to a success; the difficulty in working any such 
furnaces as he has had an opportunity of seeing has con- 


Fig.43. 
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perfect combustion are rarely attained ; in addition to 
which small explosions and other troubles are frequently 
experienced. i other cases the introduction of the gas 
and cold air into the furnace in parallel streams, or in 
any large volumes, either side by side or over one another, 
has led to failure. Ja furnaces to be heated by gas and 
cold air, either the volume of each should be split up into 
a number of small streams by perforations in the walls 
forming the inlet to the furnace, or else some form of 
combustion chamber should te provided, in which the 
gas and air can be mixed and partially ignited before ad- 
mission into the actual furnace itself. e regulation of 
the pull or draught of the chimney on the furnace—so as 
to p aed in just sufficient cold air for burning the gas, 
without drawing unburnt gas into the chimney—although 
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sisted in maintaining a regular flame or heat, because the 
slightest variation in the volume, pressure, or quality of 
the gas produces immediately a marked effect in the 
furnace. It is also essential that the annular orifice 
— which the air is forced in, all round the gas inlet, 
should be of perfect workmanship and smooth surface, 
and of correct shape and proportion ; this condition, with 
fireclay or foduiak sem es exposed to the fierce heat of 
the gas blow-pipe, is very difficult to preserve ; while the 
attempt to provide for the continual variation in the gas, 
by using a sliding or adjustable cap or nozzle to the blast 
pipe, has proved impracticable. me of these furnaces 

ave worked admirably in an intermittent way ; and the 
conclusion apparently arrived at has been that they are 
too delicate and complicated to be handled by ordinary 
furnacemen. 

Fig. 43 is a revolving furnace worked with gas and 
heated air and a blow-pipe nozzle. 

Fig. 44 is a furnace worked successfully for heating thin 
plates for stamping into railway sleepers, &c. 

Figs. 45 and 46 show a crucible silver-melting furnace 
with blow-pipe. 

Figs. 47 and 48 show a Radcliffe steel-melting furnace. 

The failure of some non-regenerative furnaces may be 
attributed to losing sight of the different specific gravities 
of hot producer gas and cold air; and also to neglecting 
to impart to the air, before it meets and mixes with the 
gas, some impetus or motion in the same direction in 
which the gas is travelling on its entrance into the fur- 
nace. For instance, where cold air is admitted in a 
horizontal stream over the gas which is rising vertically 
or obliquely from the gas valve, intimate mixture and 


.” Paper read before the Institution of Mechanical En- 
gineers, 
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| often neglected by the Hoe poeagy age easily be effected 
t 


with a little care, provided that the respective sectional 
areas of the gas and air inlets and of the outlet to the 
chimney have been duly considered in the building of the 
furnace. ; : 
There are many boilers, both Lancashire and Cornish, 
with provision for heating the air before its admission to 
the boiler furnaces; and at the works of Messrs. Nettle- 
folds at Tydu, near Newport, Monmouthshire, this is 
said to have proved to be well worth the trifling extra 
expense and complication in the boiler seating and flues. 
he failures of many small applications of gas with 
cold air to such furnaces as annealers for glass bottles, 
foundry stoves, annealers for be castings, &c., has no 
doubt been often due to the be ect to keep the doors of 
such furnaces tightly closed ; the result has been lack of 
chimney draught to draw air in at the right place for 
combustion with the gas. Many such furnaces properly 
attended to are giving entire satisfaction in regular work. 
It scarcely comes within the scope of this paper to 
review all those that may be called semi-gas furnaces, 
in which the combustion or at least the ignition of the 
gas takes place partly in the grate or producer as well as 
in the furnace itself. The names of many such furnaces 
are too well known to need mention here, and most of 
them have been fully described elsewhere ; and as they 
come under the head of gas producers quite as much as 
under that of gas furnaces, they are omitted from the 
present paper. few 
Reversing Regenerators.—The principles and construc- 
tion of furnaces with reversing regenerators for both 
and air are now much better and more generally under- 
stood than was the case only a few years ago. It is 
curious, however, to what a small extent gas crucible 
furnaces have been substituted for the old furnaces or 








‘coke holes ” in which the aoe part of the crucible 
steel melted in Sheffield is still made. When it is con- 
sidered that, according to the size of furnace and other 
details, a ton of crucible steel may be made with from 
33 to 40 cwts. of small coal in a gas furnace, against from 
52 to 60 cwts. of coke in a ‘coke hole,” it might be 
thought that more success would have attended the efforts 
on the part of the Sheffield steelmakers to overcome the 
trade prejudices existing —— such innovations as 
melting steel in crucibles with gas. The many objections 
heard from time to time, as to inability to keep a mellow 
heat or to regulate the heat and the draught, are such as 
can certainly be overcome ; there may, however, be other 
objections and difficulties, with which only those actually 
engaged in steel melting are uainted. The objection 
most frequently urged against the use of gas for furnaces 
— steel of special tool qualities, is the inability to 
control each pot or pair of pots in a large furnace. It is 
of course necessary to have a furnace which will hold a 
number of pots, in order that the cost of regenerators, 
&c , may be distributed over a larger output of steel than 
would be the case if a complete gas furnace had to be 
built for each pair of pots; but there appear to be no 
insurmountable difficulties in the way of regulating the 
heat of each pot in a furnace containing, say, twelve or 
twenty-four crucibles. 

With so many different means of attaining and regu- 
lating the temperature in gas furnaces, and with such 
perfect control over the admission of gas and air and over 
the chimney draught, there are few industrial processes 
requiring heat to which producer gas ought not to be 
capable of being advantageously applied. The question 
of extra first cost in the erection of new furnaces, and 
the impossibility of applying gas to existing coal-fired 
furnaces with any degree of success, have very much 
prevented the extension of gas firing: although the 
erroneous ideas prevalent as to the necessarily compli- 
cated nature of gas furnaces, and as to the cost in repairs 
and maintenance, have probably done quite as much to 
prevent many such furnaces from being built. 

Reversing Valves.—The best arrangement of valves for 
reversing regenerative furnaces is a matter of some im- 
portance, for with leaky valves the waste of gas directly 
\ the chimney from the main gas flue is very great. 

or gas the use of the ordinary “‘ butterfly” reversing 
valve is being superseded by that of ‘‘pot” or double- 
beat mushroom or pan valves, as being less likely to 
become warped through carelessness or neglect. For air 
valves the butterfly valve is generally used. For small 
and medium sizes of heating furnaces, butterfly valves, 
if made sufficiently large, work well enough. A gas 
valve too small for its work soon mes overheated, 
warped, and leaky. The tendency in most regenerative 
furnaces for the greater part of the spent gases or waste 
heat to pass down through the gas chamber to the 
chimney, in preference to ing down through the air 
chamber, is one which facile Ge the trouble with the gas- 
reversing valve. This can be averted, however, by two 
or three means: by the chequer work being less closely 
stacked in the air chamber; by attention to the shape 
and position of the passages and ports between the fur- 
nace and the air chamber, and by the provision of 
dampers. In addition to the valves above mentioned, 
there are also the hydraulic slide valves of Mr. Le Neve 
Foster ; water-seated valves; and the revolving valves 
designed by Mr. John Ramsbottom, which, if carefully 
made and seated, are probably as simple and efficacious 
as any in use. 

With regard to ingot and other reheating furnaces, an 
objection is raised that, whereas with a coal-fired fur- 
nace the furnacemen attend to the fire themselves, with a 
gas-fired furnace they would not or could not attend also 
to the gas producer, which thus entails an extra man: or 
say three extra men for a group Of producers supplying 
gas to a number of reheating or mill furnaces. This 
_—— of extra labour has not unnaturally been brought 
orward in connection with various combinations of 
pas producers and furnaces, as showing the advantage of 

aving the producer attached to its own furnace. The 
disadvantages of this plan appear to be that, whenever 
from any reason a furnace is stopped, the gas producer 
connected with it must stand too: representing so much 
idle capital, and therefore a greater total expenditure in 
gas producers than where, say, a dozen producers are 
erected all together to supply a number of furnaces of 
which only a certain proportion are ever at work at the 
same time. The necessity of having to convey fuel and 
ashes to and from several furnaces in large works is also 
a disadvantage in the plan of combined producer and 
furnace. The loss of heat by radiation, in the passage of 
the gas from the producers to the furnaces, is sometimes 
adduced as an argument in favour of the combined plan ; 
but with properly constructed flues this is more imaginary 
than real. ‘bees where there is any appreciable loss of 
heat, it is more often than not an advantage in saving 
wear and distortion of the valves; and, as has often been 

inted out, there is frequently an absolute economy in 
uel by using cooled gas: besides which there are minor 
advantages, such as that the dust contained in gas made 
from some coals is deposited in these flues instead of in 
the furnaces themselves. Most of these combined fur- 
naces depend for their economical working upon a steam 
boiler of some kind, to utilise the waste heat or gases 
which would otherwise pass unused to the chimney. 

The new form of gas producer lately described by 
Messrs. Head and Pout (Iron and Steel Institute Journal, 
1889, II., pages 256) does not po’ this disadvantage, 
as there are regenerators into which a portion of the waste 
heat is conducted, another portion being introduced under 
the grate bars of the producer. So far as can be 
jad from its principle, and from the figures and 

iven, the chemical reactions in this furnace 


anatyses / - : 
appear to be theoretically correct. Time alone will show 
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what is its cost of maintenance, and its capacity for con- 
tinuous work, and also whether the economy which is 
stated to have been attained is not due to the Mc yperoed 
of the general arrangement of the furnace itself, rather 
than to any great benefit derived from the attempt to 
take carbonic acid from the furnace and introduce it 
beneath the grate bars of the producer. Some users of 
this new furnace are said to be doubtful as to the good 
they have thus derived; and the plan of taking heated 
air direct from the regenerators and using it under the 
gg bars of the producer, has recently been devised by 

r. Frederick Siemens. In any case the employment of 
the nitrogen of the air as a vehicle for conveying heat 
from the spent furnace gases into the furnace again by 
the medium of the producer is an ingenious plan, and a 
considerable number of furnaces on this principle have 
been built. 

The Gorman _heat-restoring gas furnace is another of 
these combined furnaces and producers, but in this a 
continuous regeneration is effected by passing air through 
a number of fireclay tubes. These furnaces, the author 
understands, have hoon erected at the Clydesdale Iron 
Works, Glasgow, and at several shipyards in England 
and on the Continent. 

The Radcliffe furnace, Figs. 47 and 48, which is in use for 
melting steel in the gun factory at Woolwich Arsenal, is 
another instance of the combined furnace and producer ; 
and Mr. Radcliffe states that by its use he has succeeded 
in effecting considerable saving in fuel over Price’s retort 
furnaces, which this plan has superseded. In_ this 
furnace steels of various degrees of hardness are pro- 
duced, and the author is assured that it is giving com- 
plete satisfaction in all respects. In this furnace also air 
1s heated by transmission through fireclay tubes. 

The Boetius furnace, which is u in a few of the 
glass works in this country, may also be classed with 
combined furnaces. There are several varieties of this 
furnace, but such of them as the author has been fortunate 
enough to see, are fed with coke all round an annular 
space, from which the fuel slips down into an arrange- 
ment of grates with bars, over which are arches whereon 
the pots containing the glass are arranged. There is no 
reversing regeneration. A description of this, as well as 
of similar furnaces for zinc melting, and also of several 
forms of gas retorts, and of porcelain burning, lime 
burning, and other furnaces, was given by Mr. Ramdohr 
in pamphlets published in Leipzig in 1881. 

A furnace which is claimed to be superior to the 
Boetius for melting glass in every sort of pot furnace has 
been introduced recently by M. Regnault, and uses 
small coal instead of coke ; and M. Regnault states that 
he has erected a considerable number on the Continent. 
This also is a combined gas producer and furnace, with 
the eee below the floor and sieges upon which the pots 
stand. 

Glass Furnaces.—Reversing regenerative furnaces are 
now pe go used for melting glass, and there are several 
forms of glass furnaces. 

1. Continuous tank furnaces, in which the process of 
melting the raw material goes on at the same time that 
the melted glass is being blown into bottles or into 
cylinders for sheet glass. In most of these furnaces the 
sand, soda, &c., are fed into one end, while the gatherers 
or blowers are arranged round the other end. 

2. Intermittent tank furnaces, in most of which the 
material is melted by night and blown during the day. 

3. Pot or crucible furnaces. 

These three processes of glassmaking are much akin to 
two of the lh melting | eorery carried on in what are 
known as open-hearth and pot or crucible furnaces. 

In glass works gas is also used for annealing bottle and 
plate glass; for the ‘glory holes,” in which in some 
works the necks of the bottles are finished ; and for other 
small accessory furnaces. 

In tube works, furnaces with reversing regeneration are 
used for welding iron tubes for water and gas and steam, 
although the use of gas furnaces has not at present 
extended beyond a few of the largest works, 

In the manufacture of steel, the principle and uses of 
the open-hearth furnace are well understood. Of this 
furnace, as suited for the acid or hematite process, some 
modification has been found by experience to be advisable 
for working on the basic process. Acid furnaces are at 
work in this country, varying from 2 tons up to 40 tons 
capacity. The wisdom of building furnaces over 20 or 
25 tons capacity has been questioned. It is usually 
possible to obtain a ter number of casts of steel per 
week from the smaller furnaces; and where the total 
capacity in a works is divided among several smaller 
furnaces, instead of being concentra in one or two 
very large ones, times of repairs involve less capital 
standing idle, fewer highly paid men thrown out of work, 
and less interruption in the supply of ingots to the mills. 
Into the vexed question of the relative consumption of 
fuel in la snl small furnaces, it is not here intended 
to enter. "an there many works in which both 1 
and small furnaces were employed, using gas from the 
same fuel and using exactly the same raw materials, the 
subject might prove profitable for discussion. The same 
is true of the conflicting testimony in favour both of coal- 
fired and of gas-fired furnaces of all sorts. Be it borne 
in mind, however, that there are both good and bad 
furnaces, and both good and bad furnacemen. There is 
also some diversity of opinion as to the propriety of 
using the open-hearth furnace for making the higher 
class of tool steel and other special steels; it is this 
probably that has helped to check the extension of 
regenerative crucible os pot melting furnaces in place of 
the coke holes already alluded to. Whenever the use of 
water gas, made by the processes recently introduced, 
becomes adopted for melting steel in the open-hearth 
furnace, it will probably be used in furnaces provided 
with means for air regeneration only. 





Open-hearth furnaces and regenerative crucible fur- 
naces for melting brass and phosphor-bronze, &c., have 
not, as far as the author is aware, been used to any great 
extent in this country or abroad. Many objections are 
raised by brassfounders to the use of gas furnaces for 
melting any form of brass or metal which contain zinc 
or spelter. These, however, do not appear to be insur- 
mountable, as there are some gas furnaces so used at the 
Horwich locomotive works of the Lancashire and York- 
shire Railway, which give no trouble in this respect. 

Water-Gas Furnaces.—The application of jets of water- 
gas to welding large tubes, ee flues, seams of sugar 
pans, &c., at the Leeds Forge, and at Messrs. 'T. Piggott 
and Sons, Birmingham, and Messrs. John Brown and 
Co.’s works, Sheffield, can scarcely be accurately re- 
garded as constituting distinctive furnaces, and therefore 
admit of no more than passing mention. But Mr. 
Oakman, the European representative of Mr. Loumis 
(Proceedings, July, 1890, page 402), has recently — 
water-gas, made by this process from small coal, to a 
crucible steel furnace, to a furnace for baking clay 
crucibles, to an annealing furnace for tubes, and to 
another for tube welding at Messrs. Howell’s works in 
Sheffield; and other similar furnaces at work in the 
United States upon this system have been illustrated and 
described in the Ironmonger and other technical papers. 
Arrangements are made by which these furnaces can be 
supplied either entirely with the producer or ‘‘ bye” gas 
from the water-gas plant, or with a mixture of this bye- 

s and water-gas, the proportions of each being regu- 
ated by valves at will. It is to be hoped that before 
long some information as to comparative cost of fuel and 
labour, and also as to the time saved and the increased 
output attained by the use of mixed gases, will be 
furnished: so that the expediency of erecting a 
plant, in order to make and store two gases separately, 
and then mix them again before use, may be definitely 
settled. It is beyond doubt that there are many pur- 
poses—such as tube welding, heating bolt and rivet iron 
chain welding, and other processes requiring a high loca 
temperature concentrated upon a small surface or upon a 
small portion only of a large surface—to which ordinary 
eager gas has never been advantageously applied, and 
or which pure water-gas appears to be very suitable. 
The Loumis water-gas plant erected by Messrs Howell is 
stated by them to be working to their entire satisfaction 
and with economy and regularity. Some of these fur- 
naces have continuous regeneration, and others reversing, 
of the air alone in every case. Similar furnaces are now 
being erected for making wrought-iron wheels, and for 


melting steel and glass, to be worked by water-gas made | ¥ 


from coke, on the same principle that is in use, as above 
mentioned, at the Leeds Forge. 

The Ponsard revolving steel furnace, having continuous 
regeneration of air by means of a chamber filled with 
hollow bricks, is another form of furnace attached. 

Among other applications of producer gas upon the 
reversing or continuous regenerative principle are those 
devised some years ago by Mr. Dunnachie, and used in 
the production of the Glenboig brand of silica bricks, 
and at Bournemouth for burning glazed sanitary pipes, 
and in a modified form for Staffordshire blue bricks at 
Tamworth, and for pottery in North Staffordshire. In 
this case the gas producers do not form an integral part of 
the furnaces or kilns, but stand at any convenient dis- 
tance away. In these kilns the products of combustion 
from one kiln are drawn by chimney draught through the 
next kiln in the series, and the ‘‘ green” bricks are dried 
by this waste heat on its way to the chimney. The kiln 
which is being fired, that is, in which the gas is being 
burnt, is supplied with hot air drawn from the kiln 
last fired, the air thus heated having been used to cool the 
bricks in that kiln. A continuous cycle or series is thus 
maintained. The author believes that Mr. Lowood has 
for some years been working kilns upon this principle in 
the neighbourhood of Sheffield. essrs. Siemens and 
others have also devised arrangements of regenerative 
gas kilns for brick and pottery burning. 

The various arrangements of stoves and gas furnaces 
pro by Mr. Bull for the manufacture of iron and 
steel direct from the ore, while highly ingenious, are at 
the same time complicated and intricate. Both at 
Seraing and at the experimental works at Trimsaran in 
South Wales, it is claimed that the expectations of the 
inventor have been ised. 

Retorts for making illuminating or town gas in gas 
works have been heated by producer gas, made both from 
small coal and from the coke raked out from the retorts 
themselves, and have been arranged both with continuous 
regeneration and reversing regeneration of the air, but 
have never been extensively adopted. Descriptions of 
such furnaces have been given by Mr. Foulis, of 7 ating 
Mr. Charles Hunt, of Birmingham, Mr. Denny Lane, of 
Cork, and others ; and the Klénne and other systems of 
combined furnaces and gas producers have been intro- 
duced in many large gas works with success. But to 
describe them here fully would take too much time and 
space, and as their design and construction are familiar 
to all interested in making town gas, and are probably of 
no general interest beyond, further reference to them is 
omitted. 

The mention of Mr. Fletcher, of Warrington, calls to 
mind a large number of gas furnaces, principally on a 
small scale, and applicable to a great variety of purposes. 
As far as the pe a knows they have been confined to 
the use of ordinary illuminating or town gas. There are 
few industries requiring the intelligent use of purified 
gas which are not indebted to the ag investigations 
and experiments of Mr. Fletcher. It is, however, some- 
what outside the range, even of a discursive paper like 
the present, to examine or illustrate these manifold appli- 
cations to the minor industries of this country. r, 
Emerson Dowson’s various applications of heating gas 





deserve recognition, and it is to be hoped that at some 
future date the various t¢; of small gas furnaces, to 
which these truly belong, will be treated of. 

In the face of the discrepancies in the statements of the 
i. oa authorities in the iron and steel and other allied 
industries, as to the comparative waste of iron and steel 
in gas furnaces, as compared with coal-fired heating fur- 
naces, the author will merely suggest that careful exami- 
nation might very possibly lead to the detection of the 
cause of any waste on ingots rehea' by gas, say, 
exceeding 4 per cent. waste, such as has been complained 
of by some users of these furnaces. The possibility of 
preventing oxidisation or scale in tube-welding, anneal- 
ing, and other similar furnaces by the use of gas may be 
taken to be fully established ; and in the copper, brass, 
and other metal trades there is some evidence to show 
that discoloration of metal, such as brass wire, eart- 
ridge cases, &c., may be Fo sager wri even in furnaces which 
are open or onl ially closed. Thus the heavy con- 
sumption of fuel for heating coal-fired muffles, or fur- 
naces that are entirely heated internally by radiation or 
conduction through thin walls, may be considerably 
reduced. In some cases where experimental or trial 
furnaces have been built and supplied by gas from a 
single producer, their failure and abandonment have 
been caused by the varying or intermittent supply of 
gas. There are, however, producers of different forms 
which may be relied upon to supply gas of a uniform 
quantity and quality from a single producer. It is 
— that undue stress has been laid upon the loss of 

eat when coal is used in a gaseous form, owing to radia- 
tion from the producer in which it is gasified. No doubt 
this does take place, but with well-designed furnaces this 
initial loss should be more than compensated for by the 
control over the ot yl of air admitted for combustion, 
by regeneration, and by the more perfect combustion of 
the fuel itself. Mr. Holley, in his presidential address to 
the American Institute of Mining Engineers, said that 
‘‘regenerative furnaces will gradually, but inevitably 
take the place of the ordinary heating, pe, and 
— furnaces, thus preventing the application of un- 
spent furnace heat to steam generation.” That was in 
1875, and yet how much still remains to be done. 

In the chemical industries such a variety of gas 
furnaces have been introduced that, without doing more 
than mentioning Mr. MacTear’s carbonating furnace, 
the Jones and Walsh salt-cake furnace, and the sodium 
and aluminium furnaces designed by Mr. Cullen for the 
Castner-process aluminium works at Oldbury, the author 
must content himself with believing that before many 
ears have passed the rising price of fuel will have 
increased the number of chemical and alkali works in 
which the use of gaseous fuel will have superseded the 
employment of solid smoke-making coal. Whether 
Sheffield will by this means become in our day as clean 
and clear in its centre as it is beautiful in its suburban 
surroundings is beyond any present means of calculation. 
The old workmen, who can never be led to believe that 
there can be any useful heat without much visible smoke, 
are being replaced by younger men, wanting or inferior 
perhaps in many of their predecessors’ best characteristics, 
but more and more convinced of the necessity for employ- 
ing the cheaper forms of fuel available in the furnaces 
reviewed in the present paper. 

In conclusion the author asks for indulgence from the 
many inventors, engineers, and other pioneers in the use 
of "ened fuel, whose valuable and original discoveries 
in this process of manufacturing industry he has omitted 
to notice, either from ignorance or through inadvertence, 
or from the necessity of keeping this paper within rea- 
sonable limits. No attempt has been made to examine 
the chemical actions or reactions in the various furnaces 
described, nor to treat in any way of the thermic value of 
fuel used in a gas furnace as opposed to one fired by hand 
with solid coal, 





An ELrven Tuousanp Mitzs Samine Sap Ract.— 
A race from Calcutta to Boston, United States, has just 
been concluded betweed two Scotch sailing vessels, and 
resulted in a somewhat exciting finish. The distance is 
over 11,000 miles, and the vessels were the Ardencraig, 
2072 tons, and the Trafalgar, 1696 tons, the latter a four- 
masted vessel. The start was made by the Ardencraig 
on the 10th December, and the Trafalgar three days later, 
and 35 days out the Trafalgar overtook the other vessel 
and spoke her. The Ardencraig reached Boston at 10 
o’clock on the morning of the 5th inst., and the Trafalgar 


was signalled on the evening of the 8th inst., ing the 
High d Light, and therefore she was held to have 
won. The Trafalgar was to enter Boston the same 


evening, and was said to be the first four-masted sailer 
that ever went into the port. 





VittaGe Water Works.—Water works which have 
been for some time in progress at Almondsbury were 
completed lately. The water is supplied by means 
of a windmill, situated about a quarter of a mile from 
Almondsbury, at the base of which is a ee well 24 ft. 
deep. The water is forced from this well by a Simplex 
wind engine, and a double-action pump, through a main 
pipe 3 in. in diameter, leading to a reservoir, situated at 
the brow of the hill. From this reservoir, which will 
hold 4000 petens, two supply pipes are fixed, one leading 
down the hill by the post office and the other extending 
along the brow of the hill. At the end of these supply 
pipes will be a fountain by Beck and Co., of London, at 
which the parishioners will obtain water. The whole of 
the work is being carried out by Mr. J. W. Titts, of 
Warminster. It is the gift of Mr. T. W. C. Master, of 
Cirencester. bengal go is fixed for May 1, when Mr. 
and Mrs. Master will visit Almondsbury and perform the 
ceremony of turning on the tap, &c. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 18883—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. RBADER LACK, Esq. 

The date of the advertisement of the acceptance of a complete 
J rary sey is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 
ee may at any time within two months from the date of 
the advertisement of the pt a plete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, 


4328. J. Scott and J. Thornton, Bristol. Pressure 
Reducing Valve. (6d. 1 Fig.] March 20, 1890.—The valve 
box A is arranged to have either one or two valve seats B and C. 
On the top of adome D, which is connected with the valve box A, isa 
stufting-box E fitted with gland, through which passes the screwed 
spindle F. A valve Gis fitted into the top seat B; the high-pres- 
sure flowing through the port H lifts the valve G, which is loaded 
by a spring I, to the pressure requiredin the port J. The com- 

ression on spring I is obtained by screwing down the spindle F. 
The bottom end of spindle is pointed so as to bear centrally on 








spring compressor K, which is made with a flange on top, so as to 
cover the end of spring, and has a hollow shank or guide over- 
lapping the stem of the pivot stand L. The loose valve M is fitted, 
when required for steamships, to allow steam to pass from the 
winch boiler through port J and valve M into port H, thence to 
engine-room. The lift of valve M is regulated by a stem project- 
ing from bottom of valve G. The port J on the low-pressure side 
is of greater area than that of H, to insure a free passage to the 
expanded steam. The wings of valves G and M are made oblique 
so as to give a slight revolving movement when working. 
(Accepted March 25, 1891). 


4432. E. Field, London. Producin, of 
Steam «nd Air under Pressure for Use in Motive 
Power Engines. (8d. 11 Figs.) March 21, 1890.—The air is com- 
pressed in a compressor 3, to about the intended working pressure, 
and is then passed alone through a heater 4 to raise the air toa tem- 
perature of from 400 deg. to 500 deg. Fahr. Steam is supplied from 
a boiler 2, and it and the compressed air are conducted simulta- 
neously but separately to a mixing apparatus 7 in which they are 
mixed. The mixture is conveyed from the mixer to the slide or valve 
jacket 13 or casing of the motor 1 in which it isto do the work. The 
steam valve 15 has an area of one-eighth that of the hot-air valve 16, 
but the difference will vary according to the difference between the 
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average pressures at which it may be intended to work. The 
valve 15 is nade in one piece with the stem 17 and continued down 
to the bottom of a socket forming a step in the upper side of the 
valve 16, in which it is loosely keyed, the valve 16 having a slight 
amount of play, so that it may readily find its seat. When both 
valves are seated the spindle shall be in contact with the step in 
valve 16 at the point 18. 19is the seatof the steam valve; 20 is 
the seat of the hot-air valve; 21 is the steam nozzle ; 22 the hot- 
air passage ; 23 the mixture conduit to the engine ; 24 the con- 
dense water pipe ; 25 the steam inlet from the boiler ; 26 the hot- 
air inlet from the heater. The valves being connected will open 
or close simultaneously. (Accepted March 25, 1891). 

Gear 


6899. W. Walker, Manchester. Expansion Ge 

of Steam Engines. (8d. 5 Figs.) May 5, 1890.—A is a 
Porter governor, and B is a casing containing a ‘“‘drop” valve. A 
spring dashpot C, with air snifting valve D, regulates the velocity 
of closing and the degree of cushioning the valve upon its release. 
The working lever E is keyed on to the hollow sleeve F, which has 
a constant to-and-fro motion. The sleeve F is shown in the posi- 
tion of beginning to drive the disc O from right to left, and lift 
the valve by means of the pin H upon which the detent lever G is 
mounted, the lifting plate I also resting upon this pin H. This 
lifting continues until the curvilinear part of the lever G reaches 
the governor pin J, upon which the toggle end of the lever G is 





forced away from the driving edge M of the sleeve F, whereupon 
the release of the driven parts causes the valve to return to its 
seat. The same action obtains with the other disc 01, so as to 
give two lifts of the valve for each revolution. The detent slides 








T and T! have a spring in each whereby the levers G and G! are 
alternately brought into position with their respective driving 
eo) at every back stroke of the sleeve. (Accepted March 25, 


7187. W. C. Church, London. Slide Valves, [1s. 1d. 
28 Figs.) May 8, 1890.—The facing F is a separate piece having 
flanges at the sides and ends, and in the middle secured to the 
cylinder by studs and nutsf. The interior lips of the face of the 
slide valve uncover alternately the ports P?, P4 for supply of steam 
to the two ends of the cylinder, the exterior lips uncovering these 
ge alternately for exhaust. S is the steam supply which opens 

y a middle port P to the interior of the slide valve. The upper 
exterior edge of the slide valve receives a spring ring R. Thering 
Ris slightly rounded at its outer edge, which fits within the cap 
C so as to present a smaller area below than above, and thus 
insure ita tight fitting on the upper edge of the slide valve. The 











central part of the cap C, where it is inclosed in a boss of the 
slide valve, is surrounded by a slightly rounded face to allow fora 
slight rocking movement. The ring Ris divided across at one 
part to allow the ring to expand as the surfaces of R and C become 
worn, and a cover piece r prevents leakage out through the cut. 
The cap C is pressed upwards against the cover C1 by a spring. 
The cap C is made with an outwardly projecting flange to 
enlarge the surface pressed upon by the exhaust fluid contained 
in the slide case. The upper face of the cap C has a circular 
roove c and lateral chases cl to allow escape of fluid leaking in 
tween the running faces. The cap C is free to rotate a little to 
and fro, and thus the wear of its surface and the face Cl of the 
cover on which it rubs is equalised. (Accepted March 25, 1891). 


MINING AND METALLURGY. 


7070. J. Heaton and G. H. Holden, Manchester. 
Manufacture of Iron and Steel. [ls. 1d. 15 Figs.) 
May 7, 1890.—This invention relates to the use in the manufacture 
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of iron and steel by means of a process in which nitrates and 
chlorates of soda and potash are employed, of apparatus consist- 
ing of a furnace a, a converter d, having a lower portion ¢, and a 
re-heating furnace. The molten iron is run from the furnace into 








a measuring vessel b, which holds a certain quantity of metal, and 
is provided witha lidbl. The vessel icates by a 

62 with the converter, the being closed by a plug b8, 
which allows molten metal to flow into the converter, but prevents 
it flowing back. e lower portion e containing the nitrate or 
chlorate has trunnions by which it is supported by a truck f 
running on rails g. The truck is raised by means of a hydraulic 
ram A! until the lower portion e is brought into close contact with 
the remainder of the converter. After being removed from the 
converter the portion ¢ is moved along the rails g to a re-heating 
furnace, when the lower portion ¢ is tilted and the charge run 
into a spout leading to the furnace. (Accepted March 25, 1891). 


Ln F. H. Molesworth, Adelaide, South Aus- 
tr Trea Metalliferous Ores. (8d. 2 Figs.) 
September 1, 1890.—The ore is fed into the ae B and intro- 
duced by the feed screw C into the calciner A. The sulphur and 
arsenic contained in the ore readily take fire and are converted 
into sulphur dioxide and arsenious tri-oxide, the vapours of 
which escape through the exhaust pipe F into the condensing 
chamber G, the draught being assisted by the rotary fan H. The 
flames from the furnace D, filling the chamber D! and enveloping 
the calciner A, keep its contents at a dull red heat, the smoke 
and other products of the combustion of the fuel escaping 
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through the flue D® into the stack D4. The retort I being placed 
over an opening D? the heat causes the nitrate of soda and sul- 
huric acid with which it is charged to —_ off nitrogen peroxide 
is vapour escaping from the connecting pipe I! pl opposite 
the outlet of the calciner A, mixes with the atmospheric air and 
— drawn therein speedily oxidises any remaining traces of 
sulphur or arsenic contained in the ore under treatment. The 
resultant gases are condensed whereby a solution containing 
nitro-sulpho-hydrochloric acid is obtained. The precious metals 
are subsequently recovered by leaching in such solution the 
gangue discharged from the calciner. (Accepted March 18, 1891). 


17,520. C. E. Hall, Sheffield, and C. Morel, Gre- 
noble, France. Pulve and shing Mills and 
Amalgamators. (8d. 5 Figs.) November 1, 1890.—The ball 
A is driven by a circular disc B keyed to the vertical spindle C, 
and pressing upon the ball A either by deadweight or a spring 
arrangement D. A spring inclosed within a cap screwed to the 
projecting boss of the top bearing and adjusted by the handwheel 
presses upon a steel toe-piece let into the vertical spindle C, illus- 
trates one method of putting on the necessary pressure for crush- 

















ing and grinding, but affords sufficient elasticity to give way 
under excessive resistance. Eis the belt-driving pulley ; F is the 
circular feed tube ; G is a circular screen surrounding the crush- 
ing ring to fix the degree of crushing; G! is an agitator to drive 
the crushed material through G. H isa renewable wearing path 
bolted to bedplate I, which may be cast with or attached to the 
main frame of mill K. Water is admitted along with the rough 
material through the centre tube, and thence through the passage 
Cl of the os late, where it is reduced to fine pulp by the 
ball, (Accept ‘arch 25, 1891). 


GUNS, &c. 


6021. A. V. Newton, London (4. Novel, Paris.) Rifles. 
(8d. 4 Figs.) April 21, 1890.—To prevent the over-heating of 
the barrel on firing rapidly, the breech end of the rifle barrel is 
surrounded with a thin metallic tubular casing, which forms a 
reservoir for water, or other vaporisable liquid, and in such reser- 
voir is arranged some kind of porous cloth, which, by capillary 
attraction, will hold the moisture in contact with the heated 
barrel, even though the liquid in the receiver has become compara- 


y . nites cd 
LL OT 
Z é a pe rr 


— = Se. 
CL 















Y a SS 
VV TILL LEE 
Ey 


tively empty. The heat-absorbing capacity of the liquid thus held 
in contact with the barrel, will permit of a far larger number of 
charges being fired from the rifle than is now possible, without 
exceeding the limit of temperature to which a barrel can without 
inconvenience be subject ais the barrel, > the thin tubular 
casing, ¢c is a small tube with astopper permitting of emptying or 
filling, d is a small valve for the discharge of vapour generated in 
the casing, but sufficiently tight to prevent leakage of the cooling 


liquid. (Accepted March 25, 1891). 

1 M. A, Pitcher, R. Dewhurst, L. B. Pennock, 
and J. W. Allen, Ne e, S.A. e 
Guns. (8d. 8 Figs.) July 29, 1890.—This invention relates to 


0 ne guns, in which the lock mechanism is operated automa- 
tically at each discharge of the gun, and caused to eject the empty 
shell, reload, and cock the hammer, so that, after each discharge, 
it is only necessary to press the trigger to cause the gun to 

fired again. When the piece is disc’ ed part of the gas passes 
from the barrel B through the vent E into the cylinder A, and 
forces the piston C forward therein, against the force of the spring 
M and causes the drive rod G to engage the tumbler P. The 
ensuing reaction of the spring causes the piston to be driven rear- 
ward in the cylinder, and the drive rod communicates rearward 
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movement to the ent I, which is pivotally connected to the 
lock mechanism, which movement is communicated to the breech 
bolt & by link y, and to the lever r, by the rod m2, The spring 9, 
connected to the lever 7, acts as a buffer to deaden the shock. 





The recoil spring M, together with the rod m2, serves to throw the 
breech bolt and locking devices forward, and completes the opera- 
tion of loading the gun. (Accepted March 18, 1891). 


MISCELLANEOUS. 


4461. J.Hornsby and H. Smith, Grantham. Sheaf- 
Binding pagers us for Harvesting Machines. (8d. 
6 Figs.) March 21, 1890.—This invention relates especially to 
the gripper or instrument by which the string is held whilst it is 
knotted. It consists of a rotating disc 4 and a presser plate h, 
which does not rotate, but lies against the face of the disc. The 
disc has notches g1, g2, g3 in its periphery, and the string to be 
nipped is laidinto one of these notches and against a shoulder h? 
on the presser plate; then when the disc partly revolves the 
string is drawn in and is nipped between the disc and presser 
plate. Aspring i permits the presser plate to yield sufficiently 
to ajjow the string to enter. he disc revolves approximately 
in the same plane with the knotting hook, and the rotation of 
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the disc carries the string forward when required to form the 


knot. Another shoulder h® upon the presser plate supports the 
string whilst it is severed from the gripper by a knife e. The 
nipping surface of the presser plate extends only half around 


the gripper disc, and the nipped portion of string becomes re- 
leased when, as it travels round with the disc, it passes off 
this nipping surface. The face of the gripper disc is radially 
grooved at g4 to insure the string being carried round with 
the disc. In the gripper disc there is also an annular groove 
9°, and the presser plate is provided with a corresponding flange 
h4, to prevent the string being drawn in so close to the axis 
of the disc so as to interfere with its release at the proper time. 
(Accepted March 25, 1891). 

4475. C.H, Layand E. T. Owen, London. Manu- 
facture of Ro and Cords. [8d. 4 Figs.) March 21, 
1890.—This invention relates to the manufacture of ropes and 
cords in one continuous operation from the ‘‘ sliver” to the finished 
rope on a single machine instead of by several machines. The 
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bobbins D holding the “ sliver” are put into the spinning bobbin 
frames D, the main frame is then revolved, and the secondary 
frames Cl and the frames D are thereby all set revolving. The 
** sliver” from the bobbins is twisted into threads and yarns as it 
comes from the spinning bobbin frame D, and thence these 





several threads pass to and through the tube or nipper D? of the 
secondary frame C! and are conducted through a guide plate 
and thence to and through a tube L3, where they are then twisted 
together into the strand. The several strands thus formed 
through a guide plate at D4, where drawing off gear is mounted to 
regulate the tension on the twisted strand; they then meet 
together and are laid into a rope or warp at the nose or top A? of 
the main frame A, which finished rope is wound or drawn off by 
winding gear or apparatus for coiling _ The nippers D? are 
formed so as to screw on to the ends of the spindles D, the nose 
being formed in two halves held together by a spring D5, so as to 
nage - yarn in its passage through them. (Accepted March 
: > 
4716. R. Punch, Middlesbrough. Making Rivets 
Ro (8d. 6 Figs.) March 26, 1890.—After a pair of 


d'f . 
finishing rolls a have been grooved in the ordinary way for rolling 
round bar iron, indentations a! are cut in the groove a2 at equal 
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intervals varying in distance apart according to the length of the 
rivet, so that when the bar passes through these finishing rolls it 
will have swellings occurring at intervals. The bar so rolled is 
then cut into equal lengths, each length containing one swelling 
which serves as the head of the rivet. (Accepted March 25, 1891). 


5970. H. M. Ashley, Ferrybridge, Yorks. Manu- 
facture of Ceramic Ware. (6d. 2 Figs.) April19, 1890.— 
From a receptacle A is forced a sheet B of the plastic ceramic 
material of a thickness regulated by the gate and setting screw C. 
This sheet rests at each side on endless travelling bands D passing 
round and over rollers E, El, E?. As thesheet B passes along from 
E to El it is subjected to a current of warm air mixed with dust 
blown in through apertures F, and directed on its under side. Its 
upper side may also be partially dried by currents of warm air. 
G is an annular knife attached to a piston in a cylinder G!. Cen- 
trally under this knife is a mould H perforated with a number of 
holes, and having under it a casing into which air under pressure 














can be supplied by a flexible pipe h. The piston-rod of the cylin- 
der G! has fixed on it a pair of bent arms K, which, when the 
pa descends, press on spring L, and thereby push down the 
ands D, allowing the sheet of plastic material to rest for a time on 
aframe M. The knife G then descends, cutting from the sheet a 
circular or other shaped piece, which by means of air forced in 
from above is pressed down out of the knife and into the mould 
The knife G then ascends, and a further length of the sheet 

B is carried forward to have a piece cut out. While this is 
travelling forward the mould His drawn down and inverted, and 
—— article is blown out of it. (Accepted March 25, 


7967. J. and G. Weir, Cathcart, Renfrewshire. 
Valves for Controlling the Admission of Steam to 
Steam-Heated Evaporators. (6d. 1 Fig.] May 22, 1890. 
—For the admission of the steam a double-beat valve A is pro- 
vided, arranged to clese, with an upward movement, against seats 
B!, B2, formed for it in a piece fixed in the valve-box C. The 
steam passes from the inlet D, round the outside of the valve A, 
and its seat B!, B2, and through ports between those seats, pro- 
ceeding thence by the outlet E. is admission valve A can be 
closed by a screw spindle F formed with wings G on its upper end, 
the spindle extending down through a stuffing-box H below, but 
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the valve A is free to move up and down when the spindle Fis not 
in the closing position. The top of the admission valve A is made 
with adisc Al, working loosely in a cylindrical yon of a chamber 
I, and at the top of this chamber I there is fitted an <_< valve 
K. This valve is loaded by a spring L, held in a casing M, fixed 
to the valve-box C ; should the pressure within the admission valve 
Arise beyond the limit, steam leaks past the edge of the disc Al, 
and acting in the chamber I, lifts the escape valve K, and escapes 
when, by the bottom spindle F, the admission valve A is adjusted 
by closing it just sufficiently to stop the escape. Until this ad- 
justment is made the action of the steam on the disc A! of the 








admission valve A will close it sufficiently to prevent the pressure 
within from getting too high. (Accepted March 25, 1891). 


Kiin for Drying Mo 


12,897. G. A. Hart, Hull. ist 
P885 | waterials. (6d. 2 Figs.) August 16, 1890.—A circular build. 


ing A is covered by a roof B, having openings through it for escape 
of vapours. Fireplaces C are arranged around the lower part of 
the structure, with fire and ashpit doors accessible outside. Above 
each fire is a baffle plate D. E is a circular table mounted 
on a central shaft F, which can revolve in a bearing G at the 
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bottom and a bearing H carried on a cross-girder J. The table E 
on which the material to be dried is placed is made as a skeleton 
framework covered with segmental perforated plates. On the 
underside of the table is a toothed circular rack K, with which 
gears a pinion L driven so as to cause the table E to revolve slowly. 
The outer edge of the table runs on rollers H free to revolve on 
axles fixed in the outer wall. (Accepted March 18, 1891). 


20,002. A. Dauber, Bochum, Germany. Gas Pro- 
ducers. [6d. 6 Figs.) December 8, 1890. —The gas generator is built 
in the form of a blast furnace, the shaft A forming a pyramid. Two 
——— sides of this pyramid are made to form grates ; they are 
placed in or below an arch. The space before the front grate C is 
shut by sliding doors D, the back one E communicates with the gas 
channel F, an exhauster drawing the gas out of the channel. The 
fresh air is led into the furnace from the open top, and by the 
tuyeres G. The regulation of the production is done by adjusting 
these tuyeres and the sliding doors D. Below the shaft is arranged 
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a sump H, covered by a brick arch, into which the slag and 
cinders drop. This sump is partly filled with water to above the 
bottom edge of the cone J. eA means of a covered opening K the 
ashes and cinders can be withdrawn out of the sump. To prevent 
the combustible from sticking to the side walls of the pit, tuyeres 
L are applied all round the furnace at various heights, through 
which superheated steam and hot air are blown into the furnace. 
The steam pipes M and also the air pipes pass through the gas 
channel. At the foot of the front grate Cis a stokehole N for 
cleaning the grate. (Accepted March 18, 1891). 


1502. J. Sutton, Islip, N.Y., U.S.A. Pumps. [8d. 2 
Figs.) January 27, 1891.—The pistons C, C are adapted to move 
in opposite directions within the cylinder F, the passage ways for 
the travel of the liquid extending along opposite sides of the 
cylinder. A common receiving chamber is provided having a 
discharge opening E. A partition I is permanently closed be- 
tween the passage way H upon the opposite side from the dis- 


Fig. 























charge and the receiving chamber. Valves K, K! are provided in 
the cylinder head k, through which communication is established 
between the receiving chamber and the interior of the lower and 
upper end of the cylinder, the upper and lower portion of the 
cylinder being in permanently open communication with the pas- 
sage way H. Check valves g and g! are provided for controlling 
the entrance of liquid to the cylinder and passage ways. 
(Accepted March 25, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford- 
street, Strand. 
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** Arizona’s” Y Outwards. Homewards. 
THE ATLANTIC RECORDS. a Ot EN EIS TY | as O8 tk ee 
© Outward. Homeward. City of Rome (Aug.).. 6d. 22h. 6m. | (Aug.) 6d. 21h. 4m. 
IV.—1878-90. Tue PERFORMANCES oF ‘‘ THE May, 1879 (Ist voyage) 7 a. u h Su: June 7d. 3h. 56m, | Servia(Oct.) .... 7d, 10h. 47m. | (Sept.) 7d. 6h. 59m. 
y, 1879 (2nd ,, . 4h. 54m.| July 7d. 8h. 9m. 3 
GREYHOUNDS. i —.. ) : tun ae a. Lhe — 29 m,|1n 1884 the Servia had made the home passage 
For five years antecedent to 1875 there wasa calm. | Oct. 1880 -» ++ 7d. 11h. Om.| Nov. 7d. 12h. 2¢m.]in 6 days 23 hours 57 minutes, having steamed 
The Britannic and Germanic continued to do well, |S°Pt 1881 --—--_- 7d. Sh. 34m. | Sept. 7d. 7h. 46m. | 2817 knots at an average speed per hour of 16.7 


and in competition with the City of Berlin and City 
of Richmond, the new Oceanic or White Star liners 
reduced the record outwards to 7 days 10 hours 
53 minutes, and homewards to 7 days 12 hours 
48 minutes, both being performances of the Bri- 
tannic. But it soon became evident that the want 
of animation was the consequence of careful study 
on the part of builders and engineers with the 
view of entering on a still more exciting and 
keen competition. Messrs. Harland and Wolff, 
who had for the first time entered the lists with 
the White Star vessels, gained great credit by them, 
and it is therefore the more remarkable that 
they were not again represented in the contest 
until 1890. Indeed for some time the competitors 
were Messrs. Thomson, of Clydebank, and Messrs. 
John Elder and Co., Sir William Pearce’s firm. 
The eminent position then held by these com- 
panies has been more than maintained. It was 
indeed more a question of shipbuilders than of com- 
panies, but there can be no question of the desire 
of the latter to secure the fastest vessels, so that 
they share with the builders the credit of the 
enterprise which has resulted in a day and three- 
quarters being deducted from the duration of the 
Transatlantic passage in twelve years. 

In 1879 the Cunard Company got from Messrs. 
Thomson the Gallia, which had engines of 5000 indi- 
cated horse-power, being more than 1 horse-power 
- to 1 ton gross, and yet she consumed only 97 tons of 
coal per day. Shesteamed at 15} knots an hour ; 
but her fastest passages were rather over the 
records of some White Star and Inman vessels. A 
comparison between the paddle steamer Persia, 
of 1856, and the Gallia, of 1879, affords some 
indication of the progress made. The former had 
side-lever engines of 3600 indicated horse-power, 
steamed at 12.9 knots an hour, with a consump- 
tion of 3.7 lb. of coal per indicated horse-power, or 
150 tons perday. The latter had compound engines 
of 5000 indicated horse-power, steamed at 1534 knots, 
and consumed only 97 tons per day. The carrying 
power of the former was equal to 250 tons dead- 
weight, for which she required a freight of 10/., and 
she burned on her voyage 6} tons of coal per ton 
of cargo. The Gallia took 1700 tons deadweight, 


needed only 20s. per ton for freight, burned | y 


less than half a ton of coal per ton of cargo, and 
went 24 knots an hour faster. 

To compete with the Gallia, Sir William Pearce 
constructed the Arizona for the Guion Line, formed 
in 1863, and evolved out of Guion’s old-established 
Black Ball Line of ships. She was not much 
larger than the White Star boats, but of somewhat 
different model—not so broad but deeper propor- 
tionately to length—and was of 5147 tons. She 
had greater power, however, than all her prede- 
cessors, 6300 indicated horse-power—it was 6630 
indicated horse-power on trial. Although the 
engines were only of the compound type, there 
were three cylinders—two low-pressure and 
one high-pressure—working on three cranks, set 
at angles of 120 deg., which materially reduced 
the vibration. This arrangement was adopted in 
all subsequent Fairfield Atlantic liners, up to 
and including the Umbria and Etruria. In this 
connection we may refer the reader to ENcI- 
NEERING, vol. xlv., page 250, for dimensions of 
modern Atlantic steamers, while the details of 
machinery will be found tabulated in ENGINEERING, 
vol. xlvi., page 124. It will therefore be unneces- 
sary todo more than mention the leading dimen- 
sions. In the Arizona the shafting was built so 
that greater power might be exerted through it 
without undue straining. This vessel made several 
splendid passages, the most important of which 
are given in the Table appended. It will be noticed 
that she reduced the Britannic’s record outwards by 
over four hours and homewards by over five hours. 

Her best passage, however, was made in August, 
1884, when she steamed out in 7 days 6 hours 14 
minutes, and home in 7 days 3 hours 38 minutes, 
but before this the Alaska, the first vessel to be 
styled ‘‘the Greyhound of the Atlantic,” had made 
very much better running. The Arizona’s running 
was the beginning of an exciting era in Atlantic 
racing. The story is a narrative of enterprise, 
skill, and triumph; enterprise on the part of 





owners, who, when a steamer of their line had 
been beaten, excited the zeal and skill of the 
marine constructor to produce a still faster vessel, 
and thus engineering practice has steadily advanced 
through a succession of triumphs. In 1881 three new 
vessels were on the competing list, the Cunarder 
Servia, built by Messrs. Thomson, Clydebank, the 
Guion liner Alaska from the Fairfield establishment, 
and the City of Rome from Barrow. The latter was 
the largest, being of 8141 tons. She was originally 
intended for the Inman Line; but failing to come 
up to expectations did not suit that enterprising 
company, who wanted to maintain their position 
with a fast vessel. The engines and boilers were 
overhauled, four new boilers being added, increas- 
ing the indicated horse-power by one-half the 
original power. The result was satisfactory and 
she has since run under the Anchor Line’s flag, 
first from Liverpool and now from Greenock. The 
Servia was of 7392 tons gross and was the first of 
the Cunard vessels built of steel. The Alaska was 
the smallest of the three, being of 6932 tons. It is 
interesting to note that in the City of Rome the 
proportion of length to beam was 10.5 to 1, in the 
Servia 9.90, and in the Alaska 10.0, while the pro- 
portion of length to depth was 9.29, 12.62, and 
12.63 respectively. It is further noteworthy that 
the proportions of the City of Rome have not 
again been adopted in any of the fast steamers. 
The beam is greater but the depth is less. The 
Alaska worked with 100 lb. steam, the others 
with 901b, The City of Rome had three high- 
pressure and three low-pressure cylinders, while 
the others had each one high-pressure and two low- 
pressure cylinders. The Alaska’s engines,were the 
most powerful, the proportion of indicated horse- 
power to tons gross being 1.514 indicated horse- 
power to 1 ton, while in the case of the City of 
Rome it was 1.461 to 1, and in the Servia 1.393 to 
1. Taking up the running from the Arizona the 
Alaska of the same line beat her two opponents ; 
but the race was sufliciently close to be very excit- 


ing. We give the best voyages of the Alaska: 
** Alaska’s” best Passages, 1882-83." 
Outwards. Homewards. 

April, 1882 (4th voyage) 7d. 6h. 19m. | April 7d. Oh. 28m 

ay, 1882 (5th » ) 7d. 4h.10m.| May 6d.22h. 2m 
June, 1882 (6th » ) Td. 2h. 7m. /July 7d. 8h. 3m 
July, 1882(7th =, ) 7d. 2h, 2m.| Aug. 7d. 2h. 6m 
Aug., 1882 (8th » ) 7d. 2h. 7m. | Sept. 6d. 18h. 38m 
April, 1883(15th ,, ) 6d,23h.46m.|May 7d. 5h.18m 
Sept.,1883(19th ,, ) 6d.21h.38m.!Oct. 6d. 2Lh. 38m 


It will thus be seen that the Alaska reduced the 
outward record of the Arizona by 11 hours 
and the homeward record by 13 hours. Her speed 
was 17} knots per hour, and she is said to have 
burned 253 tons of coal per day. In the May 
outward voyage of 1882, she steamed 2871 knots, 
an average of 410 knots for seven consecutive days, 
a uniformly high speed not previously attained. 
Her best day’s steaming was 423 knots, but in the 
October homeward trip of 1883 she increased her 
day’s run to 430 knots. The Servia was not far 
behind, asshe made 427 knots in a day’s run in the 
October trip of 1883. The best day’s run now is 
515 knots by the City of Paris, and the City of New 
York for four consecutive days has exceeded 500 
knots. 

Taking the City of Paris as a basis of comparison 
we have in seven years increased the tonnage by a 
third ; we have 19,000 to the Alaska’s 10,500 indi- 
cated horse-power ; we have quickened the pace 
from 17 to 20 knots sea speed, and reduced the 
voyage by 24 hours. The first cost of our steamers 
is much greater, and the consumption of coal is 
increased by about 100 tons per day. In point of 
safety we have made steady progress. Regarding the 
Alaska’s competitors, the ove made the passage 
to the west in 7 days 8 hours 13 minutes in 1882, 
at a uniform speed of about 16 knots. The appended 
Table gives the best passages of the three steamers 
in 1883 : 


* The Guion Line estimates the difference in time due 
to longitude as 4 hours 22 minutes, the City of Rome 
4 hours 16 minutes; the Inman adopt Greenwich time in 
their logs, using a specially oe chronometer, and 
it would save confusion if all companies would do the 
same. 


knots. But the Oregon had, by that time, beaten 
her and her compeers. Even before the Servia 
was out of Messrs. Thomson’s yard the Cunard 
Company contracted with that firm for the vessel 
subsequently named Aurania, and although the 
speed guaranteed was half a knot less than that of 
the Servia, she crossed the Atlantic at a faster 
pace, steaming westwards in October in 6 days 
21 hours 13 minutes, covering 2805 knots at a 
speed of 16.7 knots. But she was not destined 
to break the record, for at the same time Messrs. 
Elder turned out for the Guion Line the Oregon, 
and a little later Messrs. Thomson constructed the 
National liner America, the first fine-ended ship. 
The Aurania and Oregon approximated in tonnage 
the Servia; while the America was only 6500 
tons, less even than the Alaska. The Thomson- 
built boats were beamy and deep, the proportion of 
length to beam being in the Aurania 8.24 to 1, in 
the America 8.47 to 1; in the Oregon it was 9.25 to 
1, while the proportion of length to depth was 
12.05, 11.52, and 12.57 respectively. The Oregon 
was after the same model as the Arizona and Alaska, 
but she had more beam. Like them also she was 
of iron. The proportion of indicated horse-power 
to gross tonnage in her case showed a still further 
development. The Alaska’s engines exerted a 
power equal to 1.514 indicated horse-power for each 
gross ton; in the Oregon it was 1.678 indi- 
cated horse-power per ton. In the Aurania it 
was only 1.169 indicated horse-power per ton, and 
America 1.131 indicated horse-power. The latter 
two vessels were much more economical steamers 
than their rival, although they had not the speed ; 
but to gain this increased speed, not more than a 
knot, the Oregon required 33 per cent. more 
power. The coal consumption in the America was 
only 175 tons per day, against 268 tons by her 
principal competitor. This was partly due to the 
fineness of the America and Aurania’s model, 
and also to the necessity of the power increasing 
in greater ratio than the speed. The Oregon 
had 12,382 indicated horse-power at command ; 
America, 7354; and Aurania, 8500. On trial 
in June, 1883, the Aurania attained a mean 
speed of 17? knots, with a maximum of 18} 


-| knots ; the Oregon was said to have attained nearly 
*|20 knots. The 12,382 horse-power was developed 
-| with 62 revolutions and 110 1b. steam pressure. 
-|The America attained a speed of 17 knots with 
“|only 6500 indicated horse-power developed, and 


on the run from the Clyde to Liverpool had an 
average speed of 18} knots. In the case of the 
Oregon it may be noted that at 7.5 knots her con- 
sumption was 28 tons per day, at 8.5 knots 
36 tons, at 10 knots, 55 tons per day, and she had 
bunker capacity for 3000 tons. Of the three com- 
petitors the Oregon was the first to assert her 
superiority, and made 440 knots in a day. Appended 
is a note of her first four voyages, the third being 
a record passage. Within eight months she re- 
duced the record outwards by 114 hours, while the 
homeward trip was done in 1 hour 40 minutes less 
than the Alaska’s time : 


“*Oregon’s” First Passages, 1883 84. 


Outwards. Homewards. 
Oct., 1883 (lst voyage) 7d. 8h. 32m. }; Oct. 8d. 14h. 33m. 
March, 1884, 2nd ,, ) 7d. 15h. 12m. | March7d. 2h. 20m, 
April, 1884, 3rd_,, ) 6d. 10h. 9m.| April 6d. 16h. 59m. 
May, 1¢84, 4th ,, ) 6d. 15h. 4m.| May 6d. 18h, Im. 


In May-June, 1884, the America made her first 
trip, and attained a speed on the outward run of 
17.52 knots, and on the homeward passage of 17.77 
knots. Her best day’s run out was 477 knots. 
This, considering her power, was a good result. 
In the outward run she was only 26 minutes 
behind the May passage of the Oregon, while 
on the homeward run she beat that vessel by 
14 hours, her time home being 6 days 14 hours 
18 minutes. The Oregon, however, soon regained 
her position, and reduced the record in two or three 
successive passages, bringing it down to 6 days 
9 hours 42 minutes outwards in her seventh 
voyage (August). Homewards the record runs 





were : 
America (June) . 6d. 14h. 18 m, 
Oregon (August) .. a a oa 6d. 12 h. 54 m. 
» (September) ee ee ee 6d.11h. 9m. 
» (December) ae ee 6d. 10h, 40 m, 
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Best Passages in 1884. 
eet ee Ee. | an ee ee STATIONARY ENGINE PRACTICE IN AMERICA. 
America . May 6d. 15h. 30m. June 6d. 14h. 18m. 
City of Rome June 7d, 16h. Om. April 7d. lh. 29m. 
Aurania . Oct. 6d. 21h, 13m, — -—— _— 
Servia a —_ - Dec. 6d. 23h. 57m. 


The Oregon was purchased by the Cunard Com- 
pany in 1884, made the passage out subsequently 
in 6 days 9 hours 51 minutes, and her average was 
6 days 14 hours ; but she was subsequently lost in 
collision when nearing the States, the circumstances 
being well known, and thus was removed one of 
our famous racers. The America became a cruiser 
in the service of the Italian Government, and the 
other steamers continue very popular on the 
Atlantic, all steaming across on the average within 
seven days. These steamers, however, must now 
drop from our narrative, for new and faster racers 
absorb attention. 

The Umbria and Etruria for five years were 
supreme on the Atlantic. They were constructed 
by Messrs. Elder, and resemble in size the Alaska 
and Oregon ; but the inclination to increased beam, 
shown in the latter, was still further carried out in 
them, the proportion of length to beam having in 
these successive steamers been 10 of length to 1 of 
beam, 9.25 to 1 and 8.76 to 1 respectively. Fair- 
field has since in shorter vessels gone back to less 
beam, but Clydebank still stands by the great breadth. 
The new White Star boats come nearer the propor- 
tion of the Alaska. In the Umbria and Etruria 
there was a tendency to lessen depth. The 
Umbria and Etruria have compound engines, with 
one high-pressure (71 in.) and two low-pressure 
(105 in. in diameter) and carry steam at 110 Ib. pres- 
sure. The indicated horse-power is 14,321, which 
is in the proportion of 1.85 to 1 of gross tonnage. 
The average speed is given as 18} knots on a con- 
sumption of 325 tons per day. Each could carry 
1000 tons of cargo. The association of these facts 
suggests a comparison as bringing out the tendency 
in designing ships. In 1840 the Britannia burned 
2.4 tonsof coal on the voyage for each ton shecarried, 
and took over 14 days ; the Persia, in 1856, burned 
6} tons of coal for every ton carried, crossing in 10} 
days; the Gallia, 1879, built with large cargo capacity, 
burned less than half a ton of coal per voyage for 
every ton delivered, accomplishing the voyage in 
7 days 21 hours, and the Etruria in 1889 consumed 
2 tons per voyage for each ton of cargo, crossing 
in slightly over 6 days. The Umbria and Etruria 
were distinctly for passenger trade and only carried 
a limited cargo, so that the result is satisfactory. 
For every saloon passenger carried the Britannia 
burned en voyage 4.7 tons of coal, the Persia 5.1 
tons, the Gallia 5.15 tons, and the Etruria 3.8 tons ; 
but the latter two vessels carry a large number 
of steerage passengers, and the last-named boats 
crossed in less than half the time taken by the 
first-named. The Etruria burns daily more than 

three times the quantity of coal of the Gallia ; but 
she takes 1} day less to cross, so that the total coal 
supply for the voyage is about 770 tons for Gallia 
and 2090 tons for Etruria. The Britannia, fifty 
years ago, had cargo capacity to carry about a third 
of aday’s coal supply for the Etruria. For every 
ton of cargo the Etruria takes she needs two tons of 
coal in her bunkers. The coal used in more recent 
large Atlantic steamers is quite as great, notwith- 
standing that they have triple-expansion engines. 
Appended are details of the best passages of 


Best Passages 1885-89. 
Outwards, 
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1885 August..| Etruria.. 6d. 6h 3m. | 2793 | 18.7 465 
1886 Sept. ..| Umbria... 6d. 5h. Sm. | 2796 | 18.6 | 469 
1887 May :.| ,, .. 6d. 4h. 34m.| 28569] 19.2 | 478 
1888 o .| Etruria.. 6d. 2h. 7m. | 2872} 19.6 503 
1889 Sept. » e 6d. Lh. 44m. | 2815 | 19.3 501 

Homewards, 

1ss5 August... Etruria. . | 6d. 7h. 82m. | 2808 | 184 436 
1886 July” ..! Umbria../6d.10h. 8m. 2808 | 18.2 446 
1887 February Etruria..’ 6d. 5h. 19m. 2911 | 19.4 472 
1888 Nov .| Umbria..; 6d. 3h. 13m, | 2826 | 19.1 464 
1 | Dec. ..| Etruria... 6d. 4h. 20m, 2842 | 19.1 456 
one or other of these two steamers in 1885-9, and 


in giving these we would direct attention particu- 
lar 
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starting and terminating the run are different. 
The figures are officially supplied ; they include only 
the best run each year. Sometimes the record was 
twice broken in one year. It will be sufficient to 
have the best. 

It will be noticed that in the May passage of 1888 
the Etruria made 503 knots in one day, about 20.3 
knots me hour, which was then the best on record. 
Now the best run is 515 knots or 21.09 knots per 
hour by the City of Paris. The remarkable regu- 
larity of the performances of the Umbria and Etruria 
and their popularity, has suggested the idea of 
giving an engraving of the former, which will be 
found on page 558. Their competitors, the Inman 
and White Star liners, have already been illustrated. 
In dealing with 1889-90, it is not necessary to 
enter minutely into details, since in our next article 
we shall have occasion to refer to the passages again 
in connection with recent racing. The competitors 
were the City of New York, City of Paris, Teutonic, 
and Majestic. We need not enter here into their 
construction, but refer the reader to our previous 
articles describing them (vide ENGINEERING, Vol. xlv., 
page 249; vol. xlvi., page 124; and vol. 1., page 722). 
Briefly, it may be said that the two Inman liners 
first named are 10,500 tons, and the largest vessels 
afloat ; that the White Star liners are 9685 tons, and 
the longest steamers afloat ; that they are each pro- 
pelled by twin screws, with this difference, that the 
propellers of the White Star vessels overlap, and that 
the ratio of horse-power to tonnage is about 1.8 to 1. 
There has been some magnificent. racing. Although 
the record has only been broken three times, it has 
been reduced over 6$ hours outwards, and nearly 
4 hours homewards. The following are the record 
runs, the Etruria passage included : 


Outward Record Runs, 1888-90. 


Best 

Distance. Speed. Day’s 

Run. 
Etruria, June, 1888 Gd. 1h. 44m. 2813 19.3 501 
City of Paris, May, 1889 5d.23h. 7m. 2855 19.95 611 
89 July, 1889 5d. 23h. 10m. 2797 19.6 500 

“a Aug., 1889 5d.19h.18m. 2788 20.01 509 
Teutonic. » 1890 5d.19h. 5m. 2806 20.175 512 


__ In view of the correspondence in previous issues, 
it is scarcely necessary to point out that the claim 
of the Teutonic to have broken the record on this 





y to the speed, as a longer course was often 


steered than is now the case, and the points of 








August trip is disputed, and while we have no 
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desire to enter into the question we cannot but 
regret that so much can be said against the claim. 
As to which is the faster steamer we may be able 
to throw some light in our next article. The best 
day’s run by the City of Paris was 515 knots in 
June, 1889. The best run of the City of New 
York was in October, 1890, when she crossed in 
5 days 21 hours 19 minutes, covering 2775 knots, 
at a mean speed of 19.63 knots per hour. The 
Majestic’s best passage out was in September, 
1890, when she crossed in 5 days 21 hours 37 
minutes, covering 2780 knots, so that the mean 
speed was practically the same. In July, 1890, 
the Teutonic, taking a longer course than usual, 
maintained a mean speed of 19.99 knots an hour, 
and in April of 19.67 knots. 

As to the homeward record, the City of Paris has 
four times in 1889 reduced it as follows : 


* City of Paris” Homeward Record Runs, 1889. 


May 3s 6d. Oh. 29m. 2894 knots =20.03 per hour 
August .. 5d. 23h. 33m. 2792 ,, =1044 ,, 
October... 5d. 23h. 54m. 2788 ,, =19.37 a 
November 5d. 22h. 57m. 2777 ,, =19.42 a 
December 5d. 22h. 50m. 2784 ,, =19.49 2 


The engines of the City of Paris as an average ran 
at 85 revolutions with steam at 148 Ib. pressure, 
and the indicated horse-power was close on 19,000. 
The City of New York and Majestic have each 
made one passage home under six days, the 
Teutonic two. Last year’s racing, however, merits 
separate consideration, and our next article will be 
confined to it. 





STATIONARY ENGINE PRACTICE IN 
AMERIOA.—No., VII. 


By James B. Sranwoop, 
Hicu-Sreep Automatic Cur-orr ENGInes— 
continued. 

Fics. 103 to 106, on page 516 ante, show an engine 
in plan, elevation, and section, fitted with a packed 
piston valve; the governor having but one weight and 
spring, is steadied by a dash-pot. In this design 
special attention has been given to lubrication, the 
crank discs, entirely cased in, revolve in a bath of 
oil; the oil is thrown from them by centrifugal 
force into pockets on the casings (see Fig. 103), 
from which the bearings, eccentrics, &c., are sup- 
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plied. The guides receive a constant stream in | 
the same manner. Most of the oil returns again | self-contained a baseplate is usually fur- 
to the bath, to be used over and over. Fig. 106, | nished, as shown, supporting the outboard 
on page 516, is a longitudinal section through | bearing rigidly with the bedplate. This is 
cylinder and valve. |a very satisfactory arrangement, as two 
At different times illustrations of the“straight-line | pulleys can be supported by the shaft, and 
engine,” so-called, have been given in ENGINEERING ; | when bolted to dynamos the entire system 
Figs. 107 and 108, on page 517 ante, show the latest | becomes very compact ; the distance be- 
practice.* Aside from many peculiarities, attention tween bearings is ample, so that the shaft 
is called to the frame and cylinder, cast in one piece ; is well supported. 
the method of supporting the entire engine on three; The Porter-Allen, the original high-speed 
points ; and the construction of the crankshaft, in | engine, is well known, it is peculiarly well 
which the flywheel is formed of the counterbalance | adapted for rolling mill service, where it 
discs. The governor, too, has but one weight and | is found in very large sizes, one of which 
one spring, and the connection between the weight | with a 44-in. by 66-in. cylinder has already been 
and spring is made by a band of saw-steel, toreduce inentioned. It is operated at piston speeds as high 
frictional resistance. The eccentric is shifted so as as 900 ft. per minute, and its governor is capable 
to give decreasing lead as cut-off is reduced. The of handling the greatest variation of loads with 
valve is balanced by a heavy plate at its back, it is| ease ; for instance, with the above-mentioned 
double-ported as far as steam admission and cut-off engine the variation from 275 to 2124 horse-power, 
are concerned. | within a few revolutions, was noted upona diagram 
There are but few varieties of high-speed engines in which the pencil was allowed to trace a number 
with two eccentrics ; the leading type of this class | of successive cards, the apparent speed of engine 
is represented by Figs. 109 and 110 annexed. In| being unchanged. 
this the fixed eccentric controls a box valve that gives | 
a fixed lead, release, and compression. Within the | 
box is the cut-off valve connected to governor) THE INSTITUTION OF MECHANICAL 
through a shifting eccentric of constant travel, but ENGINEERS. 


varying angular advance. ' On Thursday and Friday evenings of last week an 

The valves are shown by Figs. 111 and 112, | calenine emul meeting Of the Tnstitution of Me- 
the governor by Fig. 113, the valve mechanism by | chanical Engineers was held in the theatre of the 
Figs. 114 and 115. This arrangement requires @ Thstitution of Civil Engineers, by permission of the 
certain amount of space between governor and main Qouyneil of the latter society. The President, Mr. 
bearing, 80 cannot well be adapted to work with a) J ‘Tomlinson, occupied the chair on both evenings. 

* We shall publish in an early issue further detailed| There were two papers on the agenda ; the first 
particulars of this type of con ga ae i being ‘‘ The Report of the Research Committee on 


double-throw crank ; to make the engine 
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Marine Engine Trials on the Trial of the Steamer 
Iona,” by Professor Alexander B. W. Kennedy, 
chairman of the Committee. The second paper was 
‘*On Some Details in Construction of Modern 
Lancashire Boilers,” by Mr. Samuel Boswell, of 
Manchester. The reading and discussion of the 
report of the Research Committee, however, occu- 
pied both evenings, and Mr. Boswell’s paper was 
therefore adjourned to another meeting. 


Marine Enoine TRIALS. 


We publish Professor Kennedy’s report in full 
with the diagrams, in our present issue (see page 
568) and we may, therefore, at once proceed to the 
discussion. 

The President first invited the author to speak 
by way of opening the discussion. Professor 
Kenriedy said he was sorry the paper was not more 
interesting, but he thought it better to give a 
simple record of the facts noted and leave the 
points which they suggested to be brought out in 





the discussion. He much regretted that the appa- 
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ratus for testing priming had broken down. It 
had been devised somewhat hurriedly, the idea only 
having suggested itself shortly before the trial 
took place. Since then they had been able to 
design a more permanent form of the apparatus by 
.means of which it was to be hoped they would get 
good information in the future. He would simply 
add that in these trials they had endeavoured, as 
far as possible, to combine the suggestions put 
forward by members during the discussions on 
previous reports. 

Mr. J. R. Fothergill, of Hartlepool, the superin- 
tending engineer to the owners of the Iona, was 
the next speaker. Mr. Fothergill is also the de- 
signer of the system of forced draught in use on this 
vessel. He commenced by pointing out the advan- 
tage derived from the use of the deflector plate at 
the back of the bridge and hanging from the front 
part of the combustion chamber. This had been 
accidentally omitted in the original drawings pre- 
pared for illustrating the report.* It was, however, 
an important feature, and did much towards mix- 
ing up the gases and obtaining better combustion. 
It had also a good effect in preventing leakage at the 
tube ends. It was shown by the table of results 
taken during the trial that the air pressure for 
forced draught was low, it being but .87 in. 
of water near the fan. This was accounted for 
by the fact that the coal was exceptionally good. 
There was no clinker, so that there was no difti- 
culty in forcing the air through the fires. The latter 
were only cleaned once during the sixteen hours 
that the trial lasted, and this he regretted had been 
done. On the Committee’s trial the mean of four 
gauges placed in the ashpits showed an air pressure 
equal to .17 in. of water above the atmosphere. The 
usual rate at which the fan engines were driven was 
220 revolutions, but on the trial only 180 revolu- 
tions were made. The chief engineer of the ship, 
Mr. J. Fiddes Brown, had, however, made a record 
trial on his own account, when the vessel was at sea, 
and the particulars had been added to the Com- 
mittee’s figures on the table. On this trial 
the corresponding air pressure was .32 in. of 
water. He was of opinion that a better re- 
sult would have been reached had the quantity 
of air been less in the chief engineer’s trial, 
although the combustion might not have been 
so perfect. It was satisfactory to note that the 
results of two trials were in accordance generally, 
although there were some points of difference 
which he thought could be easily accounted for. 
One point was the temperature of the feed 
water. The fact of passing it through tanks for the 

urposes of measurement unavoidably cooled it. 
"hus on the Committee’s trial the mean tempera- 
ture of the feed was 106 deg. Fahr., whilst on 
the chief engineer’s trial, when the measuring 
tanks were not used, it was 157 deg. He 
thought that if the feed could have been measured 
without abstracting heat that the coal consumption 
would have been what the chief engineer made it, 
1.38 lb. per indicated horse-power per hour, in 
place of the recorded figure 1.46 1b. Mr. Fother- 
gill had placed on the walls an interesting and 
valuable table giving the performance of the ship 
at sea in ordinary running with details as to her 
draught of water, condition of bottom, &c. It will 
be suflicient for the present to say that these facts, 
obtained for commercial purposes, support those 
set forth in the Committee's report. In concluding 
his remarks Mr. Fothergill congratulated the In- 
stitution and the engineering profession at large 
on the very valuable addition to the proceedings. 

Mr. Thomas Mudd, of Hartlepool, the manager 
of the firm which made the engines of the Iona, 
W. Gray and Co., was the next speaker. He said 
that there were two points in which this trial was 
fortunate, first in having a chief engineer who 
could carry out such a trial as that made by Mr. 
Brown on his own account, and secondly that the 
ship was superintended by Mr. Fothergill, who 
was the most particular and untiring superinten- 
dent with whom he was acquainted. The Council 
had determined that discussion on these reports 
was to be confined to the performances of the 
engines, and was not to take in the details of con- 
struction of the engines themselves. He found it, 
however, impossible to separate the one from the 
other, for unless one knew the cause why good or 
bad results were obtained a knowledge of the bare 
facts was useless. Mr. Mudd wished to state 


* This deflector has been added in our diagrams on 
page 571, 





emphatically that he was perfectly satisfied with 
the results of the experiments, and it was a matter 
for congratulation to him that a set of his engines 
had been subjected to such a thorough trial, superin- 
tended by so competent and unimpeachable an 
authority as Professor Kennedy. The coal con- 
sumption came out equal to the best recorded by a 
good authority as the result of a thorough investiga- 
tion. The weight of steam consumed by the 
engine was also quite satisfactory. He had never 
before had an opportunity of determining this 
figure in engines of his own design, and he was 
pleased to find the results so good. The engines 
and boilers were of ordinary construction except- 
ing that there were some slight modifications to 
suit the latter for forced draught. The tubes, for 
instance, were } in. less in diameter than usual. 
As to whether the application of forced draught 
would account for the good results obtained he 
would not offer an opinion ; but, he added, that his 
firm had fitted three steamers upon Mr. Fothergill’s 
system, and the advantages got were obtained 
without corresponding losses in economy. In the 
Iona’s engines the high-pressure cylinder was placed 
in the middle. That alone was jacketted, the boiler 
steam being taken direct to the jacket. The jacket 
in turn was surrounded by the receivers of the 
intermediate and low-pressure cylinders, and there- 
fore heat was given off from the jacket, both to the 
high-pressure cylinder and to the receivers. This 
fact would account for the high amount of condensed 
water from the jacket, namely, 4.3 per cent. of the 
whole feed. The drain from the jacket was carried 
ordinarily to the suction of the feed pump. In 
this way, when the engines are worked in the ordi- 
nary way without the measuring tanks it was 
possible to accomplish two objects by very simple 
means ; namely, tosecure a well drained jacket and 
a highly heated feed, it was possible to run with a 
temperature of feed of 160 deg. to 180 deg. without 
the pumps refusing duty. On the official trial the 
feed temperature was brought down to 106deg. This 
necessarily followed from the fact that the feed had 
to be measured in tanks. In the chief engineer’s 
trial, when the feed was not measured, the feed was 
157 deg. If the official trial could have been run 
under ordinary working conditions in this respect, 
he thought the coal consumption would have come 
out 1.38 Ib. per indicated horse-power per hour. 
A correction for this would increase the boiler 
efficiency from 69.2 per oent. to 73.4 per cent., 
and increase the total efficiency from 11.8 per cent. 
to 12.55 per cent., and would leave the engine 
efticiency where it was at 17.1 per cent. 

Mr. Mudd next proceeded to deal with the 
figures in the report at some length, substituting 
for those given others which should have been 
recorded under given conditions. It did not 
appear to us, however, that he was able to show 
that the data given in the paper were not accurate, 
and it was clearly the duty of the observers to 
record what actually took place rather than what 
might have taken place under certain conditions. 

Mr. Mudd’s figures are, however, of great 
interest, and we therefore give them in full. He 
wished to refer to the question of the supplemen- 
tary feed supply, which amounted to as much as 
6.1 per cent. of the total feed. It was noticed 
during the trial that the feed pump glands were 
not quite in order, but the leakage did not appear 
anything alarming, although the fact of turning on 
suddenly a big tank full of water and causing the 
pumps to run almost full had a tendency to 
make the leakage worse. There was also some 
leakage at the large 4-in. cock at the bottom of the 
measuring tanks. Although no one thought these 
leakages serious, it was astonishing what a large 
quantity of water can pass in sixteen hours through 
what appears to be a very small leak ; and here 
a pe 3 test made by the engineer on this ship 
—but in this case made previously to the official 
trial—and covering a period of nine days, was acces- 
sible. The results showed what one would naturally 
expect, viz., that 6.1 per cent. was very greatly in 
excess of the ordinary supplemeutary supply neces- 
sary The horse-power during that trial was aboutthe 
sariie as—or certainly not less than—on the official 
trial, so that it was safe to take the same total feed 
for a basis. Mr. Mudd had prepared a diagram 
showing the progress of feed make-up in the Iona 
during that nine days’ trial, from which it was seen 
th t the quantity represented about 1.28 per cent. 
of the feed instead of 6.1 per cent. Assuming 
that at the time of this trial by the engineer 
there was absolutely no leakage at the feed pumps, 





it would appear that as much as 6622 lb. of water 
must have been measured on the official trial 
without ever reaching the boilers. If then a cor- 
rection were made for this in the feed that reached 
the boiler, it would be found that the water con- 
sumption was reduced from 13.35 1b. per horse 
per hour to about 12.69lb. This reduced the 
efficiency of the boiler to 69.8 per cent., increased the 
efficiency of the engine from 17.1 to 18 per cent. 
and left the total efficiency where it was by the 
last correction, viz., he had made 12.55 per cent. 
It would appear, therefore, the speaker said, that 
taking advantage of one trial to check another, the 
most accurate statement that could te made of the 
efficiency of this vessel’s machinery was that the 
boilers were utilising about 70 per cent. of the heat 
of the fuel, the engines were delivering 18 per cent. of 
the work-value of the steam generated, this realised 
work representing just over 124 per cent. of the 
heat of the fuel. Attention had of lata years, Mr. 
Mudd said, been very powerfully and very properly 
called to the condensation taking place in cylinders, 
and in the report it was stated that at 125.4 lb. 
above the atmosphere there was present, by indi- 
cator diagrams, 63.4 per cent. of the feed as steam 
and 36.6 per cent..as water ; at 19.4 lb. pressure 
74.9 per cent. of steam and 25.1 percent. of water ; 
at 8.61b. pressure 59.1 per cent. of steam and 
40.9 per cent. of water. These calculations were 
made on a total water consumption of 2.35 lb. per 
revolution. There were two comments the speaker 
wished to make on this. First, the correction for 
water measured but not put in the boiler, and 
alluded to previously, altered the total water per 
revolution to 2.23 lb., and the percentages of steam 
and water to the following, viz. : 


Per Cent. Per Cent. 

Pressure. of Steam. of Water. 
At 125.4 Ib. ... .. 668 and 33.4 
ee. er 79.0 wi 21.0 
es oie 62.4 ,, 87.6 


His second comment was that he thought an effort 
should be made to apportion the condensation 
wherever there were known quantities, and thus 
reduce the unknown sources of loss to a minimum. 
For instance, it was known that 6.15 lb. of water 
went through the jacket per minute; and that 
.88 lb. were collected at the steam pipe per minute, 
neither of these quantities ever going into the work- 
ing cylinder at all. Making further reductions 
under these heads to try to arrive at the actual 
condensation within the cylinders, there was as 
total water consumption entering the cylinders of 
2.115 lb. per revolution, and the percentages of 
steam and water would fall to the following : 


Per Cent. Per Cent. 

Pressure. of Steam. of Water. 
At 125.4 Ib. ... 70.5 and 29.5 
ma a: , me 
ae _ een 65.7 o 34.3 


Mr. Mudd had no reason to think that any less 
quantities of water than the latter were actually in 
existence in the cylinders at these various points, 
but he was anxious it should not be supposed that 
the whole, or nearly the whole, of this was attri- 
butable to that somewhat mysterious cause called 
‘¢ initial condensation.” He thought that Pro- 
fessor Kennedy might do a valuable work by 
attempting to further subdivide and apportion to 
known causes as much as possible of this water. 
He would look at what went on with regard to the 
cushioning steam. That steam, although existing 
as steam in the cylinder, is not measured or taken 
into account at all, and rightly so, because the 
cushion steam is properly regarded theoretically as 
a fixed and constantly existing quantity that is 
simply expanded and compressed like stretching and 
relaxing an elastic band. But we have to deal with 
the fact that you cannot take work out of steam 
by expanding it and put it back again by compres- 
sing it without loss ; indeed there must be a loss in 
the act of expanding, and a further loss in the act 
of compressing, a proposition which the speaker 
illustrated by a diagram on the blackboard. There- 
fore a portion of the cushion steam had to be made 
up by fresh steam at every stroke to balance the 
condensation due to these necessary losses in the 
expansion and compression of the cushion, If it 
were possible to determine the precise efficiency of 
the cushion steam we could proceed to sub-divide 
the water found in the cylinders, apportioning to 
this inevitable source of loss its proper share. On 
the same grounds the speaker was hoping much 
from the ingenious attempt that was made on this 
‘rial to determine the priming water ; and if the 
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apparatus had not given out it would doubtless 
have been possible to charge to that cause its 
roper share of the water found in the cylinder. 
n this way, if followed up more fully, it seemed 
that the bulk of the water might be apportioned 
to known causes, thus reducing the amount that 
should properly be regarded as initial condensation, 
and perhaps removing altogether the apparent 
mystery that still hangs over the subject. 

Mr. Mudd next called attention to a theoretic 
diagram. He wished to illustrate the ratio the 
realised work of these engines bore to a theoretic 
work area taken in two or three different ways. 
Whether there was or was not any value in the 
comparison the meeting could decide. We repro- 
duce Mr. Mudd’s diagram and his explanation. 
All the horizontal measurements of the engine 
diagrams were set off from a vertical line G H, thus 
obliterating the effect on the appearance of the cards 
of the compression. This caused them to overlap, 
and the area of the overlapping parts was equiva- 
lent to the shaded areas. The distance between 
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the two vertical lines represents the volume of the 
compression steam at the time of admission to high- 
pressure cylinder, and which in this instance is 
equal to the clearance volume. The upper and 
lower limits of the diagram are the upper and 
lower pressures registered in the cylinders by the 
indicator; and lower down there is a zero line 
shown. The volume M N represents the 1.49 lb. 
of steam stated in the report to be present by dia- 
gram in the cylinder at 125 4b. above the atmo- 
sphere. The point N therefore has been taken as 
the origin of the two curves, and the curves are 
both what are known as ‘‘ten-ninth” curves, 
that is, the pressure varies as the reciprocal 
of the ninth root of the tenth power of the 
volume. The outer curve B C D_ repre- 
sents the expansion of the whole steam in the 
cylinder, including the cushion steam, and the 
realised work represents 75 per cent. of the whole 
work-area A B C D E F. Leaving off the area 
A GH F, the work realised is 83.6 per cent. of the 
remainderG BC DEH. This latter percentage 
is of little value, however, because if the cushion 
steam be left out of the comparison at all it should 
be left out up to a curve dropped from G with the 
quantity of steam AG. The more interesting way 
to look at it is the following: M N is the working 
steam found in the cylinder at 125.4 lb. pressure. 
The lower curve N J K represents the expansion 
of a quantity of steam MN, as though it were 
expanded in one cylinder to a volume H E 
equal to the volume swept through by the 
low-pressure piston. The interesting fact is that 
the realised work is 103.5 per cent. of the whole 
area G BN JK EH, and leaving off from both 
the theoretic and the actual diagrams the piece 
above MN, which ought to be done, the cards 
give 105.2 per cent. of the theoretic area. That 
apparently means that some portion of the water 
found in the cylinder at the pressure 125.4 lb. was 
subsequently evaporated and performed work. The 
speaker would not go into the question as to how 
far the jacket lent its aid in effecting this, nor 
would he venture to discuss to what extent it is 
economical or the reverse to allow the engine thus 
to act as a boiler ; he thought that this turned on 
the source from whence the water came ; whether 
it came from a necessary or an unnecessary source. 
If, for instance, it were priming water, or ex- 
cessive initial condensation or the like, it would 
be very undesirable to see the cards bulging 
out from the evaporation of water that should 
have been prevented from being there ; but if it 
were the necessary condensation due to the per- 
formance of work, or the inevitable condensation 
due to the cushion steam, or the like, then he was 





of opinion there was economy in getting what 
work could be got out of the water that must from 
these insurmountable causes be present in the 
cylinder. Mr. Mudd expected some one would 
make the usual remark that if the steam that was 
put in the jacket had instead been put in the 
cylinder, more work would have been realised. 
He thought in this case there was a good answer 
to that. Ifthe jacket steam had been put in the 
cylinder so as to have lengthened the line M N, 
it could not have lengthened that line in any 
greater proportion to the whole jacket water 
than the proportion that M N itself bears to 
the whole feed water, and when that addition 
was made to M N, and a new curve thrown 
down, it was found that the realised work repre- 
sented almost precisely 100 per cent. of the new 
theoretic area. To him it did not appear at all 
likely that this would have been the case if the 
jacket had not been in existence. The speaker had 
named one or two features in the engines that 
tended towards economy. Before sitting down he 
would like to say that a high degree of economy 
can only be got by bringing to one’s aid a great 
number of details that all make for that end instead 
of counteracting each other. For instance, the 
steam must be thoroughly bottled up in the cylinder 
when it was wanted there, as a very slight 
leakage past valves or pistons was disastrous 
to economy. This has led him to adopt as 
regular principle the common slide valve in place 
of the piston valve all through the engines, as he had 
not found it possible to keep a piston valve quite 
as steam-tight over long periods asaslide, although 
he had a number at sea that did not wear more 
than the thickness of a piece of writing paper in a 
year. The same necessity caused him to devote a 
great amount of time and thought to the pistons, 
and the design he had been using for some years 
was quite steam-tight, and yet worked with ex- 
tremely little friction on the cylinder. As an in- 
stance of the latter, Mr. Mudd mentioned that a 
large vessel was then in London after her first 
round voyage to New Zealand, and her high-pres- 
sure cylinder and packing rings had been gauged, 
showing no measureable wear either in the one or 
the other when compared with the shop gauges to 
which they were made. Another condition of 
economy was that the steam must be supplied to 
the engine fairly dry, and if dry steam be supplied, 
the greatest care possible is necessary in the design 
and composition of the valves and piston packing 
rings, or a trouble of a mechanical order would 
arise. 

Mr. F. C. Marshall, of Newcastle, was the next 
speaker. He said that no one had yet pointed out 
the enormous size of these boilers for the work re- 
quired of them. The heating surface was nearly 
5 square feet to each unit of power developed. In 
the speaker’s experience owners generally demanded 
double this ratio of power to heating surface. This 
naturally bore upon the question of the tempera- 
ture of funnel gases. Turning to previous reports 
of the Committee they found the funnel gases to be 
791 deg., in the Fusi Yama they were 617 deg., in 
the Colchester 842 deg., and in the Tartar they 
were 477 deg., and in the latter ship they found the 
same extravagant proportion of heating surface. 
The proportion of grate area to heating surface was 
here 1 to 75. Inthe other boats it was much less. 
In the Fusi Yama the proportion was 1 to 43.4 ; in 
the Colchester, 1 to 26.5 ; in the Tartar, 1 to 32.5; 
and in the Meteor, 1 to 32. These facts all pointed 
to the desirability of using forced draught. He 
thought the satisfactory results were largely due to 
the virtue dwelling in big boilers, and he congratu- 
lated the makers in being able to get them put into 
the ship. 

Mr. J. Fiddes Brown, the chief engineer of the 
ship, was next called upon by the President. He 
explained that he had made another trial on hisown 
account, not because he doubted the accuracy of the 
observations made by the Committee, but because 
the figures were not quite the same as he had pre- 
viously obtained. The supplemental feed was the 
chief feature upon which the speaker dwelt. He 
had taken a nine days’ record, and found that the 
make-up water required was 80 per cent. less than 
on the official trial. In his own trial he had taken 
the temperatures of escaping gases at a level of the 
second row of tubes. In the official trial the in- 
struments were placed higher up, and this he 
thought was misleading. In the second trial the 
coal was not so good, there being a higher per- 
centage of ash, 





Mr. P. W. Willans said that he had intended to 
make some remarks of a critical nature, but he 
had unfortunately left his notes at home. This 
did not matter much, however, as what had been 
said by previous speakers had, to a great ex- 
tent, taken the words out of his mouth. He 
understood Mr. Mudd to have stated that the 
engines suffered in economy from the compression 
in the cylinder. He thought, however, that the 
reverse was the case, and that compression tended 
to economy by warming the cylinder (Mr. Mudd 
here explained that Mr. Willans had misunderstood 
him, and that he quite agreed that compression was 
beneficial). He noticed that the initial condensa- 
tion was somewhat high, viz., upwards of 30 per 
cent. in the high-pressure cylinder. In high-speed 
engines he had succeeded in reducing it to 5 per 
cent. He could not agree with Mr. Mudd ‘that 
the jacket did much towards increasing the efficiency 
of the engine.” Only 4 per cent. of the total feed 
passed through the jacket, and this he thought was 
too small to have any marked effect on the economy. 
He should be glad to see the results of a trial made 
with the jacket not in use. He could not believe 
that there was any gain in using high-pressure 
steam in the jacket to generate low-pressure steam 
in the cylinder. He quite agreed with Mr. F. C. 
Marshall that the good results were largely due to 
the large boiler. In short, he believed that one 
should work a boiler moderately, and the engines 
as hard as one could. 

Mr. H. F. W. Burstall, one of the staff of ob- 
servers on the trial, wished it to be put on record 
that the leakage of feed water was not nearly as 
great as had been represented. There was but a 
small leak, and Mr. Mudd’s observations in this 
connection were entirely misleading. 

Mr. Mudd would be glad if the last speaker 
would explain how it came about that though it 
was acknowledged that the leakage at first was 
greater than subsequently, the line on the diagram 
representing make-up water was nearly regular all 
through. 

The discussion was here adjourned to the second 
sitting on Friday last, when it occupied the whole 
of a rather protracted sitting. 

Mr. Druitt Halpin reopened the discussion by con- 
gratulating the Institution uponthe valuable addition 
to its proceedings which it had received in the report, 
of which he wished to express a high appreciation. 
Having said this he could proceed to discuss some of 
the details without fear of being misunderstood. He 
was still of the opinion expressed during the dis- 
cussion of a previous report that the Committee 
should attempt to further popularise such trials as 
those before the meeting, and the easiest way todo 
this would be by substituting water meters for the 
cumbrous tanks for measuring at present used. 
The only hitch in the Iona’s trial arose through the 
leakage of water, and the tanks gave rise to the 
one correction that they were required to make in 
connection with feed temperature and leakage from 
the tank fittings. That meters were sufticiently 
accurate to be relied upon in such work he had 
ample testimony in connection with his own work 
of a similar nature upon central stations for electric 
lighting. A meter 2 ft. in diameter would be suffi- 
cient for the purpose and would prove quite satis- 
factory. It would be of value if the Committee in 
future would ascertain by measurement the amount 
of circulating water. It might be said that this 
could be calculated from the temperature, but it 
would be a satisfaction if it could be checked by 
direct measurement. He did not hold with the 
jacket drain being taken into the hot-well. He 
knew there was much discussion on this point, 
but he could not see that a thermodynamic ad- 
vantage was tu be gained by passing live steam 
with the feed beyond getting a better circulation 
of the feed. In the Iona’s engines they hed 
especial facilities for draining the jacket. He 
was of opinion that the efficiency of the engine 
would have been still further increased had the 
intermediate and low-pressure cylinders been also 
jacketted. In the present case 4.3 per cent. of 
the total feed was taken in the shape of water from 
the jacket. Ina trial which the speaker had made 
the drainage from the jackets had amounted to 174 
per cent of the feed, and he found generally that 
the greater the condensation in the jacket the 
better the result. The clearance volume of the 
high, intermediate, and low-pressure cylinders 
of these engines was given respectively 12.41, 
10.11, and 7.64 per cent. This the speaker thought 
was abnormally large ; but there was no section 
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given of the cylinders, so it was not easy to 

judge. It was much to be desired that drawings of 

these engines, the porformances of which they had | TT 
such full records, should be added to the Transac- | Fig. 29. 

tions. He was glad to hear Mr. Mudd could do so | 
well with flat valves ; and he, Mr. Halpin, thought | 
that a great deal of harm was done by the introduc- 

tion of piston valves. It was a good thing to hear | 
that such good work could be done by unbalanced nS 
ordinary slide valves, worked direct from eccentrics. + 
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He agreed with Mr. Marshall that the boilers were i 
enormous for the work they had to do. They were e Me 
only evaporating 2.73 lb. of water per square foot Py % 
of heating surface per hour. That, he thought, J | 
= 


was only equalled in the case of racing portables. sad 
Tt was undoubtedly good simply from a fuel eco- 
nomy point of view ; but it did not follow therefore 
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that it was best from a commercial standpoint. He 
looked on a steam boiler as a machine tool, in 
which the economy in production of steam should 
be considered, together with the rate of produc- 
tion. In this way he found that a figure of merit 
of 29 was obtained for the Iona’s boilers, and this 
was a low figure. Taking the locomotive boiler, 
which he looked on as the most efficient in the 
world, and treating it in the same way, they found 
that one of Mr. Webb’s boilers would give a 
figure of 100 as against the 29 of the boiler before 
the meeting. It was true that a locomotive boiler 
was worked under different conditions, for in it the 
bubbles of steam as formed were jarred off the 
interior of the heating surface, and the bumping of 
the furnace caused a proper amount of oxygen to 
be brought in contact with the fire. He had tried 
to imitate this action in other instances, but 
without success. He considered the Iona’s small 
grates a move in the right direction, and it gave 
no excuse for bad firing. The Iona’s chimney 
was enormous; he had never heard of such an 
area, which was over three-quarters that of the 
grate. On the other hand, the damper was 


only one-sixth open. Certainly they had very good | 
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coal and clean fires, but still the proportion between 
the area of chimney used and that available 
seemed excessive. It was to be remembered this 
trial was brought forward as an example of forced 
draught, but remembering the small proportion of 
coal ade he did not see the advantage. They 
were only consuming 22.4 lb. of coal per square 
foot of grate per hour, and it was a question 
whether so small a result required the complication 
of the forced draught fittings. » It was true that in 
the ordinary duties of the ship abroad, when bad 
coal might have to be shipped, that the fan would 
be of advantage, but he questioned whether it 
was worth the complication involved for the pur- 
poses of the trial. In speaking of the chief engi- 
neer’s trial, Mr. Halpin said that the agreement 
of the figures with those of the Committee’s trial 
was merely a coincidence. Mr. Fiddes Brown had 
used indicators fitted with long pipes, and the dis- 
turbance caused by this fact would be sufficient 
to destroy any value the indicator diagrams might 
possess. The speaker quoted some instances in 
which he had found that records taken had been 
quite vitiated from this cause. 

Mr. Schénheyder referred at some length to the 








previous report of the Committee on the trials of 
the Tartar. With regard to the present report he 
thought that the designers of the machinery were 
right in giving such large boilers to the Iona, A 

eat deal of evil resulted from the use of small 

oilers in steamships. He also agreed with the 
design of the furnace. The big chamber at the 
back of the bridge was an excellent feature. There 
was a point with regard to the draining of the 
jacket which he would like explained. He saw 
that the arrangement described would get rid of 
the water, but he did not see how the air that 
resulted from the condensation of steam was to be 
removed. 

Mr. Phillips said it was desirable that a diagram 
should be taken also from the underside of the air- 
pump bucket as well as above. That would be 
necessary in order to calculate the power required 
for the air pump. On the whole the machinery 
seemed too big, both engines and boilers. He would 
have worked it to 1000 horse-power more. Under 
these circumstances he did not see why there should 
be forced draught. It was true they got a smaller 
firegrate, but if the grate was extended to the 
usual proportions the same result might be got, 
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Nevertheless he thought the fan an excellent addi- 
tion. Mr. Phillips would also be glad to know 
what was the position of the link motion during 
the trial. The diagrams looked as if the engines 
were linked up. When the boiler pressure was at 
its highest the power was not greatest. He 
would ask whether the engines were linked up, 
aud also whether there was any wire-drawing of 
steam by reason of a valve between the slide jacket 
and the boiler being partially closed. It was much 
to be regretted that the arrangements for testing 
priming had broken down. Certainly if this boiler 
primed no boiler that ever existed had worked 
without priming. He had made some rough calcu- 
lations, partly on assumed data, and he found that 
the Meteor’s boiler gave off 4.61 indicated horse- 
power to the square foot of water plane. In the 
Iona’s boiler steam for only 2.43 indicated horse- 
power was given off for each square foot of water 
surface. In the case of the Tartar the correspond- 
ing figure was 2.83. If, therefore, there was 
priming from the Iona’s boiler, what must 
there have been with the Meteor, in which 
the figure given was nearly doubled? For his own 
part he had never met with priming in the case of 
a boiler having those dimensions. Turning to 
another subject, it was often said that the only 
true test of a ship’s consumption was her perform- 
ance at sea as judged by the coal bills the owner 
had to pay. Asa matter of fact it was hardly ever 
found that the quantity of coal put into the bun- 
ker came out of it again. Allowances had to be 
made for many minor losses of a legitimate kind, 
but beyond this, when coal was bought in distant 
parts, the ship seldom if ever got the weight paid 
for. Mr. Phillips thought that the steam for the 
fan should be taken from the main boilers, and 
be reckoned in the account, in place of being 
supplied by the donkey boiler, because it formed an 
item in getting the result. The supplemental feed 
was 8.7 lb. per minute, or 522 1b. per hour. That 
was equal to 19.42 lb. per indicated horse-power 
per day. At 1000 indicated horse-power this would 
be 8 tons 13 cwt. per day, which was an enormous 
quantity of sndeuwaiel water to take in. It 
would be far beyond anything that could be re- 
quired under normal conditions, 

Mr. Robert Bruce was the next speaker. He 
said that the value of these reports consisted in the 
fact that they form a basis of comparison as to the 
performance of various ships. In this trial the coal 
was good, there being under 3 per cent. of ash, and 
this went a long way to account for the perform- 
ance, as the fires did not require frequent cleaning. 
Of the 3 per cent. of ash 56 per cent. was found to 
be carbon, as that was the loss on ignition, leaving 
only 44 per cent. of mineral matter. This was an 
advantage to the boilers, but he thought that if the 
fan had been taken away, the damper had been 
opened a little more, and the grates had been made 
a little bigger, then as good results would have 
been got. Mr. Bruce pointed out that these were 
very large boilers for the work they had to do, and 
in this way the results recorded were superior to 
those which might otherwise have been obtained. 
But these big boilers had to be paid for, and they 
occupied valuable space which could otherwise be 
filled with cargo. He could quote vessels half the 
size which had boilers worked to greater power. 
Mr. Fothergill had on a previous occasion advo- 
cated admitting air both above and below the tire- 
bars, but the plan was not adopted inthe Iona. He 
would be glad to know what had led Mr. Fothergill 
to change his opinion. He considered it hardly fair 
to take the temperatures of the escaping gases at 
the point at which they were taken during the trials. 

Mr. Mcfarlane Gray asked whether in the calori- 
meter tests, correction was made for the latent 
heat of steam, and whether the coal was taken as 
used and containing tlie usual percentage of mois- 
ture or after it had been fe He approved of 
the plan of driving the fan from the coke boiler, 
and not complicating the matter by taking steam 
from the main boilers. The meeting had been told 
that the funnel damper was but one-sixth open 
during the trial, and members who had spoken had 
asked what was the use of the fan under these cir- 
cumstances. The explanation was that the object 
was to keep the hot gases as long as possible in con- 
tact with the heating surface. Mr. Gray failed to 
understand this, and would be glad if any member 
would explain how shutting the damper would keep 
the heat in. It was true that Mr. Howden in his 
arrangement of forced draught had what were called 
retarders, and the damper was also a retarder. But 





Mr. Howden’s retarder picked up the heat and 
threw it on to the heating surface, in fact his 
retarders were heating surfaces. 

Mr. J. G. Mair-Rumley said in investigations of 
this nature it was necessary to separate the per- 
formances uf the engine and the boiler. The ex- 
periment then before the meeting was most inte- 
resting. Jn the Iona’s engines there were 21.2 
expansions of the steam, which was a very high 
rate. In the Meteor’s engines the steam was ex- 
panded 9.26 times, and both started from about 
the same boiler pressure. The loss from back pres- 
sure was 1.84 per cent in the Iona, and in the 
Meteor it was 3.3 per cent. In order to make a 
fair comparison it was necessary to suppose the 
same back pressure in both cases, and when this 
correction was made it would be found that the 
Iona’s engines had only an efficiency of 2 per cent. 
above those of the Meteor. On the other hand, the 
Iona’s engines developed 2.83 indicated horse- 
power per ton weight of total machinery with 
water, whilst in the Meteor a 1-ton weight 
gave 4.96 indicated horse-power. He did not 
agree with Mr. Mudd as to the efficiency of 
the form of jacket adopted. It was a fact that 
with the damper closed in the manner described 
better results were got. The first thing they always 
did in the trial of a pumping engine was to block 
the chimney draught. r. Halpin had pointed 
out that the indicator pipes used in the chief engi- 
neer’s trials were long. He did not think that 
mattered if the pipes were of sufficient cross-section. 
In conclusion he congratulated the Institution on 
the valuable addition to its proceedings. 

Mr. Constantine pointed out that the initial pres- 
sure in the high-pressure cylinder was a good deal 
less than the boiler pressure, and when the high- 
pressure cylinder pressure was higher the inter- 
mediate pressure did not always follow. He thought 
that the quantity of steam used must have varied. 
Remarks had been made as to the heating of the 
feed water. He held that it was a good thing to 
do if the heat would be otherwise thrown away. 
He thought the funnel gases might be much more 
used in marine practice for heating up the feed.. 
He agreed with Mr. Mair-Rumley that closing the 
damper had a good effect, and he had found it so in 
practice. 

Mr. L. A. Legros, one of the observers of the 
feed-water measurements on the trial, remarked 
that the possible breakage of the long gauge glasses 
on the measuring tanks, referred to by Mr. Schén- 
heyder, would not have caused interruption of the 
trial, as the observers were provided with spare 
glasses, and there would have been ample time to 
replace a broken glass in the 15 minutes during 
which a tank was filling. As the results which he 
had obtained by testing the coal with the modified 
form of Thomson calorimeter had been mentioned 
in the paper, he had placed the instrument upon 
the table and would say a few words in description 
of it. The Thomson calorimeter had been con- 
siderably altered by Messrs. Donkin and Holliday ;* 
the present apparatus differed from theirs in the 
arrangement adopted for bringing the waste gases 
from the combustion into contact with the water 
in the apparatus. For the arrangement of 
gauze screens for breaking up and absorbing the 
heat from the gases he had substituted a coil of 
four small copper pipes, terminating in fine nozzles, 
and placed below the lower frame of the instrument 
through which the gases had to pass before 
bubbling through the water. The calorimeter jar, 
of thin glass, was surrounded by a second glass jar, 
which acted as an air jacket, the air being confined 
between the two by an india-rubber ring. The 
combustion could be watched and regulated by the 
operator as in the earlier form of the apparatus. 
When the combustion had been completed water 
could be admitted to the diving bell so as to cool 
the crucible and heated portions of metal inside by 
reducing the pressure in the oxygen holder; by 
increasing the pressure in the oxygen holder 
this water would be forced out again through 
the nozzles; by admitting more oxygen so as to 
bubble through, the whole of the apparatus 
could be brought to a uniform temperature. It 
was necessary in working the instrument to take 
observations of the temperature of the apparatus, 
of the air outside, and of the time the combustion 
lasted, which was usually from 10 to15 minutes. A 
weighed quantity of about 2 grammes of coal was 


* We hope to illustrate and give results obtained with 
this apparatus shortly. 





taken in making a test, the quantity being so chosen 
as to give a rise of temperature of about 8 deg. 
Cent.; by starting with the apparatus about 
4 deg. Cent. below the temperature of the 
air the radiation correction could be made very 
small. In the determinations he had made, the total 
amount of the corrections was not equal to 1 per 
cent. Mr. Wilson had kindly supplied him with a 
portion of the coal samp!e which he had prepared 
for analysis, and the tests were made with this 
before the result of the analysis was known. The 
calorific values he had obtained in the two deter- 
minations were 14,870 and 14,910 British therinal 
units respectively as compared with 14,830 obtained 
by Mr. Wilson by calculation from analysis. The 
calorimetric results thus agreed with each other 
within less than 0.3 per cent., and their mean agreed 
with the result from analysis within 0.5 per cent. 

In reply to the questions put by Mr. Macfarlane 
Gray, Mr. Legros stated that the determinations were 
made with coal as used, i.e., containing moisture, 
and that the heat obtained in the apparatus would 
be the total heat of combustion and would include 
that expended in evaporating this moisture. 

Mr. Wilson, the chemist who had made the 
analyees of the furnace gases and fuel, was the next 
speaker. He referred to the apparatus used for 
determining the amount of priming, and said that 
he thought in no case was all the water from a 
steam boiler taken over in the shape of steam, but 
that there was always a certain percentage carried 
over in a liquid state. With regard to the point at 
which the temperature of the waste gases was taken, 
that was determined by the arrangements that were 

ssible by reason of the fittings of the boiler. 

ey would have liked to take the observations 
lower down but were not able to do so. Possibly 
a certain amount of sensible heat was lost by 
the gases before the observations were taken, 
but that did not materially affect the analyses, 
which showed that the combustion was very 
perfect. Some of the gas samples were taken 
continuously over an extended period. This was 
done in deference to wishes expressed by some 
members during a previous discussion, but the 
speaker did not attach importance to the matter. 

Mr. J. R. Fothergill was next invited by the 
President to add any remarks he might wish to 
make on the points brought forward by speakers 
during the discussion. He commenced by saying 
that many remarks had been made as to the large 
size of the boilers. He would point out that the 
Iona was a cargo vessel of the extended or long 
bridge type. If boilers had been smaller they would 
not have been able to carry more cargo, as the re- 
gulations regarding freeboard would not permit of 
more weight being put on board were the machinery 
of a much lighter description. What they had to 
look to, however, was the carrying capacity of the 
vessel, and he thought that to carry 2100 tons dead- 
weight at a speed of 8} to 8} knots had not been 
surpassed, taking all points into consideration, and 
remembering that they burnt but 1.38 1b. of coal per 
indicated horse-power per hour. These were voyage 
resultsand not performances simply attained on trials 
made under exceptionally favourable conditions. 
With regard to the damper he would try to give Mr. 
Macfarlane Gray the explanation for which he had 
asked. If the damper were closed the gases were 
forced into every corner of the furnace and com- 
bustion chamber, and by the pressure induced the 
oxygen was brought into closer contact with the 
gases and better combustion resulted. In this 
respect they stood on a different footing with forced 
draught than if running with natural draught. With 
regard to the point at which temperatures of escap- 
ing gases were taken, if they had — to get 
the observations nearer the furnace level they would 
have had to rig up stages, &c., for the observers, but 
he admitted that the results would have been more 
accurate. Mr. Fothergill questioned how far any 
real value was to be attached to these observations 
of temperature of gases, for different readings could 
be obtained at different places unless the observa- 
tions were taken high up, and then the disturbance 
due to radiation had to be considered. It was said 
during the discussion that a thousand horse-power 
should be got from engines of this size. There 
was no doubt that that additional power could be 
got from these engines if necessary, but as a matter 
of fact additional power was not wanted. The 
desire was to run the ship at the most econo- 
mical speed, and any power above that would 
not be desirable. The size of the funnel had been 
criticised, but this had been so arranged in order 
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that the boiler might be worked with natural 
draught if necessary. Mr. Bruce had referred to 
his previous observations as to admitting air above 
the firebars. He had already explained his reasons 
for not following up this plan. If the air were to 
pass through holes in the furnace front it would pass 
along the furnace crown and would keep it cool. 
In order to get over this the air had been 
directed to a focus, but this resulted in an 
intense local heat, which was a thing not to be 
desired in a boiler furnace. By admitting air, as 
he did, through the back end of the boiler, it 
acted as, what might be called, an air poker, and, 
by the aid of the deflecting plate, secured very 
perfect combustion. The question as to the length 
of bars had been raised, and it must be remembered 
that this feature very much depended upon the 
trade in which the ship was engaged. If in the home 
trade, where good coal was to be obtained, short 
bars would suftice. As to the life of bars, those he 
adopted were deep and narrow. Some of them had 
been in use two years, and they never had a set 
drop down. With regard to the performance of 
the Iona, Mr. Fothergill, in conclusion, would beg 
the meeting to remember that her speed of 84 knots 
was what she had done during four years of ocean 
voyages.. She might, under favourable conditions, 
when running down Channel, perhaps with a smooth 
sea, make 10 knots an hour, and this would be 
considered sufficient, with many ships, to entitle 
her to be classed as a 10-knot ship. That, how- 
ever, was not the principle which had been followed 
in the present case. 

Mr. Mudd was next called upon by the President 
to add any remarks he might wish to make upon the 
points raised during the discussion. He said first 
that he had not made a trial of the engines without 
the jacket in use, and were such a trial made it 
would not be of much use, as the receiver steam 
would affect the temperature of the high-pressure 
cylinder were the boiler steam not admitted to the 
jacket. Mr. Burstall had referred to the leakage 
of the feed water, saying it did not amount to much, 
and would be insufficient to account for the dif- 
ference in the amount of supplemental feed on the 
official trial as compared with the chief engineer’s 
trial. In spite of this, the speaker was of opinion 
that the amount of supplemental feed on the trial 
was altogether unusual, and this was borne out by 
the fact that the curve on the diagram was nearly a 
straight line in spite of the acknowledged variations. 
He was sure that the machinery would never require 
6 per cent. of the totalfeed to be added to make up for 
waste. There were acknowledged leaks, aud these 
were a suflicient explanation in spite of the small 
consideration of which they might appear to be 
worthy upon ordinary observation. With regard 
to the points that had been raised as to throttling 
and linking up he might state that the boiler stop 
valve was closed to the amount that had been found 
by observation to be most beneficial. It was con- 
sidered that a small economy was obtained by wire- 
drawing. It was possible that this was solely due to 
the attendant superheating, by which the water due 
to ‘‘imperceptible” priming—which was not priming 
as generally understood, in which water came over 
in masses—was evaporated. Mr. Phillips had 
asked for diagrams to be taken from the lower side 
of the air pump bucket, but as there was no foot 
valve that would give simply a straight line due to 
the condenser pressure. It had been found that 
the indicated horse-power varied, although the 
pressure and revolutions remained practically the 
same. He thought this might be due to a little 
water in the cylinder at certain times, which, being 
evaporated, gave a fuller card. Mr. Bruce had 
said that the good result was due to the good 
coal, but the carbon value was given, and on this 
basis of comparison it would still be found that 
the result was a high efficiency. Mr. Bruce here 
explained that with bad coal the fires wanted more 
cleaning, but Mr. Mudd failed to see how this 
applied to the present trial. Mr. Bruce, the 
speaker continued, had also said that he could, if 
he were so minded, give details of trials in which 
more economical results had been obtained than 
those set forth in the paper. Mr. Mudd could only 
ask that these details should be more specifically 
named and supported by testimony equally as im- 
partial and competent as that which guaranteed the 
details of the Committee’s trial. For himself he 
fouad it a great comfort to be sheltered by so high 
an authority as Professor Kennedy. He was 
afraid that if he had put these results before ship- 
owners on his own unsupported testimony, he 





would hardly have been believed. Mr. Mair- 
Rumley had stated that with twenty-one expansions 
the Iona’s engines were 2 per cent. more economical 
than those of the Meteor with nine expansions. 
He was glad to have this fact recorded, as some 
engineers said that so high a degree of expansion 
was not economical. 

Professor Kennedy next replied very briefly to 
the discussion. He said that he had a natural 
antipathy to corrections applied to trial data, and 
this was being constantly strengthened by experi- 
ence. Mr. Mudd’s speech had not, however, pro- 
perly consisted of corrections but additions taken 
from matters outside the trial; and he, the 
speaker, did not think it was admissible to take 
supplemental facts and piece them together into a 
correction of the observations of the report. With 
regard to the supplemental feed, no doubt that 
went wrong, but he did not think there was sufli- 
cient leakage at the pump glands to account for the 
very large quantity of water required to make up 
the feed. It might be of interest to state that 
when he was a draughtsman many years ago, under 
Mr. F. C. Marshall, on the Tyne, that he had de- 
signed a pair of compound engines having a jacket 
and intermediate receiver of the same type as that 
adopted with the Iona’s engines. He thought it 
probable, however, that the jacket was never used 
at sea. 

The meeting—a most successful one—then con- 
cluded with the usual vote of thanks. 





COMPOUND CONDENSING ENGINE. 

WE illustrate on our two-page plate a horizontal 
compound condensing steam engine made by Messrs. 
John Musgrave and Sons, Limited, of Bolton, Lan- 
cashire. This engine is for the Kaiser-i-Hind cotton 
mills in Bombay, and was sent through their agents 
Sorabju Shapuyu and Co., of Bombay ; the owners of 
the mill are Messrs. Hurkisondas, Naroturndas, Vir- 
jivandas Madhavdas, and others. This engine is 
capable of driving 1000 indicated horse-power at a 
boiler pressure of 125 lb. per square inch. The 
cylinders are 25 in. and 50in. in diameter, 6 ft. stroke, 
and are designed to work at 53 revolutions per minute, 
the cylinders are steam jacketted and are covered with 
a non-conducting composition. They are also lagged 
with polished mahogany ; a receiver is placed between 
the cylinders, fitted with all necessary drain pipes, 
and steam traps. The engines are made with massive 
trunk frames coupling the cylinders and pedestal 
together, the pedestals bolt to the trunk frames and 
bed on the stonework, held down with strong holding- 
down bolts to the engine foundation. Both cylinders 
have double-ported Corliss valves ; the high-pressure 
steam valves are actuated by Musgrave’s cut-off motion 
and are controlled by a highly sensitive quick-speed 
governor, which regulates the admission of steam to 
the cylinder, and can be varied to cut off at any point 
of the stroke up to five-eighths. Thereis also a Hig- 
ginson regulator applied. The crankshaft is made of 
Siemens steel with necks 14 in. in diameter, 28 in. 
long, the necks are grooved so that the oil is continu- 
ally flowing round them ; large sight feed lubricators 
are fixed on the main pedestals with three taps, and a 
constant stream of oil is kept continually flowing. 
The oil is caught in oil wells, cast on the pedestals 
and conveyed to large cisterns, and sieved, then it is 
pumped back to the necks by centrifugal pumps, which 
are worked by the main engine, so that the oil begins 
to flow immediately the engine starts, a very im- 
portant feature in large engines. The crank-pins are 
hollow compressed steel 74 in. in diameter, 9 in. long, 
shrunk into wrought-iron cranks. The connecting- 
rods are made of best hammered scrap iron, with 
marine ends, held together by massive bolts. Sight 
feed lubricators are fixed on the ends of the connect- 
ing-rods, and in addition there are centrifugal oilers 
fitted to each crank-pin. Large adjustable slide blocks 
are connected to the crossheads, and are turned to fit 
circular slides cast on the frames, which are bored out. 
The piston-rods are of steel ; the high-pressure is 5 in. 
in diameter, the low-pressure 54 in. in diameter; they 
are carried through to the back, and are supported by 
back slides. Metallic packingsare used for the piston- 
rods. The pistons are made as light as possible, and 
fitted with Buckley’s metallic packings. 

The air pump is 36 in. in diameter, 2 ft. stroke, 
worked by a wrought-iron beam from the crosshead. 
This pump is shown in a detached view. The barrel 
is made of brass, and the rod of manganese-bronze, the 
bucket, delivery valve, and foot valves are all made 
of brass ; the foot valves are placed between the air 
pump and the condenser, and are very easy to examine 
at any time. The bucket is a very deep one, with 
water spaces cut in, fitted with small rubber valves, 
which can be examined, and taken off if necessary 
without removing the air-pump cover, which is a very 
great advantage. The condenser is very large, suit- 


able for the climate, with a copper perforated injection 
pipe running across, directly underneath the exhaust 
steam pipe. The boiler feed pump is also worked from 
the air-pump centre, and is coupled to an air vessel 
and discharge box. 

The rope pulley is 27 ft. in diameter, grooved for 
twenty-eight 1}-in. ropes, and weighs 504 tons. There 
is also one of Musgrave’s automatic barring engines 
applied to turn the large engine round, and working into 
teeth cast on the inside of the pulley. These engines are 
now so well known that a description is unnecessary. A 
steam cylinder sight feed lubricator is alsoapplied to the 
steam pipe before entering the high-pressure cylinder ; 
these lubricators give a constant supply of oil, and are 
under the direct control of the engineer, they are also 
very certain in their action. All the parts of the 
engine are made sufficiently strong for the strain they 
have to bear and are finished off in the makers’ usual 
first-class style. 


NOTES FROM THE SOUTH-WEST. 

Burry Port.—-New tin-plate works, to consist of four 
mills, are about to be erected at Burry Port. Sufficient 
land for the purpose has been secured near Derwydd, a 
convenient spot for works of this nature. The land 
belongs to the Earl of Ashburnham, wh» will be a large 
cneneldiee in the new works. Mr. D. Griffiths, late 
manager of the Ashburnham Tin-Plate Works, will be 
the manager. 


Central Wales Railway.—It is reported that the London 
and North-Western Railway Company has purchased the 
Central Wales and Carmarthen Junction Railway, which 
extends from Carmarthen to Llandilo. The Central 
Wales and Carmarthen Junction Company has running 
powers over the Great Western Railway to Whitland for 
the Pembroke and Tenby Line. The terms of the pur- 
chase have not transpired at present. 





Newport Harbour Commission.—A special meeting of 
this Commission was held on Wednesday, Colonel Lyne 
presiding. Mr. Vernon Harcourt, the engineer, called 
in to assist the Board in clearing the river, was in attend- 
ance. A committee recommended that an cffer of the 
Barry Dock authorities to let a dredger at 90/. per week 
for six months (they paying insurance and expenses and 
the Newport Commissioners finding the crew) be accepted, 
that Mr. Vernon Harcourt be engaged for two years at 
400/. per annum, and that he be asked to submit specifica- 
tions, &c., for obtaining a new dredger. Mr. Watson 
proposed that the dredger, which would remove 800 to 900 
tons per hour, be engaged. The whole amount to be 
dredged was 480,000 tons. After a long discussion the 
motion was carried by twelve votes to nine, the minority 
being in favour of waiting till the Commissioners pur- 
chased a dredger. The engagement of Mr. Harcourt was 
agreed to without discussion. 


Cheltenham and Southamptun —Although a new line 
from Cheltenham to Southampton has now been opened 
for six weeks for goods traftic, it is expected that another 
month must elapse before passenger trains can begin to 
run. 


The *‘ Aurora.” —The Aurora, cruiser, which is to be 
pag aco with new pistons by Messrs. Armstrong and Co., 
is likely to remain at Devonport for the next two months, 
as the pistons have not yet arrived, and a good deal of 
work in connection with the fittings is involved. 


Death of Mr. G. Fisher.—Mr. G. Fisher died at Cardiff 
on Sunday. The deceased was probably the oldest person 
ponds es 5 with the Taff Vale Railway Company, having 
been associated with it over fifty years, or almost from 
its very commencement. His son, Mr. H. O. Fisher, is 
the present engineer of the company. 


Bristol Docks.—The financial year of the Bristol Docks 
Committee closed on Thursday, and it is gratifying to 
learn that the foreign tonnage cf the year has proved 
greater than that of 1889. It is, therefore, the largest on 
record. The revenue returns are also satisfactory. 


Cambrian Railways.—Important developments may be 
expected shortly in connection with the Cambrian Rail- 
ways. Bya becomge | arrangement recently entered into 
by that company with the Neathand Brecon, direct access 
has been gained to the Bristol Channel ports, and when 
the Ellesmere line is completed a new through route will 
be established from Swansea and Neath (and also from 
Newport via Brecon and Merthyr) to Liverpool and 
Birkenhead. 


Gloucester Railway Carriage and Wagon Company, 
Limited.—A special meeting of this company was held on 
Tuesday for the purpose of considering the question of an 
increase of the company’s eons | powers. Mr. Wright, 
chairman of the directors, presided, and moved a resolu- 
tion expunging the borrowing limit in the articles of 
association. ‘This was seconded by Mr. W. Knowles, and 
carried by 16 to 2. 


Cardif.—The steam coal trade has presented a quiet 
tone, the best qualities making from 14s. 6d. to 15s. per 
ton, while dry coal has realised 13s. 3d. to 13s. 6d. per ton. 
A steady business has been passing in the house coal 
trade ; No. 3 Rhondda large has made 13s. 9d. to 14s. per 
ton. Patent fuel has presented littlechange; orders have 
come forward tolerably freely, and prices have exhibited 
a slightly upward tendency. The coke trade has con- 
tinued quiet; foundry qualities have made 19s. 6d. to 





20s. 6d. per ton, and furnace ditto, 17s. 6d. to 18s. per 
ton. 
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THE YOST TYPEWRITING MACHINE. 
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A short time since (see ENGINEERING, page 296 ante) 
when considering the desirable points in a good type- | 
writing machine, we referred to the opinions that had 
been obtained from a large number of operators in 
America. According to these experts an ideal type- 
writer should be very simple, small, durable, light, 
quiet, easily kept, quickly learned, and easily operated. 
It must inscribe capital and small letters, without—so 
the majority of opinions declared—shift keys, a con- | 
dition involving a separate key for every character | 
produced. It should have an inking pad and not a 
ribbon, in order that the work may be as sharp and 
clear as possible ; finally, to secure perfect and perma- 
nent alignment, the type should be held secure at the 
point of printing and not at a distance from it. The 
attempt to embody all these requirements has been 
made by Mr. G. W. N. Yost, to whom it appears the 
world is indebted for the Remington and the Caligraph 
machines, not indeed as distinct and complete inven- 
tions, but as combinations of, and improvements upon, 
a great number of details, the work of independent 
inventors. According to Mr. Yost’s own statement 
the Remington is the outcome of an old and crude 
machine known as the Milwaukee, which, in 1873, 
he modified, and the Remington Armoury Company 
at Ilion, N. Y., commenced to manufacture. This was 
in a short time found to be a failure on account of 
its being adapted only for capital letters ; in 1877 Mr. | groups banked one above the other. This arrangement| clearly. Beyond the keyboard is the circular frame of 
Yost, working with Mr, B. A. Biooke and Mr, Jenne, is not special to the Yost, as it is found in at least| the machine on the top of which the moving carriage 
produced the so-called No, 2 Remington with the one other machine. Both the Remington and the| is mounted, and within it are placed the type levers 
shifting platen and the double type at the end of each Caligraph order of letters are employed on these| and a great part of the mechanism; below the table 
bar, Some years after Mr. Yost brought out the machines for obvious commercial reasons; the three | are the numerous levers through which the depression 
Caligraph modification, and quite recently he has lower rows of keys contain the small letters, the! of the keys by the operator, conveys the necessary 
given his name to a third machine—the one we propose | capitals, in precisely the same order, being on the next | motion to the type bars and the carriage. The raised 
to describe. A | three rows, so that the operator has to learn one set to} frame is inclosed by light plates so that the whole of 
_ The general appearance of the Yost typewriter is acquire both, The two top rows are devoted to figures | the mechanism is protected from dust or injury. 
indicated in Fig. 1; it writes 78 characters, each by and to special signs. The table over which the keys| Figs. 1 and 2 show the internal arrangement of the 
means of a separate key, and it can be used for paper are placed is quite inclosed except for the holes neces- | machine, Fig. 2 being a transverse section, and Fig. 1 
9} in. wide, making lines 7 in. long and with seventy sary for the passage of the pins on which the keys are | is a diagrammatic plan showing the general arrange- 
letters or spaces in a line. The height of the machine mounted. The latter are further held and guided by a| ment of the key levers and their relation to the type 
is 9 in., the width is 1] in., and the depth 13in., the grid raised above the table, and the eight bars of which| levers. It should be mentioned that the drawin 
weight is 16 lb. The keyboard is the first thing that are pierced with corresponding holes; Fig. 1, which|show the spacing key in the centre of the keyboard, 
attracts attention; the keys are arranged in three |is a longitudinal section, shows this arrangement| but as mele ae latter is placed in front. Taking 
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first the inking device it will be seen that on top of 
the circular frame a is a light casing b closed on the 
outer side, but open on the inner ; within this casin 
is lodged a ring of specially prepared felt saturate 
with aniline ink ; a sufficient quantity of this pigment 
can be absorbed by the felt to afford inking material 
for several months’ constant use, and that without 
surcharging it. The front face of the felt pad 5! is 
inclined so that its surface may be always normal to 
the face of the type, which, when they are in repose, 
are always resting againstit. By this arrangement the 
types are kept constantly inked though not to excess. 
The construction of the type levers will be under- 
stood from the sections and from the diagram Fig. 4. 
Each of the 78 levers arranged round the circle is a 





counterpart of the others, so that a description of one 
of them will suffice for all. The lever, which is a 
complicated one, and has to perform at each stroke a 
very curious motion, has two fixed points ; the first at 
c, Fig. 4, on the main frame and the second at don a 
secondary frame in the centre of the outer one. The 
support c is a stout circular wire lodged within a 
recess made in the ring c!, Fig. 1, that is secured to 
the main frame. The inner face of this ring is scored 
with 78 radial slots indicated on Fig. 2; the link e form- 
ing a part of the type lever fae: through these slots, 
the top of the link being made with an open hook at e!, 
Fig. 4, to pass over the ring. Whenall the 78 links are 
in place a cover plate is laid on top of the ring, as is 
indicated in Fig. 2; its function is to prevent the 





links from rising when a key is struck. The lower 
end of this link is pinned at /, Fig. 4, to the bent arm 
of the type lever i; the top of this arm is slotted to 
receive the tail of the type socket, which is shown 
detached in Fig. 5 to a larger scale. The recess for 
the type is tapered and the shape of the type is shown 
in Fig. 6. This arrangement makes it easy to replace 
a broken or worn type, as every blow that is struck 
against the paper tightens the type in itsseat. The 
lower end of the bent arm i is pinned at g to the short 
lever j, which terminates in an enlarged disc d, Fig. 4. 
This disc forms the second fixed point of the system, 
and its mode of fixing is seen in Figs. 1 and 2. From 
these views it will be seen that on the baseplate of 
the machine and axial with the type ring, is fastened 
a small cylindrical frame d!, from the top of which 
rises a standard d™, supporting a disc d', the peri- 
phery of which is hollowed out hemispherically, as 
shown ; upon this disc lies a cover of corresponding 
form screwed to it in such a way as to make a ing 
for the 78 discs d, on the ends of the levers j, a seating 
being provided for each in order to render shiftin 

impossible. At the point h', Fig. 4, is pinned a vertica 
connecting link, shown at / in Fig. 1; the lower 
end of this link is slotted and is hung over the end 
of the key lever, which is made with a little projec- 
tion, as shown in Figs. 1 and 2. The proportions of 
this lever are also given in the same figures as well as 
the mode of attachment to the bent lever e, and to 
the key levers at A". 

The proper working of the machine depends prima- 
rily upon the connecting links. Not only have they 
to bring the type levers forward to impress the cha- 
racter on the paper, but they serve also, in a way to 
be described later, to bring the type instantaneously 
to their normal position against the ink-pad. The 
dotted lines in Fig. 4 show two positions, 1 and 2, of 
the type lever in making a complete stroke, and the 
curve m isthe path taken by the type at the end of the 
lever ; this path is seen to be regular until the type 
approaches the vertical axis of the roller carrying the 
paper, when it moves up vertically. In this last part 
of its travel it passes through a small square hole 
made ina plate fixed to the y Plath and immediately 
under the roller; the hole is tapered that the type 
may enter freely, but when it has reached the end of 
its stroke, the fit is sufficiently good to prevent any 
shaking, and it is at this moment that the type with 
its charge of ink is brought into sharp contact with 
the paper and the impression is made. It will be 
understood that the arrangement and the opera- 
tions we have described, are the same for each 
of the 78 levers placed around the circle, and it 
will be at once realised that the accuracy of the 
work must be very remarkable, since each lever must 
force its particular type through the same small 
opening, and that in each case the fit must be sufii- 
ciently good to hold the type firmly till the finger is 
taken off the key when the lever must fall back in- 
stantly to its normal position. This being effected 
perfectly, as it is in the Yost machine, it is evident 
that every letter struck on the paper must be in ab- 
solute alignment with the others. 

We have now to describe how the type levers are 
brought back to their normal position, and how the 
paper is advanced through the space of a letter each 
time a key is struck; but these operations are 
brought about by a combination as ingenious as it 
is novel. On referring to Figs. 1 and 2, it will 
be seen that on the lower part of each of the 
connecting links a small bracket A° is made, there 
being 78 of these, all of them being placed very 
close together, they form, when the levers are all 
in position, a kind of circular shelf; Fig. 1 shows this 
arrangement very clearly. Upon this shelf is laid a 
relatively heavy ring h*(see Figs. 1 and 2). The centre 
or boss of this wheel, connected to the rim by spokes, 
has in the middle a ¥-shaped depression. In this de- 
pression rests the pointed end of the rod r, Figs. 1 and 
2. This rod passes through a hole in the vertical 
stem d'"' that supports the disc d' round which one 
end of the type levers take their bearings. This rod 
is slotted at the point r' to allow for the passage of the 
lever /, which is pivotted to a fulcrum /' on the top of 
the small cylindrical frame d". The forward end of 
this lever is attached to a vertical link ? connected to 
the space lever /°, Fig. 1; the other end bears against 
a vertical spiral spring /4, and is then extended be- 
yond to be attached to the esvapement device. It 
will be seen that if the space lever /° be depressed the 
forward end of the lever is raised, and the spiral spring 
4 compressed, the escapement being operated at the 
same time. If, on the other hand, any one of the 
letter keys /' be struck the link of the equivalent one 
is lifted, carrying with it the ring till the different 
parts assume the positions shown in dotted lines in 
Fig. 1. So long as the key is held down by the 
operator the weight of the ring is supported by the 
shelf of the lifted connecting link, and that of 
the corresponding link immediately opposite ; but when 
the key is released the weight of the ring is sufficient 
to press down the link and to restore the various parts 
to their positions. By this extremely ingenious 
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arrangement the complicated and uncertain applica- 
tion of springs is avoided. But at the same time the 
ring fills another and equally important function ; 
as it is lifted into the positi n shown by the dotted 
lines, Fig. 1, the bossof the ring in rising lifts with it 
the rod r until it assumes the position shown in the 
dotted lines, and by this movement the lever / that 
passes through the slot is also lifted and the escape- 
ment is operated in the same way as by the spacing 
key. The connection between the lever of this latter, 
its connecting link and the lever /, are so arranged that 
the lever is operated independently by the travel of 
the vertical rod h and by the depression of the spacing 
key 2, In this simple manner the combination of 
a few parts not liable to get out of order, effects 
yen upon which the efficiency of the machine 
epends. 

Another problem of considerable difficulty has been 
ingeniously solved ; this arose from the very narrow 
limits that were set upon the dimensions of the 
machine as one of the necessary conditions to be ful- 
filled. On reference to the diagram, Fig. 3, it will be 
seen that the key levers of sixteen of the characters, on 
each side of the circle of type levers, lie so far outside 
this circle that the direct connections we have described, 
between the key levers and the type levers, cannot be 
made use of. To overcome this difficulty the device 
shown in Fig. 2 has been adopted. A small standard s 
cast on the bedplate terminates in a circular head like 
that already described and shown at d', but of a less dia- 
meter ; it is also covered with a cap in a similar way. 
Within the circular recess thus formed is held the 
rounded heads of 32 radiating levers ¢ (sixteen on each 
side); these are shown in the plan, Fig. 3, and in the 
cross-section, Fig. 2. From the latter figure it will be 
seen that these levers are straight, that their outer 
ends are connected to the type levers J’, and that the 
links are also attached as shown at h, Fig. 2. The 
depression of the keys produces, by means of this com- 
bination, precisely the same result as if the connections 
were made direct. 

The travelling paper carriage and the various devices 
connected with it, though extremely simple, are not 
very easy to explain quite clearly without entering 
into considerable detail ; it is shown in the various de- 
tails as well as in the perspective view, Fig. 7. The 
travelling frame in which the rubber-covered platen 
and the pressure roller at the back are mounted, con- 
sists of a stout wire a bent round three sides 
and connected at the right-hand side by a plate 
carrying the spacing mechanism to be presently 
described. At the back are two broad hinges } ex- 
tended to the rear and curved upwards as seen in 
Fig. 9, where they are fastened to the split tube c that 
slides to and fro on the ~~ bar, Fig. 1, bolted to 
the frame. To the back of the hinges is secured 
the double rack d (see Figs. 7 to 12). By this 
arrangement the carriage can be raised or lowered 
for inspection of the work (see dotted lines 
in Fig.:1). In front the carriage is supported 
by a small free-running roller that travels with it on 
a rail fastened to the frame, and in front of this roller 
is a small pointer that projects over the scale and in- 
dicates the position of each letter as it is printed on 
the paper. The lever a, Fig. 15, serves to draw back 
the carriage to the right as soon as a line has been 
completed, while by pressing on the thumb lever ) the 
pawl c pushes the ratchet wheel through the distance 
of one or two teeth, according to whether a stop 
actuated by the milled screw d is turned to the right 
or left. The pawl can also be thrown out of gear by 
depressing a projecting thumb-piece and the platen 
is thus set free; this is an undoubted advantage in 
taking out the paper. The motive power of the car- 
riage is a coiled spring, to the fluted barrel of which is 
secured a cord that passes over a guide wheel and is 
attached to the underside of the carriage. The tension 
of this springcan be regulated by ascrew on the left-hand 
side of the frame. Figs. 8 to 12 show the arrangement 
of the spacing rack, which is cut out of a flat bar so as 
to leave a central path for the double escapement 
pawls ee. These pawls are mounted on trunnions / 
(see Figs. 8 and 9) at the foot of a small oscillating bar 
gy, to which, by a short connecting-rod h, is attached 
the link i, taking hold of the oud of the escapement 
lever coupled to the bar /, Fig. 1, and already referred 
to. Theslight motion produced by working the keys 
actuates the escapement, the pawls for one complete 
movement taking the positions shown in Figs. 10 to 12. 
A horizontal bar /, Fig. 7, held beck by a light spiral 
spring is introduced, as in the Caligraph, to release 
the pawls from the racks when desired; by this 
arrangement the carriage can be brought at once to 
any desired position. ‘Two or three other smaller 
details may be noticed. The bell is placed within the 
frame and can be caused to ring at any point of the 
line, by turning asmall screw placed beneath the car- 
riage tension screw ; the width of margin is adjusted 
by a fixed stud on the right-hand end of the rail on 
which the roller supporting the front of the carriage 
travels, and by a sliding piece y, Fig. 2, that can be 
locked in any position on the front bar of the carriage ; 
the carriage can be set back to any position on the 





written line by means of a pointer hinged to the central 
plate through the hole in which the types pass as 
already described ; this pointer being pressed up by a 
spring it lifts, when the carriage is raised, and stands 
opposite the letter that has just been printed. This is 
a very useful detail, because if a letter has been 
dropped or a misprint made, all the operator has to do 
is to set the pointer opposite the error, lower the car- 
riage, and strike the right key. 

The reader will, we think, be now able to under- 
stand the complicated mechanism which has been pro- 
duced with so much ingenuity, and that the work- 
manship is excellent is proved by the remarkable 
freedom with which the machine, once "og ed ad- 
justed, does its work. We think that the keyboard 
might have been less cramped with advantage, as 
it sometimes happens that two keys are struck by 
accident at the same time, and the corresponding type 
levers become locked ; it is true that they are disen- 
gaged easily, and that by a little rearrangement the 
adjacent keys need not affect adjacent levers, So far 
as our experience goes, this is only the weak point in 
the machine, and it is but a small criticism in the 
midst of so much excellence. We cannot speak as to 
durability, but we see nothing in the Yost typewriter 
—complicated though it is--which should render it 
more liable to derangement than any other of these 
instruments. To do full justice to this or to any other 
delicate instrument it must be properly treated. 

In conclusion, we may say that the interests of the 
Yost Typewriting Machine Company in this country, 
are in the hands of the Typewriter Exchange, 79, 
Chancery-lane. 





THE THAMES RIVER BRIDGE. 
(Concluded from page 429.) 

IN our issue of April 10 we published a two-page 
a ens the details of construction of the 
railway bridge recently completed by Mr. A. P. 
Boller, over the Thames River at New London, Conn. 
On page 550 we complete the illustration of this work. 
The superstructure, which is built for double tracks, 
















temperature movements, is the detail of special interest 
in thisspan. The through fixed spans (see Fig. 9 of 
our two-page engraving of April 10) consist of two 
trusses on the Whipple system, 28 ft. 4in. apart (leay- 
ing 26 ft. clear distance between trusses for tracks on 
12-ft. centres); the modern practice of long panels 
and a single web system is fully developed in these 
spans, with the simplicity of detail growing out of the 
massing of sections, there being 13 panels of 23 ft. 7 in. 
to thespan. These spans are 45 ft. deep at thecentre 
for three panel lengths, thence sloping downward on 
either side at the rate of 5 ft. to the panel to the end 
posts where the trusses are 25 ft. deep, a form of 
construction conducive to economy by reducing the 
shear in the web system, to say nothing of a more 
sightly appearance than would result from trusses of a 
uniform depth throughout. 

The swing span (for side elevation of which see 
Figs. 13 and 19 of our two-page engraving of April 10) 
has the same depth of truss at the ends as the adjacent 
fixed spans, and slopes upwards towards the centre, 
where it attains a height of 71 ft., two-fifths the slope 
on either side of centre being in a parabolic curve, the 
balance being a straight incline. Thespanis broken up 
into 21 panels, including the centre panel of 20 ft. 
10Zin., the other panels being 23 ft. 10in. The web 
system is the same as that of the fixed spans up to 
within four panels of the centre, which are covered 
by one large triangle with an intermediate sub-system 
for supporting the panel points. The great depth of 
trusses at this portion of the span rendered a continua- 
tion of the vertical posts not only a very uneconomical 
but unsightly arrangement. The loads for which all 
the spans were proportioned, in addition to their own 
weight, consisted for each track of two consolidated 
engines with tenders covering a space of 103 ft., and 
weighing 171 tons, followed by a train assumed to 
weigh 3000 lb. per foot. 

The lateral load produced by wind was considered to 
be equal to 500 1b. per lineal foot, along the lower chord, 
and 3001b. per foot for the upper chord. The unit work- 
ing value of the proposed steel was taken as nearly as 
possible at one-fourth its elastic limit for all live load, 
and one-half its elastic limit for all dead load, or 
10,000 lb. and 20,000 lb. per square inch respectively. 
The formule used in proportioning sectional areas 
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is of the American type pia-connection work, intended 
to cover the best results of modern practice; it is 
wholly of steel, excepting the lateral rods and a few 
minor parts, whichare of wroughtiron. It consists of 
two deck spans of 150ft., and two through fixed spans 
of 310 ft., symmetrically disposed on either side of the 
great swing draw span of 503 ft. in length, forming 
the central feature of the work. 

The deck spans of three trusses, 20ft. deep and 9 ft. 
apart (so spaced that the tracks on 12ft. centres will 
bring an equal load on each truss), are designed on 
the triangular system, and are composed of five panels 
24 ft. Sin. long, with intermediate posts supportin 
the upper chords 18 in. in depth, on which are notche 
8 by 12 ties on 16 in. between centres. All compres- 
sion members are of the usual latticed channel sections, 
the channels being built of plates and angles, except- 
ing the intermediate posts, which are solid rolled 
sections. The double pin bearing at the ends, in- 
tended to insure a uniform distribution of pressure 
over the wall shoes and rollers during deflection or 
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Bending strain on pins 22,500 Ib. per sq. in. 
Shear on pins... +5 tension formula 
Bearing on pins ; 15,000 lb. per sq. in. 
Shear on shop rivets 8,000 ,, ” 
Bearing on shop 
driven rivets 5,000 ,, ws 

Field rivets ... ... 50075 per cent, of shop rivets. 
Wind strains, tension 20,000 Ib. per sq. in. 


On posts, pin ends ... (20,000 —60 ~) ( 14min) 


~ 


e max. 
10,000— 401) (1+) 
r max. 

U being length in inches and r in radius of gyration. 

Dead load, as well as live load, was computed as 
acting entirely on the loaded chord, that is along the 
top chord of the deck spans, and along the bottom 
chord of the through spans. 

The flooring system (Figs. 10 and 11) of the through 
spans is somewhat novel in its design, arising from the 
shape of the main cross-girders and detail of the 
lateral connection, the rods being in pairs. The lower 
flanges of the girders bend in an easy curve from a 
point just beyond the outside stringers until meeting 
a tangent running sharply down from the point of 
union of the two flanges, an arrangement that permits 
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of alight web (since so much of the shear is thrown 
into the inclined flanges), the easy curving of the 
flanges permitting the shear to be transferred without 
violence, as well as avoiding the localisation of strain 
on a few rivets, that a sharply bent flange implies. 
Further, the form of beam adopted avoids the great 
weakness inherent in a beam with a double bend in the 
lower flange, so often employed where beams are 
rivetted between the posts, when it is important to 
economise headway, in which case the whole shear 
must come upon the web entirely, superadded to a 
‘* moment” due to the bent flange. The floor beam of 
the Thames River Bridge may be regarded as a truss, 
with a plate web for stiffness and counterbracing—the 
top flange becoming an upper chord, the inclined 
lower flanges the main end oe uniting the chords, 
through the medium of heel plates, by means of which 
the connection is made with the posts, to which the 
beams are thoroughly rivetted. The objection to 
rivetting beams unsymmetrically to the posts, that is, 
to one side, is overcome by the depth of connection, 
allowing of a deep union or diaphragm plate between 
the two sides of the posts, whereby the bending effect 
is reduced to an insignificant amount. 

The strength of the flooring system is as follows : 
Stringers 24 ft. in length, composed of a web 30 in. by 
2in., and two angles for either flange 34 in. by 5 in. 
by § in. The moment of inertia of this section is ;';(103 
x 305) — Jy (8# x 28%° + 14x 23%) less rivet holes= 5 
(18 x 26g —18+254°)=4429. A section that yields a 
working value on an extreme fibre strain of 9000 Ib. 
per square inch, of 74,000 lb. (66,000 live and 8000 
dead), or 66 tons per pair of stringers, equal to 5500 1b. 
per foot—a loading somewhat in excess of the typical 
engine load assumed for the trusses. The maximum 
end shear under this load is 3363 lb. per square inch, 
The stringers are secured to the 3-in. web of the floor 
beam by twenty §-in. field rivets, in addition to the 
eight shop-driven rivets in the bottom brackets. 
Rating the former at a supporting value of 3400 lb. 
per rivet, without counting the latter, there results a 
total value of 74,000 lb. to support the extreme load- 
ing as above. 

The floor beams are 27 ft. long between posts, 4 ft. 
deep at centre (over angle irons), with a load concen- 
trated at the four stringer bearings on 6 ft. centres. 
The web is § in. thick, flange angles 6in. by6 in. by Zin., 
rivets all J in., excepting the eight rivetsatextreme ends 
of angles, which are 1 in. The total load assumed is 
228,000 lb., of which 40,000 lb. is dead, or 57,000 lb. 
at each stringer (the amount of dead load uniformly 
distributed is too insignificant to be independently 
treated as such). The horizontal oes strain pro- 
duced at each stringer bearing is 114,0001b. by 4ft.6in. 
+3 ft. 9 in. = 136,800 lb. 

The vertical component of the inclined flange, con- 
stituting the end shear of 114,000 lb., is sustained by 
eight rivets in flanges worth 80,000 1b., and eight rivets 
worth 4500 lb., making a total of 116,000lb. The 
least shear section consists of the web 28 in. by 3 in. 
+ 2 covers, 12 x $,+ 4 vertical legs of flange angles, 
making 404 in. section against 114,000 lb. shear, or 
less than 30001b. per square inch shear. 1f the shear 
is considered entirely upon the web and cover plates, 
it amounts to 5700 lb. per square inch. The beam is 
supported by and secured to the post by a pair of 
4 in. by 6 in. by 4 in. bracket angles. The corner 
gussets between posts and upper flanges are introduced 
simply as stiffeners, and are not rated as having any 
supporting value. Additional transverse and lateral 
stiffuess is secured by a double angle iron strut, 
between the lower flange anglesand bottomof posts. The 
arrangement of beam support adopted permits of a 
neat detail for the connections of the double lateral 
system employed, symmetrical with the chord pins, 
and as free from secondary strains as is possible to 
obtain. 

The draw span was proportioned on the theory of 
the whole of the fixed load being carried at all times 
to the centre pier, combined with the consideration of 
a live load, covering one arm alone, with a reaction of 
half the load on rest pier and half on centre pier, and 
a live load covering both arms, with a reaction on rest 
piers of three-eighths the load, and five-eighths on 
centre pier. The effect was also computed for locking 
down the ends of the draw, and an entering train on 
one arm while the other arm was loaded. The camber 
on either side of the centre was computed on 
a basis of 40,000 ft. radius, yielding .°; in. camber, and 
requiring an increased panel length of top chord of 
sz in., at a depth of 30 ft., each panel being propor- 
tioned therefrom in proportion to the mean depth 
between panel points. The extensions and compres- 
sions of all the parts due to dead load were corrected 
on a basis of an assumed modulus of elasticity of 
30,000,000 Ib. As a precaution to control the eleva- 
tion of the free ends and provide for possibilities of 
errors or imperfections, an adjustment plate was in- 
serted in the bottom chord, close to the feet of the 
centre posts, the removal of which would drop the 
ends, or their replacement by thicker plates, would 
elevate them. Advantage of this adjustment had to 
be taken, as, when the blocks were struck, and the 





draw hung free, it was found that the ends were too 
high, which investigation showed was due to the fact 
that the shop had added the thickness of the plates to 
the correct centre measurements of the panels on either 
side of the centre. The span was therefore blocked and 
jacked up on the false works until the joint opened, 
when the plates were removed and the span let down 
into place, when it hung almost true to its mathema- 
tical position, no end being more than 1 in. out. The 
whole weight of the draw is delivered to a rim bearing 
turntable at four points (Fig. 23 to 27), the supporting 
cross-girders beingsoarranged asto distributethe weight 
in exact proportion to eight equidistant points on the 
circular drum; thus being 32 ft. in diameter divides 
into 124 ft. segments, that measures the extent of distri- 
bution to which the drum is called uponto afford a uni- 
form bearing on all the wheels under the influence of 
each segment. This interval of distribution is much 
reduced, owing to the breadth of the bearing plates of 
the cross-girders upon the drum. The drum being 
5 ft. deep, with 6 in. by 6 in. by gin. angle iron flanges 
and a 3-in. web, having carefully fitted stiffeners and 
splice plate unions between the separate segments, 
added tothe mannerin which the track segmentsarecom- 
sed and fastened, may be counted upon being abso- 
utely rigid between the intervals of the applied loads, 
which do not exceed 10 ft. The whole weight rests 
upon 58 cast-steel 20-in. wheels, with 10-in. face, of a 
metal as hard as could be faced in the lathe, weighing 
800 lb. each. The estimated weight borne by these 
wheels is 1300 tons, or 22; tons per wheel, being 
4400 lb. per lineal inch of face. The wheel treads are 
rolled steel plates bent to curve, and faced to true cone 
and bearing. The upper tread breaks joint with a 
heavy faced wrought segment 2} in. thick, which 
is attached to the flange angles of thedrum. The lower 
tread breaks joints with, and is supported upon, a 
stoutly ribbed cast-iron track circle 12 in. deep, to 
which it is secured by set screws from below. The 
track circle in turn bears upon two broad steel-faced 
plates, 1 in. thick, and breaking joint with each other, 
which distributes the pressure over the masonry, and 
constitute the levelling plates. 

Great care was exercised to secure the lower tread 
absolutely level, and to have all bearings and surfaces as 
true as machines could make them, and no expense was 
spared to have the drum rigid and stiff, as the price of 
a smooth and easy working table. The live ring 
coupling the wheels is perfectly flexible, being com- 
posed of separate band pieces between each pair of 
wheels. The rack is of cast iron, with a face of 10in., 
teeth of 3}$-in. pitch, and a pitch circle 344 ft. in dia- 
meter, into which gear two shrouded pinions with 
thirteen teeth and 15-in. in diameter pitch circle, 
having vertical shafts 54 in. in diameter, working in 
heavy and strongly braced sleeves attached to the 
drum. The table is provided with both hand and 
steam power, the former through capstan bars, three 
for each shaft, engaging into capstan heads, attached 
to the multiplying gear driving the vertical shafts. 

The steam power within the drum consists of a pair 
of oscillating cylinders on a compact frame, 10 in. in 
diameter, with 7 in. stroke, set at an angle of 120 deg., 
and working upon one crankshaft, running at a maxi- 
mum velocity of 200 revolutions (averaging about 170) ; 
the power is applied through two friction clutches, 
the one driving the unlocking shaft, the other the 
turning shaft. The turning shaft, 47% in. in diameter, 
runs at a speed of nine turns per minute, gearing direct 
through a pair of bevelled gears into the vertical drum 
shafts. The unlocking and rail lifting shaft is 3 in. 
in diameter, driving at 60 revolutions per minute, and 
gears by transverse shafting at the end of the bridge 
into the pedestal feet, screwing up and down in the 
hub of a bevelled gear wheel, forming a fixed nut. 

The pedestal feet are broadened for a steady bearing, 
and have a wedge-shaped projection on the underside, 
matching into a recess into the wall plates bolted on 
the rest piers, thus forming a secure lock when once 
in place, The rails are lifted by cams from the cross- 
shaft 2 in. in diameter, rising through slots in the rail 
troughs. These troughs of plate and angle-iron are 
the length of the rail and bolted to the ties, the rail 
being laid loose in them, with 4 in. clearance. The 
rail continuity with the fixed spans is obtained by 
cutting the rails to facing points 2 ft. in length, the 


points dropping into matched troughs on the fixed 


spans. Points are reversed for east and west bound 
tracks, the whole arrangement being similar to a split 
switch. Control of the draw is aided by friction 
brakes attached to the vertical shafts, and operated by 
steam, serving to steady it while running down the 
—— screws. In addition to the brakes is pro- 
vi 


ided, for use in high wind, a — vertically acting d 


latch at either end, controlled trom the engine-room. 
The holding down lock at the ends, to icpw the 
rails rising when a train is on one arm, and if a train 
be entering the other, is operated by lever attach- 
ment from the rail-lifting cams, and consists (two 
at either end) of steel forgings 4in. wide by 7 in. deep, 
rotating on a 34-in. pin in a box supported from the 
end floor beams with four 1-in. bolts. The short end 
of the forging reacts upon a heavy 12-in. beam, in turn 





reacting upon the end floor beams of the fixed spans 
and the masonry, while the long end of the forging 
reacts through a bar with a toggle joint upon the 
underside of the end stringers of the draw through a 
framework of 6-in. channel tars. The maximum etfect 
which this lock can be called upon to resist, is in case 
two trains should be on the same arm of the draw at 
the same time, and assuming such loading to amount to 
3000 1b. per lineal foot of track, the holding down 
effort required at the opposite end would amount to 
one-sixteenth of the total loading, or 45,000 Ib. for 
each track, which, in turn, affects the trusses of the 
draw, as if that weight hung on each end in addition 
to the strains computed for the dead weight of the 
structure itself. The minimum time of operating the 
draw is fifteen seconds for lifting rails and raising end 
screws, and two and a half minutes to open, which is 
varied at will of the operator, more time being consumed 
in starting and slowing up in high winds. Figs. 23 to 
30 illustrate the swinging arrangements. 

The signalling mechanism of the bridge, devised by 
the Union Switch and Signal Company, is governed 
from a cabin erected in the bridge tower, and is an in- 
terlocking system, with electric safeguards which 
prevent the movement of the switches or signals after 
a train has entered the section protected. ‘Ihere 
are nine working levers, with additional space for 
others as required, and they control two signals 
in each direction, the derailing locks and switches, 
and the rail locks for the ends of the draw span. 
On the New London side the distant signal is 
located 1740 ft. from the end of thedraw. The home 
signal in 710 ft. from the end of the draw and 
the derailing switch 660 ft. from the end of the draw. 
On the eastern approach the derailing switch is 760 ft. 
from the end of the draw, and the home signal 50 ft. 
further, the distant signal being 1870 ft. The last 
movement of the signal men before allowing the bridge 
to be opened will be to unlock the rail ends resting on 
the fixed spans, a movement that is accomplished by 
an additional safeguard specially devised for this 
structure, called a ‘“‘detector and rail lock.” The 
ends of the rails carry a downward projecting bolt, 
which can enter its rw only when the rails are down 
in place and the track is continuous. Then the move- 
ment of a lever will move a bar extending underneath 
both tracks, which carries four bolts, one for each rail. 
These are machine fitted, and enter the holes in the 
lug, locking the rail down in position. If the signal- 
man is unable to throw these bolts he knows at once 
the end rails are not in place. 

The steel used is low grade not exceeding 65,000 lb. 
to 68,000 lb. per square inch breaking strength. The 
original intention was to use none but open-hearth 
metal, a requirement modified by the acceptance of 
Bessemer metal kept low in phosphorus, for certain of 
the compressive members, 1n order to gain time. In 
the draw span the Bessemer was confined to the vertical 
and inclined posts at the centre and the centre section 
of the bottom chord. Open-hearth steel was preferred on 
account of the process insuring a uniform product and 
the control of its composition. Such steel is melted in 
large masses, and can be retained molten for any de- 
sired time, affording abundant opportunity to test 
without undue haste, and to modify the melt accord- 
ingly. Bessemer, on the other hand, is an exceedingly 
rapid process, with the resulting temptation to rush 
every operation, which means greater possibilities in 
chemical variation. Still, with all that, modern skill 
has largely guarded against such variations, and 
Bessemer steel is becoming more and more used in 
structural work with great confidence. 

Protection fenders are built around Piers II., III., 
and IV., with glaring wings, and pointedends. Those 
for the rest piers are 180 ft. long, while that for the 
draw pier is 570 ft. long. They consist of a system of 
piling and framework of yellow pine timber, sheeted 
vertically with 4in. and 6 in. plank, the corners being 
=—_ with boiler plate armatures. These fenders 

ave exhibited an unexpected amount of stiffness 
against impact from vessels, when the great depth of 
water is considered and lack of lateral support of the 
upper mud of the bottom, resulting in some 50 ft. to 
70 ft. of unbraced pile. The piles are all spliced to 
lengths of about 120 ft. more or less, the joints being 
simple butt joints, with eight spruce scantlings 4 in. by 
5 in. for splices 16 ft. in length. These scantlings are 
spiked to the piles with eight spikes either side of 
joint. At each bent of piles (seven piles in a bent) are 
two raking or brace piles, securely bolted to the 
framework above water at convenient intersections, 
and to the heads of the outside pile. To these brace 
piles the great stiffness of the construction is primarily 


ue. 
The following is a summary of the cost of the bridge: 


dols, 
Superstructure 275,569.24 
Masonry ae a re 141,813.09 
Foundations and grillages ... 194,533.58 
Fenders and guards... oe 38,283.70 
Loading with pig iron 8,289.98 
6£8,489.59 
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THE INMAN LINER 
PARIS.” 

Tue Inman liner City of Paris has hada new 
engine fitted on board in lieu of that which unfor- 
tunately broke down on the Atlantic a year ago as 
a consequence of the breaking of the shaft, and at the 
end of last week she went on speed trials with results 
which promise much for the future. Into the cir- 
cumstances of the accident it is not necessary to 
enter; nor do we desire to open up the much 
debated question as to the cause of the disaster. It 
is sufficient to recall at this time that at the Board 
of Trade inquiry,* there was the practically unani- 
mous testimony of eminent authorities of the Board 
of Trade and of Lloyd’s surveyors and various 
experts as to the ‘strength, completeness, and effi- 
ciency in all respects of this ship for the services 
for which she was specially designed and con- 
structed.” Indeed the accident only accentuated 
the great safety of the ship, and the judgment 
of the Court contained the statement that having re- 
gard to the trying ordeal through which she passed, 
the presiding authorities were of opinion that ‘‘ she 
had proved herself to be one of the finest and safest 
vessels in the mercantile marine.” ‘‘Even if some of 
the forward compartments ofthe shiphad been filled 
with water in addition to those already filled aft, 
she would still have had a fair amount of freeboard, 
and have been able to float under the circum- 
stances,” the mean draught being only a few inches 
above her ordinary steaming trim. The Inman and 
International Companyand the builders of the vessel, 
Messrs. James and George Thomson, Limited, 
therefore wisely decided not to make material 
alteration in the design of the ship. She had proved 
herself trustworthy, and the feeling of public safety 
resulting from the successful outcome of ‘‘ the trying 
ordeal” will be maintained when it is known that no 
alteration of moment has been made. 

The unprecedented character of the accident has 
suggested one or two changes, which although not 
essential will have the effect of still further 
advancing the popularity of these vessels. These 
changes, too, show that the Inman Company are 
still eager to study the safety and comfort of 
their passengers, considerations which are charac- 
teristic of the design of the vessels, and to which 
reference was frequently made at tht inquiry, 
and they further indicate that the Messrs. Thomson 
and the marine constructors associated with the 
vessel are actuated by a progressive spirit, and 
that they are willing to conciliate public pre- 
To these changes we shall refer at some 
length. The new main engines are of exactly 
the same design as those originally fitted into 
the vessel. Indeed many of the parts, which, 
on being tested, were found to be thoroughly 
good, have again been used. Of the high-pressure 
engine there were found suitable for use the piston, 
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568 | piston-rod, connecting-rod, eccentrics, eccentric- 


rods, valve motion, air pump lever and air pump 
complete, soleplate, and one of the supporting 
columns; and of the intermediate engine the 
piston-rod, connecting-rod, eccentrics and valve 
motion, with onecolumn. The low-pressure engine 
(which first gave way) is entirely new, but as we have 
already indicated, is of the same design, the old 
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patterns having been utilised. The shafting is new 
from end toend. It is of the same diameter as 
formerly, the crank being 20} in. with a hole 3} in. 
diameter through the pins, which are 2lin. The 
crankshaft is made in three interchangeable pieces, 
which are 11 ft. 6 in. long. The thrust shaft is 
16 ft. 9 in. long with a diameter of 19} in. and 
203 in. between the collars. There are three 
tunnel shafts 22 ft. 9 in. long and 19} in. in dia- 
meter. The tube shaft is 44 ft. Gin. long. All 
the shafts are made of Vickers steel. 

The shaft bearing in the after bracket has been 
lengthened by 9 in., making it 7 ft. in length, not- 
withstanding that the Court considered that for- 
merly it was sufficient. A change has been made in 
the method of packing the lignum vite. There is 
a strip of brass between each of the lignum vite 
strips, and the wood is placed with the grain end 
on against the shaft. This is instead of the system 
formerly employed, that adopted in the Admiralty, 
of putting in lignum vite staves. Indeed the 
method of packing now employed is a recurrence to 
former practice, Penn’s original design being 
adopted. As an evidence that it must have been 
extraordinary circumstances which caused the col- 
lapse of the bearing of the starboard engine in the 
City of Paris last year, it is worth noting that, on 
the City of New York being docked the other day 
and her bearings examined, it was found that 
neither the port nor starboard bearing had worn 
to any appreciable extent after eleven voyages. 
Besides, the bearing of the port shaft of the City 
of Paris showed no wear, and these three bearings 
were of the same construction as that which so 
completely failed after only one voyage. 

To enable the exact level of the tube shaft to be 
ascertained the idea of the sounding lead has been 
borrowed. Through the counter of the ship, at a 
point immediately in line with the tube carrying 
the shaft, a hole has been bored and lined with a 
brass tube. Through this tube there is passed an 
iron tube, made up of suitable lengths screwed 
together as they pass through the hole, and these 
are dropped into a cup in the A frame or pro- 
peller bracket. This cup allows direct communi- 
cation with the shaft, and the rod is thus brought 
into contact with the top of the shaft. The length 
of the brass rod, which is rigid, indicates on a 
gauge whether the shaft has dropped even to the 
extent of the sixty-fourth part of aninch. Thus it is 
possible to ascertain if there is any wearing of a shaft 
while the vessel is at sea or in harbour. This 
arrangement, it may be added, is now at work on 
the City of New York, the simple appliance having 
been introduced at the opening of last season. 

There has been fitted to the main engines a device 
which controls the engines and stops them when 
they exceed a fixed number of revolutions. This 
controlling gear is connected with Brown’s steam 
and hydraulic starting engine, and the similarity 
of the arrangement to the gas engine pendulum 
governor, suggests the idea that it was from it 
that Mr. Betts Brown derived his inspiration. To 
the ordinary steam and hydraulic starting gear 
there is attached a small steam cylinder, which has 
always steam in it, being supplied from the same 
pipe as the starting engine. The steam is always 
on the top side of the piston, the idea being that 
whenever steam is on the starting engine the 
smaller cylinder should also be ready for operation. 
A weighted bell-crank which can be adjusted to 
any number of revolutions is kept reciprocating by 
a small lever attached to the air pump lever. 
Should the revolutions of the main engine exceed 
any number previously determined upon—in the 
case of the City of Paris 120 revolutions — the 
inertia of the weight causes the upper arm of the 
bell-crank to engage in a detent on the valve spindle 
of the small steam cylinder. On the ordinary start- 
ing gear there is a differential arrangement attached 
to the hydraulic cylinder. The lever admitting 
steam for moving the links also opens a port in the 
hydraulic cylinder admitting oil or water—which 
ever may be used—to either side of the piston. 
The differential gear, of course, closes the valve as 
fast as the lever opens it, and on any stoppage of the 
lever the links stop in a corresponding position. 
The controlling machine does not move the lever, 
but moves the fulcrum on which the lever works a 
sufficient distance to bring the valve into a posi- 
tion corresponding to the mid position of the 
link. The latter, being also in this position, the 
differential gear closes the port in the hydraulic 
cylinder and also the steam port, leaving the link 
amidship. In the Irish Sea on Saturday last this 
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controlling gear was put in operation, being ar- 
ranged to stop the engines at 80 revolutions, and 
on the speed being intentionally accelerated the 
gear did its work quickly and effectively. It is 
interesting to note in this connection that the 
Messrs. Thomson fitted an arrangement with a 
similar purpose to the Gallia many years ago, in 
conjunction with Brown’s gear; but instead of 
being regulated to a certain number of revolutions 
it was actuated from Dunlop’s governor, the action 
of. which decided at what speed the engine was 
to be brought to a standstill. 

Before departing from the subject of the engines 
to the arrangement of the boilers, it may be well 
to indicate briefly the general features of the 
design. We dealt at length with the machinery of 
the City of New York in a previous volume (vol. 
xlvi., pages 84, 123, 179), and it is the same in both 
vessels. There are three cylinders in each of the 
twin engines, the diameters being 45 in., 71 in., 
and 113 in. respectively, and the stroke 5 ft. All 
the valves are piston valves, there being one on 
the high pressure, two on the intermediate, and four 
on the low pressure, the latter arrangement being 
unique and necessary owing to the large port area 
in the cylinder. 

The new starboard engine was built into the 
vessel in a very short time. The last soleplate 
was delivered by Messrs. Jessops on the 19th of 
December, a fortnight’s holiday intervened and the 
machining was finished on the 21st of January, 
and the engines erected in the shop by the 
28th of March. They were then taken down and 
the first section of the soleplate was put on board 
on the 30th of March, and the engines turned 
under steam in the dock on the 24th of April, 
within 25 days. A week later the vessel ran her 
trials on the measured mile on the Clyde. (Another 
evidence of the resources of Messrs. Thomson’s 
establishment is afforded by the fact that within 
the financial year from the 31st of March, 1890, to 
the same date this year, the output of machinery 
was 59,700 indicated horse-power, and these engines 
were all completed in the steamers. ) 

An important alteration has been made in con- 
nection with the generation of steam. Formerly 
the nine boilers were worked under the closed 
stokehold system of forced draught, but during the 
time the vessel was laid aside it was superseded by 
Howden’s system. Extensive structural alterations 
were necessary, as this latter arrangement does not 
require a closed stokehold and necessitates a diffe- 
rent type of furnace door and additional appliances 
on the front of each boiler. It may be stated at the 
outset that there are nine double-ended boilers 
arranged in triplets in separate water-tight com- 
partments. The diameter of each boiler is 154 ft. 
and the length 19 ft., there being in all fifty-four 
furnaces of a mean diameter of 3 ft. 10in. The 
tubes are 7 ft. 6 in. long, 23 in. in diameter, and as 
in each boiler there are 1056 tubes, the heating 
surface totals 50,040 square feet. Mr. Howden 
has shortened the firebars by 9 in., and has thereby 
reduced the grate area from 1293 to 1026 square 
feet. At the sides, too, Mr. Howden has put plates 
fitting closely into the corrugations of the flue. 

In describing the system of forced draught, which 
we illustrate on page 551, it will perhaps be better 
to begin with the fans, following the course of 
current of airto the furnace. As in the original 
arrangement, the fans are placed on the main deck 
with square trunks, which are continued above the 
promenade deck, there being there constructed a 
large squire chamber having a covering on hinges 
to admit of the entrance of a draught when the 
vessel is steaming. There are four of these cham- 
bers on each side of the ship; at the foot of each 
there are a couple of fans, and one fan in the case 
of the forward and after chambers, making twelve 
in all, so that from each side a current of air is sent 
down, and passes along the front of each series of 
three boilers placed athwartship. The fans are 
by BF. Sturtevant, of Boston. They are 
each 6 ft. in diameter, and each are driven up 
to a maximum speed of 430 revolutions by a 
double engine by the same maker. The cylinders 
are 7 in. in diameter and have a stroke of 5 in. 
The distribution of steam to both cylinders is 
effected by a single piston valve placed at the side. 
The cranks are placed diametrically opposite, which 
enables the valve to send the steam in at the 
bottom of the one cylinder and at the top of the 
other alternately. The entire engine is inclosed, 
to prevent the bearings being affected by dust, but 
all parts are accessible when the door is opened. 








The regulation of the engine is by a shaft governor 
forming part of one of the pulleys, and: acting 
through the eccentric to change the throw of the 
valve and vary the cut-off from 0 to § stroke. 
The engines, of course, are coupled direct to the fan- 
shafts. Each fan discharges downwards through 
a square trunk between the main and _ lower 
deck, from the bottom of which a rectangular air 
pipe is led downwards and thence along the front 
of the uptake of the boilers immediately above the 
top of the boiler tubes. There is a fan at each 
side of the ship as we have already indicated, and 
they blow the one into the port and the other into 
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the starboard end of the rectangular pipe (Figs. 


land 2). As is well known, this system of force 
draught has a series of air heating iron tubes 

laced vertically at the base of the uptake; the 

ottom tubeplate of the air heater containing these 
tubes being only 1 in. or 2 in. above the upper row 
of the boiler tubes (Figs. 3and 4). The tubes in 
the heaters in the City of Paris are 3 in. in diameter, 
and are each 34 in. long. This air heater extends 
nearly across the whole width of the front of the 
boiler above the tubes (Fig. 3). The rectangular air 
pipe passes along immediately in front of these air 

eaters and is continuous across the three boilers 
(Figs. land 2). There is a rectangular opening at the 
vertical centre line of each of the boilers to allow 
the forced draught to pass from the main pipe into 
the air heater (Fig. 1). After passing through 
amongst the tubes the heated air flows down at 
each side of the outer smokeboxes to an air reser- 





voir which encircles the upper half of the furnace 
front occupying the whole space upwards to the bot- 
tom of the smokeboxes(Figs. 3 and 4). This air reser- 
voir is quite separated from the smokeboxes by an 


air-tight sheet iron casing. From this reservoir the 
air passes to the furnaces, part going into the ashpit 


and part into the flue above the fire, the supply to 
each place being regulated by separate valves. 
There are two valves admitting the air to each ash- 
pit, placed on each side of the furnace at the 
bottom of the reservoir. The valve for admit- 
ting the air above the fires slides on a flat 
plate separating the air reservoir above from the 
space between the outer and inner furnace doors 
(Fig. 4) These swing together on one hinge, 
and when the door is shut the air passes between 
the outer and inner doors, maintaining a pressure 
in the space as well as around the interior of the 
furnace front. From this pressure space between 
the doors the air is admitted to the furnace through 
a number of air-distributing boxes, perforated on 
the side against the fire with small holes, # in. in dia- 
meter of a given aggregate area, according to the re- 
quired rate of combustion. The air passes on to the 
surface of the fuel under combustion. Thesystem, 
it will be seen, preserves the cast-iron furnace 
fronts from injury by the heat of the fires. Each 
ashpit has a closed door, and the air pres- 
sure is maintained underneath the bars according 
to the revolutions of the fans, or the greater or less 
opening of the valves admitting air. These valves 
are throttle valves each worked on a central axis in 
the usual way, but the disc being square. The 
spaces between the furnace bars are 2 in. wide, and 
the air when passing through meets the air from 
the upper valve. 

The temperature of the air in the reservoir is 
generally about 210 deg., and the pressure of course 
varies according to the speed at which the fans are 
run. On thetrial onthe measured mile in the Firth 
of Clyde on Friday 1st inst. the fans only worked 
up to 370 revolutions, although early in the follow- 
ing morning they attained a speed of 430. The 
pressure at the former speed was 14 in. in the reser- 
voir and # in. above the fire and in theashpit. The 
following Table gives the results of the runs on the 
mile : 
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| Speed |Steam!. = 
a Time.’ per | — | 
| Hour. | sure. Kewwet Port. Ro Port. 

First run (with'm. 8. Ib. | | | 

tide) ..(2 48}, 21.865) 145' 87 | 86 | 27 | 26to20 
Second run} | | H 

(againsttide)2 55 20.571) 143, 86 | 86 27 26 
Third run} | | 

(with tide)...2 483 21.365) 142 85 86} | 27 26 
Fourth rua | 

(against tide)2 55 20.571; 145 85 86 27 26 
Fifth run (with| 

tide.. .2 4&} 21.365 | 146 87 &6 27 26 

















Average revolutions of fans=370 per minute. 

Average pressure of forced draught = in. 

Average steam pressure = 143 lb. per square inch, 

Mean speed, five runs= 21.047 knots. 

Mean speed, four runs = 20.968 knots. 

Indicated horse-power as per diagrams appended, 
18,003.28. 

Draught forward 21 ft. 9 in., aft 22 {t. 4 in. 

Propellers 19 ft. 6 in. in diameter, 28ft. mean 
pitch. 

Weather, wind variable from S.F. to W.N. W. with 
heavy rain. 


Date, Friday, May 1, 12.30 to 1.50 p.m. 
It is noteworthy that the runs with the tide were 
each made at the same speed and those against the 
tide were also done in the same time, indicating a 


d| remarkable uniformity of performance. The results 


are rather under those got in the original trial, 
when the speed was nearer 21} knots ; but then 
the mean draught of the ship was 94 in. less and the 
displacement 500 tons less ; probably also the stoker’s 
inexperience of the Howden system and the occa- 
sional deficient stoking had much to do in reducing 
the efticiency. Besides, the ship’s hull required 
cleaning. Doubtless when the vessel is un her 
station the results will be much better. The engines 
undoubtedly can take more steam, and have pre- 
viously run up to 90 revolutions. If they manage 
to maintain this rate, and Mr. Howden is confident 
that he will be able to give abundance of steam, 
the speed of the vessel should be materially in- 
creased. In any case the opportunity will be 
afforded of testing the relative efficiency of the two 
systems of forced draught, as the engines are now 
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the same in all respects as when the boilers were 
worked under the closed stokehold system. 

After her trials on the mile the steamer proceeded 
down Channel, going as far south as the South 
Bishop Rock light, off the Pembroke coast, where 
the vessel turned at 3.30 a.m. on Saturday morn- 
ing. The speed was maintained steadily at 19? knots 
with the engines working 82 revolutions in the case 
of the starboard, and 824 revolutions in the case of 
the port. It is a coincidence worthy of notice that 
in the former running of this vessel and her consort 
the City of New York, the port engine has always 
attained a faster speed than the starboard. This 
is also true, we understand, of the Teutonic and 
Majestic and other high-speed twin-screw steamers. 
The City of Paris arrived off the landing stage in 
the Mersey on Saturday afternoon. On Monday 
she went into the dry dock at Birkenhead to have 
her hull cleaned and painted. Internally the vessel 
has been renovated and re-decorated, and bears all 
the appearance of a new steamer. On the 13th inst. 
she sails from Liverpool on her first trip, and will 
doubtless be as popular with the oceanic travelling 
public as heretofore, and as her consort the City 
of New York, which continues to do so well. 





THE ROYAL SOCIETY 
CONVERSAZIONE. 

On Wednesday evening the annual conversazione 
of the Royal Society was held in the rooms in Bur- 
lington House. The President, Sir William Thom- 
son, received a very numerous gathering of guests, 
who afterwards inspected the various scientific ap- 
paratus which had been collected for the evening. 
Although there were many objects of interest ex- 
hibited, yet there was nothing of such merit as’ to 
stamp it as representative of the year’s progress. 
Many of the exhibits have been already described 
in our columns, and therefore will not require 
more than a passing notice. 

The electricians contributed the lion’s share to the 
evening’s entertainment. Professor Oliver Lodge 
showed a rotating mirror driven at a high speed, 
and designed for analysing the electric spark, and 
for observing the speed of electric pulses along con- 
ductors of various kinds. He had also a pair of 
resonant Leyden jar circuits. One circuit was fed 
from a Wimshurst machine, and when sparking 
took place a similar effect was produced in the 
other circuit which was several feet away, and 
quite isolated from the first circuit. The self- 
induction or capacity of the second circuit could be 
varied by a slide moving along a part of it where 
the wires were parallel, and it was shown that a 
very small change threw the two circuits out of 
balance, so that the oscillations of the second no 
longer synchronised with those of the first, and 
therefore did not grow to sufficient amplitude to 
overflow in the form of a spark. The fine set of 
tubes for exhibiting phosphorescence in high vacua 
that were employed by Mr. W. Crookes in connec- 
tion with his inaugural* address to the Institution 
of Electrical Engineers was on view, and attracted 
a great deal of attention. The different effects were 
repeated for the instruction of the visitors. The 
action of light in modifying the electrical resistance 
of selenium was demonstrated by Mr. Shelford 
Bidwell, who was able to light up an electric lamp, 
ring a bell, and bring about other effects by merely 
shading the beam from a lamp. This beam was 
directed on to a selenium cell, made of two fine 
copper wires wound very close together on a slip 
of mica, one side of which was coated with a thin 
film of selenium.t A current flowed through the 
coils of a relay, and was greater when the light fell 
on the cell than when it was shaded. The altera- 
tion in the resistance of the selenium brought about 
the action of the relay, and the main current was 
turned on or shut off as the case might be. 

Mr. James Wimshurst showed his new alter- 
nating influence machine which we described re- 
cently.{ An apparatus employed by Professor 
Roberts-Austen in a research undertaken for the 
Institution of Mechanical Engineers, and relating to 
the rate of heating and cooling masses of metal, 
was shown by the inventor. It consists of a pair 
of platinum and platinum-rhodium wires, forming 
a thermo-electric couple. One junction of the 
wires is inserted in the mass of metal, and 
the other in a vessel of liquid of known tempera- 
ture. The electric current passes through a mirror 

* See EncINEERING, page 107 ante. 
+ Nature, vol. xxiii., page 58, 
} See page 462 ante, 








galvanometer, which projects the image of a flame' 


through a fine slot on to a travelling band of 
photographic paper. There is thus produced on 
the paper a line, more or less irregular, and by 
measuring the distance between the line and a 
datum line formed by a fixed light, it is possible to 
measure the rate at which the metal under obser- 
vation absorbs or parts with heat. The instru- 
ment is designed for a range of temperature 
between 600 deg. Cent. and 1200 deg. Cent. 

In the domain of practical electric lighting there 
were a fewexhibits. Messrs. J. E. H. Gordon and Co. 
showed the Tomlinson regulator for electric light 
mains. This is an apparatus designed to put trans- 
formers in and out of circuit according to the de- 
mands for current made on the mains. It has 
been the reproach of the alternate current system 
that the dead load is heavy, owing to the whole 
of the transformers being in circuit all the twenty- 
four hours. To avoid this it has been proposed to 
group the tranformers of a district in sub-stations, 
and to work thence to the houses on the low-pres- 
sure system. The Tomlinson apparatus is designed 
to effect the putting in and out of transformers so 
situated, without the presence of an attendant, the 
change being effected by a current sent from the 
central station. The transformers are divided 
into five groups, one of which is permanently 
connected to the mains, while the remainder are 
each connected through switches. The groups are 
of different sizes, the first representing one unit, 
the second also one unit, the third two, the fourth 
four, and the fifth eight, so that each successive 
switch doubles the number of transformers in 
circuit. The switches are thrown over by a sliding 
carriage worked by weights, a heavy weight to take 
the transformers out of circuit, and a light weight, 
wound up by the descent of the heavy one, 
to put them into circuit. The large weight 
requires to be wound up once a week. The 
method of actuating the apparatus is as fol- 
lows: A double relay is provid«d, placed in the 
secondary circuit of the fixed transformers. As 
soon as the current exceeds full load a contact is 
made, and a small current is sent through a magnet 
on the apparatus along a wire to the central sta- 
tion, where it passes through a choking coil and a 
bell. On the bell ringing, the attendant knows 
that more transformers must be putin, and he puts 
down a switch, which short-circuits the choking 
coil and bell, and allows a sufticient current to 
pass to actuate a magnet which controls the 
mechanism in the apparatus and put a sufii- 
cient number of switches in. If the attendant 
should inadvertently hold down his contact key 
too long the mistake will be corrected by the appa- 
ratus, as the circuit will break at the relay, and 
the machinery will cease to act. The magnet for 


taking out transformers is actuated in a precisely | 


similar manner by the other part of the relay which 
acts when the current in the fixed transformers 
falls to less than half load. There is no sparking 
on breaking the circuits, owing to the primary and 
secondary circuits being broken together and the 
extra currents opposing each other. If any accident 
should occur the whole of the transformers are put 
into circuit and left there. 

Several recording instruments, electric and 
others, were shown by Messrs. Richard Fréres, 
Their electric meter acts on the plan of measuring 
the current every 15 seconds and registering the 
reading. There is a clock which makes a series 
of electric contacts four times in a minute. The 
first contact winds up the clock. The next with- 
draws a clutch between the counter and the gal- 
vanometer, and directs the main current through 
the latter. The moving coil of the galvanometer 
thus takes up its position, and the clutch engages 
with its axis. The main current is next cut off, and 
the galvanometer goes back to zero, turning the 
counter at the same time, and adding the indication 
to all that have preceded it. In this way a total is 

roduced which can be read off as kilowatt hours. 
The recording ammeter and voltmeter shown were 
each provided with a rotating drum for receiving 
their indications, as was also the recording pressure 
gauge. A statoscope was exhibited for recording 
atmospheric pressure, so sensitive that it showed if 
it were lifted from the floor to the table and vice 
versa. It consisted of a powerful aneroid box 
connected by a fourfold system of levers to an 
indicator moving over a card on a drum. On 
the same stand was a tachometer working on 
the principle of the hunting screw. Driven from 
the spindle werea pair of friction discs set face toface 





and embracing between them a smal] friction pulley 
on the end of a tiny spindle. At the lower end of 
this spindle was a screw gearing with a wormwheel, 
also driven for the main spindle of the instrument. 
When in action the friction discs, running in oppo- 
site directions, tended to make the screw move 
along the wormwheel as a half-nut. But as this 
worm was also in rotation it tended to draw the 
spindle endwise in the opposite direction to which 
it was screwing itself along. The endwise motion 
of the spindle altered the relation of its driving 
pulley to the discs until it took up a position that 
equalised the two motions to which it was sub- 
ject. By means of a pooe and a dial the 
speed corresponding to their position was read off. 
Mr. Killingworth Hedges exhibited a series of ex- 
hausted bulbs which had been used in determining 
the sparking distance of high tension currents, 

An instrument called a ‘‘ focometer”” was shown 
by Professor Sylvanus P. Thompson. It is de- 
signed to effect the determination of the two 
principal ‘‘ focal planes,” and of the two ‘‘ principal 

lanes of Gauss,” for any compound system of 
enses, such as a microscopic objective and the 
lens of a photographic camera. By these mea- 
surements there can be determined the true 
focal length and the position and distance apart 
of the two vertical optical centres of the lens 
system. The lens is mounted on a stand and a 
parallel beam of light is sent through it (say) from 
left to right. A small screenis moved up until the 
ray is focussed upon it, and the screen holder is 
clamped there, the screen itself being temporarily 
turned aside. Next a beam is sent through the 
lens from right to left, and the focus similarly found 
onthat side. The first screen is then replaced, and 
both screens are drawn back from the lens at equal 
speeds, until the image of each screen is focussed on 
the other. The displacement given to the screens, 
which is effected by a right and left-handed screw, 
is equal to the true focal length. 

An instrument capable of measuring lengths of 


Tei in. was exhibited by Professor Unwin, but 


its details could not be well seen, as they were 
hidden by the card announcing the object of the 
apparatus. As far as could be gathered the chief 
feature was that the pressure of the micrometer 
screw against the end of the bar was caused by the 
pressure of a weight, which was adjusted by the aid 
of a spirit level. The direct colour of photographs 
of Mons. G. Lippmann, which we recently de- 
scribed, were shown in the form of two representa- 
tions of the spectrum. It will be remembered that 
the colours are produced by the formation of layers 
in the sensitive film, after the manner of Newton’s 
rings. They are true colour photographs. Mr. 
A. P. Trotter showed his curve range which has 
been somewhat modified since we described it.* 

A great deal of interest was excited by sixty 
tools and utensils of the Roman period found to- 
gether in a pit in the Roman-British city of Sil- 
chester, Hants. These included an anvil, a pair of 
blacksmith’s tongs, hammer, axes, gouges, chisels, 
adzes, and large carpenter’s plane, two shoemaking 
anvils, two plough coulters, a standing lamp, a 
gridiron, a bronze scale beam, and others. Many of 
these articles were most remarkably like similar 
tools of the present day, the plane, which was evi- 
dently a ‘‘trying plane,” and entirely of metal, 
being very suggestive of a Yankee origin. It is 
said to be the only Roman plane found in Britain. 
It would be interesting to know if this particular 
make of plane has ever been found elsewhere. It 
would seem, looking at it, as if the metal planes 
introduced the last few years, are merely a reversicn 
to an old type, a kind of atavism. 

It does not lie within our province to notice the 
few exhibits dealing with geological, botanic, 
meteorological, and biological science. But even 
if we were to give to these more than all the credit 
they deserve we could not pronounce that the 
collection offered for the inspection of the visitors 
was worthy of the great reputation of the society. 
Fortunately the members attend more to renew old 
friendships than to acquire fresh knowledge, and 
thus the exhibits are not the leading features of 
the evening. 





THE FRANKFORT 
ELECTRO-TECHNICAL EXHIBITION. 
Even the most casual observer can scarcely fail 

to notice the wide difference between a sectional or 
special exhibition in which the management trusts 


* See ENGINEERIN G, vol. xlviii., page 667. 
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| Herr Oskar v. Miller, had planned out the scheme 


which real endeavours are made to secure just what | of the Exhibition under the following twelve heads, 


shall be representative of the progress of the time ; 


the former is often a chaotic mass of what are vir- 
tually shops or stalls, while in the latter case the 
real progress of the time is reflected. As regards |and special fittings or appliances. 
the Electro-Technical Exhibition to be opened to 


the public at Frankfort-on-the-Main, on the 16th 


instant, we may confidently say it will not be the | apparatus. 


mere collection of vendors’ and contractors’ ex- 


hibits, which have formed the staple of so many 
recent sectional exhibitions ; and what we hear leads | domestic purposes. 


us to confidently hope that it will be such a com- 
prehensive, well-arranged, and systematic represen- 
tation of the present condition of electrical industry, 
as will make it quite an important event in the 
industrial year. 

Some few years ago the Frankfort town autho- 
rities moved actively in the matter of supplying 


‘and had taken steps to secure such exhibits as 
|should make each section thoroughly representative 
‘of recent progress. 1. Motors for electric purposes, 
2. Electric 
generators. 3. Conductors and fittings used with 
jthem. 4. Electric fume collectors and analogous 

5. Power transmission. 6. Lighting. 
| 7. Telegraphy and telephony. 8. Signal arrange- 
‘ments for railway, mining, naval, horological, and 
Guards against lightning, fire, 
theft, and other dangers. 9. Electro-metallurgy 
and electro-chemical decompositions. 10. Scien- 
|tific application, measuring instruments, aids to 
| electro-technical instruction. 11. Application to 
|medicine and surgery. 12. Electro-technical liter- 
jature. It soon, however, became apparent that 


‘the absolute separation in the classes could not 


electricity for illuminating and motive purposes; in all cases be carried out, and that some important 
and in setting up preliminary and experimental exhibits would hardly fall within the above general 
plant for this purpose, it soon became apparent | headings, but we understand that the classification 
that many circumstances would make Frankfort a | will be substantially as above, and it was arranged 
suitable ground for a thoroughly representative | as far as practicable to devote a building to each 


electro-technical exhibition. In November, 1889, 
Herr Leopold Sonnemann brought a definite pro- 
posal before the Frankfort Electro-Technical Asso- 
ciation, and at first it was arranged to hold an 
exhibition in 1890 with a total guarantee fund of 
22,5001., but it soon became apparent that neither 
would the time be sufficient for the organisation 
of such an exhibition as should do justice to 
recent electrical progress, nor would the proposed 
financial arrangements be adequate; while the 
original idea of holding the Exhibition in any 
single building became obviously impracticable. 
These circumstances and the promise of cordial 


section. The fact of the State railways giving 
ispecial facilities to exhibitors, and of a siding run- 
| ning into the Exhibition grounds between the boiler- 
house and the great Machinery Hall, has very 
‘materially assisted the work of the organisers, and 
during the past year arrangements have been made 
to secure representative foreign exhibits, members 
‘of the council having visited London, Paris, 
| Brussels, Vienna, and other cities to arrange 
matters. The present working fund includes con- 
tributions from the Imperial exchequer, the 
| Ministry of Trade, the German postal authorities, 
|the Eastern Telegraph Company in London, the 


co-operation by the Berlin Electro-Technical Asso-| Municipality of Frankfort, and the Frankfort 
ciation led to a postponement of the Exhibition till |Chamber of Commerce. 

the present year, and further impetus was given| The official plan, the essential features of which 
to the scheme by the free grant of a large plot of | we reproduce above, shows the arrangements as far 
ground belonging to the State Railway Commission, | as now made, but doubtless additions will be made 


and another belonging to the municipality and de- 
stined ultimately to be the site of a town gymnasium, 
and it soon became apparent that the magnitude and 
importance of the undertaking would far exceed 
the earlier hopes of the projectors. As far back 
as in March of last year the technical director, 





before the Exhibition closes in October. 

As a central feature we have the boiler-house 
land the great Machine Hall with a line of railway 
| between them. The boiler-house is to contain 
|twenty boilers, with a total of 3000 horse-power, 


‘and this boiler system wil] include such fittings as 
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have special interest in relation to the Exhibition. 
Electrically driven centrifugal pumps will bring 
condensing water from the river. Some fifty 
representative steam engines are to be arranged 
in the great Machine Hall, where also will be the 
large dynamos, in most cases coupled with the 
motors. Also here will be the larger gas and 
petroleum motors, while for the smaller motors a 
special building is provided at one end of the boiler- 
house. In the building to the right of the great 
Machine Hall, or alittle behind it, are to be arranged 
exhibits illustrative of the various systems of dis- 
tribution and transformation, a notable feature of 
the Exhibition being the transmission of about 
300 horse-power which is to be generated at the 
Portland Cement Works at Lauffen, on the Neckar, 
by means of turbines, and after transformation to 
a potential of 25,000 volts is to be transmitted to 
Frankfort—a distance of over 100 miles—where 
it will be transformed to lower potential and used for 
lighting and for driving alternate current motors. 
Of these latter there will probably be a considerable 
number in the Exhibition. Transformers with oil 
insulators are to be used. 

A very interesting feature will be a series of 
exhibits illustrating the applications of electricity 
to mining, including an underground electric rail- 
way leading to a mine, boring machines, metal 
separators, foul gas and water detectors, also other 
appliances of importance to miners. 

Electricity in the workshop will be illustrated in 
two buildings marked ‘‘ workshops” on the plan, 
and situated on each side of the larger building 
devoted to conductors and distribution. In these 
workshops will be carried on various crafts involving 
the use of electric tools; engineers’ and clock- 
makers’ lathes, weaving and embroidering machines, 
emery grinders, kneading and mixing machines 
are to be shown in use. The application of elec- 
tricity to such industries as needlemaking, diamond 
grinding, glass working, and printing, is also to be 
shown here. 

The department of electro - metallurgy and 
electro-chemical decomposition will be plotted out 
with special reference to large industrial operations, 
as the recovery of metals from their ores or from 
residual products, and the manufacture of alu- 
minium or its alloys. In this department will also 
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be illustrated methods of producing ozone, the pre- 
paration of chlorine for electro-chemical bleaching, 
and electrolysis as applied to manufacturing 
chemistry. 

In the electric lighting department, a section in 
which it is obviously impracticable to place all ex- 
hibits together in one building, the Exhibition will 
—it may confidently be hoped — be brought 
thoroughly up to date, both large or small installa- 
tions being shown. Fittings and conductors will, 
however, be shown in a special building. 

The theatrical applications of electricity 
having become numerous and important a 
specially fitted theatre has been provided, where 
not only will electric lighting as applied to thea- 
trical use be illustrated, but where ballet, panto- 
mime, and the drama will be performed, with 
numerous electrical aids to effect and convenience. 
In the same building there will be occasional 
scientific demonstrations and the projection of 
lantern pictures on a large scale. Amongst the 
striking effects will be an illuminated waterfall in 
which a hundred horse-power will be devoted to 
produce a flow of water 10 metres high, and this 
will be illuminated by 40 arc lamps concealed in 
the rocks over which the water is to run. Two 
towers in the Exhibition grounds, one tower at the 
nautical station on the Main, and the captive 
balloon, which is to be stationed just outside the 
Exhibition, will be provided with search-lights. 
The nautical appliances station on the Main will 
also include marine fittings, signal arrangements, 
and an electric boat to take one hundred persons. 

The telegraphic section is to comprise a large 
exhibit of historical and current forms of apparatus 
lent by the Postal Department, and in the Tele- 
phone Hall connection is to be occasionally made 
with many musical establishments, including the 
Munich Opera House. 

Applications of electricity to railway work have 
a building to themselves, at the left of the principal 
entrance, and in the scientific department perhaps 
the centre of attraction will be the apparatus with 
which Hertz has made his experiments on electrical 
oscillations, and it is understood that demonstra- 
tions of his results will be given. A reference 
library of electrical books and publications will give 
the exhibition special educational value, and the 
series of congresses to be held towards the autumn 
will include a general international congress of 
electricians, one of mechanical engineers, and one 
of municipal authorities, while about the same time 
the testing commission, under the presidency of 
Professor Helmoltz, will commence operations. 





THE IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Insti- 
tute was held this week at the Institution of Civil 
Engineers by permission of the Council of the latter 
society. The first sitting was on Wednesday last, 
the members meeting at ten o’clock, and the meet- 
ing being adjourned at two. Yesterday the second 
sitting was held at the same hour, and the meeting 
was brought toa conclusion at half past one, the re- 
maining papers being rattled off in a most expedi- 
tious manner, suggestive of other engagements on 
the part of the ruling powers. There was, however, 
every excuse for this curtailment of the meeting, as 
the audience, during the latter part of the sitting, 
consisted of but seven individuals, exclusive of the 
chairman, secretary, and reporters. That, of course, 
refers to the meeting proper in the theatre, for 
there was the usual animated meeting in the 
lobby and on the stairs. There was an excellent 
list of papers, of which the following is a copy : 

‘*On Tests for Steel used in the Manufacture of 
Artillery.” By Mr. Wm. Anderson, D.C.L., Direc- 
tor-General of Ordnance Factories, Royal Arsenal, 
Woolwich. 

‘On Certain Pyrometric Measurements and the 
Method of Recording them.” By Professor Roberts- 
Austen, C.B., F.R.S., Royal Mint, London. 

“On the Micro-Structure of Steel.” By M. 
Osmond, Paris. : 

“On the Changes in Iron produced by Thermal 
Treatment.” (Supplementary Paper.) By Dr. E. 
J. Ball, Royal School of Mines, London. 

‘**On Economical Puddling and Puddling Cin- 
der.” By Mr. Thomas Turner, Mason Science 
College, Birmingham. 

**On a Graphic Method of Calculating the Com- 
pestis of Furnace Charges.”” By Mr. H. C. Jen- 

ins, F.0.8., Whitworth Scholar, London. 





‘*On the Manufacture of War Material in the 
United States.” By Mr. W. H. Jaques, Bethlehem 
Iron Company, Bethlehem, Pa., U.S.A. 

‘*On the Ironmaking Resources of the Southern 
States.”” By Professor John R. Procter, Frank- 
fort, Kentucky, U.S.A. 

‘*On the Coke Industry of the United States.” 
By Mr. J. D. Weeks, Pittsburg, Pa., U.S.A. 

“On the Calorific Efficiency of the Puddling 
Furnace.” By Major L. Cubillo, Trubia, Spain. 

The last three papers were not read. 

On the proceedings being opened on Wednesday 
morning the President, Sir James Kitson, occupied 
the chair. The minutes of the previous meeting 
having been read, and the financial statement having 
been made by the hon. treasurer, the secretary, Mr. 
J. S. Jeans, proceeded to read the 


Report oF THE CouNCcIL. 


It was first pointed out that the past year was 
notable in respect of the large increase of member- 
ship. The total number of new members elected 
in 1890 was 174, a higher number than in any pre- 
vious year and within 11 of the total number of 
original members elected during 1869, the year of 
the foundation of the Institute. Since then the 
total number of members elected has been 2487, 
including the 185 original members. The total 
number of members nowon the roll is 1573. Twenty- 
eight members were removed from the list last year, 
and 50 members were brought forward for election 
at the present meeting. Several of the older mem- 
bers of the Council have retired during the last 
year, whilst Professor Roberts-Austen, Mr. R. A. 
Hadfield, Sir William Thomas Lewis, have 
been added as English members of the Council. 
Mr. Andrew Carnegie, of Pittsburg, and Mr. 
Alexander Thielen, of Ruhrort, have been 
elected on the Council as representatives of the 
United States and Germany respectively. The 
report next makes reference to the visit of last 
year to the United States, which is described as 
being ‘‘alike instructive, agreeable, and success- 
ful”; and, it is said, ‘‘ will be long remembered 
for the cordiality of the reception accorded to the 
Institute, and for the profuse hospitality shown on 
all hands.” The regular volume of the journal of 
the Institute containing the reports of the American 
meeting is by far the largest yet produced, and the 
Council report expresses the conviction that ‘‘ the 
quality of the contributions will be found equal to 
that of any of the former proceedings.” In spite 
of this additional size of the regular proceedings 
there is to be a supplement, as the following passage 
from the report of the Council will show. 


The numerous visits and excursions made by the 
members during their stay in the United States appeared 
to the Council to call for a special description and record. 
It was manifestly impossible that such a record could 
have been adequately attempted in our regular ‘‘ Proceed- 
ings,” having regard to the dimensions that they had 
already attained. It was consequently decided to issue a 
special American number of the ‘‘ Proceedings,” which 
should take the form of a memorial volume, and should 
embrace not only descriptions of the numerous mines, 
works, and other places of interest visited throughout 
the stay of the party in the United States, but also 
Fee descriptive and critical papers by experts. The 

ouncil are pleased to be able to add that Sir James 
Kitson and Sir Lowthian Bell have undertaken to make 
contributions to this volume, which is now well in hand, 
and which will no doubt be found an interesting souvenir 
of a very memorable occasion. 

A list follows of those American gentlemen to 
whom testimonials—in the shape of candlesticks, 
inkstands, bowls, &c.—have been presented as a 
recognition of their labours in connection with the 
United States visit next follows. The fact is 
announced that an index of the proceedings since 
1882 up to the end of 1889 has been prepared and 
may be purchased by members for the sum of half- 
a-crown. An index of the proceedings from the 
commencement in 1869 up to 1882 was issued pre- 
viously, and the work is therefore complete up to 
the end of 1889. 

The President, in moving the adoption of the re- 
port, said, that the visit of last year to America 
had shown members that, whether protected or 
free, the United States was bound to be a great 
iron-producing country. He thought, for his own 
part, that the industry would be better if not pro- 
tected, but that was not a question the meeting could 
discuss. One feature which stood out prominently 
amongst all the others which had been noticed was 
the high duty of Americar blast furnaces, but if we 
could not get so much out of our furnaces in this 
country English makers found there was some com- 





pensation in the quality of pig made here. It 
should never be forgotten in estimating the pro- 
babilities of American rivalry that coal in the 
United States was more accessible than in England, 
and it was equally as good. Under these circum- 
stances it would be wise, he thought, for those in 
this country who had the control of our coal sup- 
plies—both workmen and owners—to consider 
whether they could not abate some of their claims. 
Sir James next referred to the members who had 
been lost to the Institute through death. Lord 
Granville was an old member and a frequent atten- 
dant at the meetings. Mr. Mushet was one of the 
early recipients of the Bessemer medal, and his 
labours in connection with the introduction of 
the Bessemer process would be long borne in mind. 
Mr. Benjamin Walker was one who was an active 
member up to the time of his death and had recently 
been elected a member of Council. He was a 
genial friend to many present, and his loss would 
be widely felt. As a maker of heavy machi- 
nery used in the manufacture of iron and steel, he 
had exerted no inconsiderable influence upon 
the progress of the industry during many years 

ast. The President next called attention to a 

ust of Sidney Thomas which was on a pedestal in 
front of the table, and which had been presented 
to the Institute by the modeller, Mr. Pink, who 
was a relative of Mr. Thomas. The arrangements 
for the autumn meeting were not, the President 
said, then complete, but it was fully expected that 
the gathering would be in the Midlands, in the 
original home of the iron trade. The last time the 
Institute had met in Birmingham was in 1870, and 
it was anticipated that an invitation would again 
come from that city for the present year. Sir 
James said he was about to vacate the chair in 
favour of the president-elect, Sir Frederick Abel. 
There was an unwritten law that scientific and 
practical men should succeed each other alternately 
as presidents of the Iron and Steel Institute. For 
two years he had represented the latter class, and 
in retiring he gave place to one who had the highest 
claim to be placed amongst the former. He hoped 
that when another two years were past a practical 
worker in iron and steel would again be found to 
fill the position, and that both he and Sir Frederick 
Abel would have as pleasant and prosperous a term 
of office as he, Sir James, had himself enjoyed. 

After Lord Armstrong had proposed, and Mr. 
W. H. White, the Director of Naval Construction, 
had seconded, a vote of thanks to the President 
and Council—which Sir James Kitson suitably 
acknowledged—Sir Frederick Abel, the new Presi- 
dent, took the chair and read his 


PRESIDENTIAL ADDRESS. 


The address was of perhaps more than usual 
length, but was, it is hardly necessary tu say, full 
of interest. Sir Frederick went back to the date 
of his first labours in connection with the iron 
and steel industry, when, as he said, those in 
this country who could appraise at their proper 
value the services which the analytical and scien- 
tific chemist could render to the ironmaster and 
manufacturer of steel could be counted upon“one’s 
fingers. Shortly before the outbreak of the Russian 
war, Sir Frederick succeeded the illustrious Faraday 
in the professorship of chemistry at the Royal Mili- 
tary Academy. The metallurgical operations in the 
Arsenal were then limited to the production of small 
castings of brass for the fittings of gun carriages, and 
to the casting of bronze ordnance for field service, 
which had been carried on at a foundry in Moor- 
fields until 1716, when the services of an experienced 
Dutch founder, Andreas Schalch, were secured by 
the Government, and a foundry for brass ordnance 
was established in the Warren at Woolwich, after- 
wards named the Royal Arsenal. Our supplies of 
cast-iron ordnance for siege and naval use wers 
drawn from a very few of our most renowned iron 
works, such as Carron, Low Moor, and Gospel Oak, 
and our shot and shell were exclusively supplied 
from private works. The President next went on 
to draw a comparison between the old cast-iron 
smooth-bore ordnance of those days and the elabo- 
rate steel breechloading weapons of the present 
time. The cost of production of the cast-iron guns 
ranged from 251. to 301. per ton, whilst the rifled 
steel breechloading gun costs from 170/. to 2001. per 
ton. 

During the Crimean War, more than one disas- 
trous experience with some of our armaments, sup- 
plied by contract during great pressure, led to the 
adoption by Government of the proposal to esta- 
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blish Government foundries and factories in the 
Arsenal for the production of guns and projectiles, 
and it was with the view of selecting suitable 
varieties of cast iron for the production of ordnance 
and projectiles that a very extensive analytical 
examination of ores, fuel, and fluxes, and of sam- 
ples of iron produced from these at various 
works in the United Kingdom, was carried out 
under Sir Frederick's direction in 1856-58, together 
with a series of mechanical experiments with the 
metal cast under conditions practically identical, 
and cooled in various ways. 

The President next referred to the confusion 
arising from the different methods of analysis pur- 
sued in the determination of the proportions of 
alloys in a sample of iron, and gave some particulars 
of what had been done to bring uniformity in this 
respect between the chemists of various countries. 
The consideration of this subject was first promi- 
nently brought forward at the Bath meeting of 
the British Association in 1888 at the instigation 
of Professor J. W. Langley, of Michigan University, 
who reported that he had, in conjunction with Pro- 
fessor Herman Wedding and Professor Akerman, 
considered a general plan of operations having for 
its object the promotion of greater uniformity in 
analysis in the countries which are the principal 
arenagenag and users of iron and steel ; the proposal 

eing to prepare a series of absolutely identical 
samples, to distribute these for analysis among 
highly qualified operators selected in different 
countries, the results being afterwards com- 
pared, and to deposit portions of the samples 
in those countries as international standards, 
which might be utilised at any time for test- 
ing or controlling the accuracy of individual 
work, in cases of importance, or for testing the 
value of new analytical processes. It was decided 
by the Association to appoint a committee of 
English experts to co-operate with Professor 
Langley a his associates in other countries, and 
this committee prepared a number of suggestions 
with reference to the preparation of a series of five 
samples of steel, containing, as nearly as possible, 
specified total proportions of carbon ranging 
from 1.3 to 0.07 per cent. ; the samples to be 
sufticiently large, after providing material for 
the required analyses by the selected referees, to 
allow of the deposition of about 10 1b. of each 
standard in each of the different countries inte- 
rested ; the samples to be subdivided into series of 
small specimens, hermetically sealed in glass tubes, 
so that portions should be available for supply to 
applicants without detriment to the sauindador of 
the samples. These suggestions were approved, 
and have been acted upon as closely as possible, 
the material for the standards and the mechanical 
work having been supplied gratuitously by the 
Crescent Steel Works of Pittsburg. The samples 
were despatched to their several destinations in the 
summer of 1889, and the experts selected for the 
conduct of their analysis in England have almost 
completed the work assigned to them. 

The address next referred to the method of 
examination of iron and steel introduced by Dr. 
Sorby, consisting of microscopic inspection of pre- 
pared sections of metal after treatment with weak 
acid. Faraday and Stodart had formerly proceeded 
upon somewhat similar lines. Dr. Wedding states 
that Sorby’s system is continually extending at the 
German works, and that many series of experi- 
ments have demonstrated that by this system of 
examination characteristic features of grades of iron 
may be discovered, physical differences co-exert- 
ing with identity of chemical composition ex- 
plained, and evidences of the true grounds of 
sare obtained. The President also referred 
to his own labours in a similar direction, in 
connection with his inquiry into the erosive ac- 
tion of the powder gases, when he showed, in a 
paper read before the Institute, that the develop- 
ment of structure of smooth surfaces of slices of 
the metal composing the barrels with which experi- 
ments were carried out by the very slow solvent 
action which a chromic acid solution exercises, 
afforded valuable evidence, attainable by simple 
inspection, of the comparative amount of work or 
mechanical treatment to which the different steel 
forgings had been subjected, and which was de- 
monstrated to affect very importantly the amount 
of resistance opposed by the surface of the gun’s 
bore to the erosive effects of powder gases. This 
method of examination, and the production of 
photographic records of the results, had however 
already been made use of by Sir Frederick twenty- 





six years ago, at the time when the Government! 
first entered upon experiments with projectiles of | 
wrought iron and of steel, for use against armour- 
plates ; and he exhibited some photographs of 
small plates of metal, exhibiting the effect of the 
chromic solution referred to, which were attached 
to areport made by him to the Ordnance Committee 
in 1865. 

Sir Frederick Abel also referred to the micro- 
scopic method pursued by M. Osmond in connection 
with the Le Chatelier pyrometer. 

The development of cracks in stored steel pro- 
jectiles next occupied the President’s attention. 
Previously to 1865 this then new phenomenon had 
been the subject of an official report he had made. 
Up to the present day this difficulty has not been 
altogether overcome, and in the case of built-up 
steel guns the troubles arising through internal 
strains due to hardening or tempering have taxed 
the powers of some of our most eminent scien- 
tific and practical authorities. The difficulties 
which had to be encountered by manufacturers 
in the production of solid projectiles on the 
molecular stability of which reliance could be 
placed, was illustrated by a statement made by an 
eminent firm, then already possessed of consider- 
able experience in this special manufacture, to 
the effect that although they were then successful 
in tempering steel shot without difficulty—by cool- 
ing them uniformly both externallyand internally—- 
this result had been preceded by many failures. 
The successful manufacture, within the last five or 
six years, by Holtzer, the St. Chamond and 
Firminy Companies, and other French makers, 
of the hardened chrome-steel armour-piercing pro- 
jectiles having only small cavities (without which 
their production would probably be practically 
impossible), is a remarkable illustration of the 
control which has been acquired over the treat- 
ment of steel, and especially of varieties, such 
as this chrome steel, to which a very ex- 
ceptional degree of hardness may be imparted 
without detriment to tenacity, by carefully ela- 
borated processes of hardening and tempering. 
Experience in the application of these appears to 
have conquered, at any iate in very great measure, 
the originally considerable tendency to the reten- 
tion of a state of unequal tension by the finished 
material for long periods, and the frequent yielding 
of the mass to the disruptive force thereby exerted. 
In visiting, in 1886, the several works at and near 
St. Etienne, where the chrome steel projectiles 
were being produced (their successful manufacture 
being then of comparatively recent date) Sir 
Frederick saw, at more than one establishment, 
a large number of projectiles which had 
sustained spontaneous fracture. In one store 
where the finished shot were stacked, after the 
lapse of the period during which the tendency 
to the development of cracks or to rupture was 
stated to diminish gradually, he saw the head of 
one out of a pile of projectiles which had quite re- 
cently been projected to a distance of many feet 
by the violent spontaneous rupture of the metal. 
Instances of the development of flaws in these pro- 
jectiles are now, so far as experience at Woolwich 
goes, exceedingly rare. The address next pro- 
ceeded to point out the importance of rest in bring- 
ing about a diminution, if not an entire disappear- 
ance of internal strains ; and he referred to the 
analogous case of steel dies for coining. Sir 
Thomas Graham had written the President a 
letter in 1865 in which he stated that, if 
kept in store a year or two, these dies became less 
98 to crack when in use, and coined more pieces 
than dies newly tempered. The more important 
question of internal strains in masses of steel com- 
posing the tubes or barrels of guns next received 
attention in the address. The condition in which 
the steel might have been, in such instances, when 
subjected to the action of the exploding powder 
charge, may be illustrated by reference to the 
behaviour some years ago of the tube of a large 
gun, in which, after the third proof round was 
fired, a circumferential crack was found to have 
become developed in the front threads of the 
breech screw. Upon removing the jacket from the 
tube, the crack extended forward along the chamber 
and into the rifling, and when the tube was placed 
in the lathe with a view of cutting off the injured 

rtion, the crack suddenly developed itself with a 
oud report, and ran along to within 8 ft. of the 
muzzle ; a spiral crack at the same time ran com- 
pletely round the tube, which fell in two upon 





removal from the lathe. 


The tempering with oil-hardening of steel guns 
has been demonstrated to result in the development 
of more or less severe internal stresses in the mass, 
which can only be removed by subsequent careful 
annealing; and until this latter practice was 
largely adopted, instances occurred from time 
to time at Woolwich, and at other gunmaking 
establishments, of the fracture of tubes and hoops 
of guns, either during their treatment in the work- 
shop, or when at rest, or when, in the built-up con- 
dition, they have been for the first time exposed to 
the shock produced by the firing of the gun. One 
effect which the oil - hardening treatment has 
occasionally exercised in the case of particular 
qualities of steel is that of developing minute 
fissures or cracks in the metal, either superficially 
or in the interior of the mass. This could not 
be rectified by any annealing process, and it is still 
a question, to be determined by the teachings of 
experience and the results of investigations, 
whether any definite or reliable modifications in 
the composition of steel used for guns, tending to 
secure the desired combination of hardness and 
tenacity, may not be introduced, with the result 
that a method of treatment of the metal may be 
discarded, which—however carefully applied, and 
however eflicient the means adopted for reducing 
or neutralising its possible prejudicial influence 
upon the physical stability of the parts of which a 
gun is built up—carries with it inherent elements 
of uncertainty and possible danger. 

Turning to another branch of this subject, the 
President next dwelt upon the investigations of 
Mr. Thomas Turner and Mr. Keep upon the in- 
fluence of silicon and other impurities in cast iron, 
a question which Sir Frederick had taken up in 
1855. The work of Gautier, Ledebur, and others, 
based upon Turner’sinformation, and the investiga- 
tions of German experimentalists, have combined to 
establish on a sound footing the value of ferro-silicon 
in connection with the treatment of cast iron. 
Jiingst’s experiments seem to indicate clearly the 
conditions under which silicon will contribute to 
the production of dense and homogeneous castings. 
The further remarks contained in the address upon 
this subject are of great interest and importance, 
but we must refer our readers to the report itself 
for fuller information. The same remark must 
apply to Sir Frederick’s observations on the develop- 
ment of the basic process, and also the effect of 
aluminium and of manganese as alloys of iron, these 
matters being treated in too voluminous a manner 
to reproduce here. The question of nickel steel also 
occupied a good deal of the address, Sir Frederick 
giving an excellent résumé of what has already 
been done in this direction chiefly in connection 
with armour-plate construction. There were 
many other points in the address to which we might 
profitably make reference did space permit, but we 
must refer those of our readers more especially 
interested in metallurgical science to the proceed- 
ings for the full text of Sir Frederick’s long and 
most able contribution to the presidential addresses 
of the Institute. 


Tue BEessEMER MEDAL, 


The next business was the presentation of the 
Bessemer Medal to Lord Armstrong, a ceremony 
which the President performed, making at the 
same time a brief but appropriate speech. 

Lord Armstrong returned thanks for the presen- 
tation in a few words, saying that he looked on the 
honour done to him personally as one that should 
be shared by those who had been for so many years 
associated with him at Elswick. 

The only paper read at Wednesday’s meeting was 
that of Dr. Anderson, ‘‘ On Tests for Steel Used in 
the Manufacture of Artillery.” It was followed by 
an interesting discussion, a report of which, together 
with the paper itself, we must hold over to our next 
issue. The other papers which were read were taken 
yesterday, when the meeting terminated with the 
usual votes of thanks. 

(Zo be continued.) 





EUGENE FLACHAT. 

AN effort is now being made by the Société des 
Ingenieurs Civils to render a fitting homage to the 
memory of one of the greatest—if not the greatest 
—of French engineers, Eugtne Flachat. Belong- 
ing to a later period than Stephenson, he was to 
France what Stephenson was to England, for 
though it may be the undisputed boast of this 
country to have been the birthplace of the modern 
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art of engineering, the example set here by the 
great pioneers of construction was speedily fol- 
lowed and even surpassed in some other countries. 
The energy and genius of Flachat have left their 
indelible stamp upon the progress and development 
of French civilisation in the present century. 
What he did may not seem great compared to 
engineering works that are carried into execu- 
tion to-day without attracting attention, but 
such works would have been impossible now 
had not men like Flachat shown the way, and, 
without the support of precedence or expe 
rience, have achieved success simply by the 
force of boldness and of genius. Numerous and 
great works remain as a lasting monument to the 
skill of Eugéne Flachat—the bridge at Asniéres, 
which is claimed to be the first designed with a 
scientific distribution of material that could not be 
exceeded at the present day ; the roof of the Gare 
St. Lazare, completed in 1847, and in which double 
T irons were used for the first time as a construc- 
tive material ; the railway bridges of Auteuil ; 
iron roofs 130 ft. in span, and many others of 
which it would be inipossible to give the list 
here. Tke Machinery Hall on the Champ de 
Mars, the Eiffel Tower, and any of the great en- 
gineering monuments of which France is justly 
proud, are small compared with the triumphs which 
the famous French engineer achieved nearly half 
a century ago. But it was not only as a con- 
structor of bold and original works in iron that 
Flachat will be remembered. He was a successful 
leader in the construction of locomotives, of rolling 
stock, of signalling apparatus, and of almost all the 
details required for railway working, details that 
may be obsolete now, but which served their pur- 
pose and led the way to more modern and more 
perfect systems. As a metallurgist Flachat was 
eminent, and never more eminent than in his 
successful efforts to introduce from England the 
different processes for the manufacture of iron in 
which we were then, at all events, pre-eminent. 
Eugene Flachat was the founder of the Société 
des Ingenieurs Civils, and on seven different 
occasions he was president of that body, which 
has now taken the initiative in the effort of 
erecting a statue to his memory, a fitting tribute, 
which it is proposed shall be placed near the 
Gare de l’Ouest, where so much of his work 
was done. Any of our readers who are desirous of 
further information upon this subject should apply 
to Mr. James Forrest, the secretary of the Institu- 
tion of Civil Engineers, for it is almost unnecessary 
to say that that body takes a special interest in 
this effurt to honour the memory of an engineer 
who did so much to advance the profession, not in 
France alone, but throughout the world. 





NOTES FROM THE UNITED STATES. 
New York, April 30, 1891. 

THE improvement in the financial situation has 
helped general business. The large exportations of 
gold during the past month have had an unsettling 
effect, but bankers and manufacturers are all dis 
counting it. Thesurplus reserve in New York banks 
is now 6,000,000 dols. above the legal limit ; money 
is returning rapidly from the interior, and settle- 
ments are being made with more ease than for several 
months ; a more hopeful feeling is entertained, espe- 
cially in view of the favourable crop prospects. 
High prices for agricultural products are generally 
anticipated, and a good export trade seems to be 
assured. Such facts as these have a favourable effect 
upon manufacturing interests. The crude iron pro- 
duction is still kept at the restriction, amounting to 
nearly 50,000 tons below its maximum point. A 
sudden reaction may occur, but buyers do not seem 
to apprehend such a possibility. Consumers every- 
where are running on low stocks, imagining that the 
present condition of things will continue indefinitely. 
The managers of some of the larger pig iron plants 
in Pennsylvania have recently expressed the opinion 
that the present policy of buyers is a dangerous one, 
and point to the enormous and sudden reactions 
which have taken-place in the American iron trade. 
Should any sudden impulse be given to the trade, 
there would be only a minimum of stocks to fall 
back on. Of course the output could be very quickly 
increased. The ironmaking capacity is considerably 
in excess of present wants, but, notwithstanding 
that fact, a great deal of iron and steelmaking capacity 
is under construction and projected. There has not 


been that general suspension of mining this week | 2000 


that has been looked for. Steel billets are selling 
quite freely, but at low winter prices. Merchant 
iron is quoted from 1.60 at Pittsburg to 1.75 at 
Philadelphia. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was very sensitive and irregular in tone. At one 
time Scotch warrants touched 45s. 24d. per ton cash, but 
the close was 3d. per ton higher, a scarcity for delivery 
on the following day being threatened. A quantity of 
iron was also sold at 48s, 24d. per ton fourteen days fixed, 
and the month price was also easier than the cash price 
The price of Cleveland iron declined 2d. per ton, or to bs. 9d. 
per ton less than that of Scotch iron. ematite iron re- 
covered 3d. of Wednesday’s loss. At the close in the 
afternoon the settlement prices were—Scotch iron, 
45s. 6d. per ton; Cleveland, 38s. 9d. ; hematite iron, 
48s. 104d. per ton. he market was strong on Fri- 
day, but with only a moderate amount of business 
done. Scotch iron remained in the region of 45s. 74d. 
per ton up till near the close of the forenoon market, when 
45s. 11d. was paid and then 46s. cash. Two of the “ bears” 
were short of cash iron, and had the market bid up against 
them. In marked contrast with the firmness of tch 
warrants was the dull and easy tone of Cleveland and 
hematite iron, the former of which fell 3d. and the latter 
13d. per ton. In the afternoon a very large and, at times, 
exciting business was done at advancing prices. A buy- 
ing order for something like 20,000 tons was executed— 
Ss for bear covering. On the part of a powerful 

ouse about 15,000 tons were sold. Scotch iron rose from 
46s. to 46s. 74d., the last 3d. of advance being put on 
within the last minute of the closing of the market. The 
“corner” that has been forming for some time past is 
hurting legitimate trade very much, in so far that the 
great difference in price between Cleveland and Scotch 
Iron is greatly to the benefit of the former and to the loss 
of the latter. The public are wisely standing aloof, know- 
ing that a “ bull” of Scotch warrants at these prices and in 
the present state of the market would lead to a heavy loss. 
The closing settlement prices were—Scotch iron, 46s. 74d. 
per ton; Cleveland, 38s. 6d.; hematite iron, 48s. 104d. 
per ton. Iron sold on April 1 at 42s. 6d. was bought in 
on Friday at 46s. 6d. per ton, an advance of 4s. per ton, 
or 100/. per warrant. Owing to the occurrence of Bank 
Holiday the warrant market wasa blank on Monday, and 
when business was resumed yesterday the market was de- 
cidedly excited, and the syndicate of holders of iron 
warrants gave the ‘‘ bears” the most severe squeeze that 
they have yet experienced. It being understood that a 
large quantity of iron warrants fell due for delivery 
during this week, holders refused to sell, with the result 
that prices went up to the extent of 2s. 3d. per ton during 
two hours of business. This advance was fully more 
than all last week’s improvement in prices and represents 
an increase in the value of holders’ stock to the extent 
of nearly 60,0007. The — price, 48s. 11d. per 
ton cash, was the best of the day, and showed a 
gain of 6s. 9d. per ton from the lowest quotation 
on April 6, and an improvement in the value of the 
warrants in the hands of outsiders, &c., amounting to 
172,000/. in one month. The price just mentioned was 
also the highest quotation reached this year, exceedin 
the best price on January 13 by 9d. per ton. Clevelan 
iron, which has of late been somewhat neglected, 
showed some life yesterday, and recovered last week’s 
decline of 44d. per ton, and rose 104d. additional, 
to 39s. 9d.—an advance of 2s. 14d. from this year’s lowest 
—_ a month ago. The price of hematite was also 

rmer and rose 74d. per ton. There was a considerable 
amount of excitement after hours, and various rumours 
were afloat pointing to an early adjustment of the open 
account. At the close the settlement prices were—Scotc 
iron, 48s. 104d. per ton; Cleveland, 39s. 9d.; hematite 
iron, 49s. 74d. per ton. Some negotiations which were 

nding last night for the purchase of some large lines 
a the ‘‘ bears” were carried through. There has been 
a considerable amount of squaring-up all round, both 
after hours and during this forenoon. Business open 
to-day at 49s. cash, and within fifteen minutes the price 
fell to 47s. 14d. per ton. Forward “fixed ” three months’ 
iron was selling at 2s. to 2s. 6d. under thecash price. By 
dint of bidding, the ‘‘ bulls” brought the _ up to 
47s. 9d. cash ere the close of the market. There was a 
very excited business done at the opening, but latterly 
very little iron changed hands. he excitement was 
renewed in the afternoon, when business was done in 
Scotch iron at 48s. up to 48s. 104d. cash per ton. At the 
close there were sellers at 48s. 94d. cash per ton, with 
buyers at 1d. per ton lower. For Cleveland there were 
sellers at the close at 40s. 6d. per ton cash, and for hema- 
tite iron at 50s. The following are the quotztions for 
several brands of makers’ No. 1 iron: Gartsherrie and 
Summerlee, 60s. per ton ; Calder, 61s. ; Langloan, 63s. ; 
Coltness, 64s.; Shotts (shipped at Leith), 61s. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 5379 tons, as compared with 9808 tons in 
the corresponding week of last year. They included 200 
tons for the United States, 335 tons for Canada, 150 tons 
for South America, 320 tons for India, 801 tons for Aus- 
tralia, 100 tons for France, 160 tons for Italy, 500 tons for 
Germany, 545 tons for Holland, smaller quantities for 
other countries, and 1662 tons coastwise. ere are now 
57 blast furnaces in actual operation, as against 53 early 
last week, and 87a yearago. Five are makingbasic iron, 
ten are working on hematite, and 42 are making ordinary 
iron. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 
511,189 tons, as compared with 513,189 tons yesterday 
week, thus showing for the week a decrease amounting to 
tons. 


New Dalmarnock Bridge: Opening Ceremony To-day.— 
The new Delmarnock bridge over the Clyde, at the end 
of Dalmarnock-road, Glasgow, was formally opened for 
traffic this afternoon. It has been erected jointly by 





representatives of three public bodies, viz., the Joint- 
Bridges Committee of the City of Glasgow, county of 
Lauark, and the burgh of Rutherglen. It isa steel girder 
bridge of five spans, each of 54 ft. 6 in., resting on masonry 
piers and abutments. The contract for the erection of 
the bridge was signed on July 11, 1888, the accepted offer 
being 25,9327. Bailie Cumming, convener of the Bridges 
Committee, laid the foundation stone on October 11, 
1 essrs. Crouch and Hogg, Glasgow, are the 
engineers of the bridge, and the contractor is Mr. Adam 
Hali Boyle, of Banknock, Bonnybridge. The entire cost 
to the present date, inclusive of engineers and measurers’ 
fees and inspectors’ wages, is 28,330/., a small balance 
only remaining outstanding. A wooden service bridge, 
which has temporarily accommodated the traffic, has 
been -_ to Mr. Boyle, the contractor, and is about to be 
removed. 


Improvement Works at Eyemouth Harbour.—An addi- 
tional loan of 10,000/., guaranteed by the Scottish Fisher: 
Board, for completing the improvement of Eyemout 
Harbour, of which 25,0007. has already been spent, has 
been granted by the Public Works Loan Commissioners. 


The Late Mr. David Kinghorn. — There passed 
away suddenly last Thursday night, in the fulness of 
a. Mr. David Kinghorn, who had for many years 

n general manager of the London and Glasgow Engi- 
neering and Iron Shipbuilding Company, Govan, fror. 
which post, however, he had been retired for a few years. 
In early manhood, Mr. Kinghorn was intimately con- 
nected with the business of the late Robert Napier. 
During his long career as a shipbuilder he gained the 
universal respect of all who came into contact with him, 
and he was at all times ready to give his advice and 
valuable experience and take a share in every good work. 
By his decease the shipbuilding and engineering com- 
munities have been deprived of one of the few remaining 
links between the present and the earlier periods of the 
two great industries of the Clyde. 


Death of a Paisley Shipbuildir.—We have also to record 
the death on Monday of this. week of another shipbuilder 
of some note on the Clyde, namely, Mr. James Mac- 
arthur, of Abbotsinch Shipbuilding Yard, Paisley, at the 
somewhat early age of fifty-three. years. After com- 
pleting his apprenticeship with the old-established firm 
of Messrs. Robert Steel and Co., Greenock, the deceased 
was employed as marine inspector for the Royal Mail 
Steamship Company, many of whose vessels were built on 
the Clyde. In course of time he transferred his services 
to the Fairfield Shipbuilding and Engineering Company, 
where, as outside manager, . superintended the launch- 
ing and fitting out of yom | of the famous vessels built 
there, including the Alaska, Orient, Austral, and the 
Czar of Russia’s yacht Livadia. Some years ago Mr. 
Macarthur began building on his own account at Paisley, 
and managed the concern at Abbotsinch with great 
ability. Unassuming and quiet in manners, with a genial 
disposition, the deceased was beloved and respected by all 
ok when he came in contact, and his death will be 
sincerely regretted all along the Clyde. Mr. Macarthur 
leaves a widow, two sons, and three daughters. 


Death of the Oldest Shipbuilder in Scotland.—The de- 
cease of Mr. Joseph Garland, of Dundee, where he was 
born in 1805, and who was a shipbuilder by trade, has 
also to be recorded. His experience as a shipbuilder was 
very varied and extensive. For a time he had the manage- 
ment of a shipbuilding business on the St. Lawrence, and 
after coming home he was engaged in business in Dundee 
and Newburg-on-Tay. Besides being a practical ship- 


h | builder he was an inventor, and for some time he was 


a director in two Dundee steam shipping companies. 


Institution of Civil Engineers—Glasgow Association of 
Students.— At the annual meeting of this association, held 
on Monday night, Mr. W. R. Copland, Mem. Inst. C. E., 
was elected president for the ensuing year, in succession 
to Mr. C. P. Hagg, Mem. Inst. C. E. The vacancies in 
the other offices were also filled up, Mr. John Ferguson, 
Stud. Inst. C,E., being re-elected secretary. 


Proposed Bridge for Connel Ferry.—It is proposed to 
throw a bridge across Connel Ferry, near Oban, so as to 
open an important district lying between Loch Crevan 
and Loch Etive. Such a structure as is talked of would 
cost, it is estimated, about 20,000/., and it is calculated 
that pontages to the extent of 800/. a year might be 
realised from it. The matter is to be brought before the 
notice of the Secretary for Scotland. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Roundwood Colliery Company, Limited.—An interim 
dividend of 7s. per share has been paid by this company, 
being at the rate of 10 per cent. per annum. 


Midland Counties Miners’ Relief Fund.—The quarterly 
meeting in connection with this fund has been held and 
shows a balance in hand of 886/. on the three months’ 
income. There are 27 widows, 48 children, and 27 per- 
manently disabled members on the books. 


Under Managers’ and Deputies’ Mining Institute.—The 
annual meeting of this Institute has been held in Sheffield. 
Mr. W. Tate, in an address, condemned the reading of 
such papers as ‘‘ Proper Management of Mines,” or ‘‘ The 
Principles of Colliery Management,” which were an- 
nounced to be read before the Institute, as these questions 
could not be discussed without practical knowledge. He 

»ointed to the miners’ guilds of Northumberland and 
Durham, and said there, great care was taken in the 
preparation of papers, which were either of a practical or 
scientific character. He urged his hearers to acquire a 
knowledge of geology and of all that concerned this 
science collaterally, also of the science of mechanics, 
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Iron and Steel Trades. —The prevailing influenza 
epidemic is causing serious disarrangement in the work- 
ing of some of the large establishments, as at least 33 

r cent. of the men are absent through illness. The 

emand for railway material continues heavy, consider- 
able inquiries being to hand for both tyres and axles for 
the North British, the Midland, and other companies, 
and a large quantity of material is asked for for export. 
Prices are as follows: Locomotive tyres 12/. to 131. per 
ton; carriage and wagon tyres and axles, 10/. 10s. to 
101. 15s.; springs, 101. Bessemer and Siemens steel 
billets 67. per ton. In the pig-iron trade there is no im- 
provement and hematites are quoted 56s. to 57s. 6d. Bnd 
ton delivered in Sheffield; common forge 41s. he 
Parkgate blast furnaces continue damped down, but as 
soon as the large stock of pig iron has been reduced a 
fresh start will be made. Makers of crucible steel 
announce a decline of 1s. to 1s. 6d. in the prices of melt- 
ing coke, which can now be obtained at from 22s. 6d. to 
23s. 6d. per ton. 

Phenomena in the Working of Tool Steel.—At a meeting 
of the Sheffield Technical School Metallurgical Society, 
Mr. B. W. Winder, F.C.S., read a paper on the above 
subject. The speaker took as his subject “ Black File 
Steel,” and described the conditions under which part of 
the cazvon originally existing in the ingot in the combined 
form, eventually separated out as graphite, producing this 
well-known kind of steel. Chemical analyses were also 
shown. An interesting discussion was opened by Pro- 
fessor Arnold. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEesBrouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly numerous attendance on ’Change at the weekly 
market and the tone was more cheerful than it has been 
for some time past, but the amount of business done was 
by no means large. Inquiries, however, were said to be 
rather better than they have recently been, and there 
appeared to be more disposition to do business than has 
been the case of late. The price of pig iron advanced 
rather rapidly and some people — the belief that 
better trade was about to rule. he fact is, however, 
that quotations for pig iron simply followed warrants, 
which are still held by only a few people, most of whom 
purchased at 4s. or 5s. above the present rate, and who 
are now doing all in their power to force the price 
up so as to sell out at as small a loss as_ pos- 
sible. At the opening of the market business was 
recorded at 38s. 6d. for prompt f.o.b. delivery of No. 3 
g.m.b. Cleveland pig iron, but when information from 
Glasgow arrived reporting great firmness in the Scotch 
centres, the figure at once went up to 38s. 9d., and that 
price was paid. Throughout the day affairs continued 
to stiffen, and 39s. became the general quotation for the 
ruling quality. Towards the close of the market sellers 
asked 39s. 3d. prompt, and one or two demanded even 
more. Middlesbrough warrants opened at 39s. 2d. and 
closed 39s. 9d. cash buyers. To-day the market was 
again very firm, and pig-iron prices continued to advance. 
It was not long before the general quotation of sellers 
for prompt No. 3 was 39s. 6d., but few buyers were 
disposed to give more than 39s. for either prompt or for- 
ward delivery. Middlesbrough warrants opened at 
39s. 9d., and steadily advanced to 40s. cash, which was 
the closing price of buyers, but no business was done in 
them, as sellers were not to be found. In consequence of 
the rise in No. 3, the lower qualities have advanced a 
little, 37s. 6d. being now the general quotation for 7 
forge, but business has been done at 37s. 3d. ot 
mottled and white are about 37s. There is very little 
doing in the hematite pig irontrade. Better prices than 
those quoted at present should rule, considering that 
stocks on the west coast are being rapidly uced. 
About 50s. to 51s. is the figure for Nos. 1, 2, and 3 of 
makers’ east coast brands. 


The Make and Disposal of Pig Iron in Cleveland.—The 
returns of the make and disposal of pig iron in the Cleve- 
land ironmasters’ district during the month of April, show 
that at the end of the month 91 furnaces were blowing, as 
compared with 105 at the end of April, 1890, and 94 at 
the end of March last. There has been a decrease of 
three furnaces on the month all on hematite. The number 
of furnaces on Cleveland pig iron at the end of the month 
was 55, and the number on hematite 36. The make of 
Cleveland pig iron in the port of Middlesbrough for April 
amounted to 103,211 tons, oy 108,127 tons in March, 
a decrease of 4916 tons. The make of Cleveland pi 
iron outside the port was 17,004 tons, as com} 
with 16,416 tons in the previous month, an increase 
of 588 tons. The make of the whole district was 
120,215 tons, against 124,543 tons in March, a de- 
crease of 4328 tons. The make of other kinds of pig 
iron (including hematite, basic, and spiegel) amounted to 
101,852 tons, as compared with 102,001 tons in the month 
a a decrease of 149 tons. The total make of all 

inds was 222,067 tons inst 226,544 tons in March, a 
decrease of 4477 tons. akers’ stocks of Cleveland pi 
iron in the port of Middlesbrough at the end of Apri 
amounted to 139,166 tons as compared with 149,896 
tons on the 3lst March, a decrease of 10,730 tons. 
Outside the port the amount held was 10,641 tons, as 
against 12,974 tons at the end of March, a decrease of 
2333 tons. The total for the whole district was 149,807 
tons, as compared with 162,870 tons a month previous, a 
decrease of 13,063 tons. In the makers’ stores 2476 tons 
were held at the end of the month, against 3255 at the 
previous month’s end, a decrease of 779 tons. In 
the gw stores the stocks of pig iron amounted to: 
North-Eastern Railway Company, 617 tons, as against 





1167 tons on March 31, a decrease of 550 tons. Connal’s 
stores 118,299 tons, as compared with 122,694 tons at the 
revious return, a decrease of 4395 tons. The total stocks 
eld under all heads on April 30 was 271,199 tons against 
289,986 tons on March 31, a decrease of 18,787 tons. 


Manufactured Iron and Steel.—These two important 
industries keep very dull indeed. New work is most 
difficult to secure, and there are some firms who would 
not refuse any reasonable offer for an order. Common 
iron bars and iron ship plates are each 5/. 12s. 6d.; iron 
ship angles, 5/. 10s. ; steel ship plates, 6/. ; and steel ship 
angles, 5/. 15s., all less the usual 24 per cent. discount 
for cash. Heavy sections of steel rails remain at 4/. 10s. 
net at works. 

The Fuel Tradc.—Fuel keeps pretty steady, and all 
classes of coal are in fairly g demand. About 13s. to 
13s. 6d. is still the figure for good qualities of blast 
furnace coke delivered here. 





MISCELLANEA. 
Ir has been decided that the proposed new Hudson 
River Bridge shall have a clear headway of 150 ft. 


The Radstock Local Board, Somerset, has appointed 
Mr. J. Edward Willcox, of Birmingham, as consulting 
engineer in connection with the proposed water supply 
for the town and district. 


The electric current sold by the St. James’s and Pall 
Mall Electric Light Company, Limited, London, for the 
quarter ending March 31, amounted to 9652/., as against 
1818/. for the corresponding period last year. 


The 8 receipts of the twenty-three principal railways 
of the United Kingdom, for the week ending April 26, 
amounted, on 16,245 miles, to 1,380,755/., and for the 
corresponding period of 1890, on 16,1595 miles, to 
1,337,929/., an increase of 85} miles, or 0.5 per cent., and 
an increase of 42,826/., or 6 per cent. 


The Wolfe Island Bridge Company, which is seeking 
incorporation from the New York State Legislature, pro- 
poses to construct a railway bridge across the St. Law- 
rence from Cape Vincent to a point near Kingston, On- 
tario. The capital of the company is to be 100,000/., with 
power of increase to 400,000/. 


Some further details have been published concerning 
the blowing up of the Blanco Encalada, from which it 
appears that at the time of the catastrophe the vessel was 
lying at anchor in a helpless condition. As part of her 
machinery was undergoing repairs on shore, she was 
unable to get up steam or move from her position, and 
she thus offered a steady target to the Government 
vessels, which steamed round her and discharged their 
torpedoes as they pleased. Even with this great ad- 
vantage, however, six of the torpedoes missed their 
mark and exploded harmlessly. The seventh struck the 
— Encalada and blew her up, causing heavy loss of 
ife. 


On Tuesday evening (April 28th) the members of the 
Hull and District Institution of Engineers and Naval 
Architects held their seventh general meeting of the ses- 
sion at the rooms, Parochial Office, Bond-street, Hull, 
the president being in the chair, when an adjourned dis- 
cussion took place upon Mr. A. E. Seaton’s paper on 
‘* Forced Draught on Steamships.” The hon. secretary 
(Mr. Geo. A. Strong) having read a shore synopsis of the 
points raised by Mr. Seaton at the last meeting of the 

nstitution, the author of the paper made a few sup- 

——v remarks upon the subject, after which the 

iscussion was resumed by various members of the 
Society. 

A oe the Institute of Marine Engineers was 
held in the Langthorne Rooms, Stratford, on 28th April, 
Mr. J. H. Thomson, vice-president, in the chair, when 
Mr. D. McMillan’s paper on ‘‘ Pressures in Compound 
Engines” was discussed. At the close of the discussion 
the hon. secretary stated that the meetings to follow on 
the 12th and 26th May would complete the first half of 
the session. The dinner of the Institute will take place 
at the Holborn Restaurant on the 20th May, when it is 
a a representative gathering of marine engineers 
will be present to hear the inaugural address by the pre- 
sident, Mr. P. Denny, LL.D. 


The Omnibus Bill promoted by the Lancashire and 
Yorkshire Railway Company came before a Select Com- 
mittee of the House of Commons on Monday. It pro- 
poses to double a portion of the line between Manchester 
and Liverpool, to construct a connecting curve between 
two lines at Bury, to acquire lands in various places, and 
to alter the position of a level crossing in Salford. The 


only opponents to the Bill were the Corporation of Sal- 
ford. After evidence had been given, Mr. W. James, 
the chairman, said the committee were of opinion that 


the preamble was proved. They were also unanimously 
of opinion that the opposition by the Salford Corporation 
was unnecessary and somewhat vexatious, and that they 
ought to pay the costs. 


In reply to Admiral Mayne, in the House of Commons 
on Tuesday, Lord George Hamilton stated that one of 
the 110-ton guns for the Sans Pareil was rejected two 
months after a series of exhaustive trials. Since 
then another 110-ton gun for the same ship has passed 
proof in a thoroughly satisfactory manner, and has been 
mounted on Lord George Hamilton further 
added that he had just received the report of the prize- 
firing practice with the 110-ton guns on board the sister 
ship Victoria. The captain reports that eight rounds 
were fired, the average interval between two rounds 








being only 3 minutes 5 seconds, and that the practice 


altogether was very satisfactory, two hits being made, 
whilst the other rounds were very near the target. 


The Egyptian Public Works Department is considering 
various plans for providing a storage of water available 
for irrigation both in Upper and Lower Egypt during the 
period of low Nile. One of these plans, which has been 
carefully elaborated, proposes the building of a high 
barrage across the river at the first cataract between 
Assouan and Philoe. This has excited much opposition, 
as it involves the submersion of the beautiful island of 
Philoe and its magnificent monuments for several months 
each year. It is hoped that the vs ware engineers will 
be able to adopt some other scheme free from the impu- 
tation of vandalism, which is freely advanced by all who 
are interested in ancient Egypt. The question is so very 
important on financial and engineering grounds, and has 
such a bearing on the permanent welfare of the country, 
that py Mage mers of study will be required before any 
plan can be decided — Meanwhile Mr. Willcocks, 
an irrigation engineer, has been sent by the Government 
to study the chief works of a similar nature in various 
European countries. 


The experimental cruise of the new cruiser Latona has 
been satisfactorily reported upon to the Admiralty, but 
no attempt was made to drive the vessel above a speed 
of 17 knots, this s having been successfully main- 
tained between Gibraltar and Malta on the outward 
voyage. On the return voyage a speed of 12 knots was 
maintained throughout. Considerable vibration was de- 
veloped at the rate of 15knots, but it was not materially 
increased at the higher rate of speed. Although described 
as a good sea boat, the Latona is a wet ship when steam- 
ing fast, and some difficulty was experienced with the 
hawse plugs, which gave way and admitted tons of water. 
This defect was remedied by strengthening the supports 
in rear of the plugs. No experiments were made with 
the guns or torpedo fittings during the trip. The Latona 
will be completed as rapidly as possible for commission- 
ing, and it is understood that she will proceed to the 
Mediterranean station at an early date. The Latona is 
the forerunner of 20 similar vessels and also of eight 
other cruisers of slightly larger displacement, so that the 
satisfactory results of her trial are of considerable im- 
portance. 





Tuer NortH GERMAN LioyD STEAMER ‘‘ HAVEL.”—This 
vessel, similar in design to the Spree, described and illu- 
strated recently (vide page 487 ante) has just completed a 
good trip to New York, completing the voyage in 6 days 
22 hours 40 minutes. A model of the vessel is being 
shown at the German Exhibition by the Vulcan Com- 
pany, of Stettin, while the North German Lloyd shows a 
model of the Kaiser Wilhelm II. 


Tue Late A. D. Bryce-Dovuctas.—We have received 
from Messrs. J. Watt and Co. an etched portrait of the 
late A. D. Bryce-Douglas, managing director of the 
Naval Construction and Armaments Co., Limited, Bar- 
row-in-Furness. The etching is by Mr. Charles Laurie, 
London, formerly of Edinburgh, and besides being a 
good likeness is an artistic product. The artist has suc- 
ceeded in reflecting in the countenance the pleasantness, 
resolution, and vivacity which were the characteristics 
ofthe man. Mr. Bryce-Douglas’s autograph is appended. 








Tue INSTITUTION oF CiviL ENGINEERS.--The annual 
dinner of the students of the Institution of Civil Engi- 
neers was held on Friday last at the Holborn Restaurant 
and proved most successful. The artim numbered 
about 140, and Sir John Coode, K.C.M.G., President of 
the Institution, was in the chair. Mr. James Forrest, 
the secretary, was unfortunately unable to attend through 
illness. Mr. Wells, chairman to the Students’ Represen- 
tative Committee, proposed the toast of the Institution, 
which was replied to by Sir John Coode. Sir Robert 
Rawlinson, in proposing the toast of the evening, made an 
eloquent speech on the prospects and duties of young men 
in general and ag: engineers in particular. In reply 
to the toast of the ‘* Local Associations,” Mr. Greatner 

ve some interesting particulars of the work done at the 
Tasketer centre. e intervals between the various 
speeches were occupied by songs and recitations, of which 
a good programme had been arranged. 

Tue Tower Company.—Although no public appeal 
has been made for funds, a commencement has been 
made towards the erection of a tower, higher than the 
Eiffel Tower, in London. After a speech by Sir E. W. 
Watkin to the shareholders of the Metropolitan Railway, 
the sum of 64,000/. was subscribed privately. With a 
part of that sum an estate of 200 acres has been bought 
at Wembley Park, fifteen minutes’ journey from Baker- 
street Station. The cost was 33, 000/.__ Thirty-one acres 
have been sold to the Metropolitan Railway ; 121 acres 
will be reserved as a site for the tower, 2 acres for roads, 
and 119 acres for building operations. It is anticipated 
that the building land will bring insome 600/. an acre, or 
more than the entire amount so far subscribed, while 
the Tower Company, to be aveneeny formed, will pay 
44 per cent. interest as the cost of the land used by them. 
Sir Benjamin Baker, with Mr. Alan D. Stewart, are at 
work on the a of the tower, and it is proposed that 
the foundations shall be put in very shortly. All those 

rsons who testified their faith in Sir Edward Watkin 

y taking shares must feel gratified to learn how care- 
fully he has guarded their interests. Whether the tower 
be built or not they cannot fail to do well out of the 
8 ation. Possibly it would be more ony for 
them to dispose of the entire site as leasehold building 
land. In such case they could look forward to a steady 


revenue for 99 years, with a reversion to the houses at 





the end. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Frpruary, 1891. Marcu, 1891. 


Apri, 1891. 








20 22 2 2 30. 


0 Ww 


Notr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the case 
of hematite, Scotch, and Cleveland iron, and 11. in all other cases. The price of quicksilver is per 
bottle, the contents of which vary in weight from 70 lb, to 801b. The metal prices are per ton. Heavy 
gteel rails are according to Middlesbrough quotations. 





| little harm was done. Later in the day Mr. Cuning- 
INDUSTRIAL NOTES. | hame Graham, M.P., led a band of forty into the oils 
May-pay, 1891, has come and gone, and with it the | square, but these were easily dispersed, the honourable 
labour demonstrations which so strangely agitate and | member being warned against persevering in his foolish 
disturb a portion of society in each nation where the | freak. At Marseilles the rather excited concourse had 
demonstrations are threatened and take place. The|to be dispersed by cavalry, some being injured and 
uneasiness in the public mind, even on the Continent, | some arrested, amongst the latter being M. Boyce, one 
was less acute this year than it was a year ago, | of the city deputies. In Lyons some disturbance took 
although measures of public safety were resorted to | place, a few being injured, and about sixty persons 
on quite as large a scale in numerous instances. In| were arrested. At Fourmiesa large concourse of about 
some cases it is to be feared that the preparations in | 4000 marched through the streets and attempted the 
the event of disturbance were rather conducive to vio- rescue of a comrade who was imprisoned, with the 
lent language, if not of action, than to peaceful dis- | aes that the crowd was fired upon, and three per- 
cussion; yet the authorities would have been to | sons were killed, and many more were injured. On 
blame if they had neglected their obvious duty in | the whole, however, all the demonstrations in France 
that respect. Fortunately the demonstrations passed | were more peaceful than anticipated. 
off without any very serious results, though some| Throughout Germany the day passed off without a 
lives were lost, and injuries were inflicted. In/hitch. There were many demonstrations, but not on 
various parts of France there were grave apprehen- | so large a scale as last year. On the whole the labour 
sions of danger, and consequently the military prepa- day demonstrations in Germany are regarded as being 
rations were on a large scale. Happily all antici-|a failure. But many reasons may be assigned for the 
pations were exaggerated, though mischief was in| smallness of the meetings, the chief being that the 
the air. In Paris the more sensible of the workmen workmen are divided as to the labour programme. 
presented numerous petitions in favour of an eight-| Austria and Hungary afforded ample opportunity for 
hour day, and a minimum wage ; M. Floquet received | numerous meetings; in Vienna alone forty-two were 
deputations on the subject, and promised careful con- | held, the demand being for an eight hours day, universal 
sideration of the demands. In the morning a dyna-' suffrage, freedom of association, and liberty of the 
mite outrage was attempted by some miscreants, but press, much after the lines of the Paris programme, 





Perfect order prevailed throughout the day. In Italy 
the day did not pass without rather serious conflicts, 
At a meeting of about 2000 persons held in Rome one 
of the speakers advised the people to attack the soldiers 
on guard in the square, with the result that stones 
were thrown and some shots were fired from re- 
volvers, injuring afew of the soldiers. Thereupon the 
cavalry cleared the square, some thirty persons being 
wounded by sabre cuts ; one policeman was stabbed to 
death. In the Via Merulana the mob attempted to 
erect a barricade, but they were prevented by the 
troops. Over 300 persons were arrested for takin 
part in the disturbance. In Florence some rioting too 
place, some being injured, and some arrested, one 
person being killed. On May 2 further disturbances 
took place in Rome, in connection with the great 
strike of masons and others, particularly near the 
Campo Fiori, in the vicinity of which all shops were 
closed. In various parts of Spain there was a good 
deal of excitement, and some tumults. In Madrid, 
Mrs. Cuninghame Graham addressed a large meeting, 
and used rather violent language. The strike of bakers 
in Valencia, Cadiz, Valladolid, and other places, added 
to the excitement of the people. In Calalmia, at Rens, 
a bomb was exploded, said to have been the work of 
the Anarchists. In the United States there were a 
large number of demonstrations in favour of the eight 
hours movement ; at Pittsburg, and in many of the 
railway districts, the meetings were very largely 
attended. —— speaking the demonstrations 
were peaceable in all countries, the exceptions in no 
case being of a very serious character. 

The May-day celebrations and demonstrations in 
London and the provinces were few and unimportant. 
In most cases the real demonstrations were postponed 
till the 3rd instant, taking advantage of the Sunday. 
At the Anarchist demonstration in Hyde Park on 
May 1, some very curious advice appears to have 
been given by Louise Michel, who said, ‘‘ Let us salute 
every act of revolt, every one who smashes windows 
in shops, and robbers isan they are in revolt 
against society.” \Such foolish language is its own 
cure, the poison carries its own antidote. The de- 
monstration of the carpenters and joiners was of a 
totally different character on Saturday afternoon, when 
from 15,000 to 20,000 demonstrated in favour of 47 
hours per week and 10d. per hour, for which a portion 
of the London men rowdy work on the 2nd instant. 
The whole proceedings were most orderly, the police 
assisting to keep the route clear of undue obstruction 
from the Thames Embankment to Hyde Park. 


The great demonstration of London teades, working 
men’s clubs, Socialist associations, and other bodies, 
was reserved for Sunday. The day was fine and 
fairly bright, thus favouring a huge procession and 
enormous demonstration in the park. The whole pro- 
ceedings were placed under the joint control of Mr. 
George Shipton and Dr. Aveling, who had the assist- 
ance of a body of mounted farriers to keep the route, 
The district places of meeting were twelve, each body 
being under the direction of a marshal to lead them 
to the Thames Embankment. The procession was 
timed to start at 2o’clock punctually. In the park 
there were sixteen platforms, twelve of which were 
allotted to the trades, and four to the Social Demo- 
cratic Federation. At the latter platforms a more 
distinctively advanced resolution was submitted. The 
preliminary arrangements were so made as to co-ope- 
rate with the police in preserving order, regularity in 
the procession, and punctuality in starting, reaching 
the park, constituting the meetings, and putting the 
resolutions, so as to terminate the proceedings at an 
early hour. 





The whole proceedings connected with the Sunday 
demonstration were orderly and reflected credit upon 
those responsible for the arrangements. The proces- 
sion itself was vast, for it took about 1? hours to 
pass into the park almost without a break in the 
entire line of the processionists. As a pageant the 
sight was remarkably fine with its gay flags and 
banners, its numerous bands of music, and generally 
speaking the men and women of which it was com- 

sed were well dressed and apparently well fed also. 

erhaps in no other city in the world could such a 
procession and gathering be seen in such perfection. 
It was undoubtedly a labour-day demonstration. 
And in general there was unanimity in its decisions, 
in so far as the main portion of the immense concourse 
was concerned. The resolution was for a legal eight 
hours day, and the speeches were free from that 
animus which was a distinctive feature of last year. 
Only in one instance was there anything approach- 
ing to violent language, and that was at what was 
styled the Anarchist platform, where Louise Michel 

reached revolt, and another speaker talked of the 
Secretion of the capitalist and the annihilation of 
soldiers. But this single exception brings into clearer 
light the self-command of the British workman, and 
the prudence which usually characterises him. The 
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demonstration in Dublin was also remarkable for its 
orderly character and the behaviour of the procession 
and the speakers, In Liverpool, at Maidstone, at 
Sittingbourne, at Chatham, at Bristol, at Newcastle, 
and other places, great meetings took place either on 
Saturday or Sunday in favour of an eight hours day. 
It will not be denied that there is not only tolerable 
unanimity as regards the eight hours, but great fervour 
also; the only difference is as to the methods by 
which that object is to be attained. 





The engineering trade throughout the Lancashire 
district maintains its activity fairly well in all branches. 
The leading establishments continue to be well em- 
ployed on work in hand; while the machine tool 
makers report a fair amount of new orders coming for- 
ward, the locomotive and railway carriage builders 
having sufficient work to carry them well over the 
present year, and the boilermakers for a considerable 

rtion of that period. There is, however, a slacken- 
ing down in the stationary engine trade, and in general 
engineering work there is not much weight of new 
work coming forward, The general outlook of trade 
is not quite encouraging, for the orders are being 
worked off more rapidly than new contracts come for- 
ward to take their place. The strike of the engineers 
and other cognate industries in the Manchester dis- 
trict has ended in a gain to the men, the firms which 
had not conceded the hour per week having all given 
way on Thursday last, when work was resumed. The 
normal working week of 53 hours will probably become 
general in a short time all over the country. ‘The 
strike only lasted four days, and was only partial. 





In the Sheffield and Rotherham district the general 
condition of trade has not improved very much, and 
more disputes are anticipated over the rates of wages 
in the staple local industries of Sheffield. The general 
run of prices is, however, well maintained. In some 
other branches of trade, such as the heavier iron and 
steel trades, and especially in all kinds of railway 
material, there appears to be a prospect of full employ- 
ment for some months yet tocome. It is alsoreported 
that many inquiries are being made in some other direc- 
tions so that the prospects are brightening a little. In 
the cutlery branches of trade the inclination is towards 
reductions in wages, but there is a hesitancy to resort 
to extreme measures in most cases. Themen generally 
are in favour of resisting every attempt at reduction at 

resent, whatever may come in the course of the next 

ew weeks, 


The monthly report of the Steam Engine Makers’ 
Society for May states that there is no perceivable 
change in the condition of the engineering industry, 
except that there are fewer inquiries for men, and 
when inquiries occur they are for the purpose of filling 
up vacancies. In marine centres a slackening off is 
reported, but no serious effects are yet felt in the 
workshops. In general, it states, engineering and 
millwright shops seem to have a fair amount of work 
on hand that will keep the members employed for 
some time to come. At the ordnance works at Wool- 
wich, Birmingham, Newcastle, and Sheffield, there 
is less briskness, if no serious slackening off. At 
Belfast the engineers have secured an advance of 
ls. per week. The report gives an account of the 
Manchester dispute as to the 53 hours per week, 
now terminated. The total number out of work 
was only 80, of whom 64 were fitters and turners ; the 
increase of unemployed was only eleven. As a 
set-off to this, complaint is made that applications 
were made for men in some cases where they 
were not supplied. ‘Turning to the branch reports, 
they bear out the general conclusion as to work in 
Lancashire, with some exceptions, where there is less 
pressure. Ina few instances men are working short 
time, but this is exceptional. At Newcastle some 
men have been discharged, but at Crewe fresh hands 
are being taken on. In some parts of Yorkshire the 
engineering branches show a decline, but not seriously 
so far. On the north-east coast trade continues fairly 
good, few capable men being out of employment. In 
the Glasgow district, however, there is a decided 
slackening off, discharges taking place in several firms. 
In the Welsh districts trade appears to be fairly good, 
with no indications of a serious decline. Altogether, 
the reports are fairly satisfactory, but the prospects are 
less encouraging. 





The result of the ballot of the Amalgamated Engi- 
neers on the eight hours question does not satisfy the 
advocates of the legal eight hours day. This is prac- 
tically the third vote on the question, and while it 
shows a majority in favour of eight hours as a normal 
working day, the vote is very decidedly adverse to 
legislative enactment. The total votes given were only 
18,569 out of over 60,000 members. Of the total 
votes 16,156 members voted for the eight hours, or 
forty-eight hours per week. But for obtaining the 
eight hours by Act of Parliament only 3275 voted in 


have 11,449 against legal enactment, as compared 
with 4526 in favour of Act of Parliament. The odd 
thing is that less than one-third of the members voted 
at all on the question, two-thirds being silent on the 
question. 





The progress of conciliation is noticeable in the 
final extinction of what was called the Joint Committee 
of the Ironworkers in the Midland districts. That 
joint committee was called into existence a year or two 
ago, when a feeling of dissatisfaction was felt with the 
Midland Wages Board. The feeling of opposition was 
noted in ENGINEERING at the time, and also the 
gradual decay of that feeling as the Board made 
concessions to the workmen under the sliding scale 
adopted by them. The satisfaction now felt with the 
conduct of the Board renders the joint committee un- 
necessary, especially as the men are now in association 
generally, and some of their best representatives are 
on the Board. It is to be hoped that no necessity 
will ever arise for the reconstitution of any such com- 
mittee, but that all matters in dispute will be dealt 
with and settled amicably by the Wages Board. 

A very important movement towards federation is 
now being made by the iron and steel workers of Eng- 
land and Scotland, with the view of concerted action 
and of levelling up prices, and securing similar hours 
all over the country. It is proposed to deal also with 
the question of restricting the output so as to attain 
the desired result. The associations, if federated, will 
support each other mutually in case of a strike or 
lockout, although the associations will not be merged, 
but be kept separate and distinct. A general council 
of the National Ironworkers’ Association is to be held 
for the purpose of discussing the scheme, and of pre- 
paring a constitution, if such federation be agreed 


upon. 


A further batch of twenty-one miners have elected to 
go to prison over the Silksworth dispute rather than pay 
the fines imposed upon them for breach of contract. 
They are committed without hard labour, but the con- 
finement in prison is scarcely so pleasant as the freedom 
of the mine, with allitsdisadvantages. Another batch 
of twenty-seven seems to have determined to follow 
suit, cheered in this determination by their fellow- 
workers in the disirict. 

The proposed reduction of miners’ wages in Durham 
and Northumberland is — relegated to the various 
lodges in the two districts for the votes of the men. 
At the meeting of the representatives of the coalowners 
and miners the matter was discussed at some length, 
but no final arrangement was come to on the question. 
It is to be hoped that the friction caused by the Silks- 
worth strike will not be felt in the discussion. 





The Royal Commission on Labour held its first 
sitting on Friday last, when most of the Commissioners 
were present. The absentees included Lord Derby, 
Mr. sleodelins and Mr. J. C. Bolton, the two former 
being absent through illness. The Commission de- 
cided to admit the press, so that its proceedings will 
be reported from time to time. A sub-committee was 
appointed to draw up a plan of work or procedure, 
the report of which will be subinitted to the Commis- 
sion when completed. The actual work of the Com- 
mission will commence after the Whitsuntide holidays. 
The joint secretaries to the Commission are Mr. John 
Burnett and Mr. Geoffrey Drage ; the latter is quite a 
young man without any experience of the subject 
matters to be considered, but he is a barrister and will 
therefore be of service to his more experienced colleague 
in many matters. The reports of former commissions 
and other papers are to be supplied to the Commis- 
sioners, so that they may inform themselves upon the 
several subjects to be discussed and inquired upon. 
The investigation is a serious one, and will take con- 
siderable time, and it is probable that the evidence 
will be voluminous. 





The dockers’ balance sheet for the past year has 
been issued and tells a terrible tale as to the waste of 
funds in disputes, scarcely any of which have ended in 
favour of the men, The total income of the union in 1890 
was 19,689/. 13s. 64d. Of this amount 14,549/. 8s, 1d. 
was expended on strikes. Doubtless a large expendi- 
ture was to some extent necessary for maintaining the 
privileges won in the previous year; but no union can 
exist for long at such a high rate of expenditure for 
strike purposes alone. The report states that the 
gains to the men have averaged from 2s. to 17s. 6d. 
per week per man, in one case the gain being stated to 
be 1/. 15s. per week per man. ‘This statement seems 
extraordinary, for 1/. 15s, per week is nearly the 
average total wages of skilled engineers. In another 
part of the report it is stated that for every 1s. paid 
to the union the men have gained 10s. advance in 
wages. If this be even approximately true the Dockers’ 
Union is a marvel. 





It was intimated in the Industrial Notes of a week 





its favour, with 4901 against. If we add the number 
who voted for voluntary effort to the above we} 





or two ago, that there were rumours of strikes in the 





air. Some have already taken place, others are 
threatened. It is just possible that the month of May 
will be prolific in labour disputes, unless wiser counsels 

revail, The building trades are moving in various 

irections, but the most important at this moment is 
the strike of the joiners for 47 hours per week, and for 
an increase of wages from 9d. to 10d. per hour. A 
similar strike of the masons in 1877 ended very 
disastrously for the men. At present the dispute looks 
as if there would be a struggle. Several other strikes 
in the building trades are on in various parts of the 
country. 





The changes now taking place between the Shipping 
Federation and its men may terminate in some further 
disputes. The three months expired on Sunday last, 
from which date the supply of food will cease. The 
men will, however, be lodged for some time longer. 
With this change notice is given to the permanent 
hands that they will be required for at least two 
months longer. 

The condition of things between the stevedores and 
their employers is also in an acute stage, and may 
possibly lead to disruption. The only check at present 
seems to be the low state of the funds of waterside 
unions, which fact may impose prudence upon the men, 

The imprisonment of Mr. J. H. Wilson, the secretary 
of the Sailors’ and Firemen’s Union, has evokei so 
much feeling and sympathy that his liberation will be 
celebrated in an extraordinary way by a procession, 
a banquet, and by a public meeting, 





MARINE ENGINE TRIALS. 


Research Committee on Marine Engine Trials. Report 
upon Trials of the S.S. ** Iona,.”* 
By Professor ALEXANDER B, W. Kennepy, F.R.S., 
Chairman. 

Srvce their report of May, 1890, the Research C.m- 
mittee on Marine Engine Trials have had the opportunity 
of carrying out another trial, which will be found in some 
respects more complete than any of those they have made 
previously. 

Steamer.—The steamer tested was the Iona, owned by 
Messrs. Herskind and Woods, of West Hartlepool, to 
whom the Committee are greatly indebted for all the 
facilities they kindly afforded for the trial, and for the 
obliging arrangements they made for the comfort and 
convenience of allon' board. The Iona is a fine example 
of a modern well-decked cargo schooner with economical 
engines. She was built in 1889 by Messrs. W. Gray and 
Co., of West Hartlepool, and engined by the Central 
Marine Engine Works of the same firm, with triple- 
expansion engines on three cranks working a single screw. 
She is a vessel of 275.1 ft. length, 37.3 ft. breadth, and 
19 ft. depth. Her depth moulded is 21 ft. 10 in. and her 
coefficient of fineness is 0.765. She has a double bottom 
of cellular construction 230 ft. long, and can carry 443 
tons of water ballast. Her registered tonnage is—gross 
2094 tons, under deck 1610 tons, and net 1348 tons; and 
she is classed at noes’ 100 A 1 (special survey). Her 
draught in Tyne Docks before the trial started was 20 ft. 
7 in. forward, and 20 ft. 9in. aft, or 20 ft. 8 in. mean ; 
but in salt water she rose 3 in. as measured by hydro- 
meter, so that the mean draught during the trial was 
20 ft. 74in., corresponding to a displacement of 4430 tons. 

The Iona arrived at Middlesbrough from her voyage on 
June 23, 1890, and her engines were afterwards over- 
hauled by their makers. She subsequently went north 
tothe Tyne to take ina cargo of coal; and the trial 
was made during her outward voyage south. The 
steamer left Tyne Docks at 12.20 noon on July 13, 1890, 
and crossed the bar about 1 o’clock, the weather being 
fine with a fresh breeze. The fires had been lit since 
6 a.m. on the previous day; and in order to get every- 
thing warmed up and the fires in normal condition, the 
trial itself was not started until 6.30 p.m. on 18th July, by 
which time the steamer was off Robin Bay. The 
trial lasted for 16 hours, ending at 10.30 a.m. on 14th 
July, when the steamer was off Yarmouth. The weather 
remained fine throughout, so that there was no difficulty 
in taking any of the usual observations. The speed of 
the engines was not altered during the trial, nor was the 
valve — touched or altered throughout the whole time. 
In addition to all the observations which had been taken 
on former trials, indicator diagrams were taken at inter- 
vals from the circulating and air pumps, from the first 
and second receivers, and from both ends of the con- 
denser. The temperatures of the circulating water and 
discharge water were also noted ; and the jacket water, 
steam pipe drain water, and supplementary ‘feed water 
were each separately measured. : 

Engines.—The Iona is fitted with triple-expansion sur- 
face-condensing engines, the cylinders being placed in the 
order—intermediate, high, low, going from forward to 
aft. The cranks rotate in the sequence—high, interme- 
diate, low. The diameters of the cylinders are 21.88 in., 
34.02 in., and 56.95 in., by gauges. The piston-rods are 
all 5in. in diameter. There are no tail-rods, The stroke 
of all three cylinders is 39 in. The high-pressure cylinder 
only is jacketted. Its jacket is supplied with steam from 
the boiler direct ; under ordinary working conditions it 1s 
drained directly into the hot-well, but during the trial it 
was drained heoma a measuring tank. A drain pipe 
was taken from the steam pipe, and another from the 
high-pressure valve chest, and these were connected to 
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another tank, so as to be also separately measured. The 
intermediate and low-pressure cylinders are not jacketted. 
The clearance volumes of the cylinders are given by the 
makers as 12.41, and 10.11, and 7.64 per cent. of the 
volumes swept through by their respective pistons. 

The high-pressure and low-pressure cylinders are pro- 
vided with ordinary double-ported slide ,valves, and the 
intermediate cylinder with a Trick slide valve. None of 
the slide valves are balanced. The valve gear is the ordi- 
nary link motion. There are two feed pumps, one circu- 
lating pump, one air pump, and two bilge pumps, all 
driven by levers from the crosshead of the low-pressure 
cylinder. The feed pumps are each 3 in. in diameter, 
single-acting ; the circulating pump is 10 in. in diameter, 
double-acting ; the air pump is 17 in. in diameter, single- 
acting; and the bilge pumps are 34 in. in diameter, single- 
acting. The stroke of all six pumps is 26in. Thesurface 
condenser contains 1360 square feet of tube surface, in 
475 tubes of j-in. external diameter and 14 ft. 7 in. length 
between tubeplates. The screw propeller is of cast iron, 
having four blades, and is 14 ft. 6 in. in diameter, with a 
mean pitch of 14 ft. 6 in. and a surface of 68 square feet. 

-Boilers.—Steam is supplied by two single-ended steel 
boilers with Purves’ corrugated flues. ‘lhe boilers are 
13 ft. 3 in. in mean diameter and 10 ft. long, with two 
furnaces each, or four furnaces in all. The total grate 
area was originally 52.5 square feet, each grate being 3 ft. 
9in. long and 8 ft. Gin. broad; but the firebars have 
since been shortened by the length of one brick to 3 ft., 
so that at the time of the trial the total grate area was 
only 42 square feet. The total heating surface of the two 
boilers is 3160 square feet, of which 2590 square feet is 
tube surface. The total heating surface is therefore 75.2 
times, and the tube surface 61.7 times the actual grate 
area. The ratios of total heating surface and tube surface 
to the original grate area are 60.2 and 49.3 respectively. 
There are in all 480 tubes, 3 in. external diameter and 
6 ft. 102 in. long between plates. The internal diameter 
of the funnel is 6 ft. 3 in., and its total height is 51 ft. 9in. 
above the level of the firegrates. A damper is placed in 
the funnel at a height of 17 ft. 8 in. above the level of the 
firegrates. The total cross-sectional area through tubes 
is 18.3 square feet, and the area across the funnel is 30.7 
— feet. The net voluine of the boilers is 2680 cubic 

eet. 

The boilers are worked under forced draught, on a plan 
designed by Mr. John R. Fothergill, the arrangement of 
which is shown in Fig. 19. A fan in the engine-room, driven 
by an engine which during the trial received steam from 
the donkey boiler, forces air into a trunk which extends 
across the front of the boilers. This air passes into the 
furnaces through gridiron valves placed just below the 
level of the firebars ; each of these valves is made to close 
automatically by the lifting of the latch, whenever the 
corresponding furnace door is opened, thus preventing 
flame and gases from being blown out from the furnace 
into the stokehold. A smaller air trunk, branching off 
from the main trunk and provided with a deflecting valve, 
passes along the back of the boilersand admitsa quantity 
of air through perforated plates into the combustion 
chamber, in the form of small streams which mix with the 
gases as they pass the furnace bridge; the mixture is 
then deflected to the bottom of the combustion chamber 
by aplate hung at the back end of the furnace. The fan 
is 60 in. in diameter and 20 in. broad, and is capable of 
supplying 1400 cubic feet of air per minute at a pressure 
of in. water gauge ; it is driven direct by a Chandler’s 
single-acting high-speed y= with cylinder 8 in. in dia- 
diameter and 7 in. stroke, developing 2.1 indicated horse- 
power at aspeed of 180 revolutions per minute, which 
was the mean s during the trial. The fan engine is 
usually supplied with steam from the first receiver of the 
main engines ; but throughout the trial, as already stated, 
steam was supplied to it from the donkey boiler. Water 
gauges connected to the casings and ashpits were read at 
intervals of half an hour, and the following are their 
mean readings : 


sys Pressure. 
Position of Gauge. Inch of Waten: 
On air trunk near fan... me bed 0.86 
‘is at back of boilers ... dea 0.34 
On ashpits, mean of four gauges < 0.17 


Weights.—The total weight of the engines and boilers 
and all mountings, including water in condenser, pipes, 
and boilers, is about 202 tons, exclusive of shafting, tunnel 
bearings, and propeller. The following are the weights 
of the various parts of the machinery, boilers, and acces- 
sories, as given by the makers : 





Tons. 
Engines alone Si ae rer a 64.92 
Shafting, tunnel bearings, and propeller 26.59 
Engine-room auxiliaries, echadion don- 
keys, pipes, platforms, ladders, and 
—_— Pe eee EY Kee ‘i 12.16 
ater in condenser, pipes, and pumps 1.71 
Boilers alone ee we 2 ... 58,60 
Boiler-room auxiliaries, including forced 
draught gear, smokebox, uptake, 
funnel, furnace gear, mountings, 
stokehold floor, boiler chocks, and 
ties ... aes aa a z ra 28.49 
Water in boilers... ats rye os 35.75 
Total... ie Pa ... 228.22 


Duration of Trial.—The duration of the trial from start 
to firish was exactly 16 hours, or 960 minutes. 

Coal Measurement.—The coal was weighed in baskets 
by means of a spring balance in the stokehold, as in the 
former tria's (Proceedings, 1889, page 237; and 1890, 
pages 2(5, 214, and 226), about 450 Ib. at a time being put 
down on the floor beside each boiler. The trial was 
started with clean floors, and the time of first stoking from 
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Analyses of Funnel Gases by Volume. Analyses of Funnel Gases by Weight. 
Number} = sii es 
oO | | | 
Sample.| Carbonic | Carbonic fs " Time of Durationof Carbonic Carbonic | i . 
was Seer | Oxide. Oxygen. | Nitrogen. | Collecting. Collecting.| Acid. Oxide. | O*¥gen. | Nitrogen. 
| P j | 
per cent. | per cent. recent. per cent. p.m. mins, — percent.| percent. | percent. per cent. 
1 6.43 0.00 | asi | god | asd-720 | 46° | 9.57 000 | 14.20 76.23 
2 8.71 0.00 10.51 80.78 7.30—-8.10 | 40 12.85 | 0.00 11.28 75.87 
3 8.64 0.00 10.61 80.75 8.30—9.30 6c 1275 | 0.00 11.39 75.86 
4 7.79 0.00 11.63 80 58 9.30—10.30 60 | 11.54 | 0.00 12.52 75.94 
5 8.86 0.00 10.79 | 80.35 10.30 | 2 | 13,06 | 0,00 11.57 75.87 
* | a.m. | 
9 8.93 0.00 9.67 81.40 2.30-—-3.20 | 50 | 1318 0.00 10.38 76.44 
10 8.15 0.00 11.17 | 80.68 3.30 | 2 | 12.05 | 0.00 12.01 75.94 
11 7.15 0.00 11.70 81.15 4,30—5.30 | 60 10.62 | 0.00 | 12.64 76.74 
12 7.06 0.00 12.51 | 980.43 5,30—6.30 | 60 | 10.48 | 0.00 | 13.51 76.01 
13 7.91 0.00 «=6|)=610.80 =| 80.29 6.30—7.30 | 60 13.13 | 0.00 | 11.57 75.30 
14 8.85 0.00 | 1087 | 80.28 8.0 —8.30 80 | 138.05 | 000 | 11.65 75.30 
15 8.82 0.00 | 10.78 80.40 9.0 —9.30 30 1300 | 0.00 11 56 75.44 
16 8.28 0.00 | 11.07 80.65 9.40—10.15 8 | 19.24 0.00 11.90 | 75.86 
Mean 8.20 0.00 11.17 | — 80.63 << a eT 0.00 | 1201 75.87 
| 1 | | | 











* Samples 6, 7,and 8 were not properly taken, and were therefore rejected as being unreliable. 


each weighed lot of coal was noted, as well as the time 
when each weighed lot was completely put on the grates. 
The coal consumption plots out as shown in Fig. 1, page 570. 
As an additional check upon the coal measurement, a 
particular bunker was emptied beforehand, and coal 
enough for the trial was weighed into it off the trucks. 
The amount of coal so weighed amounted to 9.61 tons. 
At the end of the trial the quantity of coal still left in the 
bunker was taken out and weighed, and amounted to 2.82 | 
tons, which, deducted from the whole quantity weighed 
into the bunker, gives 6.79 tons as the quantity used. As | 
the coal weighed in detail during the trial was 6.67 tons, 
the difference between the two methods of measurement 
was less than 1} per cent. of the whole quantity in the 
bunker. 

The tires were cleaned once during the trial. The total 
amount of ash, weighed after the trial, amounted to 
430 lb., which is about 2.9 per cent. of the whole fuel used. 

The coal used throughout was Tyne coal from Wal- 
bottle Colliery. Coal samples were taken from the 
weighed lots frequently during the trial; and after a 
thorough mixture of all these samples, the final —. 
which have again been kindly made by Mr. C. J. Wilson, 


are as follows: | 
Coal as Used. Dry Coal. 


Percent. Per cent. 
Carbon ... ee yee mM 82.34 83.97 
Hydrogen .... _ aaa 5.47 5.58 
Moisture tad sea aes 1.94 0.00 
As ‘5 oe Ne a 2.90 2 96 
Nitrogen, sulphur, oxygen, 
&e., by difference ... : 7.35 7.49 





100.00 100.00 
A sample of the ash was also collected, and has been | 
analysed by Mr. Wilson as follows : | 


Per cent. | 

Loss on ignition (=carbon) os .. 656,19 
Mineral matter ie a 43.81 | 
100.00 | 


The calculated calorific value of the fuel is 14,830, 
thermal units per pound, which corresponds to the evapo- | 
ration of 15.35 lb. of water from and at 212 deg. Fahr. | 
and to an equivalent carbon value of 1.02 lb. per pound | 
of coal. A portion of the coal sample was also tested by | 
means of a Thompson calorimeter of modified form, which | 
gave a calorific value of 14,890 thermal units per pound as | 
the mean of two separate determinations ; the difference 
between this and the value calculated from the analysis is | 
less than half of one percent. The total coal used was as | 
follows: - 

a. 


Port boiler .. me Poe ae eas 7,248 
Starboard boiler... ~ < wae 7,701 
14,99 


This amounts to 15.7 lb. per minute, or 942 lb. per hour, | 
taking a total time for coal consumption of 15 hours | 
53 minutes, or 953 minutes, which was arrived at as | 
follows. The last firing with unweighed coal before the | 
trial began was at 6.25 p.m. upon July 13, and the last 
firing with weighed coal during the trial was at 10.21 a.m. | 
upon the 14th, or an interval of 956 minutes. The first | 


the readings of the three instruments agreed. The height 
of the thermometer above the furnace bars was about 
30 ft. The average reading was 452 deg. Fahr., the 
minimum being 410 deg., and the maximum 478 deg. 
The variations in chimney temperature are shown in 
Fig. 1. Trial was made to see whether any alteration 
of temperature reading followed a change in the position 


' of the thermometer bulb from the side to the centre of 


the chimney, but none could be detected. The mean air 
—— on deck was 62 deg. Fahr. 

The mean chimney draught, which was measured by a 
U pauge-glass at the place where the furnace gases were 
collected, or about 13 ft. above the damper, was 0.25 in. 
of water. The funnel damper was only one-sixth open 
throughout the whole of the trial. 

Feed-Water Measurement.—The feed water was mea- 
sured in the tanks which had been previously used in the 
Colchester and the Tartar trials (Proceedings, 1890, page 
219, and Plate 87). In the present trial each tank lasted 
about 154 minutes. Asalready mentioned, separate tanks 
were used for ere the jacket water, and the water 
from the steam pipe and high pressure valve chest drains, 
and a third separate tank was used for measuring the 
Fs ager A eed water. The water was pumped from 
the hot-well into the measuring tanks by a donkey pump 
which was supplied with steam from the donkey boiler. 
This arrangement was adopted in order to prevent the 
additional load which would have been thrown upon the 
air pump if it had had to deliver into the measuring tanks, 


| The feeding of the main boilers was done entirely by the 


engine pumps, which drew the water from the measuring 
tanks. The glands of the feed pumps leaked considerably 
during the first hour and a half of the trial; but the 


| leakage was then so far stopped that it could be neglected 


during the rest of the trial. 
Steam was kept up in the donkey boiler for the fan 


|engine, the donkey pump already mentioned, and the 


ballast donkey. 

The total amount of water used was 136,820 lb. during 
a total time of 953 minutes. This amounts to 143.6 lb, 

r minute, or 8616 lb. per hour. The rate at which the 
eed water was supplied, and the variations of its tempe- 
rature are shown in Fig. 1. 

Both at the commencement and at the end of the trial 


| the boiler pressure was falling, as will be noticed from 


the diagram, Fig. 3, and the water level was as nearly 
as possible the same; but the motion of the vessel at 
the end of the trial made the last observation of water 
level a little uncertain. An error of } in., however, which 
is certainly more than could have occurred, would make 
a difference of less than 0.4 per cent. in the total feed, and 
might therefore be practically neglected. 

t 5 a.m. on July 14 samples of water were taken from 
both boilers, and at the same time a quantity of steam 
from the main steam pipe was condensed and collected. 
These samples were Ph ee by Mr. Wilson to determine 
the percentage of salt present in each, and gave the fol- 
lowing results : 


Sample. Percentage of Salt present. 
From steam pipe a ... 0.00758 per cent, 
», starboard boiler... .. 0.351 - 
+ port die pea «- GUase ‘a 
Mean of both boilers ... ... 0.264 ye 


Taking the average saltness of the water in the two 





firing with weighed coal during the trial was at 6.38 p.m. | boilers, this shows that the above sample of condensed 
upon the 13th, and the weighed coal was all burnt at| steam contained 2.87 p2r cent. of boiler water, which 
10.28 p.m. upon the 14th, which was the time of first | figure therefore represents the amount of priming at the 
firing with unweighed coal after the trial was over, or an | time when the sample was collected. It was intended to 
interval of 950minutes. A mean between these two in- | have taken a series of these samples throughout the trial ; 
tervals, or 953 minutes, has therefore been taken as the but unfortunately the condensing apparatus broke down, 


total time for coal consumption. 

Furnace Gases.—Thirteen samples of the furnace gases | 
were obtained, being collected over mercury by Mr. | 
Wilson as the trial went on. Some of these, it will be 
seen, were collected quickly, as for instance Nos. 5 and 10. | 
The others were collected slowly over periods varying | 
from half an hour to an hour. e differences between | 
the specimens collected quickly and slowly, it will be 
seen, are not at all so great as those between different | 


and the above sample was the only reliable one that was 
obtained. 

The temperatures of the circulating water and of the 
discharge water were measured at about half-hourly in- 
tervals throughout the trial. Calculating from these 
observations, the mean temperature of the circuJating 
water was 55.8 deg. Fahr., and of the discharge water 
75.5 deg. Fabr. 

Additional Water Mcasurements.—The total water taken 





samples collected at about the same rate. The analyses from the high-pressure jacket over a period of 910 minutes 

of the samples are given in Table IX. | was 5600 lb., being at the rate of 6.15 lb. per minute, or 4.3 
The chimney temperatures were read every half-hour per cent. of the total feed. ; , 

with a mercury thermometer of the same description as| The total water from the steam pipe and high-pressure 

that used in former trials (Proceedings, 1890, page 218). | valve chest drains during 910 minutes was 800 lb., or 

Two Murrie pyrometers were also used alongside of the 0.88 1b. per minute, which is 0.61 per cent. of the total 

thermometer to indicate the chimney temperatures, and | feed. 
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The total amount of supplementary water was 8302 lb. every half-hour from each end of each cylinder, as in the were in most cases new, and had all been carefully tested 
953 minutes, being 8.7 lb. per minutes, or 6.1 per cent. of former trials. There were thus 32 complete sets of dia-| before the trial. The following are the mean effective 
the total feed. , grams, or 192 single diagrams, taken in all. The indi- | pressures in the cylinders in pounds per square inch : 

Practically the whole of the water from the jacket and cators used were again kindly lent by Messrs. T. §. | Cylinder Top. Bottom. Mean. 
cylinder drains was returned into the feed-measuring M‘Innes and Co., of Glasgow, and were the same that wick seiaes .. 47.98 45.32 46.65 
tanks, and therefore repumped into the boilers. had been in use in the trials of the Colchester and Tartar Intermediate ., .. 20.52 20.36 20.44 
Power Measurement.—Indicator diagrams were taken (Proceedings, 1890, pages 219 and 231). The springs used Low-pressure me 6,80 7.52 7-16 
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These pressures correspond with the following indicated 
horse-powers : 


High-pressure cylinder 205.6 
Intermediate “2 221.2 
Low-pressure _,, 218.6 
Total indicated horse-power 645.4 


The maximum indicated horse-power given by any one 
set of diagrams was 667.9, which occurred at 8.15 a.m. on 
July 14, with 61.3 revolutions per minute, and boiler 
pressure of 163 lb. per square inch. The minimum indi- 
cated horse-power by any one set of diagrams was 627.5, at 
7.15 p.m. on July 13, with 61.4 revolutions per minute, and 
boiler pressure of 162 Ib. per square inch. In Figs. 6 to 8 


Forced Draught Arrangement) 
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sure crosshead, and again when it was actuated from the 
high-pressure crosshead ; and also from both ends of the 
condenser. Examples of the receiver diagrams are shown 
in Figs. 10, 11, and 12°; the condenser diagrams are 
merely horizontal straight lines showing a mean absolute 
back pressure of 1.2 lb. per square inch. The continuous 
variations of boiler pressure are shown in Fig. 3; of 
cylinder mean effective pressures in Fig. 5; of horse- 
power in Fig. 2; and of speed in Fig. 4. 

‘Speed. —The counter was read every half-hour. The 
total number of revolutions made was 58,651 in sixteen 
hours, giving an average speed of 61.1 revolutions per 
minute throughout the trial. The maximum number 
of revolutions per minute for any half-hour during 
the trial was 61.8; and the minimum 59.7 revolutions. 
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Fig ‘19. 
Side Elevation: 










































































































































































Fig. 21. 
Front Elevation. 


-- 











Feet, 
30 


a eee et 





s given the set of diagrams nearest to the mean, which was 
taken at 10.45 p.m. on July 13, with 61.5 revolutions per 
minute, and boiler pressure of 165 1b. per square inch. 
From the 192 diagrams which were taken during the 
trial a mean diagram has been plotted for each of the 
three cylinders, and these are given in Fig. 9. Hight dia- 
grams were taken from the circulating pump during the 
trial, four from each end, and examples of these are 
shown in Fig. 14. The average power given by these 
diagrams is 12.4 indicated horse-power at the mean speed 
of 61.1 revolutions per minute. Six diagrams were taken 
from the air pump which is single-acting, and examples 
of these are shown in Fig. 13. The average power given 
by these diagrams is 1.2 indicated horse-power at the 
mean speed of 61.1 revolutions per minute. Several 
diagrams were also taken during the trial from the first 
receiver, the indicator barrel being actuated from the 
crosshead of the intermediate cylinder ; from the second 
receiver when the barrel was actuated from the low-pres- 


The continuous increase of total revolutions from the 
beginning of the trial is shown in Fig. 1. : 
Pressures, &:c.—All the pressure gauges connected with 
the engines and boilers were checked by means of a 
| standard gauge, and a correction allowed for where neces- 
'sary. The mean barometric pressure during the trial 
was 29.67 in. of mercury, or 14.58 1b. per square iuch. 
The mean boiler pressure was 165.01b. per square inch 
above the atmosphere by the pressure gauges in the engine- 
room. The mean pressures in the high-pressure valve 
chest, first receiver and second receiver, were respectively 
160.0 lb. and 41.7 lb. and 2.41b. per square inch above 
' the atmosphere. The mean vacuum in the condenser was 
28.25 in. of mercury by gauge, which corresponds with a 
| mean absolute back pressure in the condenser of 0.70 lb. 
| per square inch, The mean pressures in the first and 
second receivers, as measured from the indicator diagrams 
taken, were respectively 38.0 lb. and 0.6 1b. per — 
inch above the atmosphere ; and the mean absolute back 








pressure in the condenser, as measured from the diagrams, 
was 1.0 forward and 1.4 aft, or a mean of 1.21b. per 
square inch. The mean initial pressure in the high-pres- 
sure cylinder, as measu from the diagrams, was 
142.5 lb. per square inch above the atmosphere ; and the 
mean vacuum in the low-pressure cylinder, as measured 
from the diagrams, was 12.74]b. per square inch, which 
corresponds with a mean absolute back pressure of 1.84 Ib, 
per square inch in the cylinder. 

Boiler Efficiencies.—The mean rate of combustion in the 
furnaces was 22.4 1b. of coal per square foot of actual 
grate surface per hour, or 0.50 lb. per square foot of 
total heating surface per hour. The total amount of feed 
water pumped into the boilers, as given in an earlier 
corresponds with 9.151]b. per pound of coal. 

he average temperature of the feed was 106 deg. Fahr.; 
and the temperature corresponding with the mean boiler 
pressure was 373 deg. Fahr.; so that each pound of steam 
must have taken up (212-106)+ 966 + 0.305 (373-212) 1122 
thermal units. The equivalent evaporation from and at 
212 deg. Fahr. was therefore 10.631b. of water per pound 
of coal, or 10.42 ]b. per pound of carbon value in the coal. 
The equivalent amount of heat utilised per pound of coal 
would be 10,265 thermal units, or 69.2 per cent. of the 
thermal value of the fuel. This figure of course represents 
the actual boiler efficiency. 

The series of analyses of chimney gases enable the 
weight of the air used per pound of coal to be calculated. 
The weight of dry air per pound of coal thus worked 
out amounts to 24.5 lb., so that the total weight of 
furnace gases per pound of coal would be about 25.4 Ib. 
These gases have been raised in temperature from 62 deg. 
Fahr., the temperature of the outer air, to 452 deg. Fahr., 
the mean chimney temperature. Taking the mean specific 
heat of the gases as 0.243, this corresponds toa loss of 
2407 thermal units per pound of coal, or 16.2 per cent. 
of the whole calorific value of the fuel. In estimating 
the weight and specific heat of the gases, it has n 
assumed that the whole of the hydrogen in the fuel was 
burnt. No doubt this is not an entirely correct assump- 
tion, but the error due to it is very small. The loss due 
to the evaporation of the moisture in the fuel is so small 
that it may be neglected ; and in no one of the thirteen 
analyses was any carbonic oxide found to be present in 
the gases. The quantity of heat not accounted for is 
therefore 14.6 per cent., which is mainly covered by the 
radiation, but includes also any losses due to unburnt 
carbon passing up the chimney, and to imperfect com- 
bustion of the hydro-carbons, &c. 

The weight of air theoretically necessary for the com- 
plete combustion of 1 Ib. of coal is 11.4 1b. The air actually 
used is therefore about 2.15 times the amount theoreti- 
cally required. 

The weight of water evaporated from and at 212 deg. 
Fahr. per square foot of total heating surface was 3,17 lb. 
per hour. 

The average rate of transmission of heat through the 
material of the boiler was 3059 thermal units per square 
foot of heating surface per hour. 

Coal Consumption.—The total coal burnt, namely 942 Ib. 
per hour, corresponds to 1.46 1b. per indicated horse-power 
per hour. This is equivalent to 1.49 lb. of carbon value 
per indicated horse-power per hour. 

Engine Efficiencies.—The total indicated horse-power 
pene 5.4, and the total feed water used per hour being 
8616 lb., the feed water used per indicated horse-power 
- hour was 13.35 lb. The actual heat received by the 

eed water per minute was 161,100 thermal units, or 249.6 

thermal units per indicated horse-power per minute, 
which is 69.2 per cent. of the whole heat of combustion. 
The absolute engine efficiency, or ratio of the heat turned 
into work to the heat given to the feed water was 17.1 
per cent. 

Total Efficiency.—The combined efficiency of the boilers 
and engines, or ratio of the heat turned into work to the 
total heat of combustion of the fuel, was 0.692 x 0.171, 
which is equivalent to 11.8 per cent. 

Steam from Indicator Diagrams.—The following are the 
results of measurements made upon the indicator dia- 
grams taken, to ascertain the proportion of steam ac- 
counted for by them. The actual weight of feed water 
used per revolution was 2.35 Ib.: 
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Percentage 
Proportion of Steam | Pounds | Percentage in Jacket or 
accounted for by per Revo-| of Total resent in 
Indicated Diagrams. lution. Feed. ylinder as 
| Water. 
Steam present in high-pres- Ib. | percent. | percent. 
sure cylinder after cut-off, | 
when the pressure was 
125.4 1b. per square inch | 
above the atmosphere | 1.49 63.4 | 83.6 
Steam present in interme-| } 
diate cylinder, when the| | 
pressure was 19.41b. per 
square inch above the at- 
mosphere... a oahit aa 74.9 25.1 
Steam present in low pres- | 
sure cylinder near end of 
expansion, when the pres- 
sure was 8.6 lb. per square 
inch below the atmosphere 1.39 59.1 40.9 








Subsequent Trial by Chief Engineer.—After the trial 
above descri been carried out, the Iona made a 
yoyage up the Mediterranean, and on her return journey 
from the island of Serpho to Rotterdam, on August 15 
1890, when the vessel was off the coasts of Tunis an 
Algeria, the chief engineer of the vessel, Mr. J. Fiddes 
Brown, carried out a trial on his own account. The 
weather was fine throughout the trial, with light head 
winds, but the vessel was rolling somewhat during the 
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latter part. The mean draught during the trial was 
about 20 ft. 9 in. 

The trial commenced at 5.33 a.m., and was continued 
until 4.26 p.m. by chronometer, thus lasting for 10 hours 
53 minutes, or 653 minutes. 

As in the Committee’s trial in July, the coal was twice 
weighed, the difference between the two methods of 
weighing being only 1.2 per cent., which is accounted for 
by the difficulty of weighing accurately during the roll- 
ing in the latter part of the trial. The total coal used 
was 10,631 Ib., or 16.3 1b. per minute. 

Indicator diagrams were taken from each end of each 
cylinder every half-hour throughout the whole trial. 

wo Richards indicators were used ; one was kept con- 
stantly on the high-pressure cylinder, while the other was 
changed between the intermediate and low-pressure cy- 
linders. The indicators were attached to the cylinders 
by the usual long pipes and bends, and top and bottom 
diagrams from the same cylinder were taken on each 
paper. In this way 22 complete sets, or 66 separate 
papers with two diagrams on.each, were obtained. The 
maximum indicated horse-power from any one set of dia- 
grams was 730.0, taken at 1 p.m.; and the minimum from 
any one set was 683.5, taken at 3.30 p.m. 

The revolutions were counted once in each quarter of 
an hour, and the mean of all the observations gave an 
average speed throughout the trial of 63.9 revolutions per 
minute. 

The mean barometric pressure throughout the trial was 
30.10 in. of mercury, or 14.8 lb. per square inch. The mean 
pressures in the first and second receivers were respec- 
tively 41.5 lb. and 1.8 1b. per square inch above the atmo- 
sphere. The mean readings of the water gauges connected 
with the forced draught apparatus were as follows: 

Position of Gauge. Pressure. 
On air trunk near fan 1.03 in. of water 


= » at back of 

boilers ae ae — O78 ss és 
On ashpits, mean of four 

gauges és 08 ree 


The mean speed of the fan engine was 218.5 revolutions 
per minute, and the indicated horse-power developed was 
2.6. Asin the Committee’s trial in July, steam was supplied 
to the fan engine from the donkey boiler. The mean 
temperature of the gases in the uptake of the furnace, 
as indicated by a pyrometer pl at a height of 64 ft. 
above the level of the firebars, is given as 672 deg. Fahr. 

The principal results of the August trial are given in 

Table X., along with those of the Committee's trial ; 
and it will be seen that these two sets of results agree 
remarkably well. The only essentia} difference between 
them is that in the August trial the coal is given as 
1.38 lb. per indicated horse-power per hour, whereas in 
the July trial it was 1.46 lb. per indicated horse-power 
yer hour. The same description of coal was used in 
both of the trials. In the August trial the feed water 
was not measured, and the drain and jacket water was 
delivered direct into the hot-well, instead of being 
allowed to collect gradually in measuring tanks before 
being mixed with the feed water. In consequence 
mainly of this, the feed water entered the boiler at 
a mean temperature of 157 deg. Fahr.; whereas in 
the July trial the mean feed temperature was 106 deg. 
Fahr. The difference between the amount of heat 
taken up in the boiler by 1 1b. of water in the two trials is 
4.6 per cent. of the largeramount. The difference between 
the two fuel consumptions is 5.5 per cent. of the larger 
amount. These two results strikingly corroborate each 
other, and show how exactly it is possible to estimate 
beforehand the actual saving due to the heating of the 
feed water. The consumption of coal in the August trial, 
if calculated for the conditions under which the July trial 
was carried out, would be 1.451b. of coal per indicated 
horse-power per hour. The continuous variations of 
boiler pressure, cylinder mean effective pressures, horse- 
power, and eel, during the August trial, are shown in 
Figs. 15 to 18. 

Spced of Vessel. —Besides careful measurements from the 
ship’s chart, taken by Captain Cranston at regular 
interva's throughout the Committee’s trial and embodied 
in the ship’s log, a continuous registering log was em- 
ployed to estimate the speed of the vessel, aad the reading 
was noted every half-hour during the trial by the captain 











Distance in 
| Extract from ‘* Iona’s” Log. Nautical Miles. 
Time. | Headlands, &c., and Weather. | 
| By Log.| Cart 
July 13 | 
1 p.m. | Passed Shields pier. Set log at 0 0 
zero. Light S.W. wind. Smooth 
sea. | 
6 Pa Passed Whitby lighthouses. Fresh 39.8 40.0 
8.W. breeze. Smooth sea. 
6.30 ,, | Off Robin Hood Bay. ‘Trial began. 44.5 | 
30 ,, Passed a Head. Fresh 69.5 70.0 
| $.W. breeze. Slight head sea. 
July 14 
3.40 a.m.| Passed Outer Dowsing light vessel. | 122.5 123.5 
| Fresh S.W. breeze. Slight head 
sea, 
62)... Passed Dudgeon light vessel. Ris- | 128.0 | 130.0 
| ing wind. Moderate sea. | 
7 » | Passed Hasborough light vessel. | 150.8 | 155.0 
Strong 8.W. wind. Slight head 
| _ sea. | 
8.50 ,, | Passed Newarp light vessel. Strong 167.5 | 167.0 
| S.W. wind. Slight head sea. | 
0.45 4, | — Cross Sand light | 173.0 | 174.0 
| vessel. 
10.30 ,, | Off Yarmouth. Trial ended. 179.5 
10.50 |, | Passed Corton light vessel. 182.0 | 181.0 
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TABLE X.—Cumparative Resultsof two Trials of the 





Trial made by... pi fais { 


Date of trial 


Duration of trial .. és .. hours 
| Type ofengines .. sn cabiy be 
| Cylinder diameter, high-pressure in 
+ os intermediate _,, 
*” Ra low-pressure er 


Stroke, length .. 2 o 
main boilers ea 

single-ended or double-ended 
Furnaces, total number.. 
Heating surface, total .. 

a = tubes .. 
Grate area (actual) os 
Total heating surface to 


' 
| 
' 


Tt aq ft.! 
on a | 


oe ” | 
grate area, 
ratio’ 


| Tube surface to grate area 


Grate area to flue area through 
tubes. es oe +. ratio: 
Grate area to area through funnel ,, | 


Mean Pressures. | 


Mean boiler pressure above atmo-| 


sphere ; 1b. per sq. in.) 
Mean admission pressure igh-pres-| 
sure cylinder above atmosphere | 
Ib. per sq. in. | 

Mean effective pressure high-pressure: 
cylinder .. : Ib. per sq. in.| 


| Mean effective pressure in ermediate! 


cylinder .. . Ib. per sq. in. | 


| Mean effective pressure low-pressure’ 


cylinder .. Ib. per sq. in. | 


| Mean effective pressure total reduced) 


to low-pressurecylinder Ib. persq. in. 

Mean exhaust pressure low-pressure) 

cylinder below atmosphere | 
Ib. per sq. in 

in condenser below 

Ib. per sq. in. | 

revs. | 


atmosphere 


Jat 





t, inter cylin-} 
der se os oe so See 
Piston constant, low-pressure oylin- 
er a a oo ers 
Indicated horse-power, high-pressure! 
cylinder .. - moet ool EEP.| 
Indicated horse-power, intermediate) 
cylinder .. ae = ork Mes 
Indicated horse power, low-pressure 
cylinder .. - an me te 
Indicated horse-power, mean total tb | 


hour - os a 
square foot of actual) 


grate area perhour .. 


of total 
heating surface per hour... Ib. 
Coal burnt per indicated horse-power 
rhour .. Ib. 


| Carbon value of 1 Ib. of coal as 


us a cis oe oe i 

Carbon value equivalent per indicated 

horse-power per hour ..  —_ 

Feed water per minute .. an oo | 
hour bie 


” o* 99] 
” square foot of total. 
heating surface per hour Ib. 
Feed water per pound of coal .. ue 
from -_ 


” ” ” 
at 212 deg. Fahr. a se 
Feed water per pound of carbon value’ 

from and at 212deg. Fahr. .. 1., 
Feed water per indicated horse-power 
per hour.. as os ow Ib 
Calorific value of 1 Ib. of coal as! 
used thermal units’ 
taken up by 
feed water ye om r cent. 
Percentage of line 49 carried away by 
furnace gases r cent.) 


a osc 
| Percentage of line 49 lost by imperfect 


combustion ma -. percent. 
Percentage of line 49 used in evaporat 
ing moisture in coal .. percent. 
Percentage of line 49 unaccounted, 


i? .. - ws -. percent. 
Heat taken up by feed water per 
minute ae thermal units 


Heat turned into work per minute 
thermal units 

Heat taken up by feed water per in- 
dicated horse-power per minute 
thermal units 

Efficiency of boiler (line 50) per cent. 
engine (line 56 + line 55) 
r cent. 

Efficiency of engine and boiler com-| 
bined (line 58 by line 59) _ per cent.| 
Mean velocity of steam through water 
surface in boilers per minute ft. | 
Space occupied by boilers per indi- 
cated horse-power cub. ft. 
Weight of engines, boilers, &c., with 
water, per indicated horse-power 
tons 

Clearance volume, high-pressure cy- 
linder.. Ne se r cent. 
Clearance volume, intermediate cy- 
linder... Me .. percent. 
Clearance volume, low - pressure cy- 
linder om as +. percent. 
Clearance surface, high-pressure cy- 
linder.. en +. Square feet 
Clearance surface, intermediate cy- 
linder “e -. square feet, 
Clearance surface, low-pressure cy-| 


” 


ee =e .. square feet 
Speed of vessel, mean, during trial’ 
knots 

Mean temperature of outer air; 


deg. Fahr. 


{ | 
Research 
Com- — Chief 


mittee. | Engineer. 


<i July 13 & August 15, 
14,1890 | 1890 


"16 10.88 
Triple Triple 
J 2188 | J 21.88 
N 34.02  N 34.02 
N 56.95 | N 56.95 

39 «|| ~Cl88 
We eee 
Single | Single 
4 | 4 
3160 | 3160 
2590 2590 

2 | 48 

752 75.2 

61.7 61.7 

2.3 2.3 

14 | 14 
| 

165.0 | 162.0 
1425 =| «(147.8 

46.65 | 47.33 

20.44 | 20,21 

7.16 | 7,96 

21.13 21.95 

1274 | 128 

13.88 13.76 

61.1 | 63.9 

441, 461 

1082 | 1132 

30.54 | 31.93 
205.6 | 221.0 
221.2 | 231.7 
218.6 255.0 
645.4 | 707.7 

15.7 | 16.3 

942 978 
22.4 23.3 
0.298 0.310 
1.46 1.38 
1.02 
1.49 

143.6 | 

8616 
2.73 
9.15 

10.63 

10.42 

13 35 

14,830 | 

69.2 | 

162 | 

0.0 
0.0 

14.6 

161,100 

27,500 30,250 

249.6 

69.2 | 

7.1 | 

11.8 

1.61 

4.15 4.15 
0.31 0.31 
12.41 12.41 
10.11 10.11 
7.64 7.64 

12.75 12.75 

29.14 29.14 

49.5 | 49.5 

86 | 90 
62 | 91 





TaBLe X.—continued. 








— | Trial made b Com. | ,, Chief 
Bt ~ mittee. Engineer. 

72 | Mean temperature of chimney gases 

deg. Fahr.} 452 (672*] 
73 | Mean temperature of feed water ,, 106 5 
74 7 s a boiler steam 

deg. Fahr 373 371 
75 ‘ Pe a circulating water 

deg. Fahr.| 55.8 786 
76 ae ” » discharge water 

deg. Fahr.| 75.5 94.4 

Forced Draujht Pressures. 

77 | In casing, near fan inch of water, 4 0.87 +1.03 
78 at back of boilers _,, +0.34 +0.78 
79 | Inashpits, meanof4gauges__,, +0.17 +0.32 
8v | In funnel ‘ oe as ae —0.25 














* Indicated by a pyrometer in uptake of furnace. 
J=jacketted. N=not jacketted. 
or the officer on watch. The extract from the ship’s log, 
relating to the time of the trial, given in the first column 
of the present page, has been kindly furnished by Captain 
Cranston. 

The distance recorded by the registering log during the 
trial was therefore 179.5 —44.5 or 135 nautical miles in 16 
hours, which is equivalent to a mean speed of 8.4 knots. 
The distance traversed by the ship during the trial, as 
measured from the chart, was 138 nautical miles, which is 
equivalent to a mean speed during the trial of 8.6 knots. 

There is added to this report Table X., showing the 
leading results of the trial of the Iona carried out by the 
Committee on July 13 and 14, 1890; and beside these are 
placed the corresponding figures for the subsequent trial 
made by the chief engineer on August 15. There is also 
added an appendix giving a list of the members of this 
Institution and others who have taken part in the Com- 
mittee’s trial. * 


APPENDIX. 
Staff of Observers. 
Members of the Institution are marked with an 
asterisk. 

One watch was taken by Mr. A. G. Ashcroft, along 
with Messrs. A Brownsword, W. A. Cloud, W. Kennedy, 
L. A. Legros,* P.S.S. Pilcher, and KE. C. de Segundo. 
The other watch was taken by Professor Kennedy,* alon 
with Messrs. H. F. W. Burstall, H. R. J. Burstall,* J. 
T. Ewen, S. B. B. Hebb, J. S. Ruell, and J. H. Shar- 
man. r. C. J. Wilson collected the gas samples during 
the whole of the trial. Mr. John R. Fothergill,* who is 
the superintending engineer for the owners, and Mr. 
Thomas Mudd,* the manager of the Central Marine 
Engine Works, were both on board ; and Mr. J. Fiddes 
Brown, chief engineer of the ship, as well as his staff, 
gave every possible assistance in the work. The Com- 
mittee are much indebted also to Captain Joseph Cranston 
and his officers for their courtesy throughout the whoie of 
the operations. 








AMERICAN Coat Mintnc.—Coal mining west of the Mis- 
sissippi River is making good progress, although the price 
at the mines is not very high. In 1880 the number of 
tons mined was 4,584,324; in 1889 the product had in- 
creased to 16,067,500 tons. North Dakota, Texas, New 
Mexico, and the Indian Territory have been added to the 
list of coal-producing States since 1880. Coal producers 
in Western Franetraels are looking to New York and 
its vicinity for new markets, as western and southern coal 
is competing more sharply with Pennsylvanian coal every 
year. 





THAMES AND CLYDE River Trarric.—Messrs. D. and 
W. Henderson and Cv. launched on Saturday, the 25th 
ult., from their shipbuilding yard at Meadowside, Par- 
tick, the Lord of the Isles, a splendid paddle steamer of 
450 tons, built to the order of the Glasgow and Inveraray 
Steamboat Company, Limited. The dimensions are : 
Length, 255 ft. ; breadth, 25 ft. 6in.; depth, 8 ft. 6 in. 
The vessel is to replace the old Clyde favourite of the 
same name, which was built by Messrs. Henderson in 
1877. The old steamer has been sold to the Victoria 
Steamboat Association, London, who own another fast 
Clyde boat in the Glen , and will in future ply on 
the Thames between London and Harwich. The fact that 
the vessel on her new route would require to sail under 
the London bridges, necessitated several important 
alterations. The old funnels have been replaced by 
telescopic ones, and the first mast has been cut to 
swing forward and rest upon acrutch. There is a com- 
plete installation of electric light on board. When the 
old steamer was launched fifteen years ago it was con- 
sidered almost an impossibility to cover the 228 miles 
between Glasgow and Inveraray in a single day ; at all 
events, it was believed that taking the dozen stoppages 
into account, the journey could only be accomplished by 
a vessel steaming at the then exceptional speed of twenty 
miles an hour. The first Lord of the Isles was designed 
to accomplish the task. verbody knows how admirably 
she fulfilled the expectations of her builders, her speed 
on her concluding run last autumn being at least equal 
to what it wasin her earlierdays. The steamer launched 
on Saturday generally resembles in appearance her pre- 
decessor. bie is after the same model, though longer and 
broader, and saloons have been rearranged. The engines 
too are larger and of greater power. Steam is supplied 
from two haystack boilers and a high speed is expected. 

* Reports of the previous trials of the s.ss. Meteor and 
Fusi Yama will be found in ENGINEERING, vol. xlvii. 








page 527, and vol. xlvix., pages 577, 605, and 652. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPiILep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 18883—1888. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. Reaver LACK, Esq. 

The date of the advertisement of the t of a plet 
ye arytang is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

* person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Offre of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


5734. O. Imray, London. (Hogan ee ng Company, 
New York, U.S.A.). Heating Boilers. (8d. 9 Figs.) April 15, 
1890.—The boiler consists in a reservoir section d sustained over 
a firebox section by a surrounding jacket f to form an intervening 
smoke chamber g!, the two sections being connected at their upper 

arts by a tube 6 for a circulation of the hotter fluid, and at their 
ower parts by independent pipes k for the downward movement 
of the colder fluid. These latter Les og are protected from the heat 
of the fire by being extended outside the casting. The two sec 














tions are preferably made of circular form, the firebox section con- 
sisting in an annular water leg a! surmounted by a hollow crown 
plate a perforated to permit the escape of the smoke to the smoke 
chamber from which it is discharged by a smoke fluet The upper 
reservoir section is preferably tapered inward toward the bottom 
to permit the circulation of the heated gases between the jacket 
and the exterior of the reservoir, the smoke or gases being dis- 
art from the jacket at the highest point. (Accepted April 
» 1891). 


6590. J. D. Churchill, London. Apparatus for 
Governing Steam Engines. [1ld. 14 Figs.) April 29, 1890. 
—This invention relates toapparatus for governing asteam engine, 
in which pound attach t valves 4 and 4% on the low-pres- 
sure cylinder 3 is actuated through a pin and slot connection 14, 
15 from the governor 20 that controls the main high-pressure 
throttle valve, the arrangement being such that the main valve 
can be closed to a predetermined extent before the compound 
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attachment valve will be opened and the latter valve will be closed 
during the earlier part of the opening movement of the main 
throttle valve. The compound attachment valve consists of a 
valve case within which is supported a tapered slotted valve 
seat fitted with a correspondingly tapered slotted valve. For 
adjusting the position of the valve relatively to its seat there is 
provided a screw nut journalled on a reduced part of the 
valve spindle working through’ a threaded hole in the lower end 
of the valve body. (Accepted April 1, 1891). 


961. W. P. Thompson, Liverpool (4. C. Pyle, India- 
napolis, U.S.A.) High-Sp Steam es. (8d. 11 Figs.) 
January 20, 1891.—Ina steam engine a series of cylinders 3 are 
inclosed in a casing 1, 4 connecting their pistons 5 to a 
common crank wrist 31 operated from the main shaft 2. A centri- 
fugal governor is also mounted on the main shaft carried in such 
casing, asteam chest being between the governor and the cylinder. 
Its bottom 20 has steam ports, and provides a seat for the valve 7 
thereon. The circular valve 7 is seated on such steam chest and 
adapted to close the ports by rotation, such valve provided with a 
flange 9 and carried upon acircular flanged yoke plate 10 pivotted 


to the governor and normally eccentric to the main shaft, whereby 
the centrifugal movement of the governor weights operates to 
carry the yoke nd the valve over and more eccentric with the 


Fig. ; WY Y Yy 



































main shaft, and thereby operates to cut off the area of the port 
openings as the speed of the engine increases, and by its reverse 
movement to enlarge the openings as the speed of the engine is 
diminished. (Accepted March 25, 1891). 


MINING AND METALLURGY. 


6645. J. H. Lancaster and M. R. Conley, New York, 
U.S.A. Manufacture of Iron and Steel. [ls. 3d. 
18 Figs.) April 30, 1890.—The iron ore is treated in horizontal 
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retorts T, open at one end, and supported within a furnace a2, which 
is provided at its rear with supplementary heating chamber A?. 
With the treated ore hydrocarbon gas is mingled in the retorts. 
ris the tube for admitting the gas and C isa pipe for the discharge 
of the impure gases. When the ore is ready for removal from the 
retorts, it is forced through the rear openings, which are pro- 
vided with sliding doors, into the supplementary heating 
chamber A2 without its exposure to the atmosphere, whereby it 
is prevented from taking up oxygen. The bottom of the chamber 

2 has openings a5 leading to the vessel D resting on a truck E, 
which move on rails in a passage way a6, under the chamber A?, 
through which the purified ore drops. The truck is wheeled to the 
melting furnace C2, into which the ore is discharged by opening 
the valve. (Accepted April 1, 1891). 


9500. J. Laidlaw, Glasgow. Bending Tubes. (6d. 
2 Figs.) June 19, 1890.—In table A is a slot B B, in which a slide 









Fig. 1. 






































CC, carrying thetwo movable rollers D, E, is moved by means of 





a spindle E attached to the block C C, and having a screw formed 





on its outer end. This screwed part works in a nut g, having a 
bevel wheel G formed on it. The nut is turned by the handwheel 
H and bevel pinion I. J and K are the two fixed rollers. The 
four rollers are so grooved that when two of the rollers are brought 
together they will completely inclose the tube. By this means 
the tubes are prevented from getting out of shape. The first 
motion shaft is driven by the two belts M, M!, the loose pulleys 
N, N!, and one fast pulley O. Motion is communicated to a second 





















































shaft P by the tooth-wheels Q,R. The shaft P has two bevel 
pinions S and T, which gear with the bevel wheels U and V keyed 
to the axis of the fixed bending rollers J and K. Motion is com- 
municated to the roller D from the roller J by means of the 
tooth-wheels W, X, Y, and motion is communicated to the roller 


E by means of toothed wheels d! underneath thetable. (Accepted 
March 25, 1891). 
19,602. J. Fletcher, Birmingham. Milling Ma- 


chines. [lld. 5 Figs.) December 2, 1890.—When grooves are 
to be milled in taps, three taps are placed between the centres, 
ard secured by the milled head-pins m?. The spindle b with 
cutters )! are adjusted by screws al2, moved by mitre wheels 
al4 and a16in headstock B, and in back centre by screw c5. Step 
pulley a8on shaft g4 with worm gearing g? and g® move slide 
rest F, from back to front, milling first groove in the three taps, 


Fig.l. 








commencing at the heel or screw ends of ssme, and continuing 
milling whole length of plate required. When this is finished the 
slide E has dropped by the action of clog f*, lever f2, and cams /1, 
so that cutters b! clear the taps. The drop of slide E unlocks bolt 
k and keeps it open until bushes 7, with their wheels, have re- 
volved. When slide E drops the slide is released and carried back 
to its original position. During the journey of the slide rest to 
front it causes the taps to be carried round into position for an- 
other groove to be milled. (Accepted April 1, 1891). 


15,553. A. Gobel, Ems, Germany. Screwing and 
Cutting Pipes, &c. [(6d. 4 Figs.) October 1, 1890.—In this 
device a headstock b carries the cutter head & and the automatic 
device for cutting off portions of pipe, which consists of a piece 
J in which is adjustably arranged a slide h held in place by a plate 
g provided with small cutters ¢ and reciprocated by the screw i 
operated by the star-wheel /, is caused by means of a hand crank 
and a screw gear to turn upon a hollow shaft z forming part of 
the main support A. The blank to be operated upon is held in 
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position concentrically with the stock b by a clamping device pro- 
vided upon the support A consisting of a piece n provided with 
inner and outer screw threads, a movable ring r, and a bent piece 
or jaw d. A device whereby the cutter head k is caused to bear 
with the desired amount of pressure upon the blank consists of a 
pressure lever u operated by the eccentric portion of a spindle v, 
turned by a handle w so as to swing round a pivot, while its free 
end acts upon the cutter head f by means of a cross-piece 4. 
(Accepted April 1, 1891). 


GAS ENGINES. 


and M. Hille, Dresden. Valve 


10,642. O. Voge’ 
of Gas, &c., es. (8d. 6 Figs.) July 9, 1890,— 
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Opposite to the stem 6 of the admission valve a is arranged a 
reci ting finger c, moving synchronously with the slide valve 
e. By the side of these parts is placed a lever d capable of oscil- 
lating by gravity and carrying a movable pin e controlled by a 
spring, the lever and the spring being so dis d that, when 
the lever is in its operative position, the pin will be lengthwise 
between the stem of the admission valve and the reciprocating 
finger. The finger on advancing, will press the pin against the 
valve stem and thus open the valve, the pin being pushed back- 
ward again by the spring when the finger les. Sideward of 
the lever there is a tappet h, which, at every streke of the slide 
valve, oscillates the lever, so as to throw the pin out of the line 





with the stem and the finger. The lever is so balanced that, when 
the engine runs at the proper speed, the lever, after swinging out 
of its operative position, will return in time to be again acted 
upon by the finger at its next forward stroke. The admission 
valve is in this case opened at every stroke of the slide valve 
But if the speed of the engine is too great, the lever, on oscillating 
backward, will be too late for the pin to be engaged by the finger, 
the valve consequently remaining closed, and the cylinder will 
not receive any charge of explosive mixture. This skipping of 
charges continues until the engine has resumed its normal speed, 
whereupon the admission valve is opened again regularly. (Ac- 
cepted March 25, 1891). 


3350. B. H. Coffey, Philadelphia. Gas Engine. 
{1ld. 13 Figs.] February 24, 1891.—The end plate D has a water 
space d! formed in it. The ee d2, d? are connected by 
a passage d3, and d9 is a passage leading from one of them to the 
exhaust pipe; d4 d4 are air inlet ports, and d5 a gas inlet port 
supasaned from an nang | air port dé a partition d6, and the 
gas pipe d7 leads through the air port and the partition ; d8, d3, 
&c., are ports leading through plate D to the cylinder. Into a 
passage leading into the ignition port dl, is fastened a closed 
tube situated in a flue R, in which is a Bunsen burner Chambers 
el, el in the valve E connect with an annular opening e? and 
open on the face of the valve — slots e,e. The valve is 
held in position by a bolt E*, upon which is screwed a handwheel 
E‘, A plate E% rests against the end of valve E. A spring E4 
keeps the valve pressed against the end plate D. The valve E is 
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constantly rotated by the gear wheel F meshing with its circular 
rack Ki, and driven by shaft F!, which has a spirally-toothed 
wheel F? engaging with a spiral gear Q, the gearing causing the 
valve E to make a half-revolution for each complete revolution of 
the shaft K. When the ports e, e register with the air and gas 
ports d4, d4, d5, the charge is drawn in, passing through openings 
el, e2, and ports d8 to the cylinder. The valve continuing to 
revolve, its openings ¢ are closed by the plain face of plate D 
during the compression of the charge, and one of the openings ¢ 
registers with the firing port at the end of the compression 
stroke, allowing the mixture in the cylinder to enter the heated 
tube and become ignited, the ignition being communicated to 
the cylinder. At the end of the explosion stroke the openings e 
register with the exhaust ports d?, and the gases are expelled 
during the return stroke. (Accepted April 1, 1891). 


MISCELLANEOUS. 


A. T. Booth, London. Sawing Machines. (8d. 
7 Figs.) March 31, 1890.—To enable } to be cut within less 
space than is usually required, the machine, which is provided 
with wheels 2, is adapted to travel on rails 3, and the log remains 
stationary. The machine comprises a main frame 1 on which is 
adjustably mounted a saddle consisting of a transverse piece 7 
and two end pieces 7a, that carries a motor cylinder 6. The 
cylinder is fitted with a piston, whose rod extends through 
both ends of the cylinder, and is connected to a saw frame which, 
with the saw 12 it carries, is worked by the mpeg | move- 
ments of the piston, the saw being constructed to cut in both 
directions. The cylinder is supplied with steam through a flexible 


pipe 14 wound upon a drum 14a. A weight 16 winds up the drum 
and pipe as the machine moves from either end of its travel, 
Ge 


ng is arranged whereby the machine is caused to advance 





along the rails as required to feed the saw to the work ; and after 
a board has been cut the machine can be readily returned and 
the saddle and saw be lowered into position to commence a fresh 



























cut. The machine is moved forward by means of a weight and 
we fall of which is attached totheframe. (Accepted April 
’ . 


5091. S. Pitt, Sutton, Surrey. (The Engelberg Huller 
Company, Syracuse, N.Y., U.S.A.) Hh » &c., Rice. 
{1ld, 12 Figs.] April 1, 1890.—In this machine a convex edged 
hulling plate G co-operates with a ribbed cylinder D to remove 
the hulls from the grain. The grain is fed through a ho per N 
to one end of the casing containing the hulling cylinder and is dis- 
charged at the opposite end. The hulling plate is made adjustable 
by means of screws F, so that it may be set at any desired angle. 


will open the air valve and allow compressed air to escape, and 
when the pressure within the vessel and conduit is reduced to 
the external atmosphere, the valve will be again closed. (Ac- 
cepted March 25, 1891). 


470, S, and T. Glover and J, Critchley, St. Helens, 
Lancs. Coin-Freed Gas Meters. (8d. 3 Figs.] January 
10, 1891.—According to these improvements the coin is passed 
through a slot A, and enters an opening formed in a drum E. 
This opening is not sufficiently deep to permit the coin to be con- 
tained altogether within the drum, so that one edge projects and 
forms a temporary tooth, which upon rotation of the drum by 
means of the handle F, engages with a scallop wheel D, and im- 
parts a partial rotation thereto, and afterwards falls into a re- 
ceiver H. Upon the scallop wheel spindle is mounted a wide 
spurwheel I, engaging with aspur pinion J, which has ascrewed 










































































The screws F are provided with plates F! marked with a scale to 
show the distance of the plate from the cylinder. The hulls 
through the perforated bottom C of the casing, below the hulling 
cylinder, and fall into a chute T by which they are conveyed to a 
receptacle H!, The grain passes from the huller through a 
separate chute Q to a polisher S, from which it passes through a 
spout U. An opening is formed in the plate C, closed by a gate, 
to allow the accumulated grain to be discharged should the ma- 
chine break down. (Accepted April 1, 1891). 


7632. F. Y. Wolseley and P. P. Craven, London. 
Shafts for Transmitting Rotary Motion. [8d. 4 Figs.) 
May 16, 1890.—The shaft is composed of a number of pieces of 
metal B of barrel shape, the radius of the barrelling being about 
that of the smallest curves it is intended that the end of the shaft 
shall be bent to. The ends of these barrel-shaped pieces are 
convex, and have formed in them cylindrical holes C parallel to 
their axes. These holes extend into the bodies of the pieces B. 
Short pins D somewhat smaller in diameter than the holes C are 
inserted therein, so that one of each takes into a hole in the end 
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of one _— B, and the other end into the corresponding hole in 
the end of the next piece B. On rotary motion being imparted to 
any one of the pieces, the others are caused to rotate by the pins 
D; and as these are loose in the holes C of the pieces B, the latter 
may be placed at an angle to one another without interfering with 
their rotary motion. These barrel-shaped — are pl ina 
sleeve A, anda piece of cord G is passed through holes F in the 
entire number of these pieces B, and each end is secured to a 
washer G1, (Accepted May 16, 1891). 

8369. V. ye Automatically Dischar; 
Compressed from Air Conduits, (Sd. 2 Figs.) 
May 380, 1890.—For automatically removing excess of air pressure 
from within an air conduit temporarily charged with compressed 
air, such as those used for working pneumatic clocks, an appa- 
ratus is used which, according to this invention, comprises a 











vessel A containing mercury, and provided with an inlet B for 
compressed air, an outlet normally closed by a valve D, anda 
receptacle F for liquid, the eee being such that com- 
pressed air entering the vessel A will act upon the liquid and force 
the same into the receptacle F, and when a slight decrease of 
pressure is produced within the vessel, the liquid by its weight 











eye, and is mounted on a screw spindle parallel with the spur- 
wheel spindle. The spur pinion moves helically upon the screwed 
— through a distance determined by the number of teeth in 
the scallop wheel, by the ratio of the number of teeth in the pinion 
to the number of teeth in the wide spurwheel, and by the pitch 
of the screw. The other end of the screwed spindle carries a wheel 
which engages with the ordinary counting mechanism of the 
meter. The pinion J at the end of its travel comes into contact 
with a collar L, and the further rotation of its screwed spindle is 
stopped, and the action of the meter will be stopped, and no more 
gas can pass through it until the pinion has again been moved out 
of contact with the stop L. (Accepted March 25, 1891.) 


2450. D. H. Carpenter, Orlando, Florida, U.S.A. 
A Combined Nut and Pipe Wrench. [6d. 3 Figs.) 
February 10, 1891.—The invention consists in a wrench having a 
fixed upper jaw c, formed on the end of a bar a, constructed with 
one or more grooves or notches d, the salient edges d! and d? of 
which engage the sides of the nut at some distance from the 











corner. The bar @ is straddled by a yoke f which carries upon a 
pivot h the movable jaw g, the active surface? of which is curved 
and serrated. The lower portion of the jaw g is provided with 
teeth j which engage with a rack e formed on the bara. A spring 
k secured to a block in the yoke f tends always to force the jaw 
g towards the bara. (Accepted March 25, 1891). 


2702, E. T. Fellowes, New York, U.S.A. Hydro-Car- 
bon Burners. (8d. 9 Figs.) February 14, 1891.—Oil issuing 
through the nozzles B, B in the chamber D under pressure or by 
gravity mingles with, and is sprayed by, the steam passing into 
the chamber at right angles to the oil, while the oil and steam 
are also mingled with the hot air and gases from the furnace or 
other source of hot-air supply, which are drawn into the chamber 
D through chamber C and hot-air pipes A by the current induced 
by the mingling of the oil and steam in the chamber D. The 












atomised fuel then passes into the burnerI, whence it issues from 
the end of the burner, and can be ignited like ordinary gas. In 
the form of burner (Fig. 2) another hot-air inlet pipe A! is 
arranged within the steam pipe F, its outer end being screwed 
within an adjusting cap f at the heel of the burner, so that the 
air pipe A!, being fitted in front to the contracted nozzle of the 
steam inlet pipe F, forms a needle valve therefor, to accurately 
regulate the inflow of steam, the pipe A! being preferably fitted 
with a handwheel al to facilitate the adjustment. (Accepted 
March 25, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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LITERATURE. 


Strength and Properties of Materials with Description of 
the System of Testing. By W. G. KirKALDY. ndon : 
Sampson w, Marston, Searle, and Rivington, 
Limited. [Price 4i. 4s.] 

THE volume we are about to review is a descrip- 

tion by Mr. William Kirkaldy of the method of 

testing adopted at Kirkaldy’s Testing Works, 99, 

Southwark-street, London, in addition to which 

are given some tables of results and some fine 

plates showing the effects of the different stresses 
on various materials. The volume opens with a de- 
scription of the buildings containing Mr. Kirkaldy’s 
plant, and the fine museum in which are collected 
the results of so many years spent in experimenting. 
Indeed, this portion of the work is practically a 
catalogue of the contents of the various cases, and 
will serve to inform engineers of what is to be seen 
there. The second section of the work details the 
system of testing followed, but as this differs in no 
important particulars from what is now the ordinary 
practice in commercial testing elsewhere, it may be 
passed over. What would have been of interest, 
and we are sorry to see has been omitted, is a fully 
detailed description of Mr. Kirkaldy’s splendid 
testing machine, which at the time of its design 
was far and away the best machine then made, and 
is still, in spite of the great increase in late years 
in the number of testing machines built, amongst 
the best and most powerful yet in existence. In- 
deed, as regards power it is only exceeded by some 
machines in America, the largest of which is capable 
of giving a pull or thrust of 2,400,0001b., whilst 

Mr. Kirkaldy’s was designed for one of 1,000,000 lb. 

The particular American machine just referred to 

was, however, built for rough testing by a bridge 

company, and cannot compare in accuracy with Mr. 

Kirkaldy’s ; the true compeer of which is the 

famous machine at the Watertown Arsenal. 

The next section of the work contains a number 
of reports of tests made and acommentary on them. 
These reports will be that part of the volume of 
most interest to engineers. Some of these reports 
are of special interest, and we would particularly 
mention a number of tests on large wooden columns 
and beams. It has too frequently been the 
practice to deduce coeflicients for the strength 
of large wooden beams from small selected 
specimens, free from knots and other imper- 
fections. This practice cannot give reliable 
results, as it is impossible to use or obtain per- 
fectly straight grained timber of any size, and in 
testing it is found that a piece of timber always 
begins to yield ata knot. Other interesting parti- 
culars of tests to be found in this section are details 
of some tests on full-sized bridge members, made 
for the Hammersmith Bridge and the South Indian 
Railway. The results of a large number of tests of 
steel joists made for Messrs. Dorman, Long, and 
Co., and of tests on some small rivetted girders for 
the London and North-Western Railway are also 
tabulated. 

This section concludes with some of Mr. Kirk- 
aldy’s conclusions on the results of his experience. 
These conclusions were, it is stated, arrived at in 
1862, and the author states he has seen no reason 
to change any of them since. With all deference 
to Mr. Kirkaldy’s almost unrivalled experience, 
however, we think that some of these conclusions 
require to be modified in the light of more recent 
experiments. Thus the statement that specimens 
stretch equally throughout their length until close 
on rupture, is opposed to our experience with 
steel, where we have usually found the elongation 
per inch to diminish pretty regularly on each side 
of the fracture up to the clips, and we should also 
question the statement that the specific gravity is 
found generally to indicate pretty correctly the 
quality of specimens. Taking the sixty-six con- 
clusions all in all, however, they certainly re- 
quire surprisingly little modification when we 
take into account the period at which they were 
written. 

The next section of the work consists of twenty- 
four large lithographed plates, showing the method 
on which different specimens failed and other in- 
formation of a similar character. From a scientific 
point of view these plates form the best part of 
the work, but we think it is a pity that short de- 
scriptions of the specimens have not been printed 
in the plates, as this would greatly add to their 
convenience. Quite a number of the plates con- 
sist of stress-strain diagrams for different ma- 








terials ; these have been plotted from observa- 
tions taken of the specimens whilst under test, 
but are we think inferior to the autographic dia- 
grams, as the peculiar reduction of stress at the 
yield point proved to exist by Professor Ken- 
nedy’s apparatus has naturally been suppressed 
in the plotting, and a smooth curve shown 
instead. Some very interesting figures showing 
the deformation of a bar by bending will be 
found amongst the plates, together with figures 
showing the method in which the large-sized 
wooden specimens, already referred to above, 
failed. Other plates show the effect of the shape 
of a specimen on the character of its fracture, and 
the deformation of specimens under tensile stress. 
The volume concludes with an historical sketch, 
which we can only regret has not been subjected 
to the criticism of some unbiassed friend of the 
author's before being printed, as it contains some 
somewhat violent attacks on many well-known and 
highly respected engineers. In most cases we fear 
these quarrels must be attributed to want of tact on 
the part of Mr. Kirkaldy, who seems to have been 
unable to combine the swaviter in modo with the for- 
titer in ve. His uncompromising honesty has never 
been questioned, and we should be the last to sug- 
gest he should modify his conduct in that particular 
in any way, but throughout his whole career, from 
the time in which he was a draughtsman at Napier’s 
works, he seems, from his biography, to have failed 
in securing cordial relations with a large proportion 
of those with whom he has come in contact, and very 
few will believe that the faults were all on one side. 
Near the end of the biography it is stated that Mr. 
Kirkaldy tested for Sir J. Bazalgette some links 
of the old Hammersmith Bridge which had been in 
use for upwards of sixty years. The results were 
interesting. The iron proved to be strong and 
showed a good fracture, and Mr. Kirkaldy con- 
cludes from this that the metal had not deterio- 
rated. In departing thus from his maxim of 
‘* facts, not opinions,” he has, we believe, fallen 
into error, as itis on record that 1 per cent. of these 
links broke in being simply carried to the Forth 
Bridge where they were used for temporary pur- 
poses, and we understand all the remainder had to 
be annealed before it wasconsidered safe to use them. 
These facts do not invalidate at all the accuracy 
of Mr. Kirkaldy’s experimental results, as it is well 
known from experiments by Sir Benjamin Baker, 
Professor Bauschinger, and others, that iron or steel 
which may be on the point of breaking from long 
continued alternating stresses shows no deteriora- 
tion when tested in the ordinary way. 

At the end of the biography Mr. Kirkaldy refers 
to the well-known phenomenon, that on pulling a 
steel bar in two, the parts are usually found to be 
somewhat strongly magnetised. Mr. Kirkaldy 
states that the end of the specimen to which the 
stress is applied—a term which Mr. Kirkaldy ex- 
plains as the end which moves during the stretching 
of the specimen—is invariably found to attract the 
north seeking pole of a magnet. This is a very 
loose way of speaking, as stress must, from its very 
nature, be applied to both ends of a specimen in 
statical testing, and the magnetisation is usually 
attributed to the earth’s magnetism acting on the 
bar whilst its molecules are being disturbed by the 
stress. In some cases the testing machine itself 
may be a permanent magnet, and so affect the bars 
tested. Either of these theories will account for 
Mr. Kirkaldy’s observation that by reversing the 
specimen in the machine and again putting the 
stress on, the magnetism of the bar can also be 
reversed. We may add, however, that Mr. Kirk- 
aldy states that his testing machine is erected 
across the magnetic meridian. 
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THE GERMAN REPEATING RIFLE. 

WE have already given detailed descriptions of 
several forms of repeating rifles, including those 
adopted by the English, the Austrian, the Bel- 
gian, and the Turkish Governments. We now 
publish engravings of the German rifle. As this 
represents the practice of the greatest military 
nation in Europe, it is a subject of very great 
interest, and its details are worthy of study. Of 
course the mechanism of all magazine rifles is much 
the same in principle, and it is only in minor points 
that differences arise. In our last article (see page 
402 ante) we drew attention to the varieties in type 
which exist, and need not refer to themagain, particu- 
larlyas the German magazine system is the same type 
as the Austrian, that is, the Mannlicher. The dis- 
tinctive feature is the method of issuing and load- 
ing the cartridges. These are sent out in packets 
of five, held together by a light steel clip, and these 
packets, including the clip, are placed in the maga- 
zine. The cartridges are fed upwards, one at 
a time, and when the last is loaded into the 
barrel the clip falls out of the bottom of the 
magazine, and leaves the space empty for the in- 
sertion of the next packet. The details of the bolt 
are, we believe, due to a committee, and cannot be 
claimed by any particular person. The extractor 
is of the rotating type, that is, it can rotate in 
relation to the bolt, but it is stationary in relation 
to the cartridge. The locking of the bolt takes 
place in the chamber of the barrel, as in the 
Mauser rifle, and is exceedingly firm, giving 
steady and accurate shooting. The cocking of the 
main spring is effected when the bolt is turned to 
commence the extraction of the cartridge, and the 
spring can only be released when the bolt is 
securely locked. 

The breech action of the rifle is shown in Fig. 1, 
page 576, and the details of the mechanism in 
the succeeding figures. The breech is closed by a 
bolt (Figs. 1 and 2), having its handle well forward, 
so that it turns down over the magazine. At its 
forward end this bolt has two lugs which enter 
into the rear of the chamber in the barrel, and 
when the bolt is rotated, lock behind two projec- 
tions in the chamber (Fig. 5). These projections 
are tapered at one part so that when the bolt is 
turned to lock it, it at the same time advances 
about three-eighths of an inch. Inunlocking, this 
motion is taken advantage of to start the cartridge, 
the first part of the extraction being thus effected 
by a powerful screw action. The extractor is 
mounted on the end of the bolt in front of 
the lugs (Figs. 1 and 2, and to a larger scale in 
Fig. 5). Its shank has a deep slot cut in it to 
receive the flat head of the striker (Fig. 3), and 
it has a projection on one side of it forming part of 
a bayonet joint by which the extractor is fixed in 
the bolt. This projection is the equivalent of the 
screw which has been so severely criticised in the 
Lee-Speed rifle, but is, of course, immensely 
superior to that unmechanical contrivance. It is 
solid with the extractor, and therefore cannot 
possibly be lost, while it opposes a fairly large sur- 
face to the wear to which it is exposed. The 
Germans follow the same practice as the English 
in using the non-rotating extractor, while the 
Austrians, the Belgians, and the Turks use an 
extractor which rotates with the bolt. It is ex- 
ceedingly difficult to see what advantage is gained 
to compensate for the increased complexity which 
attends the use of the loose extractor. Possibly it 
was of use in the days of weak cartridges, but now 
the bases of cartridges are so strong that they are 
perfectly well able to bear the pressure of the 
gases without being a ge all round. This 
fact had not been so clearly demonstrated when 
the German design was fixed, but the same 
reason cannot be urged in regard to our Mark IL., 
which is still in the experimental stage. Most of 
its bad features, apart from those of its magazine, 
result from the employment of the non-rotating 
extractor. . 

The extractor (Figs. 1 and 5) is let into the side 
of the loose head, and is secured by the sides of 
the groove in which it lies, being slightly hammered 
over. At the opposite side is a disengaging pin, 
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which is designed to throw out the empty cartridge 
case when the bolt is drawn completely back. The 
groove in which it lies is clearly shown in Fig. 5, 
but the pin is out of sight; it is, however, visible 
in Fig. 1. In the latter figure the end of the pin 
has struck against a stop in the body and has been 
suddenly forced forward, tilting the cartridge case 
over to the right and out of thearm. The stop 
against which the pin strikes, as well as a large 
stop which stands in the path of the lug, are both 
mounted on a pivotted spring arm, and can be 
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instantly withdrawn when it is desired to remove 
the bolt from the gun. 

The body of the bolt is exceedingly strong 
and solid ; the handle is firmly attached to 
it, and could not be broken off by any violence on 
the part of the soldier, such as stamping on it or 
knocking it against a tree to extract a refractory 
case. The bolt is bored from end to end, and 
within it are placed the striker and the mainspring 
(Fig. 3). As already stated, the former has a flat 
head entering a slot in the extractor, while its 
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oint projects right through to reach the cartridge. 
The rear end of the striker is screwed to receive a 
nut, which holds all the parts together (Fig. 2). It 
also carries the cocking catch, which is guided 
partly by the bolt (Fig. 5) and partly by a 
long finger which a ge over and bears upon 
the bolt. A bent on the lower side of the catch 
also slides in a groove through which the sear of 
the trigger projects. The cocking is effected by 
means of two inclined planes, or cam paths, one 
cut into the wall of the bolt (Fig. 2), and the other 
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forming a spur or projection on the cocking catch. 
Supposing the arm to have just been fired these 
two surfaces lie together, and the bolt forms one 
continuous cylinder with the cocking catch. When 
the bolt is rotated to unlock it, the cocking catch 
cannot turn at the same time, because its finger 
lies in the slot cut in the body. The two inclines 
therefore move over one another, and the catch is 
forced back until the point of its incline rides on the 
flat end of the bolt (Figs. 1 and 5). The bolt is now 
drawn back to extract the empty cartridge, and then 
forced forward to load a full one. In its progress 
the cocking catch meets the sear of the trigger and is 
held by it, so that when the bolt is turned these 
inclines come opposite each other, and the full 
force of the spring tends to drive the striker for- 
ward as soon as the trigger is pulled. If the trigger 
should be pulled before the bolt is locked the one 
incline strikes the other, and so prevents the striker 
reaching the cartridge. There is a safety catch by 
which the bolt can be locked, and rendered in- 
capable of being fired until the catch is turned 
back. This is seen in Figs. 1 and 5 and separately 
in Fig. 2. It consists of a spindle cut away on one 
side for a part of its length ; it is provided with a 
thumb-piece to turn it. The spindle lies in a 
recess in the cocking catch, and in the finger 
which projects from the latter (Fig. 2). In the 
position shown in Fig. 1 the spindle offers no 
opposition to the cocking catch going forward, but 
if the thumb-piece be turned over to the other side, 
the uncut end of the spindle takes into a recess in 
the end of the bolt, and locks all the parts firmly 
together. The safety catch also serves to lock the 
nut on the end of the striker bolt. The spindle is 
pressed outward by a spring and its round end 
takes into a similarly shaped recess in the under- 
side of the nut. By pressing the spindle forward 
the nut can be released and turned. 

The magazine is exceedingly compact, and is 
combined with the trigger guard, as it is not 
intended to be removed, except at rare intervals. 
The feeder spring is a bell-crank with one arm 
exceedingly short. This short arm is pressed upon 
by a plunger around which isa coiled spring (Fig. 6). 
This gives a very even motion, with little difference 
of pressure between a full and an empty magazine. 
The clip, with its complement of cartridges just as 
it is issued to the troops, is shown in Fig. 4. It is 
thrust into the magazine and is held by the projec- 
tion on its back taking into the catch (Fig. 6) in 
front of the trigger guard. By pressing the knob 
on this catch the holder can be released, and will 
spring out upwards. The entire arrangement is, 
in fact, similar to that of the Austrian Mannlicher 
magazine rifle, which we have already described at 





length on page 265 ante. 


It will be noticed in Fig. 1 that the barrel is 
apparently of very large external diameter. It is 
not, however, the true barrel that is seen, but a 
light outer case surrounding it. Between the two 
there is an air space which acts as a non-conductor to 
prevent the soldier’s hand being burned by the hot 
metal. The sights are fixed on the outer case, the 
barrel being thus of perfectly uniform section, and 
free to expand or contract as it requires. 

The following Table gives the dimensions of the 
rifle : 

The German Mannlicher Magazine Rifle. 


Calibre ... .  %9mm., -311 in. 
Totallength .. 1.245m. 4ft. 0.8 in. 
Length of barrel re py re TS ee 
Weightwithoutbayonet 3.8 kilos. 8.4 Ib. 

»» _ of bayonet ese ic 
Length of cartridge ... 82.5 mm. 3.24 in 

” projectile ... 31.6 ,, 1,24, 
Weight of cartridge ... 27.5 gms. 425 grs 
Weight of projectile 

with steel or nickel 

envelo as ae - Sie ae 224 ,, 
Initial velocity with a 

charge of 2.5 grammes 

of smokeless powder, 

measured at 25 metres 

from the muzzle... 625 m. persec, 2050 ft. 
Pressure ... see «. 93200 atm. 
Greatest elevation for 

500 metres... «.  LSdeg. 
Lateral divergence at 


600 metres... he 64 ,, 
Rifling, four grooves of 240 mm. pitch. 
The projectile makes 2580 revolutions the first second. 
iam. 3800 metres (4150 yards) with an elevation of 
32 deg. 
Sight graduated to 2050 metres (2230 yards). 
Perforation at 300 metres; 7 mm. of = : 
” ry pine 
” 400 ” ” ” 
” ” ” ” 


The weak point is the attachment of the cocking 
catch, which might easily be bent by a fall or a 
blow. 

The rifle is well balanced and easy to manipulate. 


” ” 





EXPERIMENT N28. 





Trials of 3 Cornish Boilers 
at East London Water. 
Works London March 16 1887, 
Scales. Fuel = '= 400 lbs. 
Feed Water = $= 400 Gallons. 
hsuing Gases = /¢"= 400: 
Temp. of B. House 1$"» 40° 





It is difficult to conceive in what other respect the 
rifle can go wrong, —, in the hands of such 
good troops as the Germans. The entire action can 
be taken to pieces without tools, and can be under- 
stood by men without any mechanical experience. 

The rifle in our hands is a capital piece of work- 
manship. It was constructed by the Oe6csterrei- 
chische Waffensfabrik-Gesellschaft, Steyn, Austria, 
and was sent to us by their agents, Messrs, August 
Schriever and Co., Lidge. 





STEAM BOILER EXPERIMENTS, 
No. VI, 
By Mr. Bryan Donx1n, Jun., and Professor 
Kennepy, F.R.S. 

No. VIII.—Ezxperiment on Three Cornish Boilers 
at the East London Water Works Company’s Station, 
Old Ford, London.—This experiment was made on 
three boilers, working together, and supplyi 
steam toa Cornish pumping engine. These boilers 
form part of a range of four = ol and the one 
not used being on the outside. The steam was led 
through a large steam chest, or pipe, to the engine. 
An economiser is attached to the range of boilers 
but was not in use on the day of the experiment. 
Figs. 23 and 24 show the arrangement of the 
boilers, and Fig. 25 gives the time diagrams for coal, 
water, temperature of smoke, steam pressure, &c. 

The experiment was made on March 16, 1887, 
and lasted from 8.50 a.m., to 6.50 p.m. The 
boilers were doing their usual work at the time. 
Two of them were fairly clean, and the third was 
rather dirty. The coal, weighed out in sacks on the 
previous day, was supplied to the stokers as re- 
quired, and a separate coal account was kept for 
each of the three boilers. The quantities burnt 
appeared to vary somewhat with the state of the 
plates. The fires were drawn as usual at the com- 
mencement and close of the experiment, and the 
residue separated into good fuel, ashes, and clinkers. 
In this experiment the quantity of ashes was rather 
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STEAM BOILE EXPERIMENTS OF MR. B. DONKIN, JUN., AND PROFESSOR KENNEDY. 


PARTICULARS AND DIMENSIONS OF BOILERS, | 


Date: 
March 16, 1887. 


Place: 
East London Water Works, Bow, London. 
Type: 
Three Cornish boilers, with three Galloway tubes in e 
No economiser in this case, 
Heating Surface: 
Total heating surface of boilers ... 
Firegrates: 
Dimensions of firegrates ... 


Area of grates = ee es + 
Ratio of boiler surface to grate surface 


Flues: 
Kind of flues and direction of gases 


and away 


PRINCIPAL OBSERVATIONS. 


Through centre tubes, then split to sides 


ReEsvu.ts oF ExpERIMENT No. VIII. 


|| Radiation Experiment: 


ach, Carbonic dioxide, CO, 


me oxide, CO... 
Oxygen, O_... 
2100 sq. ft. Nitrogen, N ... 


. 3 ft. 6in. by 6 ft, || Carbon: 
63.0 sq. ft. 
... 33.3 per cent, 


Air: 


under bottom to chimney. 


” 
Ratio of air 


Coal per hour to each boiler necessary to maintain pressure only 
Per cent. of total coal used including ashes and clinker per hour... 


ANALYSIS OF FURNACE GASES. 
Analysis of Dry Furnace Gases: 


Per cent. weight of carbon to dry gases 


PRINCIPAL OBSERVATIONS—continued. 


6.37 Ib. 
4.4 per cent. 


Weight. Volume 
10.2 14.9 per cent, 
. i 
7.8 8.3 
81.7 76.5 a 


PRINCIPAL RESULTS. 


4.19 per cent. 


Pounds of dry air per pound of carbon 23.3 Ib 
es As I ai a 20.6 ,, 
ie si pure and dry coal ... ne 21.2... 
furnace gases per pound of pure and dry coal ... 21.8 ,, 
used to air theoretically required ay ae 1.98 

















Time: Temperature of Gases: 
Duration 10 hrs. Rise in temperature of gases from temperature of air on the day 406 deg. Fahr. 
Steam Pressure: Carbonic Oxide: 
Mean steam pressure above atmosphere 37 Ib. Per cent. of carbon burnt to carbonic oxide ... 2.86 per cent, 
», absolute steam pressure ... er Ee oP Be ee 
Temperature Fahr. corresponding to this pressure .. . 283 deg. Fahr. || Combustion: 
Feed Water: Pounds of coal burnt per square foot of grate surface per hour ... 6.86 lb. 
. wh 
Temperature of feed mn ... 116.2 deg. Fahr. Ai ” fu heating sid ons 
Total feed water evaporated... a 44010 lb, Transmission of Heat: 
” ” per hour ‘1 ,, Thermal units per square foot of heating surface per hour 2260 T. U. 
Goal vary i t 623 lb. Evaporation : 
Total coa nti _— 4623 Ib. Pounds of water evaporated per pound of coal from feed tem- 
= used, including ashes and clinker ... on a 322 7° nena oy oh Ae Se oo 10.18 Ib. 
Per cent. of ash and —— in total coal used . 7.3 ash and 2.0 clinker a ent evaporation per pound of coal from and at 212 deg. 11.4 
ve moisture in ue oF A, ae ae . ae 0.35 rT cent. = . oe oes eee eee eee eee eee . . rs 4 ” 
Total weight of pure and dry coal used per hour _... es : 300 Ib. Fquivalent evaporation per pound - pe anes and reid ai ae ls 
Ratio of total pure and dry coal to coal including ash, &c. - 0.903 ” ” ” mate TOES a zag a a O34 ” 
Total coal used, including ash and clinker per hour ae a 432 lb. a ee a a ” eating surface 113 ” 
»» weight of ash and clinker ... : ie ... 315 1b. ash and 86 Ib. clinker ee nee a - : 
Stoking : 
Thickness of fires... 0. wae .. Qin, to 12 in. ek a Balance Sheet. a, 
Number of times each fire stoked per hour : 0.7 
Temperature of Air: Heat Evolved. 7 Per Cent. Heat Absorbed. Per Cent. 
Temperature of air in boiler-house . 78.4 deg. Fahr. || Heat from pure and dry coal... 100 | Heating and evaporating water 78.3 
” »» outside house - 4.1 sz, », furnace gases ave 240 
‘ Radiation .. sae 4.4 
Varspenntare of Gases : s Heat in fire drawn ae ees 2 
Temperature of furnace gases at base of chimney . 485 deg. Fahr. Lost by imperfect combustion ... 1.7 
Unaccounted for ... . oe 1.4 
Draught : Total 
.47 in. Total 100 100 


Chimney draught (UY gauge with water) 








high, as the fuel was a good deal broken up while | 


being drawn from the fires. The feed water was 
taken from the hot-well of the engine, and measured 
in a tank, the capacity of the latter between the 
gauge points being determined, with a standard 
vessel, to be 248 gallons. A Kennedy water meter 
was also used as a check on the tank measurement. 
The furnace gases were sampled periodically at a 
oint in the main flue where the products of com- 
ustion from ali the three boilers united before 
sing the damper on their way to the chimney. 
he samples obtained were analysed on the spot, 
and appreciable quantities of carbonic oxide were 
found, especially in samples taken shortly after 
firing. There was practically no smoke. 

The experiment was made under the personal 
superintendence of one of the authors, and Mr. 
W. B. Bryan, engineer to the East London Water 
Works. Every assistance was given by Mr. Bryan 
to make the trial as accurate and complete as 
possible. 

The three boilers were exactly the same, and 


each was of the single flue Cornish types 30 ft. | 
ues 


long and 5 ft. 9 in. in diameter. The were 
3 ft. 6 in. in diameter with three Galloway tubes 
in each, and the total heating surface of each boiler 
was 700ft. Figs. 23 and 24 give the setting and 
direction of gases. The boilers were well covered. | 


They were worked in the ordinary way by hand, 
and with the usual stokers, the only difference 
being that the standard coal was used. 

This was a very regular experiment and no diffi- 
culties of any kind occurred. All the steam made 
was used for a Cornish beam single-acting pumping 
engine, steam jacketted, with a cylinder di 


eter 





of 86 in. The engine was tested at the same time 
(10 hours) as the three boilers, and found to indi- 
cate 183 horse-power, and to consume 24 lb. of 
steam per indicated horse-power per hour. We 
shall give later full particulars of this engine 
experiment. A radiation trial of 10 hours was also 
carried out with one of these boilers on March 24, 
1887, the weather being rather warmer than on the 
occasion of the main experiment. The pressure of 
steam was nearly the lowest, viz., 37 lb., of any in 
this series of trials. Thick fires were used. 





THE IRON AND STEEL INSTITUTE. 
(Continued from page 564.) 

In our last issue we gave a report of part of the 
first day’s proceedings at the recent meeting of the 
Iron and Steel Institute, held on Wednesday and 
Thursday of last week, the 6th and 7th inst. We 
then dealt with the opening proceedings and the 
President’s, Sir Frederick Abel’s, address. We 
now proceed to give an account of the subsequent 
proceedings. 

Tests FOR ORDNANCE STEEL. 

The first paper on the list was the contribution 
of Dr. William Anderson on ‘‘ Tests for Steel Used 
in the Manufacture of Artillery.” This paper we 
print in full in our present issue and we may there- 
fore at once pect to the discussion. 
|_ The first speaker on Dr. Anderson’s paper was 
| Professor Roberts-Austen, who said that mechani- 
|cal tests were considered better for determining 
the qualities of steel than chemical tests. The 
| reason for this was that the chemist had had a long 








| turn, and the pendulum of opinion was now swing- 
/ing back towards the physicist; but the judicious 
observer would make use of both methods of deter- 
mining the uses to which a given material might be 


ut. 

. M. Le Chatelier was the next speaker. He 
said that he had devoted his pyrometer, to which 
reference was made in the paper, to the investiga- 
tion of the molecular change in iron, pointed out 
by Osmond in his previous communication, and he 
found the specific gravity to vary but slightly, if at 
all, up to 1000 deg. Cent., above which he had not 
gone. Sorby and Osmond had shown that in steel 
carbide of iron acted as a cement combining the 
particles of pure iron, and the change of volume due 
‘to recalescence was only in the carbide, although 
|it was expressed as affecting the whole mass. The 
‘manner in which this fact affected the physical 
properties of steel when hardened was referred to 
‘by the speaker, the change of volume of the 
carbide, and not of the grains of iron, produced 
‘internal strains according to the temperature 
‘used and the speed of cooling. The size of the 
pieces treated therefore affected the result. 

Mr. R. Hadfield did not feel himself competent 
to discuss all the points brought forward in the 
matter of gun steel, but there were one or two 
questions he would like to ask the author. It was 
stated in the paper that iron had a greater volume 
in the solid than in the liquid state, and it would 
be interesting to know if this also applied to steel. 
He concluded that would be the case. He was 
pleased to see Mr. Wrightson present, as he had 
made many valuable experiments in this direction. 
Could the extent of this change in volume be 
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determined? This would be of use, as the expan- 
sion might account for the cracks that so often took 
place in steel castings. It had been customary, 
however, to attribute this undesirable result to 
contraction rather than expansion. It might bea 
combination of the two. The author had referred 
to this effect of unequal expansion and contraction 
during cooling in the matter of steel projectiles, 
in which if heated and quickly immersed in oil or 
water the surface is rendered rigid in every direc- 
tion, and contracts upon the heated core, and this 
being incompressible the surface has no alternative 
but to stretch. If it does this without fracture the 
mass of metal is apparently uninjured ; but should 
the tenacity be unequal to the stress, rupture at 
once takes place. Should the metal survive the 
violence it has been subjected to, the subsequent 
cooling will gradually relieve the tensile stress on 
the surface, and substitute a compressive one in all 
directions, while the core will be in a state of ten- 
sion also in all directions. In some cases these 
stresses become so severe that a slight disturbance 
of temperature, or the application of mechanical 
force, will determine rupture with more or less 
noise. The speaker said, however, that if equili- 
brium of contraction or expansion could be secured 
during cooling it was astonishing what a lot of 
punishing a steel shell wouldstand. He had to put 
a 6-in. shell through a 9-in. armour-plate, and this 
severe test was often gone through without the shell 
sustaining any practical change of form. There 
was in the adjoining room a shell which had been 
subjected to this test. Still it was difficult to 
make a shell that would undergo the punishment, 
and there were a considerable number of wasters. 
The author had said that the proper way to restore 
neutrality when hardness needed not to be retained, 
was to heat the steel to about the temperature a of 
Chernoff’s scale (about 900 deg. Fahr.), -and suffer 
it to cool slowly. This was found to obliterate the 
internal stresses, while retaining in a great measure 
the so-called high elastic limit and ultimate strength 
which oil-hardening undoubtedly communicates. 
Mr. Hadfield was informed that the effect referred 
to by the author was not obtained until the metal 
was heated to the same temperature at which 
it had been hardened, and then allowed to cool 
slowly. The author had referred to the fact 
that foreign nations attached more importance to 
elastic limit than is done in Her Majesty’s ser- 
vice. In this country the speaker said that the 
process of testing for tensile strength occupied 
but a very short time, but when he was at the 
Bethlehem Works in America, he found that the 
test for elastic limit occupied twenty minutes, 
the inspectors insisting on the time being spent on 
the operation. With regard to oil-tempering, 
he was of opinion that it was far preferable to get 
the same results by chemical composition rather 
than by the uncertain process of oil-hardening. 
He was glad that attention was being paid to the 
most important problem of securing a good pyro- 
meter. The accurate determination of high tempe- 
ratures was one of the most necessary things in 
metallurgical operations. He was glad of the 
opportunity of thanking M. Le Chatelier for the 
services he had rendered by the invention of his 
beautiful instrument. At present, perhaps, it 
possessed rather a scientific than a commercial 
value, but doubtless it would be soon more adapted 
for practical work. 

Mr. Carbutt asked the author if oil-hardening 
had been given up in Government factories. An- 
other speaker pointed out, in reference to what the 
author had said on the subject, that great differ- 
ences may be caused by the rate at which materials 
are allowed to cool. 

Mr. Wrightson regretted that he had not had a 
copy of the paper previously to the meeting, as 
otherwise he might have had something to say on 
many points raised by the author. He considered 
the description Dr. Anderson had given of the be- 
haviour of a casting in cooling was admirable. 
There was, however, a point upon which he was 
at issue with the author, who had said: ‘‘ Like ice 
and water, steel and cast iron have a greater 
volume in the solid than in the liquid state, and, 
therefore, red-hot solid cast iron or steel floats on 
the surface of the molten mass, and hence to some 
extent is due the sharpness with which the metal 
takes the form of the mould in casting.” That, 
the speaker said, was true, but only to a certain 
limited extent. Cold cast iron would sink in a 
mass of liquid iron, but as it absorbed heat from 
the surrounding mass it again roge and floated on 





the surface. The first volume of the cold cast iron 
was, therefore, less than the molten iron, but it 
rapidly expanded and gained in velume, so that it 
floated some distance out of the liquid. It then 
decreased in volume until it became liquid, and 
mixed with the other mass. This Mr. Wrightson 
had proved by careful experiments, which he de- 
scribed to the meeting. Inanswer to Mr. Had- 
field he had no doubt but that steel would act in a 
similar manner, but he had not extended his ex- 
periments beyond cast iron. 

Sir Lowthian Bell stated that he had made some- 
what similar experiments, and could confirm what 
Mr. Wrightson had said. 

Mr. Edmunds, of the Royal Gun Factories, 
Woolwich, was next called upon by the President. 
He said that for the last thirty years he had been 
testing material for artillery, and about the com- 
mencement of that time the oil-hardening process 
was just coming into vogue. He had made experi- 
ments for Sir William Armstrong. These had been 
made with the greatest care, although their ap- 
paratus was not so delicate as that now avail- 
able. One of the objects of these experiments 
was to find out the difference between steel 
in its unhardened state and after it had been 
oil-hardened. A large number of tests were 
made with specimens 4. in. long, and_ these 
were compared by means of gauges each one- 
thousandth larger than the next one. In order to 
estimate the effect of temperature he wore thick 
gloves, so that the heat of his hand might not 
affect the observed results. He found that the 
great change caused by oil-hardening was in the 
elastic limit of the specimens. The unhardened 
steel would go up to about 13 tons before perma- 
nent elongation set in, the breaking strain being 
about 30 tons. The oil-hardened specimens would 
stretch to 31 tons before permanent extension would 
set up, and the breaking point would be about 45tons. 
A matter to note, however, was that the modulus of 
elasticity was scarcely altered by the process of oil- 
hardening, it being the same as for the soft speci- 
mens. But with the unhardened specimens when 
they got to the 13 tons, they began to go all at once, 
but the hardened pieces would stretch to the 31 
tons before they would yield permanently. They 
got the same proportionate amount of elongation 
in both cases, but the hardened specimens would 
go up to 31 tons before permanent elongation set 
up. That he considered the great benefit from oil- 
hardening ; but if the same result could be obtained 
by chemical composition by all means let it be got. 
It was asked why did not engineers generally use 
oil-hardening? The answer was that it was too 
complicated. The parts of agun were symmetrical 
and simple in form, but in other structures a great 
many different shapes were required, and this 
irregularity in form would lead to distortion. He 
thought, however, that the process might be 
applied to double-headed rails. He was in the 
habit of taking the length of a gun tube before and 
after oil-hardening, and this would illustrate the 
extent to which the process caused distortion. He 
found that in an extreme case a 30-ft. tube would 
be shortened 4 in. by oil-hardening. The reason 
probably is that the tube cools on the outside 
and the metal contracts, thus compressing the inner 
part, which in turn further contracts as it cools 
and draws the outside with it, so that permanent 
contraction takes place. This we assume to be the 
case, and we believe the speaker wished to convey 
the same idea, but we were not able to catch his 
exact words in this part of his remarks. Mr. Ed- 
munds said that he had been asked whether anneal- 
ing restored the tube to its original length. This 
was not done, the contraction remaining after the 
annealing process, although the internal strains 
might be removed. Asto the fact of time removing 
strains in a mass of metal, this was an undoubted 
fact, and in the old days cast-iron guns were found to 
be much less liable to burst if kept in store three or 
four years before using. It had been said that 
hard steel was liable to crack even if not oil- 
hardened. Mr. Hadfield had referred to this 

oint, and if it were so why should oil-hardening 
* objected to? The failures from oil-hardening 
were comparatively few; although they were 
serious when they did occur. There had been only 
two failures of guns through this cause during 
service. Most of the failures occurred during the 
process of manufacture. Gun hoops had gone 
before annealing, but he did not know of any that 
had failed after the latter process, Asa rule, the 
hoop went with a report that was heard, and when 





examination was made a crack was found. The 
trouble was found out long before the gun got to 
service. If the defect were not found in this way 
it was detected at proof. He was of opinion that a 
great deal depended upon the manner in which the 
forging was done. e preferred the hydraulic 
press to the steam hammer, one of the principal 
reasons being that the metal was not kept heated 
for so long ; one-fourth the time being occupied 
for the operation when the press was used com- 
pared to that required with the steam hammer. 

Mr. Hall, of Sheffield, said that unfortunately 
the paper had only been put in his hands a few 
minutes before he rose to speak. He had seen 
enough, however, to tell him that it was a valuable 
paper, and he was glad to find that the Woolwich 
authorities were improving in their knowledge of 
steel. There was one paragraph in the paper that 
was so interesting that he felt sure it would do the 
meeting good to hear it again. It was as follows: 
‘*Tf, however, the process of hardening has set up 
fissures or cracks, however minute, in the interior 
of the mass, and these are just as likely to be 
longitudinal as transverse, no subsequent anneal- 
ing can repair the mischief done ; and in this lies 
the great danger of oil-hardening. I attribute to it 
most of the failures which have occurred in artil- 
lery.” In all the speaker had read about: gun 
manufacture he thought these remarks the most 
sensible he had ever seen put to paper. Every 
one knew the difficulty of manufacturing large 
ingots of steel, but now it was possible by the 
aid of different alloys to do what could not 
before be done in getting a solid ingot. In spite 
of this there was always the risk of little blow- 
holes in the ingot, and these would be developed 
into flaws, for in the forging they would not weld 
up. Oil-hardening was sure to find these places 
out and increase the danger. They might improve 
the quality of the steel by the process, but that 
was no good if the fluw existed to make a weak 
point in the whole gun. He had always held that 
oil-hardening was a bad thing and was a dangerous 
process. He was pleased that Dr. Anderson had 
realised the fact and duly recorded it. The thanks 
not only of the Iron and Steel Institute but of the 
whole country were due to him for what he had 
done. 

Mr. James Riley said that there was another 
matter for which steelmakers should express 
thanks to Dr. Anderson. The paper was un- 
doubtedly a sign of the times. For a good many 
years they had been tested in a good many ways, 
but in future they might look to be tested still 
more. It was a good thing, therefore, to be warned 
in time. 

Mr. Jeremiah Head asked why the spontaneous 
cracks in steel were nearly always clean cracks, 
there being no sign of contraction of the metal at 
the two edges. 

Mr. Weston Smith said he would be glad if Dr. 
Anderson would give any results as to the effect of 
vibration upon the metal after tempering. He had 
made experiments at London some years before, 
and found that the effects of tempering were 
destroyed by vibration. He gave an instance of a 
test piece being taken out of the centre of a forging 
intended for a gun jacket. The forging was re- 
jected on these tests although the part from which 
the pieces were taken would not have been incorpo- 
rated in the structure but would have been bored out. 
This, he thought, was unfair to the makers. 

Mr. Snelus regretted that he had not had an oppor- 
tunity of reading the paper through. He agreed with 
what Mr. Hall had said about the effect of oil-harden- 
ing; a process which the speaker had always viewed 
with apprehension with regard to steel. All steel- 
makers know that if cold ingots were put into a hot 
furnace they would go off like guns, and that was, 
toa modified extent, a result they might expect to 
follow the oil bath; although the tensile strength 
of the metal might be improved, internal strains 
would be set up which were most dangerous. It 
was probably in this way that many failures of 
guns might be accounted for. There was one 
point to which he would like to call attention, 
as it had been omitted from the paper, per- 
haps intentionally, and he had no doubt he 
should be told that it was being well con- 
sidered. Chemical analysis had been attacked, 
and, as a chemist, he was anxious to defend it. 
It would, therefore, be a good thing to remind the 
meeting of one point in the condition of the 
chemistry of steel, which had been a good deal lost 
to sight lately, although, perhaps, receiving atten- 
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tion. He referred to the segregation of the ele- 
ments found in steel, and to which it owed its 
most important physical properties. Phosphorus 
and other hardening elements, when in excess, 
caused steel to be brittle, and in making large 
ingots the conditions were present which caused 
liquation, so that in some cases phosphorus would 
go up from .05 to 1 per cent. in the centre of the 
ingot. He had made some »xperiments in another 
direction, which, however, well illustrated the 
point. He had cast an alloy of iron and zine with 
a chilled mould. The more crystallisable metal 
separated from that which was less so, the iron 
going to the centre and the zinc remaining on the 
outside. He was of opinion that not enough im- 
portance was attached to the segregation of 
metalloids in steel, and it was a matter that ought 
to be followed up. He had forcibly brought before 
him some years before the effect of a very small 
2" snag of gy ye upon steel to be used for 
cutlery making. For this purpose Swedish iron 
had to be used in the manufacture of steel, whilst 
the Cumberland hematite ore failed for the purpose, 
a result which he attributed to the presence of .01 

















per cent. of phosphorus. If, therefore, so small a 
proportion of one ingredient had such an effect it 
was useless to lay toomuch stress on passing changes, 
such as the beautiful instrument of Le Chatelier 
was able to record, unless they made sure the com- 
position of the steel was right by means of chemical 
analysis. He would refer to the specimens used 
for testing. These were tempered in the same 
way as the parts of the gun themselves ; but it 
might well be that the effect of tempering a small 
sample would be very different to that produced by 
the same process with a full-sized part of a gun. 
With the small sample the surface action would 
produce a result which would affect the whole mass 
to the centre, whereas the same depth of penetration 
of the result in a large body would leave the 
greater part of the metal unaffected. The way to 
find the effect of hardening in a large mass was to 
cut the piece up and take specimens from various 

rts and see if the action penetrated to the centre. 
ft it were found to have done so, the speaker 
thought that it would be seen that it had done 
harm rather than good. 

In replying to the discussion Dr. Anderson said 





that M. Le Chatelier’s observations confirmed what 
Mr. Wrightson and Sir Lowthian Bell said that the 
volume of iron was less when cold. When it is 
heated to a cherry-red it begins to float and is of a 
greater volume than the molten mass. This had 
an important bearing on steel, towhichattention had 
been drawn in the paper. Mr. Hadfield had said that 
in the making of shells they had had a good many 
failures before they made one success. The fact 
was due to the temperature, the difficulty being to 
get the proper temperature at which the changes 
necessary to produce the required result should 
take place. There was always care required in 
steel casting, and in steel hardening it was neces- 
sary to carry out the process at a given tempera- 
ture. He confirmed what Mr. Edmunds had said 
about the modulus of elasticity, a matter about 
which there seemed to be a good deal of misconcep- 
tion. People would say that the difference between 
hard and soft steel was that soft steel would 
stretch more than hard steel, but the fact was 
that within the modulus of elasticity there was 
no difference between the soft and hard steel. 
The same thing applied to bending, a soft steel would 
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bend to the same extent as a hard steel under 
similar conditions and up to the elastic limit. Oil- 
hardening had not been given up at Woolwich, but 
there was a tendency to abandon it if the necessary 
qualities could be got by other means. They 
always insisted upon annealing as a final operation. 
All nations had adopted the oil-hardening process, 
and it was difficult to think it was not good, seeing 
it was so universally in use. Dr. Anderson was, 
however, always against it and thought that the 
dangers were greater than the advantages; now 
that so many advances were being made in 
the manufacture of steel he hoped that it would 
be given up altogether. Dr. Anderson next 
referred to the new official specifications for steel 
which were shortly to be made public, and which 
he had at one time hoped he would have been able 
to incorporate in his paper, but he could assure 
Mr. Riley that the direction was towards making 
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things easier for those who make steel into guns. 
They aimed at testing the steel in the condition it 
was to be used in making the gun, and those gun- 
makers who also made their own steel would have 
the whole matter in their hands. They would leave 
the process of manufacture freer, and the steelmaker 
pared get his results more as he wished provided 
the necessary tests were passed and annealing was 
the final operation. That was generally the direc- 
tion towards which he hoped the new regulations 
would tend. Mr. Weston Smith had asked about 
the effect of vibration in counteracting the effect 
of hardening. To this he would reply that guns 
are not subject to long-continued vibration, and 
specimens taken from guns in use for some time 
pain no change to have taken place, when com- 
pared with pieces originally taken from the steel 
of which the gun was made. He did not think that 
the small amount of use which a gun gets was 





sufficient to produce any change in the physical 
condition of the steel. Dr. Anderson was very glad 
to have the opportunity of thanking M. Le Chatelier 
for what he had done in supplying an instrument 
of such value and also for attending the meeting 
and speaking on his paper. He thought that by 
the use of the pyrometer the difficulty of finding 
the extent to winch the whole of a large mass of 
steel was affected by hardening, a matter to which 
Mr. Snelus had referred, would be, perhaps, over- 
come. By noting the cooling of the steel by means 
of the pyrometer the bump in the curve would 
show when changes were taking place. This would 
show whether there was difference in liquation at 
different parts, and the operation would take but a 
few minutes, whereas a chemical test would take a 
very long time and be difficult to make. He did 
not wish to decry chemical analysis, for which, 
indeed, he had a most profound respect, as the 
President was aware, and he was constantly having 
recourse to it; but he did feel that chemical 
analysis did not tell them everything, and for this 
reason it was necessary that they should also have 
the support of physical tests in order to be safe. 

A vote of thanks to the author brought the pro- 
ceedings for the day to a close. 


Le CHATELIER’Ss PYROMETER. 


The proceedings on Thursday, the 7th inst., 
commenced with a description by Professor Roberts- 
Austen of Le Chatelier’s pyrometer. In our last 
issue, when dealing with the conversazione of the 
Royal Society (see page 561 ante) we gave a de- 
scription of this instrument, to which we may refer 
our readers. Professor Roberts-Austen’s explana- 
tion was merely intended to give a basis for a dis- 
cussion in which those who had used the instrument 
might give their experience. 

Sir Lowthian Bell was the first speaker. He 
said that for thirty years he had been engaged in 
operations in which the use of this instrument for 
ascertaining high temperatures would have been 
of the greatest value to him. Until he had heard 
of the Le Chatelier pyrometer he had never had a 
means of adequately and conveniently deciding 
these points, but since he had had one of these 
instruments at the Clarence Works it had fulfilled 
all the conditions which had hitherto been wanting. 
A great point was that it gave the required infor- 
mation at once. Before he had had this apparatus 
brought before his notice by Professor Roberts- 
Austen, he had used the old Siemens pyrometer. 
This consisted of a copper ball of definite size 
which was heated up and was then made to 
give off its heat to a given quantity of water, 
the temperature of which was in turn ascertained 
by a specially constructed thermometer. This all 
took time, during which great changes might take 
place, sothat it was never sure what the tempera- 
ture really was while the observation was being 
made. The pyrometer which had been described 
was free from that objection. There was another 
great advantage in this instrument, inasmuch as it 
would give its indications at a distance from the 





furnace, or other objects under observation. At 
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the Clarence Works they had the instrument in 
the laboratory, and this had only to be connected 
by wires with the furnaces, which were 200 
yards away. The distance made no difference 
in the readings, as they had verified by experiment. 
He thought that the instrument they had in use at 
the Clarence Works was even more accurate than 
that of Professor Roberts-Austen, for having plotted 
by it the melting point of zinc and sulphur, they 
found the curve struck every spot for the melting 
points of other substances as given by the pyro- 
meter. 

Sir Frederick Abel said that he could, from what 
he had seen, confirm what Sir Lowthian Bell had 
said with regard to the accuracy of work, andthe 
fact that readings could be taken instantly and at a 
distance was of the greatest value. 

Mr. Stead, of Middlesbrough, asked how the wires 
were brought into contact with molten metal with- 
out an alloy being formed. Was there any protec- 
tion to the junction of the wires ? 

M. Le Chatelier was the next speaker. He 
dwelt upon the question of calibration of the pyro- 
meter, and pointed out that there was a question 
as to the records at the higher temperatures, 
amounting to 50 per cent. in the case of palladium 
and 25 per cent. in the case of gold. 

Mr. Charles Woodspoke next. He said he would be 

glad to know if any precaution were taken to prevent 
the wires becoming covered with deposits when they 
were exposed to flue gases. He had found that all 
‘htgarerae which he had used had been more or 
ess affected from this cause. Again, if the wires 
were placed in a high temperature a change would 
take place. A good many years before he had used 
a pyrometer with platinum wires, and they were 
affected in composition by being constantly sub- 
jected to high temperature, and the records were 
affected so that results could not be depended 
upon. The same thing occurred with the copper 
ball of the Siemens pyrometer, which did not 
remain in its original state for more than a month 
or two, and if used for a longer period the read- 
ings would vary considerably. He also thought 
that the apparatus was too cumbrous for general 
use at the furnace, although it might be well 
enough in the drawing office. 

Sir Lowthian Bell, in answer to the last speaker, 
said that they had not had sufficient experience to 
know whether the wires would be affected in the 
way he had suggested. With regard to dust there 
would be no difficulty from that, as the dust itself 
would be heated and would in turn transfer the 
heat to the wires, but in any case the effect would 
he limited in extent. The apparatus was not so 
large but that it could be carried with ordinary 
facility. He had had a sort of sedan-chair con- 
_ structed, and with this they took it from one part 
of the works to another when required. His own 
experience with the Siemens pyrometer was that it 
was not constant in its records. In the speaker’s 
opinion, constantly subjecting the copper ball to 
high temperature caused a molecular change which 
altered the specific heat of the metal. Whether 
this was so or not, there was no doubt that each 
time it was placed in air at high temperature a 
certain amount of oxide of copper was formed; 
this came off so that the original weight of 
metal was reduced. With regard to the pyro- 
meter under discussion, the loss from these 
causes would be of little importance, The 
wires in the gases were not much larger 
than a lead pencil, and when they were worn out 
the substitution of fresh ones would be a question 
of a few pence only. In conclusion Sir Lowthian 
said he would be pleased to show the pyrometer to 
any one who came to the Clarence Works. 

In replying to the discussion Professor Roberts- 
Austen said the question of protection of the wires 
was one of great importance. In case of gold and 
palladium the difficulty did not arise as they did not 
creep up the wire, and it did not matter therefore 
whether they were fused on to the end of the 
wire or not. With a volatile metal like zinc 
there was however a difficulty, and the ends of 
the metal had to be protected by porcelain. Plati- 
num would not form an oxide, but a carbide might 
be formed. 

A vote of thanks to Professor Roberts-Austen was 
proposed by the President and carried. 


Tae Micro-SrructurE oF STEEL. 
Professor Roberts-Austen next read M. Osmond’s 
note ‘‘ On the Micro-Structure of Steel.” This we 
shall print in full shortly, and as there was no dis- 








‘cussion we may pass to the next paper. This was 


Dr. E. J. Ball’s contribution on the 


CHANGES IN Iron PropuceD BY THERMAL 
TREATMENT. 


This paper we shall also shortly print in full. 

The first speaker on Dr. Ball’s paper was Mr. 
Wrightson, who said that the paper was particularly 
interesting to him because he was able to identify 
the ‘critical point” referred to in the paper, with 
a critical point he had himself noticed in the course 
of his experiments made some years before in order 
to ascertain the changes in volume of cast iron, due 
to different temperatures. He submerged a ball of 
cast iron in a bath of liquid cast iron. By means 
of a recording apparatus he was able to register the 
changes in volume, and these changes would be 
represented by a curve. When the ball was first 
put in the bath it sunk, and then, as it absorbed 
heat, began to rise until it rose above the datum line 
which represented the density of the metal forming 
the bath. The speaker produced the diagram on 
the blackboard, and showed the curve continuing 
approximately parallel with the datum line for some 
distance when it suddenly dropped until it joined 
the datum line. At the point where the curve 
suddenly turned down the ball was found to be ina 
plastic state, and then it suddenly turned to a 
liquid and joined the mass forming the bath. This, 
the speaker said, he had no doubt was the ‘‘critical 
point,” as it was the point of greatest volume, and 
the same effect would be noticed with regard to 
steel. 

Sir Lowthian Bell said that he had made experi- 
ments somewhat similar to those described by the 
last speaker, but he had used cubes in place of balls 
of cast iron. He found much the same results as 
above described by Mr. Wrightson. He would 

oint out, however, the small margin there was 
tween floating and sinking, and he thought the 
rising of the cubes might in some way be due to 
the occluded gas, which would tend to float the 
solid cubes. . 

Professor Roberts-Austen said that if they were 
to allow Dr. Ball’s conclusions to be just they 
would have to admit another allotropic change at 
1400 deg. That was a serious matter, and the 
question was one of vital importance. It had been 
shown that the change varied with the carburisa- 
tion, and it would appear therefore that the addi- 
tional point was connected with a molecular change 
and was not really an additional point. It was a 
fact that the critical point noticed at 855 deg. Cent. 
varied with the degree of carburisation, and it 
might be an extension of this varying with! the 
amount of carbon in the iron. : 

Mr. Snelus wished to impress on the meeting the 
importance of the state of crystallisation in consider- 
ing these intricate changes in the state of iron. The 
matter was one which it was extremely difficult to 
understand, and he thought the question of the 
crystalline condition of the metal had been too much 
overlooked in these thermo-investigations. The 
tensile strength of iron was largely due to the 
arrangementof crystals, and he thoughtsomeof these 
changes mentioned were more due to crystallisation 
than to allotropic causes. Any one who examined a 
broken axle and saw the fracture of what had once 
been fibrous iron would appreciate the enormous 
effect produced by crystallisation. He thought 
that changes of temperature would result in this 
crystallisation, and the experiments to which he 
had alluded in discussing Dr. Anderson’s paper 
had impressed upon him the enormous effect of 
crystallisation in producing changesin metal. The 
previous day he had spoken of the effect produced 
by pouring an alloy of iron and zinc into a chill 
mould, when crystallisation had separated the 
metals into separate compounds in one of which 
the iron was greatly in excess. He thought to 
stop this effect by the iron mould, which would 
give rapid cooling, but the reverse was the case and 
a more homogeneous and less crystalline alloy was 
got by slow cooling. 

Mr. R. A. Hadfield said the interesting points 
respecting iron raised by Dr. Ball on temperature 
effects ; then by Professor Roberts-Austen as to an 
accurate method of measuring the temperatures em- 
ployed; and finally, M. Osmond’s excellent paper on 
the microscopical structure produced by such treat- 
ment, must unite to produce, even in the minds of 
what are calle1 practical men, the impression that 
the labours of scientists in the future metallurgy of 
iron and steel are going to prove of great impor- 
tance. Still, as regards the changes that are said 





to occur in the metal iron by heating and quench- 
ing treatment, it does not yet seem _ positively 
proved that iron takes the B or hard form. It 
seemed to the speaker that the best method to de- 
termine what changes really take place would be to 
experiment upon a material consisting as nearly as 
possible of pure iron. That dealt with below con- 
tained 99.80 per cent. Fe, or as nearly pure as 
one could expect to obtain in commercial specimens 
and was supplied by Mr. T. W. Sorby, of Sheffield. 
Small test bars were prepared and kindly tested 
for him by Professor Ripper, the principal of the 
Sheftield Technical School, the results being as 


follows. For convenience of comparison the tests 
are given in the order of their tensile strength. 
Tensile Strength 
meat Treatment. in Tons per 
Z 8q. In. 
7. Heated to yellow heat, quenched in 
water (60 deg. Fahr.), and re- 
heated ar: ne a 
4. Welding heat, cooled in air 19.05 
5. Yellow heat, and cooled in air 20.94 
3. Low red, and quenched in water... 21.22 
2. Yellow, and quenched in water 21.28 
1. Welding, and quenched in water... 21.55 
6. Tested just as forged... aes . 22658 


All the specimens were heated in an ordinary 
smith’s fire, and the water used for quenching was 
60 deg. Fahr. Nos. 7 and 1 samples were heated 
to about the same temperature, and special atten- 
tion is drawn to the effect of the reheating (after 
water-quenching) in sample No. 7. 

The results showed that No. 6, tested just as 
forged, possessed even higher tensile strength than 
the water-quenched specimens, probably being 
slightly ‘‘hammer hardened.” Even the water- 
quenched specimen, quenched from a welding heat, 
except for a very slight surface skin hardening (as 
suggested by Mr. Stead, this would probably be 
from a slight absorption of carbon from the fuel), 
could be easily filed and apparently no change to a 
hard condition of the iron had taken place. This, 
of course, in no way militated against M. Osmond’s 
hypothesis that iron, when in combination with 
other elements, such as carbon, might assume 
another form. All that was wished to be now 
proved by the speaker was that a sudden cooling 
of iron, or practically pure iron, did not produce 
any material change in hardness. This had been in- 
dependently proved by Mr. T. Andrews in his excel- 
lent paper, ‘‘The Impact Resistance of Metals,” 
contributed to the Institution of Civil Engineers. 
His experiments were made to determine the effect 
of sudden cooling on wrought iron axles produced 
by him at his Wortley Forge. The average tensile 
strength of some twelve samples of the iron tested 
(their analysis showed 99.43 per cent. Fe, but also 
.13 per cent. Si, .17 per cent. P, and .23 per 
cent. Mn.) in its untreated state was 21.65 tons per 
square inch. The same material quenched from a 
white heat (2786 deg. Fahr. actually determined) to 
32 deg. Fahr. only increased about 1 ton in tensile 
strength, viz., to 22.53 tons. 

Dr. Ball, in his paper, suggested what appeared 
to the speaker the ‘true cause of any increase 
in tensile strength by water-quenching mild 
steels or wrought irons, viz., ‘‘ that although an 
open question it may be wholly or partly a direct 
consequence of the strains produced in the metal 
by the act of quenching.” Dr. Ball mentioned 
that he had further and fuller experiments in hand. 
They would be waited for with much interest. 

Sir Frederick Abel said he thought that the author 
had made his — as to the allotropic form of 
iron, and he also thought that Professor Roberts- 
Austen was right, saying that it was necessary that 
there should be carbon to produce change. He 
was glad to see that Dr. Ball, Mr. Hadfield, and 
others were following this matter up, and the 
thanks of the Institution were certainly due to 
them for making their researches public. 


(To be continued.) 





SWING JIB COUNTERSINK DRILLING 
MACHINE. 

THE great size of shell plates now worked into the 
hulls of large steamers, and their consequent weight, has 
called forth several adaptations of machine tools, so as 
to reduce the manipulation of the heavy plate as much 
as possible. Our illustration on page 580 shows a 
swing jib countersinking drilling machine which secures 
thisadvantage. This machine, constructed by Messrs. 
Jones, Burton, and Co., 19, Castle-street, Liverpool, 
can countersink all the holes in a plate 16 ft. by 5 ft., 
without any movement of the plate. As the illustra- 
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tion shows, the drill spindle may be moved laterally on 
a swinging jib attached to the wall or columns, and 
the workman in charge may alter the position of the 
spindle by a lever for the feed. The spindle is of steel 


2} in. in diameter running in a gun-metal bush. It is | : eh ae : ° 
i oat geared and driven by fast and loose pulleys | 9°°, bringing the products of the Nottingham and 


16 in. in diameter by 4} in. face. The total weight is 


21 cwt. For longer plates two machines may be placed ! 


16 ft. apart, thus covering an area of 32 ft. by 5 ft. 
At present the space needed for a machine to drilla 
16-ft. plate is double, to allow the plate to pass in and 
out of the machine. The machine is in use in many 
shipbuilding yards. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 7, 1891. 

Tux employers of labour in the States have learned 
to look with a good deal of dread upon the Ist of May, 
as that is the day fixed for the annual labour insur- 
rection ; this year 150,000 miners were to strike, and 
the labour leaders calculated that about 100,000 work- 
men in other trades would also suspend labour. Pos- 
sibly not more than 20,000 or 30,000 workinen threw 
down their tools, and those will shortly be at work ; 
although only a few days have elapsed, business is 
already improving. A great deal of work has been 
held in reserve until the Ist of May would pass. Pro- 
jects were not pushed, and new enterprises of various 
kinds were permitted to remain undeveloped. Ad- 
vices from quite a number of cities and large towns 
throughout the interior of the country show very 
clearly that a better demand is now springing up for 
building material, equipments, supplies, and merchan- 
dise in general. The volume of business, according to 
clearing house reports for the first four months of this 
year, show a falling off of about 7 per cent. as com- 
pared to first four months of last year. Manufac- 
turers expect a general improvement, although there 
is no expectation of a booming trade in any direction. 
Prices will probably remain stationary throughout the 
year ; the depression has done its worst ; there is no 
room for further shading of prices. The money 
markets are reported much easier. The surplus re- 
serves in New York, which two weeks ago were about 
4,000,000 dols. above the legal limit, are nearly 
8,000,000 dols.; this has been due to the return of 
money from the interior; the effect of this will be 
to strengthen confidence. In the iron and steel 
trades there is very little that is worth chronicling ; 
railmakers are enjoyinga steady demand, but nearly 
all the orders are small. Bridge builders are employed 
to their fullest capacity, hut they are not buying all 
the material they expect to use during the season. 
The prosecution of work on terminal facilities in 
several large cities will absorb a good deal of material 
for which contracts are now being placed. The de- 
mand for additional lake tonnage is helping business 
materially in all the lake, boat and ship yards. Civil 
and mechanical engineers are very busy with new 
work planned last year. The merchant bar mills all 
over the country are working very little over half- 
time ; the exception is at Pittsburg, and one or two 
other western centres. Pipe line builders are not 
making heavy purchases yet, but there are inquiries 
this week which show that we ean rely upon a good 
demand from that quarter. The sheet ironmakers are 
in about the same shape, all looking for large orders 
before the end of this month. There is no trouble about 
obtaining steel billet orders, and prices are quoted 
to-day 50 cents higher, though it is doubtful whether 
large buyers will pay such a large advance. The 
usual activity continues in all establishments on ma- 
chinery, engines, boilers, and in establishments 
engaged in the manufacturing of agricultural equip- 
ments. 





THE PROPOSED NEW RAILWAY TO 
LONDON. 

Tue House of Commons Select Committee upon the 
Bill for extending the Manchester, Sheffield, and Lin- 
colnshire Railway to the metropolis, whose inquiry had 
been interrupted by the spread of influenza among the 
committee, the counsel and the witnesses, were able to 
resume their proceedings after some delay. Mr. Noble, 
however, was so ill that he had to be replaced on the com- 
mittee by Mr. Ainslie. Much further telling evidence 
has been taken in support of the scheme, but the conclu- 
sion of the inquiry is apparently still some distance off, 
although efforts have been made to curtail the evidence. 
The chairman indeed estimated that so far at least as 
Bucks was concerned there was already ample evidence 
before the committee to show the desirability of better 
railway communication in that county. 

On the reassembling of the committee Lord Fielden, 
son of the Earl of Denbigh, stated that his father owned 
a large amount of property at Lutterworth, in Leicester- 
shire, but the nearest station was four miles distant, and 
he urged the importance to that neighbourhood of 
improved railway facilities. Viscount Curzon, M.P., son 
of Lord Howes, who owns Jand through which the line 
will run, said the people of Bucks were anxious for and 
greatly needed a main north and south line in the interest 
of trade and agriculture, and Baron Ferdinand de Roths- 
child, M.P. for Mid Bucks, gave similar testimony. A 





number of coalowners, farmers, traders, and professional ! 
witnesses who will be affected by the railway, were also | 


examined in favour of the Bill. Mr. Lowndes, M.P., 
chairman of the Local Board of Chesham, Bucks, urged 
that the proposed extension would be of special import- 


South Yorkshire coalfields into Bucks, and would also 


open up the London market more effectually to agricul- | 


tural products from that county. 

Mr. Heneage, the member for Great Grimsby, who 
was also called, said the prosperity of Grimsby had 
grown rapidly in the last ten years, and he attributed 
this very largely to the enterprise of the Manchester 
Sheffield, and Lincolnshire Railway Company, who had 
expended on the docks alone 24 millions. As much as 
70,000 tons of fish were ‘brought into the port every year, 
and besides that there were a very large timber trade and a 
great steamboat traffic. The growth of the town had by 
no means reached its limit, and he believed it would 
expand as much in the next ten years as it had in the last, 
if it had the necessary facilities. That, however, de- 
pended upon two considerations, viz., whether they could 
get more accommodation at the docks for the fishing and 
shipping industries, and whether they could depend upon 
a good direct railway service to the south. The Sheffield 
Company was a collecting company for all the traffic 
of the district, but the conveyance of the traffic to London 
and the rates depended in a great measure on the enter- 
prise and good sense of the Great Northern Company, 
which that company had not in the case of Grimsb 
displayed to the extent that might have been smunniel 
Mr. Heneage further expressed the opinion that it was 
imperative that the Manchester, Sheffield, and Lincoln- 
shire Company should possess a trunk line to London, 
especially because if the Lancashire, Derbyshire, and 
East Coast Railway Bill was passed, and the railway 
carried out, it would cut off the connection of Grimsby 
with London at Retford, seeing that the Great Northern, 
who were taking a benevolent attitude towards that 
scheme, would have no interest in maintaining that con- 
nection. 

In reference to this observation, Mr. Cripps, Q.C., 
replied that the Great Northern Company were not giving 
any support whatever to that Bill. 

Mr. Heneage added that at present the Sheffield Com- 
pany received one-third of the rate to London, while the 
Great Northern Company, who had expended practically 
nothing, got two-thirds. With regard to all traftic, and 
especially the fish traffic, he deemed it most desirable that 
the service along the whole route should be in the hands 
of one company. Mr. Bennett, Mayor of Grimsby, a 
timber merchant, and other witnesses from the same 
town, strongly advocated the proposed extension, and at 
this point the chairman observed that the Committee 
took it that the people of Grimsby were emphatic in say- 
ing that they wanted more dock accommodation, that 
they had applied in vain to the Great Northern and Mid- 
land Companies, and that when they applied to the Shef- 
field Company they were told that that company could 
not provide more accommodation until they had a more 
profitable mileage run. 

After this evidence Mr. William Pollitt, the general 
manager of the Manchester, Sheffield, and Lincolnshire 
Company, who had been one of the victims of the influenza, 
but had now recovered sufficiently to return to the com- 
mittee-room, contributed some valuable information 
respecting the position, operations, and requirements of 
the promoters. Having been in the service of the com- 
pany for twenty-five years this gentleman is necessarily 
an important authority on these points. In the course of 
his evidence he stated that the Manchester, Sheffield, and 
Lincolnshire Company owned 295 miles of line, and were 
also joint owners of 205 miles, their lines being mainly on 
the east and west system. The docks at Grimsby were 
practically entirely their work, and they had spent 
2,341,000/. upon them, and also 300,000/. on steamers, 
while the coal lines had cost 200,000/. But for the 
action of the company there probably would be no 
fishing trade at Grimsby at all. hen again, the 
company had most important relations with the South 
pe ae coalfields, which up to 1864 were in the hands 
of the South Yorkshire Railway and River Don Naviga- 
tion. That railway was a small undertaking, established 
to accommodate the coal trade, but in 1864 the 
Manchester, Sheffield, and Lincolnshire Company leased 
it, with the approval not only of the coalowners, but of the 
Midland and Great Northern Companies. Ten years 
later they acquired the railway absolutely at a liberal 
price, and by that step and by means of various exten- 
sions, they now had communication with 52 large col- 
lieries, from which the total output of railway borne coal 
last year was 4,616,228 tons, exclusive of what was for- 


warded by the Midland and other companies. On the |i 


Sheffield line proper they had 21 collieries having an out- 
put of 1,670,000 tons, which made up a total of 6,286,228 
tons; but that, again, did not include the traffic from the 
Derbyshire and Notts collieries, which would be reached 
by the new line the company were now constructing 
between Annesley and Sheffield, and which would give a 
considerably increased tonnage throughout the Sheffield 
system. Mentioning that from one end to the other the 
promoters had no long runs, Mr. Pollitt next pointed out 
that of their gross traffic in 1889, amounting to 3,128,000/., 
they had to hand over to other companies 2,100,000/., or 
more than 70 per cent. The other companies had been 
making extensions in all directions, so that the Manchester, 
Sheffield, and Lincolnshire Company were hemmed in by 
their powerful neighbours, and unless they could get an 
outlet southwards it would be impossible for them to keep 
pace with the other companies and accommodate the 





public and the traffic. 
With regard to London, Mr. Pollitt explained that | 
under this Bill his company would have the right of 


access to run over the Metropolitan Railway as if it were 
their own, and would in point of fact be able to deal with 
that line pretty much as the Cheshire lines were dealt 
with by the three owning companies. In reply to the 
chairman, he said they would be entitled to arrange their 
trains according to their own convenience, but they would 
of course endeavour not to disorganise the local traffic, and 
he added that the Metropolitan Company had already 

t land toenable two additional lines of railway to be 

id from Aylesbury to Finchley, and that although the 
existing line between Aylesbury and Buckingham was 
only a single line, powers had been obtained to make a 
four-line railway. A double line there would be sufficient 
for the traffic of both the Manchester, Sheftield, and Lin- 
colnshire and the Metropolitan Railways. Maintaining 
that the increased fish traffic which the proposed extension 
would promote would go far by itself to justify this scheme 
Mr. Pollitt said the coal traffic which would pass over the 
new line would undoubtedly be the most important ; and 
that besides enabling the company to distribute coal in 
the London district the line would have the effect of 
reducing the rates in many districts, especially in regard 
to the South Yorkshire centres, which had connections 
only with the Manchester, Sheffield, and Lincolnshire 
Railway, and would give such districts a single through 
rate instead of their havingtwo local rates. Referring to the 
effect of the extension upon other companies, he expressed 
the opinion that the only traffic over the Great Northern 
Railway which would be affected, would be the London 
traffic, and he assured the committee that it was not the 
purpose or the desire of the promoters to stop the com- 
munication between Manchester and London, and that 
they were ready to undertake that there should be no 
diminution of the existing service of trains, unless the 
Great Northern wished it. So anxious indeed were they 
to maintain the present relations between the two com- 
panies, and to obtain an interchange of traffic, that, con- 
sidering that this line was not calculated to injure the Great 
Northern, and was in nosense a breach of the agreement 
of 1860, they were prepared, without going before an 
arbitration to decide that point, to give the Great Nor- 
thern Company running powers over their system between 
3 and Manchester from the time of the opening of 
the line. 

During the subsequent proceedings Mr. Littler, Q.C., 
representing the promoters, made two important an- 
nouncements, first that the Nottingham Joint Stock Bank, 
through whose strong room the proposed railway would 
run, had agreed to terms under which the promoters 
might take their property on simply putting the bank in 
as good a position as they now were in, without giving 
compensation for disturbance and sible injury ; an 
secondly, that in view of what fy place on the 
proposal to create a separate capital for this extension, 
the promoters on further consideration, tv avoid internal 
conflict among the different classes of shareholders, had 
decided to reunite the shareholders by striking out the 
separate capital clause, and putting the Bill in the ordi- 
nary form. 

In the course of cross-examination Mr. Pollitt, the 
manager of the Manchester, Sheffield, and Lincolnshire 
Railway, expressed the belief that the new line would 
greatly strengthen the financial position of the company, 
and he pointed out that his railway was capable of carry- 
ing an enormous amount of traffic, because it was at the 
sources of the traffic, and the company had the collection 
of it over an extensive gathering ground. The average 
earnings of the company, he added, were 6760. per mile 
per year, and on this basis the earnings of the new line 
would be 655,720/. per annum. 

Mr. John Bell, es of the Metropolitan Railway 
Company, confirmed Mr. Pollitt’s evidence as to an 
agreement between his company and the promoters to 
accommodate the traffic of the latter over the Metropolitan 
2 in London, and he stated, in cross-examination, 
that the Metropolitan Company had in the city of London 
about 24 acres of land which they could utilise for a goods 
depdt of the same size as the goods terminus of the Mid- 
land bapa where the latter dealt with 120,000 tons 
annually. There would be no difficulty in carrying twice 
that quantity. Other evidence was presented in favour 
of the Bill on behalf of various landowners, occupiers, and 
others interested along the route in question. 





Tue Contron or RaAILways IN France.—Two impor- 
tant Bills affecting the railway interest in France have 
been introduced into the Chamber, and are about to 
come before a committee appointed for their considera- 
tion. One of these Bills proposes that the directors of 
the railways enjoying a State guarantee shall henceforth 
be —. by the Government. The other pro: 
in ition to this, that foreigners shall be disqualifi 
from holding office on the Seaede of such railways. 
These measures will both be energetically opposed. They 
are altogether unnecessary, since a law enacted two and 
a half years ago invests the Government with ample 
authority over railways for military purposes. The con- 
trol of the Northern Railway is almost entirely in the 
hands of the Rothschild family. The Western Railway 
again has at the head of its administration an English- 
man, Sir Edward Blount, who is greatly esteemed in 
Paris on account of his benevolence. The promoters of 
the Bills in question deem it inexpedient that foreigners 
should have any hand in directing measures taken for 
the natural defence, or should control expenditure of 
money contributed by the French taxpayers. There is a 
good deal of popular discontent with regard to the 
management of railways, especially in respect of the ac- 
commodation and facilities afforded to third-class pas- 
sengers, and the radicals will no doubt seize the opportu- 
nity to protest against the stinginess of the great com- 
panies. 
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DETAILS OF SHEAR TABLE AT THE LACKAWANNA IRON COMPANY. 
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Some weeks ago, see ENGINEERING, page 100 ante, 
we published illustrations and a description of a large 
blooming train at the works of the Lackawanna Iron 
and Coal Company of Scranton, Pennsylvania. We 
complete our notice of the plant this week by illustra- 
tions of the shearing table belonging to this mill. On 
reference to the general plan published on page 101 
ante, it will be seen that the shear table stands at the 
end of the mill table and forms an extension of it. 
The finished bar is passed on to the roller table of the 
former and is fed up to the shears, which are very 
heavy, and are driven by a vertical engine with a 
cylinder 14in. in diameter and 18 in. stroke. This 
engine, which is driven at about 140 revolutions per 
minute, is geared down as shown in the plan just 
referred to; the shear knife is worked horizontally by 
an eccentric. The rollers of the table are driven by a 
small double-reversing engine with a cylinder 8 in. in 
diameter and 12in. stroke. The position of this 
engine is shown on Fig. 1 on the opposite page, as 
well as that of the hydraulic cylinder that is used 
to control the movement of the engine driving the 
shears. Figs. 1 and 2 are repre ag a plan and 
side view of the roller table, and Figs. 3 and 4 
are corresponding views to a larger scale of one-half 
the frame carrying the rollers. As will be seen, 
there are fifteen rollers driven by bevel gearing ; 
they are placed at varying distances apart, but for the 
most part, 3 ft. The manner in which these rollers are 
mounted and geared is shown in Fig. 1, and the details 
of their construction, in Fig. 9. They run in bearings 
(see Fig. 10) bolted to the frame of the table. At the 
end nearest the shears is a group of three rollers placed 
close together and connected at the outer end by spur 
gearing (see Figs. 7 and 8). The line of shafting 
carrying the bevel wheels is driven by a pinion near 
the centre of its length, gearing into a spurwheel 
21.6 in. in diameter with thirty teeth, and which in 
its turn is driven by a pinion geared to the engine. 
This ——— is shown in Fig. 1, and in Figs. 12 
and 13. Figs. 14 and 15 are views of the bracket 
bearings carrying the bevel gear shafting and bolted 
to the side of the frame ; Fig. 11 is a section showing 
the method of staying the table at intervals, and Figs. 
16 and 17 are roller guards. 

We may add a few additional particulars about this 
mill. The rolls are 36 in. in diameter ; they are driven 
by a vertical engine with cylinder 40 in. in diameter 
and 48 in, stroke, working at sixty-five revolutions 
per minute. The capacity of the mill when making 

looms 7 in. square, is 1000 tons in twenty-four hours ; 
and 500 tons of 4 in, by 4 in. billets. In rolling blooms 
8 in. square from an ingot 15 in, square, the reduction 





isdone in nine passes and in eleven passes for 7-in. 
blooms. Fifteen passes are required to reduce 15 in. 
ingots to 4-in. billets. This table, like the mill, was 
designed by Mr. E. S. Moffat, engineer to the Lacka- 
wanna Iron and Coal Company. 








THE SCREW STEAMER “IRENE” WITH 
SHEERLEGS ON DECK. 

THE illustrations on page 581 are of a screw steamer 
of a special type seule built by Messrs. Napier, 
Shanks, and Bell, Yoker, near Glasgow, for Mr. J. 
Whittall, London. The object in view in designing 
this steamer was to provide lifting power, carried on 
board, for raising heavy weights up to 60 tons—boilers, 
machinery, guns, &c.—from a wharf or lighter along- 
side and placing them in the vessel’s hold. Work of 
this character involved, of course, an unusual breadth 
of beam; hence, while the length between perpendi- 
culars is 219ft., the breadth is 40ft., the depth 
moulded to main deck 14 ft. 6 in., and to awning deck 
21 ft. 9in. The vessel is classed at Lloyd’s 100 A1 
special survey with ‘‘ awning deck.” She hasa cellular 
double bottom with provision for water ballast in fore 

eak. The tank bottom is subdivided, as shown in 

ig. 2, so that no section contains more than 100 tons. 
The tanks can be filled on the side opposite to the load 
on sheers, so as to lessen the ‘‘ heel ” or inclination of 
the hull. These tanks are filled and emptied indepen- 
dently of each other by an efficient system of piping. 

To lessen the draught the keel is of flat plate con- 
struction. The hatchways are of unusually large size 
suitable for the reception of large articles; and are 
fitted with shifting beams to give the necessary 
strength when loaded. The general arrangements of 
the vessel include accommodation aft for a few first- 
class passengers, while the ‘tween decks is fitted with 
berths for a large number of third-class or emigrant 
passengers. Every consideration has been given to 
the equipment so as to render the vessel in all respects 
complete and thoroughly efficient for her service. 

The special feature of the ship, however, is her 
60-ton sheers, shown on Figs. 1 and 2, designed and 
supplied by the patentees, Messrs. George Russell and 
Co., of Motherwell, who have had great experience 
in work of this description. The front legs are 45 ft. 
long by 20 in. in diameter at the middle, built of steel 
plates with inside straps. The top and bottom sockets 
are of cast iron. The yh leg is of box section and 
constructed of steel plates and angles, fitted with guide 
frames and steel rollers, with forged wrought-iron 
guide bars, machine planed. The main screw, by 
which the outhang of the sheerlegs is obtained, is of 
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best forged steel, working into a large gun-metal nut 
attached to the inside of the back leg with cast-steel 
brackets held by turned and fitted bolts. A thrust 
block with heavy gun-metal bush is also fitted. The 
chains are of a special quality and make, tested to 
double the working strain. The blocks are four pur- 
chase, having pulleys 28 in. and 42 in. in diameter, 
bushed with brass. The engines for working the 
sheers have two cylinders, 7 in. in diameter by 11 in. 
stroke, with improved reversing gear, steam regulator, 
and all furnishings complete. Steam is supplied by a 
vertical steel boiler 8 ft. 6in. by 4 ft., working at 
75 lb. pressure. The sheers were tested with the full 


| load of 60 tons, and in lifting, traversing, and ease of 


handling gave every satisfaction. With this weight 
suspended at a distance of 15 ft. from the ship’s side, 
the inclination on ‘‘ heel” of the vessel was found to 
be about 6 deg., the water ballast tank being filled on 
the side opposite to the load. 

The main engines for propelling the vessel were sup- 

lied by Messrs. Dunsmuir and Jackson, the cylinders 
ed 18 in., 29in., and 48 in. in diameter by 30 in. 
stroke. The boilers, two in number, 12 ft. in diameter 
by 10 ft. long, work at 160 lb. steam pressure. The 
vessel, it may be added, was built under the supervision 
of Captain A. R. Brown, Japanese consul, Glasgow, 
and fulfilled on trial all that had been intended as 
respects carrying capacity and speed, the latter being 
fully 10 knots on trial. 

The influence of the sheerlegs on the seagoing 
qualities of the vessel is naturally a point on which 
information is desirable. The vessel has made one or 
two sea voyages since she was constructed a few months 
ago, and the captain reports that ‘‘she is a very fine 
sea boat, the sheerlegs rather enhancing her good 
qualities than otherwise.” 





Tue GERMAN ExursitTi0on.—Last Saturday the German 
Exhibition was opened at Earl’s Court, London, by the 
Lord Mayor. There are a few exhibits of engineering in- 
terest, but they were not in a sufficiently forward state on 
that day to be fully criticised. 


CaTaLocuEs.—We have received from Messrs. Shanks 
and Co., of Barrhead, near Glasgow, a copy of their fine 
nee of sanitary appliances. The volume, which is 
strongly bound, contains 258 pages of matter, and nume- 
rous illustrations, many being printed in colours. Messrs, 
Barry, Henry, and Co., Limited, founders, engineers, 
and millwrights, of Aberdeen, send us a copy of their 
catalogue of pulleys, gear wheels, bearings, shafting, and 
other appliances for the transmission of power. The 
volume is neatly printed on toned paper and is fully illus- 
trated, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 


Glasgow Pig-Iron Market.—The market was again in 
an excited condition last Thursday, and was still subject 
to the many influences at work both inside and outside 
the “ring,” the slightest appearance of a buying or selling 
order exerting instantaneous action. On the whole the 
tendency of the operations was towards lower figures. 
Warrants from Thursday till Friday were very plentiful, 
as much as 3 per cent. ety been paid by lenders, but 
from Friday till Monday the rate was about even. A 
great quantity of iron was called up for Friday, but there 
was a general impression that ‘‘shorts” were fairly well 
provided for, The market opened in the forenoon with 
every sign of excitement, and a preponderance of sellers. 
The first price accepted for Scotch warrant iron was 
48s. 4}d , being a fall of 4d. per ton from Wednesday’s 
close ; but the price fell away quickly to 47s. 74d. per ton 
cash, and rose as fast again to 48s. 3d. Up to 48s. 5d. 
was reached, but that wave of selling brought the price 
back to 48s. per ton. Fixed forward was about 1s for one 
month, and 2s. 3d. fur three months under the cash price. 
In the afternoon there was less pressure for prompt iron 
for Friday than had been anticipated, with the result 
that the price of Scotch fell away all the afternoon 
until the very close, when the lowest price was touched. 
Warrants came in from quite unexpected quarters, as was 
quite natural after such a rapid advance in prices. Some 
5000 tons of Cleveland iron were sold at 39s. per ton, 
being a fall of 1s. per ton, but immediately afterwards 
40s. was again touched. The closing settlement prices 
were-—Scotch iron, 47s. 3d. per ton ; Cleveland, 39s. 104d.; 
hematite iron, 503s. per ton. Friday’s market was also 
much excited, and the struggle between the ‘‘ bulls ” and 
the ‘‘ bears ” was as keen as ever. At the opening of the 
market the latter held aloof at first, but engagements had 
to be met, and on an evident attempt to cover to any 
large extent, prices went bounding upwards. The start- 
ing transaction was done at 47s., or 3d. under Thursday’s 
closing quotation ; thence there was a startling run up to 
the extent of 1s. 9d. per ton, to 48s. 9d. At that price 
which was only 3d. under the highest quotation touched 
on the preceding day, buying stopped. Prices came back 
9d. per ton, when some covering again took place, until 
48s. 3d, was reached, at which sellers closed in the fore- 
noon. There was a quiet opening in the afternoon, but 
prices recovered to 48s. 7d., closing with buyers at 
48s. 6d. ; being a rise of 1s, 3d. per ton from Thursday’s 
close and of 1s. 104d. on the week. The settlement prices 
at the close were—Scotch, 48s. 6d. per ton ; Cleveland, 
39s. 104d. ; hematite iron, 49s. 104d. per ton. At the 
opening of the market on Monday there was a disposition 
to part with Scotch iron, a line of 5000 tons being sold for 
Friday of this week at 48s. fixed, while one month fixed 
was offered at 46s. 104d. per ton, but was not accepted. 
Warrants were found to be short, however, so the sellers 
withdrew their offers, and the prompt cash price hardened 
up from 48s, 3d. to 48s. 6d., withsellers at 48s. 3d.on Friday 
fixed. Very little business was done. Hematite iron was 
steady at Friday’s closing quotations, but Cleveland lost 
14d. per ton, An easier poling in Scotch warrants ruled 
in the afternoon, Scotch being as low as 47s. 11d. per ton 
cash, while 47s, 3d. fourteen days was done, and there 
were sellers at 46s. 9d. one month fixed. Just at the 
close prices were successfully bid up to 48s. 4d. per ton 
cash. The price continued remarkably steady in face of 
the financial difficulties on the Continent and the flatness 
of the Stock Exchange. There were reports that the 
‘*bear” account was very considerably reduced, and as 
there was nothing in trade to justify the recent high 
prices, it was thought that a lower level must ere long 
reached. At the close the settlement prices were—Scotch 
iron, 48s, 3d, per ton; Cleveland, 39s. 104d. ; hematite 
iron, 50s. per ton, Business was fairly active on Tuesday 
forenoon, and prices were somewhat erratic. There was 
a rush to sell at the opening, when some holders’ iron was 
sold; but on “shorts” buying for cash the price again 
hardened up till near the finish, when a slightly easier 
tone set in. There was a very large settlement to arrange 
yesterday, and warrants were still short, as much as Id. 

r ton back being paid. Sellers at 45s. 6d. three months 

xed and 46s. 6d. two months fixed showed themselves, 
but there were no takers. Scotch iron rose from 48s. 
to 48s. 7d. per ton, and then the price fell back to 
48s. 6d., closing with sellers at 48s, 5d. per ton. Cleve- 
land was done at 39s. 3d. per ton cash, but up to 
39s. 9d. was afterwards paid. Hematite was steady. 
The market was very quiet in the afternoon, but the tone 
was firm, on the shortness of warrants. Cleveland and 
hematite were steady. At the close the settlement prices 
were—Scotch iron, 48s. 6d. per ton; Cleveland, 39s. 9d.; 
hematite iron, 49s. 104d. per ton. At the forenoon 
market to-day it was seen that the ‘“‘corner” was assum- 
ing rather unpleasant proportions for the ‘‘ bears,” the 
price of Scotch iron having been put up against them 
with a view of forcing them to cover up, which, it is 
thought, they will require to do sooner or later. Busi- 
ness in Scotch iron opened at 48s. 6d. per ton, at which it 
stood for some time. The best price paid was 49s., at 
which a fairly large business was done. A line was offered 
at 49s. 1d., but it was not taken, so the price was again bid 
up to 49a, 3d. per ton. At the close 47s. 74d. per ton one 
month fixed was done, and there were also sellers at 46s. 6d. 
two months fixed. The ‘‘squeeze” made further progress in 
the afternoon, Scotch iron advancing to 49s. 10d. cash at 
the close. Only @ moderate amount of business was done. 
Hematite iron improved 14d. per ton, but Cleveland re- 
mained unchanged. Scotch iron was offered at 48s. one 
morth fixed at the close, but there were no buyers. The 
following are a few of the quotations for No. 1 brand of 
makers’ iron: Summerlee, Calder, and Gartsherrie, 60s. 
per ton; Langloan, 62s.; Coltness, 62s. 6d.; Shotts 








(shipped at Leith), 6ls. Last week’s shipments of pig 
iron from all Scotch ports amounted to 4258 tons, as 
against 14,245 tons in the corresponding week of last 
year. They included 100 tons for the United States, 608 
tons for Canada, 120 tons for India, 235 tons for Australia, 
110 tons for France, 437 tons for Italy, 440 tons for Ger- 
many, 415 tons for Holland, 141 tons for Spain and 
Portugal, smaller quantities for other countries, and 
1302 tons coastwise. There are now 60 blast furnaces in 
actual operation against 87 at this time last year. The 
stock « fp pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 509,312 tons last night, as com- 
yvared with 511,189 tons yesterday week, thus showing 
or the week a decrease amounting to 1877 tons. 


Clyde Shipbuilding Trade—Launches during April.— 
There were 35 vessels launched from the Clyde shipbuild- 
yards last month, of an aggregate of 31,532 tons, as com- 
pared with 30 vessels measuring 43,500 tons in the month 
of April last year, and 24 vessels of a total of 29,414 
tons in April, 1889. Last month’s output was certainly 
a very good average. Over the four months of this year 
the output amounted to 106,923 tons, being 17,788 tons 
under that for the same period of last year, but exceeding 
that of 1889 by 22,751 tons, and all other similar periods 
back to 1884. Of the vesvels launched last month, 19 of 
19,117 tons were steamers, 8 of 12,370 tons were merchant 
sailing ships, and the remainder were pleasure yachts. 
Five of the steamers were paddle-wheelers. 


New Ee er: ing Contracts.—Messrs. William Hamilton 
and Co., Port-Glasgow, have secured a contract to built 
a steel sailing ship of about 2000 tons register for Messrs. 
W. and J. Crawford, Greenock. They have also secure 
a contract for a steel sailing ship of about 2250 tons 
register for Messrs. Potter, London, for whom they have 
a similar ship already on the stocks. Messrs. Russell 
and Co. have received an order from Lonijon owners for 
a steel sailing vessel of 2200 tons register, and 3500 tons 
st al capacity. The new vessel will be 281 ft. in 
ength. 


The Anchor Liner *‘ City of Rome.”—By arrangement 
with the Greenock Harbour Trust, Messrs. Henderson 
Brothers, Glasgow, ng a owners of the Anchor 
Line of Atlantic steamers, have resolved to run the City 
of Rome and probably some more of their steamers from 
Greenock to, and from New York. Thearrangement is a 
very favourable one for Messrs. Henderson, and the fact 
just mentioned has given great satisfaction to the 
Greenock Harbour authorities and to the townspeople 
generally, as this new branch of ocean traffic will provide 
some revenue for the James Watt Dock. The City of 
Rome has been very greatly improved in many respects, 
and it is confidently expected that she will have large 
freights and many passengers to carry to and fro. She 
set out last Thursday on her first voyage from Greenock 
with about 1500 passengers—about 400 of them being 
saloon passengers—and 400 tons of cargo. Her departure 
from the dock was witnessed by some thousands of 
people. 

Institution of Engineers and Shipbuilders.—The Gra- 
duates’ Section of this institution held a meeting last 
night, at which a very interesting and comprehensive 

yaper on ‘Forced Draught” was read by Mr. William 
p. Ferguson, of Messrs. Blackwood and Gordon’s, Port- 
Glasgow. The discussion on the paper was begun, and it 
was resolved to hold an additional meeting for the fur- 
ther discussion of the subject. At the same meeting Mr. 
Sinclair Couper will read a paper on ‘‘ The Application 
of Electricity to the Drilling of Metals.” 


Comparative Cost of Gas and Electric Light.—At last 
Monday night’s meeting of the Royal Scottish Society of 
Arts, he essor Alexander B. W. Kennedy, F.R.S., 
engineer-in-chief to the Westminster Electric Supply Cor- 
poration, read a paper entitled ‘‘ A Description and Com- 
parison of the Systems of Electric Lighting at present in 
use in London.” The companies in London, he said, 
might be classed as those using the high or low-pressure 
in their mains, or as those using what was called the con- 
tinuous or the alternating current. He did not think 
that any one system presented all the necessary merits ; 
it did not follow that the system which was the best for 
one district would be good for another. The high-pres- 
sure system had the gain that the central station was 
away from London altogether, and had the loss that the 
current had got to be transformed three times instead 
of once, and in every one of the transformations so 
much energy was lost. The low-tension system was a 
little simpler, because these companies did not require to 
transform the electricity at all. Regarding the price of 
electric lighting in houses and in streets, Professor Ken- 
nedy said that the change from gas to electricity was 
never made except for the purpose of obtaining a much 
greater illuminating power, and that being so the cost 
would be about four or five times that of gas. As to 
private lighting, so much depended upon the amount of 
economy exercised in the use of electricity that the cost 
might not be much more than that of gas, or it might 
exceed at 3s. by 25 or 30 per cent. In hotels and 
clubs, where the same economy could not be practised, 
the cost of electricity could hardly ba less than double 
the price of gas at 3s. The actual cost of electric light 
was known to a great exactness to be one farthing an hour 
for an eight-candle light, or a halfpenny an hour fora 
sixteen-candle light. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
A Monster Gasholder.—The erection of an immense 
gasholder—said to be the largest in the world—has been 
entrusted to Messrs. Clayton, Son, and Co., Limited, of 
the Moorend Iron Works, Hunslet, Leeds, by the South 








Metropolitan Gas Company, London, for their East 
Greenwich Station. It is stated that the holder will have 
a capacity of 12,000,000 ft. of gas, that it will be 300 ft. 
in diameter, with an altitude of 180 ft., when at its full 
height ; that its total weight will be 2220 tons, of which 
1840 tons will be of wrought iron, 60 tons of cast iron, 
and 320 tons of steel. The cost of the holder, includin 
erection, will be 41,195/. The work is to be complet 
by October in next year. 


Iron and Steel.—A more hopeful feeling seems preva- 
lent in trade circles generally, and though the iron trade 
is dull the heavy steel branches are, speaking generally, 
prosperous. Hematite pig has advanced from ls. 6d. to 
23. per ton, and prives of steel must of necessity remain 
firm. Quotations are as follow: Locomotive and tender 
tyres, 12/. to 131. per ton; carriage and wagon tyres and 
axles, 10/. to 10. 10s.; springs, 10/.; Siemens and Besse- 
mer billets, 6/. to 6l. 10s. With the exception of the 
agricultural implement, &c., eaten. the engineering 
branches are not so busy. The demand for railway 
material of every description keeps exceedingly heavy, 
and large orders on both home and colonial account have 
recently been placed. Government orders for armour- 
plates and ordnance keep those branches running night 
and day. 


Cval.—The demand for house coal still keeps up. Prices 
at the pits are as follows: Good Barnsley house coal, 10s. 
to 10s. 3d. per ton ; Silkstone, 11s. to 11s. 6d.; secondary 
from the thin seams, 8s. 6d. to 9s. The demand for 
steam coal is slightly better, and with the through open- 
ing of the Baltic ports a good business is looked for, some 


d | good contracts having been placed at the district pits. 


Steam and locomotive coal range from 9s. 6d. to 10s. per 
ton. Engine slack runs from 5s. to 7s. per ton. Coke is 
in full supply and likely to be cheaper. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIbDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on ’Change was not large, and only a moderate amount 
of business was done. Makers of pig iron reported a 
pretty good Continental deinand, and stated that their 
stocks were being gradually reduced, but buyers for home 
consumption were rather shy, and several of them opined 
that by waiting a little while they would be able to pur- 
chase at lower rates than are now ruling. Most of the 

eople on "Change regarded the outlook as not particu- 
ee satisfactory, and few ventured to express an opinion 
as to the future. The general quotation for prompt f.o.b. 
delivery of No. 3g.m.b Cleveland pig iron was 39s. 3d., 
and several parcels changed hands at that figure, 
but some sellers held out for 39s. 6d. For forward 
delivery there was very little doing. There were a few 
buyers at 39s. for No. 3 delivered over the summer 
months. Middlesbrough warrants were steady at 39s. 9d. 
cash buyers, with sellers asking 40s,, but few transactions 
occurred in them. No. 4foundry and grey forge, of which 
a good deal is being sent to Scotland, were steady ; 38s. to 
38s. 6d. was the quotation for the former, and the latter 
was obtainable at 37s. 9d. to 38s. In the hematite pig 
iron trade there was very little doing. Mixed numbers 
of makers’ east coast brands could be bought at 50s. to 
51s. To-day the market was steady, and prices of pig 
iron were, if anything, a shade firmer. Some sellers de- 
clined to do business under 39s. 6d. for prompt No. 3, 
but most of the buyers did not care about giving more 
than 39s. 3d. for the ruling quality. Middlesbrough 
warrants were 39s. 104d. cash buyers, but there were few 
sellers, and very little business was done in them, 
During the past day or two there has been a little appre- 
hension of a ‘‘ squeeze” in Middlesbrough warrants, but 
up to the present nothing of the kind has been felt. 


Manufactured Iron and Steel.—With regard to these 
two important industries there is absolutely nothing new 
to report. Fresh contracts are most difficult to obtain, 
quotations are hardly so firm as when we last reported, 
and prospects for the future are certainly very dis- 
couraging. Some of the works are now only moderately 
employed, and unless an improvement takes place shortly 
there is every likelihood of one or two establishments 
being closed altogether. Common iron bars and iron ship- 
plates are each 5/. 10s. to 5/. 12s. 6d. ; iron ship angles 
5l. 7s. 6d. to 5/. 10s. ; steel ship-plates, 6/.; and steel 
angles, 5/. 15s.—all less the customary 24 per cent. dis- 
count for cash. Heavy sections of steel rails are 4/. 10s. 
net at works. 


The Fuel Trade.—There is a good deal doing in the 
coal trade, but business is now being somewhat checked 
by the scarcity of best steam and best Durham gas coals. 
Some of the collieries are rather far behind with their 
contracts, and this, together with the gee of the 
holidays, renders new sales rather few. For both kinds 
there is a very good demand. Northumberland steam 
coal is about 12s. 6d. f.o.b. at Newcastle. The orders for 
the great gas coal contracts have been placed partly with 
Tyne shipping collieries, but more largely with Sunder- 
land shipping pits, and a part has come to Yorkshire. 
The price is said to average 9s. f.o.b. Good qualities of 
blast furnace coke keep at 13s. 6d. to 14s. delivered here. 





NOTES FROM THE SOUTH-WEST. | 

The ‘Empress of India.”—The Empress of India 
launched at Pembroke Dockyard on Thursday, was. laid 
down in July, 1889. The Repulse, a sister ship, will be 
launched in’ Februa: , 1892. The acs dimensions 
of the Empress of India are: Length between perpendi- 
culars, 380 ft.; extreme breadth, 75 ft.; mean load 
draught, 27 ft. Gin.; with a load displacement of 14,150 
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tons. She will be lighted throughout with the electric 
light by means of over 600 lamps, and she will also carry 
four electric search lights of 25,000 candle-power. The 
armament of the Empress of India will comprise four 
13}-in. 67-ton guns mounted en barbette in pairs, and firing 
a projectile weighing 1250 lb., with a powder charge of 
630 lb.; ten 6-in. 100-pounder quick-firing guns, double 
banked, the four on the main deck being moun 
in casemates protected by 6-in. armour, while the 
six on the upper deck are mounted on sponsons ; six- 
teen 6-pounder and nine 3-pounder quick-firers, eight 
small machine guns, and two 9-pounder field guns. The 
auxiliary armament is distributed all over the ship. The 
main armament is worked by hydraulic machinery, sup- 
plied by Sir W. G. Armstrong and Co. The other guns 
are all worked by hand, even the 100-pounder bein 
capable of being worked by one man. The ship is fitte 
with seven torpedo tubes, of which two are submerged, 
and provision is made for carrying 18 torpedoes. The 
ship in action will be fought from either of two conning 
towers, of which the forward one is armoured to the 
extent of 14 in., and the after one to the extent of 3 in. 
The engines are provided by Messrs. Humphrys, Ten- 
nant, and Co. They are of the triple-expansion vertical 
type, and are to indicate 9000 horse-power with natural 
draught, and 13,000 with forced draught, producing 
speeds of 16 and 174 knots respectively on a weight of 
14,150 tons. The Empress of India has been built from 
the designs of Mr. W. H. White, C.B., Director of Naval 
Construction. 


Kennett and Avon Canal.—As the result of an inquiry 
into the condition of this canal recently undertaken by 
the Board of Trade, at the instance of some large local 
traders, a report has been sent in by Colonel Rich, the 
inspector. The report states that the canal might be 
improved by extensive dredging and by cleaning out the 
large reservoir at Crofton, which has over 3 ft. of mud in 
it. The inspector also thinks that, by arrangement 
between traders and the company, the former might be 
a'lowed to use steam power on the canal. 


The Electric Light at Bath.—The prospectus has just 
appeared of the City of Bath Electric Lighting and 
Engineering Company, Limited. The proposed capital 
of the company is 60,000/._ The company is to take over 
and develop the existing electrical lighting and engineer- 
ing undertaking of Mr. H. G. Massingham. Mr. Mas- 
singham has already 18 arc and 4000 incandescent lamps 
at work and earning revenue. 


The Telephone in the West.—The directors of the 
Western Counties and South Wales Telephone Company, 
Limited, report that the revenue for the year ,endin 
December 31, 1890, was 46,861/., as compared wit 
39,0491. in 1889. The balance of net revenue was 91771, 
out of which a dividend is to be paid at the full rate on 
the 6 per cent. preference shares. This dividend will 
absorb 6000/., leaving a balance of 3177/. Of this balance 
500/. is to be added to the reserve fund, while 26791. is to 
be carried forward. 


The ‘* Flamingo.”—The Lords of the Admiralty have 
directed an estimate to be submitted of the cost of fitting 
out the Flamingo, now in reserve at Devonport, as a coal 
and water depdt ship. 


Coal in Monmouthshire.—Messrs. Lancaster and Co., 
Limited, have just completed the sinking of No. 3 Blaina 
New Pit. They have struck twoseams of solid bitumi- 
nous coal, 2 ft. and 3 ft. in thickness respectively, and 
they expect to effect an output of from 1000 to 1500 tons 


per day. 





MISCELLANEA. 

Tue South Australian Railway Commissioners have re- 
ceived two tenders for the construction of forty broad 
gauge and fifty-two narrow gauge locomotives. It is 
understood that the tender of Messrs. J. Martin and Co., 
of Gawler, will be accepted. 


The Admiralty have decided to have some important 
torpedo operations carried out in the Irish Channel during 
the course of the ensuing summer. Experiments are 
being made on board the Vernon, the ship of torpedo 
school at Portsmouth, in this direction. 


Ata meeting of the Southampton Harbour Board on 
Monday it was agreed to assent to the application to Par- 
liament by the London and South-Western Railway 
eg for powers to purchase the Southampton 

iocks. 


The aes receipts of the twenty-three principal railways 
of the United Kingdom, for the wee —— May 3, 
amounted, on 16,245 miles, to 1,385,7011., and for the 
corresponding period of 1890, on 16,1594 miles, to 
1,359,673/., an increase of 854 miles, or 0.5 per cent., and 
an increase of 26,028/., or 1.8 per cent. 


_ At the ordinary monthly meeting of the Leeds Associa- 
tion of Engineers, Professor J. Goodman, M.I M.FE., 
read a paper on ‘Petroleum and Natural Gas.” The 
paper was largely historical, and described the sinking of 
the first oil well in the States and the subsequent progress 
of the industry. 


The transit revenue collected by the Suez Canal Com- 
pany amounted in April to 298,000/., as compared with 
239, 2891. in April, 1890, and 267,5537. in April, 1889. The 
aggregate revenue collected in the first four months of 
this year was 1,079,293/., as compared with 915,520. in 
the corresponding period of 1890, and 980,254/. in the 
corresponding period of 1889. 


The first of nineteen compound high-speed locomotives 
now being built to the designs of Mr. Thomas Urquhart, 





at the Colomna Machine Works, near Moscow, for the 
Grand Society, has just been tested on the Moscow 
Ryazan Railway. This locomotive, weighing 44 tons, ran 
on her trial at_a speed of 80 versts per hour, and gave 
every satisfaction. 


The annual general meeting of the Liverpool Engi- 


ted | neering Society was held at the Royal Institution, Col- 


re on Wednesday evening, May 6, when Mr. 
ohn T. Woods was ge president for the ensuing 
session. The remainder of the evening was devoted to 
an adjourned discussion upon a paper read by Mr. George 
Farren, Assoc. M. Inst. Gr. at the previous meeting, 
entitled “‘ Denudations at Aber-Menai, Anglesey.” 


The directors of the Chelsea Electric Supply Company, 
Limited, report that the business of the com pany deen 
out the year has been very satisfactory, but the gross 
profit has been only 5427. 19s. 5d. on a paid-up capital of 
upwards of 60,000/. It appears, however, that the con- 
sumption of fuel has been abnormal, the cost per unit for 
coal, water, oil, wages, and other expenses being, as far as 
we can determine from the figures given, at least 44d. 
Measures have, however, been taken to economise in this 
item, and next year’s showing may be more favourable. 


The Science and Art Department have determined to 
divide the subject ‘‘Theoretical Mechanics,” of their 
syllabus for the May examinations into two subdivisions— 
(a) the mechanics of solids, and (6) the mechanics of fluids, 
In a similar subject, “‘Sound, Light, and Heat,” will in 
all but the elementary, be divided into three divisions. 
Weare further informed that the number of national 
scholarships in science is to be increased from fourteen to 
twenty-two. The prizes of books, &c., formerly given 
by the nen, will be largely reduced in number, 
and will competitive, the funds thus saved being 
— to increase the number of scholarships as already 
stated. 


_ The Midland district meeting of the Incorporated Asso- 
ciation of Municipal and County Engineers will be held 
at the Town Hall, Stourbridge, on May 23, 1891, when 
the following programme has been arranged: 11 a.m.— 
District business. Paper on the ‘‘ Sewage Disposal 
Works of the Stourbridge Main Drainage Board,” by 
Mr. W. Fiddian, F.S.I. Paper on the ‘Market Har- 
borough, Great and Little Bowden Water Works,” by 
Mr. H.G. Coales, Assoc. M. Inst. C.E. 11.30.—Leave 
in brakes for a visit to the glass works of the celebrated 
firm of Thomas Webb and Sons. 12.30 p.m.—Arrive at 
the sewage pumping station (about one mile from the 
railway station), light refreshments will be provided 
here. 1.10,—Leave forthe sewage farm at Whittington. 
2.30.—Return to Town Hall for discussion on papers. 
4.—Cold luncheon at the Bell Hotel, by the kind invita- 
tion 2 Mr. P. Pargeter, chairman of the Main Drainage 

ard. 


We havereceivedfrom the IndiaRubber, Gutta-Percha, 
and Telegraph Works Company, Limited, Silvertown, 
London, a copy of a little pamphlet just issued by them 
describing the construction and use of the Silvertown 
portable testing set. The whole of the apparatus is con- 
tained in two small boxes, one containing the batteries, 
and the other the galvanometer, resistance coils, key, and 
commutators, required for making the more important 
measurements in electric light and telegraph circuits. 
The galvanometer is of special construction. In consists 
of a coil of fine wire on a brass bobbin, in the centre of 
which asmall magnetic needle with an aluminium pointer 
is hung in the same way as is usual in compasses. The 
pointer —* through the opening on the end of the 
coil, and the movements of the needle are limited to about 
45 deg. on each side of zero. The scale is one of equal 
current. The sensitiveness of the galvanometer can be 
varied within wide limits by an external controlling 
magnet. 


The Select Committee of the House of Commons on the 
Brine Pumping Bill having, as we explained in our issue 
of May 1, excluded County Councils, other local autho- 
rities, and railway companies from compensation under 
that measure for subsidences due to brine pumping, an 
effort was recently made in the Cheshire County Council 
to stir up fresh resistance to the Bill. It was proposed, 
in fact, that that y, in concert with other public 
bodies, should authorise the ne of petitions in 
opposition to the Bill in the House of Lords, one speaker 
complaining that it was an anomaly that 500 or 1000 yards 
of the main roads should be lowered, and houses and 
other buildings let down by this pumping, and yet no 
compensation should be obtainable. On the other hand 
it was urged that landowners having at length got a Bill 
through the House of Commons enabling them to get 
compensation for injury from this work, it would be 
wrong and unwise of the County Council to jeopardise 
the measure by presenting further opposition. This view 
was strongly supported and in the end the proposal was 
abandoned. 


Mr. Hill, the vice-consul at the Pirus, in a recent 
report, states that the works on the Corinth Ship Canal, 
which had been suspended in 1889 on account of the 
financial difficulties of the Comptoir d’Escompte, were 
resumed on June 22, 1890. They were taken over by a 
Greek company of contractors, associated with an 
Athenian banker, and these have sublet the working to 
Messrs. Vlangaly and Matza, who again have given out 
small contracts to French and Italian contractors. When 
the work recommenced it was estimated that 3,358,000 
cubic metres of earth had to be removed. It is hoped, 
eventually, to employ 2000 men, and raise the monthly 
removal to 130,000 cubic metres; at present, however, 
there are less than 1000 navvies employed, and the 





monthly result does not come anything near this quantity. 
Remedies March 22, 1893, has been fixed for the i 
ing, yet it is highly improbable that it will be finished by 
that date, but it is popes d considered that the present 
company will be able to carry the work through. Whether 
the canal, even when completed, will be used for anything 
but coasting or Adriatic navigation is still to be seen, for, 
apart from dues, which will of necessity be levied in 
order to pay interest on capital, the difficulties which 
attend navigation for larger vessels on either side of the 
isthmus must be considered. 


The following results obtained with an engine on the 
Southern Pacific Railway, and giving the comparative 
values of wood and coal as steam raisers in a locomotive 
may be of interest. The same engine was used in obtain- 
ing the figures, three round trips being made with each 
variety of fuel. 


Wood. Coal. 

Locomotive miles ron 717 717 

Car miles ... tis <a 6813 5258 

Coal used, tons ... a a 36.35 
ood used, cords a 42.05 


Average weight of train, 
engine and tender ex- 
cluded, tons ... iad 170.81 183.65 

Weight of train hauled 
one mile, engine and 
tender excluded we 122,494 131,700 

Fuel used per engine mile .0587 cords .0507 tons 

Fuel used per 1000 tons 
weight of train hauled 
one mile... - 

Cost of fuel 


. 276 ,, 
4.35 dols. 5 dols. 
per cord per ton 

The coal used had the following composition : 


Per cent. 
Moisture dad oe cas <a és 7.55 
Volatile matter re eas ae «. 94.66 
Fixed carbon... ree saa ce -e 42.86 
14.95 


pT a ae a a ao a 
The wood used was all soft wood, and was mostly fir, 
spruce, and white and yellow pine. It was in first-class 
condition, thoroughly seasoned and dry. 


The Massachusetts Board of Health, who for some 
years past have been experimenting on the treatment of 
sewage by land filtration, have recently issued a report 
on the subject, in which they remark that sewage can be 
more efficiently filtered through open sand than through 
sand covered with soil. Very fine material like dust in 
the upper layers of a filter prevents access of air, and 
when wet, may do this so bene | that purification of 
the sewage is entirely prevented. By allowing periods 
of intermission, however, so as to allow the upper layers 
of the filter to dry, a high degree of purification may be 
attained. The quantity which can dealt with is, 
however, then much below that which can be — when 
the upper layers are composed of open sand through which 
the sewage will rapidly disappear, leaving room for air 
to enter and come in contact with the thin layers of liquid 
covering the particles of sand. Filtering areas of sand 
covered with soil are much increased in efficiency by 
digging trenches in the direction of a slight incline, about 
2 fe deep and 6 ft. apart, and filling them with coarse 
sand, the upper layers of which should be removed about 
once a month and replaced by clean sand. From bacterio- 
logical experiments it was found that when the filters 
were in proper working order the number of organisms in 
the efHuent from the filters were never more than 2 per 
cent. of those in the raw sewage, and the Board think this 
result may be much improved. Fine sand was found to 
make a very good filter, being capable of purifying sewage 
at the rate of 9600 gallons per acre per day, the number of 
bacteria in a cubic centimetre of the sewage being re- 
duced from 591,000 to 2000, and the ammonias to a 

uarter of 1 per cent. of those in the unfiltered 
fluid. Garden soil made a very poor filter, but a 
mixture of fine sand and gravel gave extremely good 
results, as 25,000 gallons would be purified by it 
per acre per diem in winter and 42,000 gallons in 
summer ; the bacteria being reduced from 350,000 per 
cubic centimetre in the sewage to 14,000 per cubic centi- 
metre in the effluent. Peat was totally inefficient. A 
filter of sand and loam gave good results as far as purity 
was concerned, but the rate of filtration was only one- 
third as great as that of the sand and gravel filter. 





Deatu or A VETERAN Encinger.—On 6th inst. Mr. 
William Richardson, gas and water engineer, died at 
his residence, in the Pershore-road, Birmingham, at the 
age of ninety-five years. The old gentleman was born in 
Birmingham just at the time Murdoch was making his 
gas experiments at Soho Works. The splendour of the 
new light had a great attraction for the child, and in part 
brought about his adoption of a profession. He was 
educated at Coventry, and was intended for the watch 
trade, but he subsequently entered a millwright’s shop 
and acquired a knowledge of the construction of the steam 
engine. Mr. Richardson established the Dudley Gas 
Works, and had charge of the old water works in that 
borough for many years. Mr. Richardson went to live 
in retirement at Rhyl, but an inactive life not suiting 
him, he established works at various places on the 
North Welsh coast. The sea air not Oey with his 
wife’s constitution, he in 1862 settled at Edgbaston, 
and established an engineering depot at Birmingham. 
He was frequently employed in reporting on gas and 
water works in various parts of the country. Mr. 
Richardson had a most retentive memory, and it was 
only a few days before his death that it became in any 
way impaired. 
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RAILWAYS FOR COAST DEFENCE. 

Ir is curious how little attention has been paid 
by military strategists to the remarkable facility 
afforded by ourrailway system for giving mobility 
to material, as well as men, for coast defence pur- 
poses. Those naval officers who advocate spending 
everything on the Navy and nothing on the Army 
in the matter of coast defence, find the strongest 
argument in support of their views in the fact that 
a fort or earthworks isa fixed position, and there- 
fore only available for the defence of the area within 
range of its guns, whilst a ship can be moved about 
as required to meet the enemy wherever he may 


ty|turn up. By the aid of a railway following a coast 


line, guns can be brought to a desired point with 
more speed and certainty than they can be moved 
at sea, and placed in positions either of natural 
strength, or prepared artificially. The proposal is 
of course not new, but has been worked out by 
Lieutenant Girouard, of the Royal Engineers, in a 
paper recently read before the Royal United Ser- 
vice Institution, with greater detail than has 
before, we think, been attempted. It is true that 
advantage has been taken of coastwise railways 
abroad to establish a system of overland transpor- 
tation for torpedo boats; but this is a very dif- 
ferent business from the conveyance of guns, 
and one which presents difficulties not met with 
when ordnance has to be transported. Mr. 
Girouard claims that by a proper utilisation of 
existing railways, and some not very costly exten- 
sions, the whole country could be formed into one 
great fortress, and an enemy would have opposed 
to him at any exposed point of the coast, the arma- 
ment of a first-class defensive position. It is well 
worth examining any scheme put forward on rea- 
sonable authority which promises such great advan- 
tages. 

The first point that suggests itself is whether 
guns can be fired from an ordinary railway line 
with any reasonable degree of safety? If the line of 
fire is to be the same, or approximately the same, as 
the direction of the rails, there is ample testimony 
that there will be no difficulty ; for, as the lecturer 
pointed out, this method of firing guns is used in all 
arsenals for proof of the heaviest guns in existence. 
But the fire will undoubtedly have to be exercised 
over a wide area, and in most cases at angles to 
the lines, if not actually at right angles to them. Can 
this be effected with safety? Theoretically the 
author of the paper is able to say yes. Usingas a 
basis the results of actual experiments it will be 


92| found that the 6-in. breechloading gun of 5 tons 


may be theoretically fired at a right angle to the 
line. There are other experiments bearing on this 
matter which support the view which the author of 
the paper in question takes. 

At the meeting when the paper was read, a 
coloured map of England was shown giving the 
details of the author’s scheme. He allowed a range 


96 of 7000 yards for gun fire and 3500 yards for 


machine gun fire, and the parts of the sea covered by 
fire of guns from existing lines of railway was in this 
way indicated. The interposition of natural obstacles 
wasalsoshown. Lieutenant Girouard’s map isof great 
value, and those interested in the subject would do 
well to refer to it in the original, which will doubt- 
less be published in the Transactions of the Royal 
United Service Institution. Starting from the 
Thames, that estuary, and with it the River Med- 
way, are closed. Proceeding northwards, the first 
important point is the supposed favourable landing 





between the rivers Crouch and Blackwater. To 
make good a landing at this point, only 45 miles 
from London, an enemy must take advantage of a 
channel north of the Gunfleet Sand, called the 
Wallet. Thence he could land between the Crouch 
and the Blackwater, and take up a commanding 
position, facing London; or he might land in a 
less favourable position between the Colne and the 
Stour, on the beach of Clacton. To reach the 
shore at the first-named place, his boats would 
have four miles to row at low tide, to reach the 
second, about three. Within a range of 7000 yards 
the Wallet is to a great extent covered, and from 
an actual study of this particular piece of coast, the 
author is able to say that the practical limits of fire 
at this point would be identical with the theoretical 
results shown. By a short extension of the railway 
from Clacton towards the south, the whole of the 
‘Wallet might be covered, and this dangerous point 
absolutely secured. Leaving Clacton, the Stour and 
the harbour of Harwich are reached ; these, being 
already defended, can be neglected. Then comes 
a short length of coast which would be undefended 
except by a few ancient martellos. Following 
these are the intricate windings of the Ore, 
which make the coast practically inaccessible. 
Aldborough, Lowestoft, and Yarmouth are well 
defended. After them comes a length of 12 miles 
totally undefended, 120 miles from London, how- 
ever ; then Cromer and its vicinity, which are 
covered. The vagaries of the 5-fathom line, in the 
Wash, will permit leaving it aside to cross to Thed- 
dlesthorpe, a possible landing, which can, however, 
be secured. Again the 5-fathom line runs out to sea, 
and the Humber is reached and closed. In the 
neighbourhood of Withernsea a possible landing 
exists, which is unsecured ; this might, however, 
be remedied at small cast by a short extension of 
the line. From Bridlington north to the Border, 150 
miles, the whole coast line is admirably defended on 
paper, and the towns of Bridlington, Scarborough, 
Whitby, Saltburn, Middlesbrough, Seaham, Hartle- 
pool, Sunderland, Shields, Tynemouth, and Ber- 
wick, could be protected. A considerable portion 
of this coast is, however, inaccessible, and would 
in practice be neglected. Crossing to the western 
coast, the accessible shores from the Solway to the 
Menai Strait are completely defended, including 
the ports of Barrow, Fleetwood, and Holyhead. 
The western coast of Wales is not completely de- 
fended, but is in itself a sufficient obstacle. In 
the Bristol Channel, Milford Haven, Llanelly, 
Swansea, Barry Docks, Cardiff, Avonmouth, and 
Bristol are covered. The northern coast of Corn- 
wall is in most places inaccessible ; on its southern 
coast Penzance, Falmouth, and Fowey could be 
protected. Plymouth and Portsmouth may be 
neglected ; between the two, however, Kingswear, 
Torquay, Exmouth, and Sidmouth would be 
covered. From Portsmouth to the Thames there 
is acoast line of 170 miles, and of this very im- 
portant section 160 miles are defensible, and the 
unprotected towns of Worthing, Brighton, East- 
bourne, Hastings, Folkestone, Margate, and Rams- 
gate, all at present quite open to insult, could 
probably defy an enemy. F 

It will be seen that the unsatisfactory portions 
of the coast railway defence would be few and far 
between, and could, if thought necessary, be reme- 
died at a trifling cost. In a total length of 1900 
miles of coast, 1270 could apparently be defended 
from the railways ; 425 are inaccessible, thus in- 
creasing the total defended, to 1695, or 89 per cent. 
of the whole. Of the coast of the counties close to 
London, and to the great manufacturing centres, 
namely, the counties of Lancashire, Cheshire, 
Norfolk, Suffolk, Essex, Sussex, Kent, and Dorset, 
92 per cent. is defensible. Every English coast 
town of the slightest importance is defended ; 
every estuary and harbour the same. 

Lieutenant Girouard would propose dividing the 
English coast into nine sections, and each division 
would be organised into a series of (1) firing lines, 
consisting of guns stationed at vulnerable points 
along the coast, or concentrated at junctions from 
which they could readily move up to threatened 
points ; () supports placed at some central point 
of the sections, from which the firing lines would 
receive their first reinforcements ; (3) behind 
these reinforcements at central points in the 
country, would be stationed grand reserves. Thus, 
if an attack be imagined at any point on the coast 
line of a particular section, the firing line of the 
section would immediately come into action if on 
the spot, or move up to the threatened point. 
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Within a few minutes the support could by tele- 
graph be started on its way to replace the firing 
line, and the reserve could be on its way to perform 
this same relief for the support. 

The different sections would naturally be served 
by the railways which run through them, the distri- 
bution of which is given in the paper. Rugby is 
the centre for the whole country where supports 
would be stationed. 

With regard to the description of ordnance, 
Lieutenant Girouard would adopt the 22-ton gun 
as the heaviest piece which would be employed. 
The use of heavy guns would seem necessary if the 
fire of the defence is to reach like natures of guns 
mounted in ships. A great deal of stress is laid 
upon the desirability of using a great number of 
modern howitzers and mortars to fire out of cuttings, 
from behind hills, &c. In medium ordnance, the 
6-in. breechloading gun and the various natures of 
quick-firing guns are advocated, and for points 
where landings are possible, the lighter natures of 
quick-firers, machine, and field guns could be em- 
ployed. 

The design of carriages for guns to be fired in the 
direction of the line, Lieutenant Girouard considers 
to be already well established, by their use in 
European arsenals. Carriages for firing at angles 
to the line would be a matter for experiment. In 
places where heavy guns would have to exercise 
an all-round fire, special emplacements would 
have to be provided. These emplacements might 
take the form of turntables located upon short 
sidings specially constructed for the purpose. 
The turntables would be of considerable dia- 
meter, with hydraulic or other suitable buffers 
to take up the recoil, and the whole swinging 
in concrete-lined pits. The lighter guns could 
be fired directly from the main line from 
penne sidings, or from specially constructed 
ines. 

The author of the paper also gives his estimate 
of the cost, which comes out at 1,200,9001., and te 
this he adds 10 per cent. for contingencies. The 
following are his chief items: 


31 22-ton guns, with all spare parts 
and 3100 rounds __... ve Se 
106 medium guns, &c., with all spare 
parts and 10,600 rounds... es 241,680 
151 quick-firing guns, with all spare 
parts and 15,100 rounds xe 141,940 
155 carriages for the above (guns 
mounted in pairs) bes = 
Machine guns ... 
Carriages for same ; ee 
Emplacenents and sidings ... 
Magazine carriages, &c. 3 


£ 
221,960 


268,000 
100,000 
50,000 
150,000 
25,000 


1,200,000 


1,320,000 


The figures are not put forward as more than a 
rough and incomplete estimate, but the author 
claims that at any rate this system of defence would 
be the most economical that could be devised for 
the general defence of the country. Perhaps, 
however, it would be fairer to give the advantages 
he claims in his own words: (1) The amount of 
resistance which could be offered at any point of 
our seaboard in a given time would be infinitely 
greater than by the use of any other practical 
system. (2) The resistance would also be the 
most economical that could be provided for a general 
defence of the country. (3) Once in working order, 
the cost of the system would depend upon the 
moral and physical life of its guns and their mount- 
ings. All fixed defences and ships are dependent 
upon the march of the science of gunnery, as well 
as upon the life of the guns they contain, therefore 
a standard of excellence is never reached. In main- 
tenance expenses, the proposed system would cost 
less than fixed fortifications, and infinitely less than 
that of keeping ships in commission. The cost of 
personnel would bear the same ratio to other systems 
as that of maintenance. (4) The system could 
be made to protect all undefended towns from 
bombardment. (5) At the few landings which 
exist, a heavy force of artillery to oppose any enemy 
could be concentrated in a short space of time. (6) 
Tide, storm, and darkness would have no effect 
upon the efficiency of a concentration. Fog would 
delay, not deter. (7) The supply of coal for motive 
power and of munitions for ri guns would be prac- 
tically unlimited. (8) In accuracy of fire the guns 
should compare favourably with like ordnance 
mounted in fixed defences. (9) In mobility all 


In round numbers 
Add 10 per cent. ... 


Total 





existing systems would be distanced. (10) The 
guns could in most places be concealed by natural 
features. Naval artillerymen tell us that good 
practice from ships against forts depends upon one 
important point, a distinct object must be fired at. 
A fort is not deemed a distinct object, a particular 
gun must be selected as a mark. 

We have given Lieutenant Girouard’s plans 
mostly without comment. There are of course 
objections to his scheme, as there must be to every 
plan which involves military preparation, which is 
in itself an evil tolerable only because it may 
avert a greater evil. The recent advance in high 
angle fire is a point that should tell greatly in 
favour of Lieutenant Girouard’s scheme, and there 
are many railway cuttings round the coast which 
should, as has been pointed out, afford almost ideal 
emplacements for ordnance of this description. 
The perfection to which range-finding instruments 
have been brought is another point that tells in 
favour of the scheme, and indeed may be said 
almost to make it possible were it not possible 
before. The success of a system such as that pro- 
posed would depend largely upon the accuracy with 
which its details were carried out; the key of 
the whole matter would be efficient organisation. 
This would necessitate practice in times of peace, 
and that would be a very difficult thing to arrange. 
Few people, perhaps even few military men, in 
this country have an idea of the enormous strain 
that is put upon railways when large bodies of 
troops have to be transported by them at short 
notice. The most perfect organisation (and we are 
far from possessing that) and the most careful 
forethought cannot provide for all contingencies. 
How far the addition of having to move heavy 
pieces of ordnance would be likely to so complicate 
matters as to lead to disaster one can only sur- 
mise. In any event Lieutenant Girouard has 
brought out an excellent case for his scheme which 
is one worthy of every attention; although we 
doubt whether he has not under-estimated the cost 
of the matter. 

It would be interesting to hear what the officials 
of our great railway companies have to say to the 
scheme ; for, after all, it can have very little 
chance of becoming a reality without their coun- 
tenance. Perhaps they will look on it as kindly as 
the big ocean mail lines have regarded the Admiralty 
proposals in the case of mercantile cruisers, 





HOUSEHOLD REFUSE. 


THERE are 750,000 tons of household refuse pro- 
duced in London every year, and the vestries are at 
their wits’ ends to know how to dispose of it. There 
is a tradition that large fortunes were once made by 
dealing with such waste, and the ‘“‘golden dustman” 
has passed into a proverb. But if ever this was the 
case it has long ceased to be so; either the quality 
of the dust has changed, or the former means of 
dealing with it have ceased to exist, as now it is a 
source of expense from first to last, and the object 
of all concerned in its removal to get rid of it as 
rapidly and cheaply as possible. At one time 
the ‘‘destructor” opened a prospect which 
was full of hope to the parish officials, and they 
grasped at the idea of burning up all the foul 
rubbish, and thus getting rid of it once and for all. 
But that time has passed. The suggestion of 
establishing a destructor in a district sets all the 
inhabitants into arms, and gives rise to an outcry 
that cannot be resisted. In theory the incineration 
of refuse is beautiful, and it can be carried out very 
fairly well in practice, so long as the apparatus 
works under favourable conditions. But somehow 
a breakdown occurs every now and then, and the 
stink of burning animal refuse pervades the neigh- 
bourhood. It is very easy to see how this may 
occur if the fires are allowed to get into bad condi- 
tion. The collecting vans come in irregularly ; 
sometimes several may arrive together, and if the 
men tip their damp contents one after another into 
the furnaces, there is a great probability of the fires 
being checked and a volume of smoke given off that 
does not get completely consumed by the appliances 
cana for the purpose. Much of the evil may 

e due to carelessness or want of management, but 
whatever may be the cause the destructor has earned 
for itself a bad name with the public, and it is 
almost impossible to establish one within the pre- 
cincts of a town. 

The plan that was formerly adopted of laying the 
refuse, or ‘‘ dust” as it is called, in heaps and sort- 





ing it by female labour, requires a considerable 
amount of space and gives rise to nuisance. The 
contents of the heaps, shut out from air and light, 
putrefy, and when they are turned over the 
stench spreads far beyond the limits of the ground. 
In small places this method is still pursued, but it 
is no longer practicable in large towns. Such places 
seek the readiest way of getting the dust right 
away. If they have access to the sea they take it a 
few miles out and dump it into the water, with the 
result that a good deal of it floats back and litters, 
if it does not defile, the shore. The London vestries 
discharge their vans into barges and send the con- 
tents down the river to be laid on the Essex and 
Kentish marshes. Here there is abundant fresh 
air and only a spare population, so that no harm is 
done. In course of time nature disintegrates most 
of the ~‘-ments of the heterogeneous mass, and 
whenmixed with the vegetable mould of the marshes 
it becomes a fairly productive soil. 

A cursory inspection of the contents of a dust- 
cart leads to the idea that they are mostly valueless 
and wholly offensive, or capable of becoming offen- 
sive under the influence of time and heat. But 
this is a mistake, due to the large bulk of the 
lighter and more odorous constituents. Such 
articles as empty meat tins, bottles, waste paper 
and straw, and vegetable refuse, make a large bulk, 
but only weigh very little. Three-fourths of the 
weight of dust collected consists of fuel. A pro- 
portion of this has never been on the fire, while 
most of the remainder is good cinder; it has had 
the gases expelled, but the carbon remains and 
makes capital fuel. Of course there is some 
thoroughly burned ash, but it is wonderful how 
much less than one would expect to find. The 
modern servant is not addicted to the use of the 
riddle, and all she finds in the grate in the 
morning goes into the dustbin. This is well 
known to those interested in such matters, and 
the brickmakers consequently absorb many thou- 
sands of tons of breeze from the dust-carts annu- 
ally, to the great annoyance of their neighbours. 
For although the amount of animal and vegetable 
refuse is relatively small, it is usually sufficient to 
taint all the other elements of the dust, and to 
render them offensive when burnt or handled. It 
has been the object of sanitary reformers to dis- 
cover a method by which the valuable part of the 
dust could be thoroughly cleaned and turned to 
account, and the useless parts destroyed without 
nuisance. A process devised for this purpose is 
now to be seen in active operation on the premises 
of the Refuse Disposal Company, Limited, Salopian 
Wharf, Lot’s-road, Chelsea. It is the invention of 
Mr. Joseph Russell, of Messrs. Rosser and Russell, 
Limited, engineers, 22, Charing Cross, and Mr. 


‘J.C. Stanley, and its salient feature is that the dust is 


dealt with immediately it arrives, and that during 
the whole time it is under treatment, it is kept in 
motion, and is fully exposed to the air in thin 
layers. It is tipped from the cart into the first 
machine, and immediately commences its passage 
through the various sorting devices; in a few 
moments it has been divided into its different 
constituents, while all that is offensive has been 
intimately ground up with other material, mostly 
carbon, in which it is not only lost, but deodorised. 
The breeze and ashes find a ready sale among the 
brickmakers, but thereis still a betteroutlet for them. 
By mixing them with pitch they can be pressed into 
briquettes and used for steam raising. It canscarcely 
be contended that these briquettes are equal to 
those made from fresh Welsh coal, but they are 
very fair, and can be sold at a reasonable price. The 
liquid pitch incloses any objectionable elements 
they may contain, and the result is that they are 
inodorous. Another material of value found among 
dust is paper. Immense quantities of this are col- 
lected, and can be used over again for the manufac- 
ture of common brown paper for wrapping parcels. 
After being dried to remove the dust, and passed 
through the beaters to reduce it to pulp, it becomes 
as clean and as sweet as when it came home from 
the grocer’s or draper’s. Straw can be similarly 
utilised for straw boards. 

We recently had an opportunity of inspecting the 
Refuse Disposal Company’s premises, and feel sure 
that a short account of them will interest our 
readers. To render our account clearer, we have 
drawn out a diagram showing the various divisions 
that take place in the material. It is an important 
feature of the process that it is almost entirely 
mechanical, as nine-tenths of the material is never 
touched by hand. The dust as it arrives is tipped 
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into a rotating cylindrical sieve; this runs on a 
horizontal axis, and is 12 ft. in diameter by 12 ft. 
long. The meshes are formed of bars 3 in. apart, 
and the progress of the tailings is regulated by an 
internal worm, which obliges them to make about 
three circuits of the screen before they can escape. 
A large exhaust pipe, operated by a powerful fan, 
draws all the floating dust and small particles for- 
wards, and delivers them into the closed ashpit of 
a steam boiler. This screen is marked A on the 
diagram ; the tailings, shown on the right, are 
mostly bulky articles ; the paper, rags, and straw 
usually roll inte balls, although a good deal of 
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small escapes through the meshes. Each thing that 


comes out is thrown on to its proper heap, while 
the rubbish for which no use can be found is sent 
to be ground under edge runners, as will be ex- 
plained presently. The articles that pass through 
the meshes are raised by an elevator, and delivered 
to a second rotating screen B, 15 ft. long, 6 ft. in 
diameter, and 14 in. mesh. The tailings from this 
are first subjected to a blast to take out 
light paper and straw, and are then dropped 
on to a revolving sorting table, 15 ft. in diameter. 
A boy sits beside it, and picks out everything of 
value as it passes him, such as bottles, glass, iron, 
bones, &c. The rubbish, such as animal and 
vegetable refuse, and broken crockery, he allows 
to go past him to the grinding mill. Here every- 
thing for which no use can be found is reduced 
to a dry powder, which appears able to absorb all 
the offensive elements and render them sweet. 
There are no heaps labelled ‘‘ miscellaneous” in 
these works to distract the manager and breed a 
nuisance ; everything that is doubtful goes into 
the mill, which is the pot aw few of the establish- 
ment. When it comes out it is no longer recognis- 
able ; the mixture is carried back and put into the 
first screen (A) to be again sorted. 

Everything that will pass through a 1}-in. mesh 
falls from the screen B on to a travelling band 
which delivers into a third screen C, 15 ft. by 6 ft., 
covered with two meshes, $in. and gin. What 
passes through the former is called ashes, and 
through the latter breeze. The tails go for steam 
generating. The ashes are used to mix with clay 
for brickmaking and the breeze for burning in the 
clamps, unless, as indicated above, they are pressed 
into briquettes, which, of course, fetch a better 
price. The ashes and breeze pass over a fine shak- 
ing screen, which takes out everything below 
4 in. ; this is valuable as manure, being the greater 
part of the animal and vegetable matter ground up 
in the mill. 

Having traced the dust through its entire passage 
we must return and notice some of the tailings. As 
we have already said, everything for which an 
immediate use cannot be found, is destroyed. 
At present straw falls into the category, although 
the success of foreigners in the manufacture of 
straw boards leads tothe hope that that manufac- 





ture may be eventually established here. The 
straw is all burnt with special precautions to render 
the smoke inoffensive. An externally fired cylin- 
drical boiler has two grates ; on the larger of these 
the straw is burned, while on the smaller there is a 
breeze fire through which the gases from the straw 
are passed to complete the combustion. The paper 
is remade on the premises. This seems a curious 
industry to carry on in Chelsea, but a well has 
been sunk into the gravel and an ample supply of 
water has been obtained to keep three beaters and 
one paper machine at work. This is the most valu- 
able by-product of all ; the waste is worth 10s. to 
1l. a ton, while the paper made from it is worth 71. 
to 8l.aton. The special value of the process is, 
however, that it enables the paper to be cleansed 
immediately, instead of being retained until a 
market can be found for it. 

The works naturally consume a good deal of 
steam, particularly for the paper-making, and 
this accounts for much of the fine fuel. Indeed, 
it is conceivable that in any general extension of 
the system it might be worth while to use all the 
fuel on the premises in winter for the production 
of electric lighting currents. The total cost of 
handling would thus be avoided, and possibly a 
saving of the ratepayers’ money effected. To pre- 
vent the evolution of smoke and any nuisance that 
might arise from the nature of the fuel, the five 
boilers of the works have their smoke drawn by an 
exhaust fan through scrubbers, in which it is 
thoroughly washed before it is delivered into the air. 
The three locomotive boilers are worked with forced 
draught, by which all the floating dust collected 
from various parts of the works is thoroughly 
burned up. 

The works have already been in operation for 
nearly two years, and during that time they have 
grown up to the present state as the results of pro- 
longed experiments, in the course of which 5000 
loads have been treated. Difficulties, often quite 
unexpected, have been found and met, and new 
devices have had to be produced as time went on. 
At present the works are dealing with thirty-five 
loads a day from Kensington and Westminster 
parishes, and are on a sufticiently extensive scale 
to show what the process will do. They are excit- 
ing a great amount of attention all over the country, 
and many parishes are watching them with interest. 
The disposal of dust is undoubtedly one of the 
greatest problems of the day, and the process 
patented by the Refuse Disposal Company solves 
the question from a sanitary point of view, but of 
course it would want an examination of their books 
to decide the exact economic value of the process. 





THE STEAM ENGINEMAKERS’ 
SOCIETY. 

Tur sixty-sixth annual report of the above- 
named Society is, in many respects, the most 
satisfactory report ever issued. The number of 
members is greater, and the balance of funds in 
hand larger than in any previous year. It is 
possible that the revival movement amongst the 
working population, as regards trade unionism, 
may have had something to do with the increase of 
members, as in most other unions, but, in this 
instance, not very much. Still it is possible that 
an increase of from 500 to 600 members may be 
due to that cause, conjointly with the improved 
condition of the engineering trades during the two 
last years. The report, however, shows an almost 
continuous progressive development during the 38 
years covered by the Tables given, of numbers, 
income, expenditure, and state of funds. 

I. Numerical Strength.—The Society consists of 
94 branches, the total membership being 5822. 
The increase in the year was 322, and in the 
previous year, 1889, some 335 members; the total 
increase in the two years being 657 members. 
There has been a progressive increase in each year 
since 1879, the total being 751; but the additions 
were few, comparatively speaking, during the first 
seven years of the period. The increase above 
given is net, exclusions and deaths being more 
than compensated for by the new admissions to 
membership in each year. Inno former year had 
the numbers reached 5000 before the year 1885, 
when the total was 5062. One reason perhaps why 
the Society has not increased in numbers so rapidly 
as some other unions is because of the stringency 
of its rules as regards apprentices. 

II. Annual Income.—The total net income for 
1890 was 15,8491. 8s. ld. This is the largest 





amount ever received in any one year. The total 
so received in 1885 was 11,335/. 16s. Id. Of the 
total income in 1890, 14,6781. 10s. 8d. was from 
contributions and entrance fees, and only 311. 6s. 2d. 
from fines. Levies amounted to 5871. 0s. 10d., and 
interest on funds 3241. 17s. 7d. The remainder is 
made up of miscellaneous items, sale of reports, 
rules, cards, emblems, returned moneys, forfeited 
proposition fees, &c. 

Ill. Annual Expenditure.—The total expendi- 
ture varies more than the income, a fact due to the 
varying conditions of trade, whereas income pro- 
gresses or recedes in proportion to the number of 
members. The aggregate expenditure last year 
was 10,553/., an amount which was exceeded in 
1879 by over 5000/., although the Society had over 
1500 fewer members. The expenditure last year 
was exceeded in six previous years, 1878, 1879, 
1885, 1886, 1887, and 1888, but fell below the total 
of last year, in 1889. The chief items of expendi- 
ture are as follow : 

a. Sick Benefit.i—The expenditure under this 
head during last year was the largest ever attained, 
the total being 35021. 7s. 8d., or a farthing over 
12s. per member for the year. The proportion per 
member was also the highest ever known in any 
one year. The amounts paid for this benefit during 
the last five years have been as follows : 


1886. 1887. 1888. 1889. 1390. 
2a. da. £ 2s. d. £ s. d. £ 3s. d. £ sd. 
271718 0 2729 2 8 278918 9 23902102 3502 7 8 
The total for the five years being 14,5391. 11s. 10d. 
or 2l. 14s. 5d. per member, the average being 
10s. 10$d. per member per year, or about 23d. per 
week, each member receiving 10s. per week in 
sickness for 26 weeks, and 6s. per week for a 
further period of 26 weeks. 

b. Accident Benefit.—The accident benefit 
amounted to 4701. last year. In the previous year 
it was 2001., in the two years prior to that 100I. 
each year, and in 1886, 200/., the total being 10701. 
The average for the last five years has been 2141. 
perannum, which is less than before the Employers’ 
Liability Act came into force. But last year the 
amount was excessive, owing, doubtless, to the 
general pressure of work, when employers and 
employed ran more risks than during a period of 
steady employment, not so much by positive neg- 
lect of precautions as by oversight and haste in 
attaining the largest output in a given period of 
time. 

c. Superannuation Allowance. — This benefit 
involves a continuous increase of expenditure in 
proportion to the increase of members and the age 
of the Society. The amount so paid last year was 
19521. ‘9s. 6d., or 6s. 8d. per member per year. 
Taking the last five years the payments have been 
as follows : 

1886. 1887. 1888. 1889. 1890. 

£ s.d. 8. d. £ s.d, Bs. d. £ ad, 
1518 0 4 1714 6 2 1802 9 6 181719 2 1952 9 6 
The total thus expended was 8705/1. 4s. 8d., or an 
average yearly of nearly 17411. per year, which is 
equal to about 6s. 94d. per member per year, or a 
fraction over 24d. per week per member. 

d. Funeral Allowance. — This benefit cost the 
Society 948/. last year, and in the year previous 
10111. The total for the last five years has been 
43491., or nearly 8701. per year, or about 3s. 1d. per 
member per year. About three farthings per week 
will cover this benefit. 

e. Benevolent Grants.—The total for benevolent 
grants last year was only 72]. 10s. The total for 
the past five years has been 332/. Grants under 
this head are chiefly made in cases of acute distress. 

f. Unemployed Benefit.—This consists of home 
donation and travelling benefit. The total so 
expended last year was the smallest for several 
years, the amount being only 1348/. 3s. 6d. The 
totals for the past five years have been as follows : 


1886. 1887. 1888. 1889. 1890. 
£ 8. d. 2ead £ s.d. 2 ad £ s.d. 
6906 12 7 6081 2 8 3048 5 11 13938 56 4 1348 3 6 


The total so expended in the last five years was 
17,7771. 8s., being an average of 35551. 9s. 7d. per 
year or 13s. 8td. per member per year. This will 
amount to about 37d. per week per member. The 
cost of these benefits are, therefore, taking the 
average of five years, about 104d. per member for 
the whole of those six provident benefits, exclusive 
of strike pay. Weare thus able approximately to 
estimate the cost per member per week to insure 
such valuable benefits. 

g. Contingent Benefit.—This benefit pertains to 
disputes, other than allowance to members out of 
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work or travelling. The total for the last year was 
1811. 7s. 6d. For the past five years 16051. 6s, 7d., 
the average being 3211. 1s. 4d., or about 1s. 3d. 
per member per year. Thus the total benefit in 
this union is secured at a cost of about 103d. per 
week, exclusive of management expenses. 

IV. The total aggregate expenditure under all 
heads during the last thirty-eight years has been as 
follows : 


Unemployed benefit—donation .. 
re travelling relief 
Sick benefit oe $s 


Accident benefit as 
Superannuation benefit 
Funeral benefit oe 
Benevolent grants 


COomornan™ 


chia at ee 205,754 4 9 
Contingent benefit, or strike pay .. 4,163 15 0 
Grand total ee eo - 209,917 19 9 

This is an exceedingly good record extending 
over thirty-eight years, every item of such pay- 
ments being commendable, for it is a union which 
does not attempt to foster strikes, but strives to 
avoid disputes as faras possible. Yet the members 
enjoy good wages, and reasonable hours of labour 
won by years of work in generally peaceful agita- 
tion, by mutual support in case of need, and by 
united action when occasions arise. This union 
has been singularly free from disputes during the 
last two years, when some other unions have been in 
a ferment, and gigantic strikes have been numerous 
in the country. 

V. Available Funds.—Notwithstanding the large 
expenditure during the last thirty-eight years, and 
the fact that the Society has an uninterrupted record 
for sixty-six years, this being the sixty-sixth annual 
report, the total available balance in hand at the 
close of 1890 was 24,4531. 18s. 6d. Of this amount 
35941. 15s. 2d. is specially laid aside for super- 
annuation, so that aged members shall not suffer 
whatever happens. There is a further sum of 
6521. 13s, 8d. appropriated to benevolent purposes 
for grants in cases of need. The contingent fund 
and the auxiliary fund are also kept separate. 
The Society may therefore be described as being in 
a flourishing condition, having a balance in hand of 
nearly 41. 4s. 9d, per member. As compared with 
this amount it might be stated that the Dockers’ 
Union had, just prior to the Cardiff strike, about 
3d. per member, and the Gas Workers’ Union 
about 24d. per member. It is obvious that those 
unions which have the largest balance are more 
cautious as regards strikes than those whose exist- 
ence is maintained by a hand-to-mouth policy, and 
which send round the hat as soon as the strike takes 

lace. 
. VI. The management expenses of this union are 
extremely moderate when the extent of its opera- 
tions are considered. The printing account last 
year, including the annual reports, the monthly 
reports, cards, emblems, and general printing and 
stationery, was 3161, ls. 6d. ; postages, parcels, 
telegrams, money orders, &c., 1071. 4s. 7d. ; rent 
of general offices, club-rooms, insurance, fuel, gas, 
&c., 2251. 3s. Gd. ; salaries of secretaries, ninety- 
four branch secretaries and general secretary, 
5301. 2s. 10d.; treasurers’ salaries, ninety-five, 
1281. 10s. 10d. ; auditors, stewards, trustees, and 
other branch officers, 3011. 14s. 8d. ; council meet- 
ings, committees, delegations, &c., 2941. 8s. 3d. ; 
medical examinations, 641. 3s. 8d. The balance 
consisted of sundry small amounts, the total being 
321. 7s. 6d. 

VII. The beneficial operations of this Society is 
seen in the death-rate of members and members’ 
wives. The average age at death of members has 
been 49, 50, and 51, during the last three years ; 15 
years ago the average was 41}, 44, and 46. The ave- 
rage age of members’ wives has risen from 40} years 
in 1876 to 454, 46, and 61 respectively during the last 
three years. The ages of the superannuated mem- 
bers are still more astonishing, for numbers of 
them are between 70 and 80 years of age, some 
over 80 years. Thuslife is prolonged in its average 
duration, both of members and their wives, and 
old age is sustained, soothed, and comforted, 
by the provision made in this Society. But the 
whole of this is not due to superannuation benefit 
alone ; in sickness, out of work, cases of accident, 
and the like, the members have a fund to fall back 
upon, so that privation does not absolutely haunt 
them when work is scarce, or when ill-health dis- 
ables them from work. 

The report for 1890 is full of valuable statistics 
relating to the Society and its work. But it has 





more, for some valuable Tables relating to trade 
and commerce, shipbuilding, the production of coal, 
iron, steel, &c., and also as to the exports of ma- 
chinery, tonnage of shipping, prices of pig iron, 
&c., are reproduced for the information of the 
members. Altogether it is a compact volume of 
344 pages, well worthy of study by all who desire 
to understand the social question, especially the 
industrial side of it, and also of those who wish to 
know what trade unions of the better class are 
doing to uplift their members, and render them 
more prosperous, more worthy, as citizens of this 
great country, and more comfortable and happy, 
not only in the daily struggle for existence, but 
when they are no longer able to respond to the 
call of duty in every-day life. 





THE WEATHER OF APRIL, 1891. 

Tue weather of April has resembled that of a 
March; indeed, the opinion of meteorologists, 
farmers, and gardeners is that vegetation is back- 
ward at least a month. Easterly winds, frequently 
harsh and dust-laden, blew almost continuously, 
that is to say, from between N., E., and S., were 
attended by little effective sunshine, few warm 
days, persistent cold, many frosty nights, a good 
deal of very dry air, very little rain ; indeed ‘‘ the 
silver-glint of sun-smit rain,” always looked for in 
April, was seldom seen. The mean pressure and 
temperature of the atmosphere at extreme positions 
of the British Islands, to which the Isle of Man is 
central, were as follows: 
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The distribution of rain in frequency and amount 
may be inferred from the following results : 
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The daily general directions of the winds over 
these islands give a resultant from E., in accord- 
ance with the mean atmospheric pressure. The 
rainfall in Great Britain was about half the average 
quantity ; Ireland had a nearly seasonable amount. 
The degree of cold was most apparent in England. 
Estimating the mean temperature of the United 
Kingdom from the 8 a.m. observations, it was 39deg. 
on the Ist, rose to 44 deg. on the 5th, fell to 41 deg. 
on the 9th, went up again to 46 deg. on the 16th, 
touched 44 deg. on several days afterwards, and 
suddenly attained 49 deg. on the 30th. On the 
2nd snow fell on North Wales, 12in. to 18 in. in 
depth. Atmospherical pressure was greatest, 
30.45 in., on the 21st.; least, 29.3 in., on the 3rd 
and 30th. The highest temperature, 67 deg., was 
reported at Cambridge on the 30th ; the lowest, 
17 deg., at Braemar on the 2nd. Bright aurora 
was seen on the Ist, 8th, and 11th in Scotland. 
Thunderstorms occurred on the 4th in England, on 
the 5th in the Irish Sea, on the 6th in England and 
south Ireland, on the 7th in central England. The 
weather notations indicate clear days to have ranged 
between 9 in the north and 6 in the south; over- 
cast between 18 in the south and 7 in the north. 
During the five weeks ending May 2nd, the dura- 
tion of bright sunshine, estimated in percentage 
of its possible amount, was for the United Kingdom 
33; Channel Isles 47, north Scotland, 37, west 
Scotland, south Ireland, and south-west England 
36, east Scotland 33, south England 32, north 
Ireland 30, east England 28, central and north-east 
England 27 





NOTES. 

THE Post Orrice anp Fast ATLANTIC STEAMERS. 

Tue Postmaster-General was invited in the 
House of Commons quite recently, to make a 
statement relative to the Anglo-American mails, 
with particular reference to the Post Office practice 
of sending the despatches by slow steamers when 
fast steamers are leaving the same port almost at 





the same minute. The statement made was either 
skilfully framed to allay the feeling of annoyance 
which the practice has engendered, or it revealed 
a want of acquaintance with the steamers on the 
Transatlantic service. Recently a return was 
issued showing the duration of the voyage of 
non-packet as well as mail steamers, which brought 
out the fact that the postal authorities were not 
taking full advantage of the fast steamers (vide 
e 316 ante), and the question addressed to 
r. Raikes was founded on this return The 
Postmaster-General stated that last week the 
mail steamer on Thursday for Queenstown was 
the Majestic, which, of course is distinctly 
faster than the City of Berlin, but he 
omitted to state that the Germanic was the 
mail steamer this week, and that the City of Paris 
left at the same time. The Germanic’s average 
passage in 1890, according to her official log, was 
about 84 days, while the passage of the City of 
Paris on all her passages is not much over 6 days. 
the fastest passage of the Germanic is 7 days 11 
hours 37 minutes, against 5 days 19 hours 18 
minutes by the City of Paris. These vessels will 
sail together every fourth Wednesday, and yet the 
mails will go by the Germanic. So also with the 
Britannic and City of New York, both of which 
sail together on the 27th inst. and every fourth 
week thereafter. The average passage of the City 
of New York is even better than her consort, while 
the Britannic is nearly 8 days. The fastest 
passage of the City of New York is 5 days 21 hours 
19 minutes, and of the Britannic? days 10 hours 53 
minutes. These, of course, are outward runs, the 
Americans never think of sending mails hither 
by the slower vessels. In view of these facts it is 
amusing to note the Postmaster-General’s words, ‘‘it 
is probable that on some occasions this year, as last 
year, a faster non-contract steamer will sail on the 
same day as the contract packet.” It is habitually 
the case every alternate Wednesday. Besides, from 
Southampton faster boats than thecontractsteamers 
sail on the Wednesday, which is about equal to 
departure from Queenstown on Thursday ; but the 
Inman liners are the fastest of the lot. Of course 
letters specially superscribed can be sent by any 
steamer; but what is wanted, short of sending 
letters only by the fastest steamer leaving ports on 
the mail day, is that the Post Office authorities 
shall announce periodically the steamers sailing, the 
hour for posting, and the comparative duration of 
each vessel’s voyage. Members of Parliament are 
agitating for this and they are backed by the 
business community. 


American Iron Propvction. 

For the first time the pig iron production of the 
United States exceeds that of Britain. It is the 
largest output ever attained ; but in the report of 
the Association it is pointed out that present 
evidences indicate a decrease this year. In years 
that are not far distant, however, it is certain that 
the production will oftener exceed than fall below 
that of 1890. So also with Bessemer and open- 
hearth steel, for as Sir James Kitson has told us 
the resources of the country are almost boundless. 
The total production of pig iron in 1890 was 
10,307,028 tons of 2000 lb., an increase of 1} million 
tons, or 21 per cent. on the previous year, and on 
1887 of 3{ million tons, or 43.5 per cent. Since 
1888 there has been an increase of 41 per cent. 
The total is equal to 9,202,703 gross tons of 2240 1b. 
This production, the American Association state, is 
1,200,000 gross tons larger than that of Great 
Britain last year, and it is 600,000 gross tons 
greater than Britain’s record year, 1882. It is 
noteworthy that the stocks of unsold pig iron, 
totalling 681,992 tons, show a considerable increase 
on one or two recent years; but they only make 
6.6 per cent. of the production. Up to 1885 the 
proportion was always greater than this. The 
great increase in American pig iron production is 
largely due to the increased demand for Bessemer 
steel and to more steel being made by the 
open-hearth process. Of Bessemer steel ingots 
4,131,535 net tons (of 2000 lb.) were made-—by far 
the largest total yet attained, and nearly 26 per 
cent. over the output in 1889, In 1887 the output 
was rather more ~ aed in 1889, and in 1888 there 
was a decided drop. Since that year there has been 
a recovery of 47 percent. In 1889 Britain had a 
record total; but it was only 2,140,793 gross tons, or 
58.5 per cent. of America’s total last year. Fluctua- 
tions are also noticeable in the case of Bessemer steel 
rails, last year’stotal, 2,091,978tons, being a } million 
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down from 1887. The starting of the Allegheny 
Works by Mr. Andrew Carnegie, and the consoli- 
dation lately of two plants at Scranton, have given 
a fillip to this branch of trade when nearly all 


been beaten. The highest output here was in 1882, 
when the output was but 66 per cent. of America’s 
1890 total. It may be noted here that nearly half 
of the Bessemer steel made in the States is used in 
other ways than in rails. Open-hearth steel ingots 
to a total of 574,820 tons were constructed, an 
addition of about 60 per cent. on four years. The 
steel needed for shipbuilding causes the production 
here to be enormously greater ; but still American 
shipbuilding output has quadrupled in eighteen 
years. Steel rails by this process seem ex- 
ceptional, and the production is only 4018 tons, 
a fifth what it was in 1887. Crucible steel- 
making does not seem to gain in popularity. 
The production last year was 79,716 tons, be- 
tween which figure and 85,000 it has fluctuated 
for some years. While rolled iron has not im- 
proved much, the tonnage of rolled steel other than 
rails, has doubled in four years. The nail industry 
does not show expansion, excepting in the case of 
wire nails. The iron ore production from the Lake 
Superior district has tripled in five years to over 
9 million tons, while the production of all the lead- 
ing districts was 11.76 million tons, an increase on 
1888 of 57 per cent. The rapid development of the 
Southern States is still evident, although the in- 
creases are not so great as in the previous year, nor 
so great as in some other Northern States. 





THE ‘“ BOURGOGNE.” 

WE publish on page 588 a view of another of the 
favourite Atlantic liners—the Bourgogne—belonging to 
the Compagnie Générale Transatlantique, and which, 
with her sister ship the Gascogne, has been in con- 
tinuous service since 1886. Both these ships were 
built by the Forges et Chantiers de la Mediterranée at 
their La Seyne Works, to the order of the Transat- 
lantic Company, who supplied the Forges et Chantiers 
with the general conditions to be fulfilled, the 
detailed plans having been prepared by the Forges et 
Chantiers’ chief engineers, MM. Orsel and Lagane. 
The principal particulars of these ships are as follows : 


Length between perpendiculars 492 ft. 
Beam _... “= ae 52 ft. 2 in. 
Mean draught, loaded 24 ft. 
Displacement ... dei 9925 tons 
Gross tonnage ... 7972 ,, 
Net re 2 xd wie .. 
Indicated horse-power 9800 


The ships have four decks, with forecastle and poop 
decks, and the central part of the quarter-deck is 
inclosed by roofs forming promenade decks, which are 
connected by light gangways. The compartments in 
the double bottom can receive about 750 tons of water 
as ballast. The engines are compound-condensing, 
and consist of three similar groups, each with an inde- 
— high and low-pressure cylinder, the former 

eing above the latter. The shaft is of steel, the 
crankshaft being on the built-up system and 22.60 in. 
in diameter ; the propeller has asteel boss with bronze 


blades. The following are some of the principal dimen- 
sions of the engines : 
Diameter of high-pressure cylinders 39.65 in. 
” low ” 78.86 ” 
Length of stroke tis 69.93 ,, 
Number of revolutions 55 to 62 


Steam is supplied from twelve boilers having a total 
heating surface of 24,918 square feet; the working 
pressure is 85 lb. per square inch. 

It was stipulated that the acceptance of the Bour- 
gogne and Gascogne must depend on obtaining a mini- 
mum speed of 17.5 knots and 8000 indicated horse- 
power, and that the consumption of coal per horse- 
power per hour, on a developed power of about 6100 
horse-power, should not exceed 1.98 lb. During the 
trials, the consumption, with a developed power of 
6100 horse-power, was only 1.826 lb., and with 7200 
horse-power it fell to 1.694 Ib., and a speed of 19.035 
knots was made with 9800 horse-power. The contract 
conditions were therefore largely exceeded, and since 
the ships have been in service many passages have 
been made averaging 18.50 knots per hour. It should 
be mentioned that both the Gascogne and the Bour- 
gogne are intended to serve as transports, or even as 
cruisers, should the occasion arise, and for this pur- 
pose the ships are constructed so as to mount seven guns 
of 5.51 in, calibre. As will be seen from the engrav- 
ing, the ships have four masts, two of which carry 
square sails ; they are luxuriously fitted, and have 
earned a high reputation for regularity and comfort ; 
the accommodation on each boat includes space for 


221 first-class passengers, 72 second-class, and 906 
steerage, 


THE LONDON WATER SUPPLY BILLS. 


THE Select Committee of the House of Commons, 
charged with the examination of the several metropolitan 


isposed of the pro 1 of the Corporation of London to 
create a London Water Commission to promote Bills in 
Parliament for bee ag the supply and diminishing the 
cost of water in the metropolis and adjoining boroughs 
and populous places. Having heard counsel in support 
of the measure they declined to take evidence, and at 
once decided that ‘‘no Bill can be satisfactory, dealin 
with the questions referred to this Committee, whic 
merely constitutes a public authority to promote Bills in 
Parliament.” The first of the six Bills upon this subject 
being thus summarily rejected, the Committee next took 
up, and with fuller attention, the ‘‘ Metropolis Water 
Supply Bill,” which was promoted by an executive com- 
mittee of the vestries of the metropolis, including the dis- 
trict boardsof works, which, together with the vestries, form 
the local and sanitary authorities for the various districts 
constituted and ised by the Metropolis Management 
Act of 1855, This Bill was the outcome of a movement 
initiated by the vestry of St. James’s, Westminster, 
nearly two years ago, and its general object was to esta- 
blish an independent body to be called the Water Trust, 
and to acquire the existing water supply undertakings— 
in other words, to substitute for the existing water com- 
panies a public authority, and to confer upon that public 
authority the same powers and obligations as are now 
held by the existing companies. This scheme, it will be 
observed, was much more direct, definite, and comprehen- 
sive than that advanced by the City Corporation, and it 
therefore claimed, and has received, more consideration 
by the Committee. The proposed trust was to consist of 
thirty-nine members chosen be the county electors of the 
water area; and a board of arbitration composed of four 
members nominated respectively by the President of the 

1 Government Board, the chairman of the Institute 
of Bankers, the President of the Institution of Civil 
Engineers, and the President of the Institution of Sur- 
veyors. Probably with a view to disarming powerful 
opposition a proviso was inserted to the effect that the 
London County Council might bya resolution of a majority 
adopt the Bill and take the place of the Water Trust, 
and in this connection it is to noted that the County 
Council some time ago resolved to oppose the Bill (and 
also the Water Commission Bill of the Corporation) on 
the ground that no new body should be created—whether 
trust or commission—to whom the London water supply 
should be intrusted, and that the County Council should 
be the body to deal with the supply on behalf of the’con- 
sumers. here were originally fifty-seven petitions 
lodged against this measure, but by the time it reached 
the committee stage this number had been reduced to 
nineteen, of which seven emanated from the London 
water companies. 

In submitting the case for the Bill to the Committee 
Mr. Rickards observed that the new authority, as sug- 
gested, would aim at improving the su ply and equalising 
the rates, and he pointed out that while the watersheds 
of the Thames and the Lea would be left untouched, they 
together with the chalk wells of Kent, supplemented by 
the water from the lower strata of Herts and pene, 
would be sufficient to furnish the metropolis withan ample 
supply for some years tocome. With respect to the acquisi- 
tion of theeight existing undertakings he explained that the 
purchase money would be paid in water stock secured on 
the property of the Water Trust and the rates levied over 
the water area, or in cash at the option of the share- 
holders of the companies. The company would, in fact, 
be dealt with on an equitable basis, the Bill containing 
a distinct direction to the arbitrators to have regard not 
merely to the market value of the companies’ stock, but 
to the value of the undertakings, looking to the capital 
sum which the companies might be expected to earn in 
the future. The promoters —- they proposed to 
constitute a really strong board of arbitration, and _re- 
marking that the compulsory acquisition of the under- 
takings of water companies on arbitration terms, was no 
new Ssgeetnn, Mr. Rickards expressed the belief that 
the Committee would agree as to the advisability of 
having one board of arbitration to deal with all cases. 
Among other considerations he submitted was the fact 
that the quinquennial valuation would augment the charge 
to consumers without, however, giving them a drop more 
water, and he quoted an opinion expressed by the Presi- 
dent of the Local Government Board in reply to a depu- 
tation on this question, that the only perfect solution 
was to be found in the transfer of the water supply toa 
public body. 

Mr. Harry Wilkins, vestry clerk of St. James’s, was 
examined in support of the Bill, and having given a his- 
tory of the movement, he stated that when the Bill was 
introduced it was approved of by the local authorities, 
the total rateable value of whose districts was 15,224,000/., 
the population being, according to the census of 1881, 
9,053, 066, exclusive of the City, which were then taking 
action, representing more than half the metropolis. 
Within the past week he had taken the opinion of the 
local authorities, and he found that 15 out of 40 were in 
favour of the Bill, while eight were adverse, prin- 
cipally on the ground that the new authority, what- 
ever it was, should not buy up the agyeigg | under- 
takings, but should at once seek powers to obtain an 
independent competing supply. Explaining why the 
promoters had resolved to ask for a separate trust 
rather than the County Council, Mr. Wilkins said the 

rincipal ground was that the area governed by that 
ie was but a small part of the area of supply, and they 
thought it better to follow the recommendation of Sir 
William Harcourt’s Committee that the trust should 





represent the whole area of supply. Speaking approxi- 


- water supply Bills promoted this session, very promptly | 33 
others droop. In this respect also Britain has|d Pr a ba ; ; 7 teehee 





mately the area of the county of London was 120 square 
miles, and the area of supply proposed by the Bill was 
about 600 square miles, the proportions being respec- 
tively 2,750,000 and 4,250,000, and the rateable values 
,000,0002. and 38,000,0007. They had thought it im- 
practicable to create a competing supply, and therefore 
they proposed to acquire the eight metropolitan under- 
takings, together with those of the Rickmansworth, 
Uxbridge, and Leatherhead companies. He further 
explained, in reference to arbitration, failing agreement, 
that the Bill provided that the companies should not 
receive anything in respect of new capital issued after the 
introduction of the Bill, or of works upon which unneces- 
sary expenditure was incurred, whilst it also prevented 
them from being paid in respect of the increased capital 
value of property resulting from the quinquennial valua- 
tion of this year which amounted to something like 
950,0002., of which 37,700/. represented the annual amount 
they would derive without giving an increased supply. 





A NEW TRUNK LINE SCHEME. 
Ir is a somewhat remarkable coincidental circumstance 
that while one Parliamentary Committee have been and 
still are considering a Lp 20H to introduce an additional 
railway system into London, another committee have 
been examining, and have already decided upon, a Bill 
to authorise the construction of a new trunk railway 
running in an almost direct line from the east to the west 
coast through Lincolnshire, Yorkshire, Derbyshire, and 
Lancashire. The first-mentioned project may be the 
more important inasmuch as it directly increases the 
traffic facilities between the great industrial centres in 
the north and the metropolis; but the creation of an 
entirely new line, such as that now projected, is an 
undertaking of great import, — reasons in justi- 
fication of the most ample and absolute description. In 
reference to this consideration it may be noted at once 
that nearly 150 petitions were presented in favour of the 
project, emanating from corporations, chambers of 
commerce, powerful landowners, coalowners, and 
other influential persons who consider that they need 
and who presumably would support the pro 
railway. he Bill in fact is promoted by, among 
others too numerous to name, the Duke of New- 
castle, Lord Manvers, the Hon. Sydney Holland (a 
son of Lord Knutsford), Mr. coe Sal t, who is regarded 
as the originator of the enterprise, Mr. Bromley Daven- 
t, gtd Dalrymple, of Bulton, Mr. A. Ba: 
~F., Mr. 


res, 

icholson, chairman of the Macclesfield Cham- 
ber of Commerce, Mr. Brocklehurst, Mr. Haslam, presi- 
dentof the Derbyshire Miners’ Association, and Mr. Morri- 
son, a gentleman who has a large interest in the Manchester 
Ship Canal. It may be said that the whole country 
ewig ae which the railway is to pass favours and desires it, 
but there was, of course, some strong opposition, chiefly 
from existing railways. The Manchester, Sheffield, and 
Lincolnshire for example objected, because the new line 
would to some extent compete with theirs; the Midland 
Company opposed because access was sought to their 
central station in Manchester, while the London and 
North-Western Company assumed the same attitude 
because the promoters proposed to run from Macclesfield 
to Stockport, and then by joining the Cheshire Lines to 
get into Manchester and compete with them between that 
—— Macclesfield. 

r. Pope, Q.C., who conducted the case for the pro- 
moters, declared that this was one of the most bond fide 
and most influentially promoted railway schemes he had 
ever known, and he explained that it originated in the 
necessity which the promoters had found for a general 
combination among themselves to procure an adequate 
railway service for the districts concerned. Schemes 
covering the greater part of the distance had, he observed, 
been in previous sessions, and the object of this 
Bill was to knit a number of those schemes into one con- 
tinuous line of railway. Describing the nature and scope 
of the project, Mr. Pope said the Bill sought authority 
for the construction of a railway 150 miles long, involving 
a capital of 7,000,0007., with the usual borrowing powers. 
The western terminus would be at Warrington at the 
docks of the — Canal, by which ocean to ocean com- 
munication would be obtained. From Warrington it 
would proceed to Knutsford, and so open up to the people 
of Warrington a large area of suburban residences. Thence 
it would run to Alderley, and on to Macclesfield, and from 
the latter town a connection northward was pro with 
the Manchester South District line, with running powers 
over the Midland system to Throstle Nest Junction and 
over the Cheshire Lines into the Central Station in Man- 
chester. From Macclesfield the main line would be car- 
ried to Buxton, and between those points the principal 
engineering difficulties would be met with, for the line 
would have to penetrate the ridge of what was called 
the ‘backbone of England,” in order to get to Buxton 
and this was in fact the great obstacle which had 
hitherto kept the two sides of the country apart in the 
matter of railway facilities. The first tunnel between 
Buxton and Macclesfield would be 543 yards long, and 
there would be another, 44 miles to the east of Maccles- 
field, 4210 yards in aa The line would reach its 
highest point at Edge Moor, which was about 1175 ft. 
above thé sea level. From Buxton the line would pro- 
ceed to Baslow, through a region possessing lead mining 
and other industries, to Chesterfield, and from Nether 
Langwith it was intended to make a branch line running 
northwards to Killamarsh, with running powers over the 
Manchester, Sheffield, and Lincolnshire system to Shef- 
field. On the south, by agreement with the Ollerton and 
Newark Railway Company, the promoters would absorb 
that railway and thus get a direct connection with the 
Great Mestbern system at Newark. In respect to this 
point Mr. Pope remarked that the policy of the Man- 
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chester, Sheffield, and Lincolnshire Company at pre- 
sent was to extend their line to ndon, so as 
constitute themselves not only an east and west line, 
but also a north and south line in competition 
with the Great Northern Railway, and that involved 
the objection of the Great Northern by reason of that 
company’s interest in an agreement binding the Shef- 
field Company to send their traffic over the Great 
Northern system for the south. The Great Northern 
Company had pronounced no opinion as to what might 
be the future of this proposed new line, but it was worth 
observing that Pr the result of the Sheffield Com- 
pany’s policy be a rupture with the Great Northern, it 
would be to the advantage at any rate of the public—he 
did not say to the advantage of the Great Northern Com- 
pany—to provide another route for the Great Northern 
Company than that of the Manchester, Sheffield, and 
Lincolnshire. This, he added, would be effected by 
making a connection with the Great Northern at Newark, 
and he thought the Great Northern —— might 
regard with equanimity a scheme which would give them 
a means of access to their property in Lancashire other 
than that provided by the Manchester, Sheffield, and 
Lincolnshire Company. That the proposed line was 
capable of being made a through route in the hands of 
the Great Western Company was, he contended, obvious. 
Concluding his description of the scheme, Mr. Pope said 
that from Chesterfield the line would run on to Lincoln, 
and thence through that county to Sutton-on-Sea, the 
site of the authorised North Sea Harbour and Docks, 
the special feature of which scheme was that it presented 
possibilities of the construction of a deep water harbour 
which would ultimately become a formidable competitor 
with Grimsby. Starting thus at one end literally on the 
shores of the North Sea, this new line will, if and when 
made, establish direct communication across the country 
by means of the Ship Canal at its other extremity with the 
Atlantic, and this is a consideration from the commercial 
point of view of the highest importance, especially in regard 
to the coal trade. 

Assuming, as they did, that there were no insuperable 
physical difficulties in the way of constructing the rail- 
way, the promoters were content to present comparatively 
little engineering evidence, and to rest their case mainly 
upon testimony as to the need of the line. 

Mr. R. E. Cooper, C.E., the engineer of the scheme, in 
describing the details of the proposed work stated that 
the Ship Canal Company had consulted him with a view 
to constructing their Warrington dock so as to accommo- 
date the coal traffic which the line would bring. As to 
the line itself there were no difficulties which could not 
be met and overcome by the engineering skill of the pre- 
sent day. The heaviest part of the work would un- 
doubtedly be that between Macclesfield and Chesterfield, 
but the extent of viaducts and tunnels spread over the 
total length would not be more than the average in such 
undertakings. Between the towns named there would be 
eight aa. and it was proposed to have a viaduct over 
the Midland Railway at Monsal Dale, which would be 
543 yards long and 270ft. in height at its highest 

oint. It would, when built, be the loftiest viaduct 
in this country, but that ye was nothing un- 
usual in other countries, for in America, for example, 
there were viaducts 285 ft. high. He had obtained 
an offer from one of the largest bridge building 
firms in England who were prepared to carry out 
the work efficiently well within the estimate, and to 
accept all the responsibility of obtaining the sanction of 
the Board of Trade on its completion. Of the eight 
tunnels between Macclesfield and Chesterfield the longest 
would be 4210 yardslong. The gradient outside Maccles- 
field would be 1 in 72, with a dropof 1 in 70, and there 
was a portion of the line outside Chesterfield with a 
gradient of 1 in 50, but that could be reduced. The esti- 
mated cost of construction was 4,275,222/., power being 
taken to subscribe 100,000/. towards the cost of the North 
Sea harbour at Sutton-un-Sea. 

In the course of his further evidence, Mr. Cooper ad- 
mitted that on the section between Macclesfield and 
Chesterfield the gradient for 14 miles was 1 in 70, and 
that over such a gradient an engine could take only 
twenty-two loaded trucks, as against thirty over a 

radient of 1 in 100. In that length of 36 miles 5 

urlongs there were 7 miles 42 chains of tunnelling, 
and two-thirds of a mile of viaduct. He mentioned 
that the Ship Canal Company had offered to give to the 
new railway some station accommodation on the canal, 
and explained that while the bridge across the Trent 
would cost 50,000/., the cost of the station at Warrington 
would be 161,000/., not including the purchase of the land. 
Reverting to engineering points, he said that what would 
be described by some persons as an embankment 100 ft 
high in the neighbourhood of Macclesfield, would in 
reality be a viaduct. There would becuttings 45 ft. deep, 
and it was proposed to have 28 stations along the 160 
miles of railway. The Monsal Dale Viaduct would be 
perfectly straight, with spans of vbout 150 ft. each ; it 
would take two years to construct, and would be as high 
as the clock in the clock tower of the Houses of Parlia- 
ment. In the original estimate for this part of the work 
he had put the cost at 100,000/., but since he had worked 
out the details a tender had been made of 69,7601. for the 
steelwork, to which would have to be added something 
like 4000’. for the foundations, which left a margin of 
about 26,000/. or 27,0007. on the original estimate. 

Sir Benjamin Baker, C.E., informed the Committee 
that he had examined the estimates and considered them 
sufficient, although he did not entirely agree with Mr. 
Cooper on some points of detail. He admitted that the 
construction of the line through Derbyshire would be a 
difficult work, but not more than the engineering of the 
present day could cope with. As to the making of a pro- 
posed level crossing at Warrington, he observed that that 


could not be avoided without going to very heavy expen- 


to|diture. Mr. A. Giles, C.E., M.P., also gave evidence in 


cd of the scheme, especially in respect to the Sutton 
arbour. 

Mr. A. W. Byron, agent for Mr. Arkwright, the chief 
promoter of the Bill, was the first of the witnesses as to 
the proposed railway being required, and as to its pro- 
spects of success. He explained that the intended 
directors held 100,000 acres of land along the route; that 
the proposed railway was independent of every existing 
railway company, and that it was certainly not intended, 
if the Manchester, Sheffield, and Lincolnshire Extension 
to London Bill passed, that this line should pass into the 
hands of the Great Northern Company. Mr. William 
Arkwright, of Sutton Scarsdale, informed the Committee 
that he had contributed several thousand pounds to the 
promotion of the Bill and that he was prepared to sub- 
scribe very largely to the capital. He wished the line to 
be an independent one, and he believed that coal would 
be the principal source of traffic, but he had not made any 

rsonal calculation as to the amount of coal which would 

ave to be dealt with nor as to the facilities which would 
have to be required at each end. Lord Francis 
Hope Pelham Clinton stated that he and his brother, 
the Duke of Newcastle, for whom he was acting 
in promoting the Bill, were strongly in favour of the 
scheme and were prepared to subscribe largely to the 
capital. They believed the line would get sufficient 
traffic to make it pay, that a considerable amount of 
trade would be done with Sheffield, with which sucha 
connection as this line would give was very necessary, 
and that it would be an additional advantage to the coal 
trade by enabling coal to be carried direct to either sea. 
At the same time he believed the line would pay apart 
from the coal traffic, and that it would be a grand thing 
for the public. 

Mr. W. Bromley Davenport, M.P. for the Macclesfield 
division of Cheshire, and the owner of 15,000 acres in the 
neighbourhood of Wilmslow, and near the proposed 
branch line between Macclesfield and Manchester, stated 
that he was one of the promoters and he regarded the 
scheme as of the utmost importance to Macclesfield, 
Knutsford, and other towns in the district. He had con- 
tributed considerably to the costs of promotion and he 
would be ready to take a fair number of shares if the 
company was incorporated. His constituents, he men- 
tioned, supported the Bill, and he denied that Mac- 
clesfield was a decaying town, for although the silk trade 
there was not what it had been before the French treaty 
was adopted, the trade had been improving in the last 
two or three years, and the whole population between 
Macclesfield and Manchester was pores largely. The 
proposed connection between Macclesfield and ar- 
rington would be very valuable as affording a means of 
export by the _— Canal, and it would be cheaper to send 
silk for export to Warrington than to Manchester. Lord 
Manvers, of Thorsby Park, owning 20,000 acres in Derby- 
shire, Notts, and Lincolnshire, near the proposed route, 
said the lack of railway facilities had often been under 
consideration, and in 1887 he joined with his neighbours 
in promoting the Newark and Ollerton line, which was 
sanctioned by Parliament. Since then repeated negotia- 
tions had taken place with the Great Northern Company 
to induce them to take the line up, but so far the com- 
pany had failed them. The arrangement under this Bill 
was that the promoters should absorb the Ollerton and 
Newark line. They very much wanted to get that 
line, but apart from that, it would be a great ad- 
vantage to able to get east and west. He con- 
sidered the scheme a bond ong and business-like enterprise, 
and he did not believe the line would fail for want of 
support. Apart from matters of detail the principal 
object of the landowners and others who were supporting 
the Bill, was to get the most direct possible access to the 
sea both east and west for the shipment of cargo. Sir 
H. Ingilby, a landowner in East Lancashire, gave similar 
evidence, and Mr. Stocks, agent for the Mere Hall estate, 
in Cheshire, between Knutsford and Warrington, stated 
that the district orga which this line would pass was 
at present without railway facilities. The estate was 
about 5000 acres in extent, and the line would greatly 
help the tenants in getting their produce to market. 
Besides that there was salt under the estate and the lin- 
would help to develop that industry Mr. Haslam gave 
some further information respecting the interests and 
position in this matter of the Dubs of Newcastle, whose 
agent he is. The new line he said would traverse the 
Clumber and other estates, and would be of the greatest 
advantage to the duke and other landowners. e could 
not say to what extent the Duke of Newcastle would invest 
in the undertaking, but the duke would do what he could 
for the benefit of his estate and his tenantry. He admitted 
(in cross-examination) that thirty years ago it might have 
been said that ‘‘ the dukeries” was a sort of sacred dis- 
trict, but now ‘‘ their graces” would be only too glad to 
have the district cut up in this way. He mentioned that 
the line would pass through a square 16 miles across 
formed by Newark, Retford, Worksop, and Mansfield, 
which was at present entirely devoid of railways, and 
further, that on the duke’s estate there were thousands of 
acres of forest, and the sales of timber amounted to 80001. 
and 9000/. a year, about half of which he estimated would 
go to the new line. 

Some further evidence of a like nature having been 
given, the chairman, Mr. Walter James, after conferring 
with his brother members, said the Committee conside 
that the evidence of the landowners was undoubtedly 
strong evidence in support of the preamble of the 
Bill, and it might be taken for granted that in these 
days the construction of a railway through a man’s 
estate was an advan . This being the view of the 
Committee he suggested curtailment of the evidence. So 








numerous, however, were the witnesses subsequently 


examined that we can only very briefly indicate the nature 
of their testimony. Mr. Dyson, chairman of the Cheadle 
and Gatley ard, described the existing railway 
service between Cheadle and Manchester as being about 
as bad as it could be, the trains being both infrequent and 
unpunctual, the passengers by several of them having to 
change at Stockport. Mr. Horace Mayhew, colliery 
agent in the Wigan and Hawarden districts, and agent 
for several estates, including Mr. Gladstone’s estate, said 
the new line would be of benefit by opening up markets 
in the Wigan district. Mr. J. H. Jackson, a director of 
the Clay Cross Collieries, expressed the opinion that the 
line would eventually give access from those collieries to 
the ports at its eastern and western extremities, and that 
the reduction in rates which would follow would enable 
the Derbyshire collieries to compete better than they now 
could with the Lancashire collieries. Mr. Nesfield, 
agent to the Duke of Rutland, supported the scheme, 
and Mr. Francomb, Mayor of Warrington, said he be- 
lieved the new line would develop the trade of that 
town, and also open up a large residential district outside 
the town. Mr. George Woods, managing director of the 
Longford Iron, Wire, and Steel Company, of Warrington 
described the way in which he believed the proposed line 
would develop the wire-drawing industry; Mr. J. 
Naylor, timber merchant; Mr. F. R. Thompson, grain 
merchant; Mr. Nicholson, president of the Macclesfield 
Chamber of Commerce; Dr. Hewitt, managing director 
of Messrs. Brunner, Mond, and Co., salt merchants at 
Northwich; Mr. Cocks, managing director of the Chil- 
worth Gunpowder Company; Mr. Haslam, secretary to 
the Derbyshire Miners’ Association; Mr. Walker, of 
Messrs. Peter Walker and Co., brewers, Warrington and 
Liverpool; Mr. Britten, coal merchant, Buxton; Mr. 
Ruston, formerly M.P., and now high sheriff of Lincoln, 
and chairman of the firm of Ruston, Procter, and Co., 
agricultural gy omen makers ; and many other witnesses, 
including Mr. Barnes, M.P., were also called to speak as 
to the need of and the commercial and industrial value of 
the proposed railway. Evidence was likewise given to 
show the probabilities of Sutton-on-Sea becoming a valu- 
able harbour after the construction of the authorised 
works, and a powerful rival to Grimsby and the Tyne 
ports. Mr. Parkes, chairman of the Great Eastern Rail- 
way Company, expressed the opinion that the proposed 
connection with the Great Eastern system would brin 
the Derbyshire coalfield into direct communication wit 
the London market ; and Mr. R. Robinson, for twenty- 
five years a traffic manager on the Great Northern Rail- 
way, in submitting figures showing the revenue on the 
gross receipts per mile of railways in work for the year 
1889, said the proposed railway would only require 
receipts per mile of 2640/. to pay a dividend of 4 per 
cent. on a gross revenue of 425,000/., which would be 84 
per cent., 5,000,000/., which was the actual total capital 
required. 
he promoters’ case being at last closed, brief evidence 
was taken upon the petition of Mr. Leslie, the only 
rivate Spore of the scheme, who pleaded that the 
ine would destroy the Hassop estate which he owned, 
and which he described as the finest estate in Derbyshire. 
The opposition of the Midland Railway Company being 
next taken, Mr. Noble, the general manager, stated that 
his company wes one of the partners of the Cheshire 
Lines Committee, and their system extended through the 
Midlands to the coalfields of Derbyshire. There were 
already existing numerous branches in connection with 
this a giving access to those coalfields, and the 
Manchester, Sheffield, and Lincolnshire Company were 
constructing a line which would go through that district 
and connect the most important collieries with the Great 
Northern Railway, while that company had_ powers, 
obtained some years ago, to serve those collieries. The 
Derbyshire pen were, in fact, served by the Mid- 
land, the Great Northern, and the Manchester, Sheffield, 
and Lincolnshire Companies, and the London and North- 
Western Company also had running powers which, 
although as yet not exercised, would enable that company 
to carry coal from those collieries. No coalfields were 
better served by railways or had greater advan- 
tages than those in question, and he did not 
believe there would be any large amount of coal traffic 
by the proposed line either eastwards or westwards. The 
witness further strongly opposed the proposal to take 
running powers into the central station in Manchester, 
urging that that station was already greatly overcrowded. 
fr. Scotter, general manager of the London and North- 
Western Railway, who formerly held the same position 
on the Manchester, Sheffield, and Lincolnshire Railway, 
also spoke against these proposed running powers, point- 
ing out that although running powers might be obtained 
by agreement between companies, it had never been the 
practice of Parliament and would be very unjust to give 
compulsory running powers to a new company to enable 
it to compete with an existing company. That would be 
the apg in this case, for the central station was prac- 
tically a Midland station and the new line admittedly 
taco | compete with that railway 
Mr. Biader, Q C., addressed the Committee on behalf 
of the Midland Company’s petition, maintaining that the 
estimate made of the expected earnings of the line was 
illusory, because it was based alone on the share capital 
of 5,000,C00/. and took no account of the borrowing powers 
which would have to be exercised. He also argued that 
the requirements of the district would not justify the con- 
struction of this line, and taking the engineer’s estimate 
that the cost of construction would be considerably over 
4,000,0007., and adding to that 200,000/. for the Newark 
and Ollerton Railway, and 100,000. for the new harbour 
at Sutton, he asked how was the proposed railway to com- 
pete with the Midland aes for the coal traffic of the 
district when the Midland Company had expended 








2,000,0007. on coal trucks alone? Mr. Noble also addressed 
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the Committee on behalf of the Cheshire Lines Committee | the last-named conditions, the circle of heavy bar stays 
in opposition, and Mr. Littler, Q.C., for the London and | placed close to the shell being well calculated to resist to 
North-Western Company, asked the Committee not to a great extent the longitudinal contraction of the latter, 
pass the Bill, as by doing so they would be introducing | and we may therefore apply the above results to the data 
into the district an impecunious competition which would , of Mr. Spence’s trials. In these we have a rivetted joint 
serve it badly with the same unfortunate results as had | which, tested by itself, broke between loads correspond- 
followed in the case of the Hull and Barnsley and the | ing with a pressure in the boiler, calculated on the usual 
Eastern and Midland Railways. Mr. Findlay, general theory, of between 506 lb. and 522 1b. per square inch, 
manager of the London and North-Western Railway, | say 530 1b. mean. Correcting this pressure in the inverse 
described the proposed line as one having neither a head | ratio of the above elongations of 27 per cent. and 19.5 per 
nor a tail, and declared that it was quite unnecessary, as | cent., we have 734 lb. per square inch as the pressure at 
the districts through which it would pass were already | which the joint would yield if the shell were prevented 
adequately served, and that the estimate of the cost of from contracting longitudinally in the way suggested 
the stations was insufficient. Mr. Pollitt, general | above, which compares well with the actual pressures of 
manager of the Manchester, Sheffield, and Lincolnshire | 730 lb. and 680 lb., at which Nos. 1 and 2 did fail. 

Railway, was examined in opposition to the Bill, and Mr.| It is natural to suppose that the effect of a longitu- 
Littler, Q.C., having addressed the Committee on behalf | dinal stress on the circumferential elongation of a circular 
of the same company, Mr. Pope, Q.C., replied for the | shell must have been fully investigated by mathema- 
promoters. | eh . | ticians, but I do not recollect ever seeing any reference 

The Committee, after conferring in private passed the | to it in any writings on practical boilermaking. 
preamble of the Bill, but refused to give the running; The bulging of the shell near the ends in each of the 
powers asked for either into the central station in Man- | two longer models may, I would suggest, have possibly 
chester or into the Victoria Station in Sheffield, or to the | been due to the attachment with the end plates prevent- 
Manchester Ship Canal. The main part of the scheme is, | ing the elongation at these points necessary for the full 
therefore, sanctioned, but most important subsidiary | development of the diagonal resistances, without a com- 
powers are withheld. pensating excess of circumferential elongation in the 
adjacent parts of the shell plating. 

I quite agree with you, that for the reasons stated in 
your comments on Mr. a letter in your last issue, 
the resistance of shell plating to longitudinal bending, 
cannot appreciably add to its strength, and I should be 
inclined to argue on similar lines, and to the same effect 
as to the resistance to shearing between successive rings 
of the shell plating. 

Bolton, May 4, 1891. Joun G. Hupson. 

[In reply to Mr. J. G. Hudson, we would remark that 
the possible effect of axial stresses in the shell on its ulti- 
mate strength was pointed out in our original article. As 
regards the elastic strength of the shell we do not think 
the axial stresses are of any importance. It is well known 
that a stress in one direction in a body does not affect an- 
other in a direction at right angles to it, though it does 
the deformation. Hence the circumferential stress would 
not be relieved by a longitudinal one. India-rubber is a 
very bad material to make experiments on elasticity with 
as it does not obey Hooke’s law, and Poisson’s ratio m is 
for it only equal to about 2 instead of nearly 4, as it is in 
the case of steel and iron. As regards the bulgesin the shell 
near the ends, the reasons of their occurrence have alread 
been fully explained in our article, and hence Mr. Hud- 
son’s hypothesis is not required. Moreover, Mr. Hudson 
appears to contradict himself; he first states that the 
stays prevent the boiler from contracting, and then to 
explain the bulges he supposes the shell is trying to elon- 
gate. Both hypotheses cannot be correct. As regards the 
shearing resistance between successive rings, we may 
remark that a certain amount of shear does arise be- 





THE STRENGTH OF SHORT BOILERS. 
To THE Eprtor oF ENGINEERING. 

Sir,—Referring to Mr. Spence’s two papers on the 
above subject, read before the N. E. C. Inst. of E. and 
S., and the various letters relating to it which have ap- 
peared in your recent issues ; it has nm a matter of 
surprise tome that in none of them has even mention 
been made of the possible effect of. an axial stress on the 
material of the shell, as I think that this is the most pro- 
mising direction in which to look for an explanation of the 
problem raised by Mr. Spence’s experiments. 

The models tested showed a greater resistance to burst- 
ing than can be accounted for on the usual *‘ ring ” theory, 
but I would ———e that the discrepancy may have been | 
largely, if not wholly, due to the presence of such a longi- 
tudinal pull or resistance, bringing into play the tensile 
strength of the material in other than circumferential 
lines. Perhaps the most familiar example of this action 
is the way a longitudinal pull on a stocking tightens it 
circumferentially, and others will suggest themselves. 
To confirm my ideas on this point, Tle made some 
rough-and-ready experiments with a square of sheet 
rubber, employing same to represent a portion of a boiler 
shell for stresses within the elastic limits of its material. 
The inclosed two sketches A and B will explain what 
follows. The figures drawn in full lines correspond with 
one drawn on the rubber when at rest; those in dotted 
lines were tr: off the rubber when distorted by the 
stresses applied in the following experiments, 
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(A) A stress=2 in the direction indicated by the elon- | tween these rings, but it is very small, and was accord- 
gation. The effect is an elongation of 27 per cent., and ingly neglected in our investigations.—Ep, E. 
a narrowing of 11.5 per cent. This case represents the 
simple circumferential stress in a boiler shell, which is To THE Epitor or ENGINEERING. — 
alone taken into account by the usual theory. Sir,—You say that ‘‘ as adjacent longitudinal strips in 

(B) The simple circumferential stress=2, as before, but | a boiler shell are bent to an equal degree, from the 
a longitudinal stress=1 superposed at right angles to the | symmetry of conditions, there will be no shear between 
first. This longitudinal stress having half the magnitude Hea Just so, so long as all the adjacent strips arc 
of the circumferential one, is just sufficient to prevent any bent to an equal degree and in the same direction there 
narrowing, but not enough to cause elongation, and has. willbe noshear between the strips. The function of the 
therefore the same effect as a passive resistance, such as shearing resistance, to which I referred, is to compel all 
that due to anchoring the sides of the plate to unyielding the longitudinal strips to behave not as independent 
attachments. The result is seen to be the reduced cir- beams, but as subordinate parts of the large beam of which 
cumferential elongation of 19.5 per cent., or 28 per cent. | theyare parts. Consider the strength of a tubular beam, 
less than before. This case will equally represent either | say 15 ft. in diameter by 10 ft. long of steel plate 1 in. 
a boiler with hemispherical or other unstayed ends, the | thick, with a working strength of 5 tons to the inch, such 
load on which is carried by the shell, or alternatively a | a beam could resist a bending moment of about 127,000 
boiler with stayed ends, but having the shell so circum- | inch-tons, and a weight of 5001b. suspended from every 
stanced that it cannot contract longitudinally. square inch of the lower half of the beam would be re- 

It is suggested that Mr. Spence’s models were under | quired to produce this bending moment. 





nd that it could transmit this ben 
moment to the ends without serious deflection of the beam. 
Now suppose that, to every square inch of the top half of 
the beam a pull of 500 lb. to the inch is applied, would not 
the bending moment on the beam be nil and the deflec- 
tion of the beam nil? 

Let us next consider the shearing stresses in a beam, 
such as that first referred to, namely, a beam supported 
at the two ends and loaded with 800 lb. weight on each 
square inch of the bottom half. 

Although, as you have said, the shearing strains on a 
beam are generally insignificant compared with the bend- 
ing moment, yet in such an exceptional case as this 
they are the principal factor. As the bending moment 
at its maximum only produces a strain of 5 tons to the 
inch of section, but the shearing strain at the ends of the 
beam! would be nearly 11 tons to the inch; in such a case 
therefore the beam would yield not by bending at the 
middle, but by shearing at the ends. 

From considerations such as these I conclude that a 
boiler shell is capable of transmitting to the ends a great 

ressure, that bending moments in any direction are 

anced, that the shearing strain ought to be calculated, 
and the tensile strength of the end plates. 

In every boiler working below its elastic limit, the 
normal distribution of strain is such that the circumfer- 
ential tension on shell plates is equal to that on end 
plates. After the connection between shell and end 
plates has commenced to yield the circumferential ten- 
sion may increase, but it can never reach the strain, 
hitherto assumed as the normal strain, until the connec- 
tion between shell and ends is entirely destroyed. 

I believe I have proved this point by several indepen- 
dent lines of argument. I have answered every objection 
that has been 5 roe against it. I have proved it by 
experiments utterly irreconcilable with current theory. 
And I only regret that a discovery of great practical 
value and scientific interest should be lost, because it does 
not square with foregone conclusions. 

am, Sir, yours, &c., 
J. C. SPENCE. 

The Tyne Boiler Works Company, Limited, 

ewcastle-on-Tyne, May 4, 1891. 

[Really itis very difficult to comprehend Mr. Spence’s line 
ofargument. In his opening paragraph he agrees that there 
isno shear between adjacent longitudinal strips, and then 
goes on to say that the function of this shear is to prevent 
the strips acting as independent beams. How a shear, 
which he acknowledges does not exist, could either pre- 
vent or accomplish anything, we do not understand. To 
make things clear we must return to our previous illustra- 
tion. Suppose we take a boiler the open ends of which 
are closed by means of two pistons, fitted, say, with cup- 
leather packings. Now it cannot, we think, be denied 
that under an internal pressure the boiler shell will then 
expand uniformly throughout its whole length. If Mr. 
Spence will grant this we may next proceed to a second 
step. Now suppose along the edge of the shell at its 
open ends we apply a series of forces, acting towards the 
axis of the boiler, just sufficiently powerful to restore the 
shell at its ends to its original diameter. The conditions 
then are, it appears obvieus to us, and we think it will 
to most people, practically the same as they are in an 
ordinary boiler, where the shell is kept to its original 
diameter at its ends, by its attachments to its end 
plates. Now nothing can be plainer we should imagine 
than that in restoring the ends of the shell to their 
original diameter, we have bent the shell plate as a 
plate, and not the boiler as a whole considered 
asa tubular beam as supposed by Mr. Spence. Now, 
in order to simplify the mathematical reasoning, 
we simply considered one strip of this shell in deducing 
our equations. But aseach longitudinal strip is bent in 
alike manner, and to an equal amount measured out- 
wards from the axis of the shell, this process was per- 
fectly legitimate. Mr. Spence, however, appears to 
think that the shearing stresses still have something to do 
withthematter. He considersa shell loaded with 800 |b. per 
square inch on its lower half, and states that the shear at 
the ends would then be about 11 tons per square inch. 
We have not checked this figure, but assuming it is right, 
we would point out that this is not the condition under 
which a boiler is worked. Not only is there a pressure 
of 800 lb. per square inch on the lower half, but there is 
an equal pressure on the top half, which ae the 
load on the lower half by the ring tensions, and hence the 
only shear transmitted to the ends is that due to the bend- 
ing of the shell plate in maintaining its original diameter 
at the ends. Mr. Spence states that in every boiler work- 
ing below its elastic limit the normal distribution of 
stress is such that the circumferential tension of the shell 
plates is equal to that in the end plates. This we have 
proved to be false, on the accepted principles of elas- 
ticity, and our conclusions were emphasized by Mr. 
Bryan in his letter last week, and Mr. Spence has not 
yet adduced a single fact in favour of his bog that will 
stand the test of examination. As regards his experi- 
ments, we were amongst the first to recognise their im- 
portance, and wethink Mr. Spence really owes us a cer- 
tain amount of gratitude, as many engineers, from « priori 
reasoning, were inclined to think that his measurements 
showing bulges in the shell near the ends, were inaccu- 
rate, until we explained the reasons of their occurrence, 
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in our article.—-Ep. E.] 


We are supposing that this beam is supported solely at 
the ends, aud fi i = hee 





BRYCE-DOUGLAS AND DAVID GREIG. 
To THE Eprror or ENGINEERING. 
S1r,—I have noticed in your issue of April 17th a letter 
under the heading which I have = above. As one 
who enjoyed for some years the friendship of the late 





Mr. Greig, I cannot allow that letter to pass without 
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wishing to correct a very erroneous impression which it 
may have produced upon the minds especially of many 
of your younger readers. 

othing is of greater importance to the young men of 
a profession than to learn aright the lessons taught by 
the lives of those who, in the words of your correspondent, 
**do not leave the world as they found it.” In justice, 
therefore, not only to the memory of one to whom I owe 
much gratitude for kindly encouragement and substantial 
help in educational work, but also to those who are enter- 
ing upon engineering careers and whose minds are very 
apt to be unsettled by such opinions as those put forward 
by your anonymous correspondent, I would ask you to 
grant me a little of your valuable space in order to show 
the true lesson of Mr. Greig’s life. ’ 

Your correspondent, like nearly all who write in a 
similar strain upon the ‘‘ Technical Education” question, 
begins by saying that he ‘does not for a moment deny 
that such education is advantageous,” and immediately 
goes on to flatly contradict himself by asserting that the 

‘useful success of the technically educated ones is micro- 
scopic.” Now it is as foolish to argue from the lives of 
engineers whose careers were begun forty or fifty years 

‘o that their successes show the uselessness of technical 
nc as it would be to conclude that the use of steel 
in construction is a ret e step use none of the 
great engineering works which have stood the test of 
time were made of that material. One need not be sur- 
prised if few of the men who have ended long and honour- 
able careers in our profession, have received any part of 
their professional training in the universities or colleges, 
when, as is well known, such training was not available 
until quite recent years. Probably not one man in a 
hundred who is now practising se rege has had the 
advantage of such training in science as that which stu- 
dents in engineering schools of universities and colleges 
now obtain, and it can therefore only be when a career is 

rematurely closed—as that of Mr. William John, whose 
ife you noticed in your issue of January 2 has been—that 
the successes of those who have had high scientific train- 
ing come to be recorded. . 

Such testimony as that which you bear in your article 
of January 30th on ‘‘ University College, London,” and 
in your Note on ‘* The Education of Engineers,” in your 
issue of March 6, sufficiently indicate the views of the 
leading engineers of the day, and one need not enter 
upon such a work of ayes ee as plead the cause of 
technical education. The battle has been fought and won, 
but justice must be done to the memories of those who 
have lent all their weight of their great experience and 
sound judgment in maintaining the cause of education 
from the standpoint of the employers of labour. 

Your correspondent cannot have known Mr. Greig 
intimately or he could not have penned his opening sen- 
tence under Mr. Greig’s name, and have upheld it by 
reference to his life and work. Noone was more gen y 
convinced of the benefit to be derived from the modern 
system of training of engineers than Mr. Greig. That 
his views were diametrically opposed to those of your 
correspondent I can easily show. Your correspon- 
dent says: ‘‘Oceansof ink and sentimental writing have 
been expended on the necessity of technical education if 
this country is to maintain its position in the engineering 
world,” and then goes on to say in effect that no good has 
come from technical training. Now all who knew Mr. 
Greig and were privileged to hear him speak on public 
occasions upon engineering matters, know that he never 
tired of enforcing the doctrine which your correspondent 
here holds up as faddish. _I shall quote two examples. 

On November 5, 1887, Mr. Joseph Craven was enter- 
tained to dinner by a number of the engineers of Leeds, 
and presented with a cheque for 721/., the occasion being 
the jubilee of his connection with the firm of Smith, 
Beacock, and Tannett. Mr. Craven handed over the 
cheque to found the ‘‘ Craven Memorial Scholarship” in 
the engineering department of the Yorkshire College. 
Speaking on that occasion (I quote from a cutting of the 
Leeds Mercury which I happen to have preserved) Mr. 
Greig said ‘that they had to compete with the Germans, 
and he could tell them, from his own experience in going 
through Germany twice every year, that the chimneys 
were increasing by thousands. The Germans were quite 
as practical as they were, and they were educated to a 
much greater extent than English working men at the 
present moment. The Yorkshire College had not been the 
success which he anticipated it would be, and the 
Mechanics’ Institute was not doing the good that he 
thought it would do, because parents were not educated 
sufficiently to force their children to go to these institu- 
tions. As soon as they got the _ educated they 
would take a different position. The Yorkshire College 
was going to be a great source of benefit to the town. 
He had taken very great interest in it from the beginning 
more especially in the engineering department, which had 
been placed ina position which was not unworthy of Leeds.” 
Again, at a dinner of the Leeds Association of Foremen 
Engineers and Draughtsmon, Mr. Greig said ( Yorkshire 
Post, November 29, 1886): ‘‘The Germans, who were of 
the same blood as ourselves, had made great progress of 
recent years, and were running us very close in the com- 
mercial and manufacturing race. They possessed two 
advantages—in the lower rate of wages paid, and the 
superiority of their education ; but we werenot standin 
still in that respect, and the children of the future woul 
be a highly educated race, and not: working so much by 
rule of thumb as was the case at the present. Leeds, he 
was glad to see, was not lagging behind, and he hailed 
with pleasure and satisfaction the steps the town was 
taking in regard to technical education. f 

These quotations will suffice to show what Mr. Greig’s 
own views were on the question of the scientific training 
of engineers, and its bearing upon the question of foreign 
competition. 





Your correspondent says that “‘ after all technical educa- 
tion can only supplement a tical one.” I quote these 
words simply to point out that they are very characteristic 
of the utterances of those who see little or no good ina 
knowledge of the scientific principles underlying practice. 
I have seen and heard inany expressions of opinion from 
those who oppose or pooh-pooh technical education in 
this same strain of ‘after all,” and also distinct state- 
ments that the alternatives are a scientific or a practical 
training ; but I have never known any advocate of tech- 
nical or scientific training who proposed to substitute the 
college for the workshop. The eapression ‘after all” is 
a most misleading one. But the real point at issue is 
often this—and it is a very pe ya one—will the 
scientifically educated youth be placed at a serious dis- 
advantage through not entering upon his training at a 
very early age? Now, what bearing upon the answer to 
that question have the lives of the two men whom your 
correspondent takes up as illustrating his views? Mr. 
Bryce-Douglas studied in this university with a view to 
entering the church, and subsequently worked for two or 
three years in a joiners’ shop. e began his apprentice- 
ship to engineering at the age of nineteen or twenty. Mr. 
David Greig was trained as a farmer, and entered upon 
engineering work when about 30 or 33 years of age with- 
out serving an apprenticeship. We have, therefore, in 
these two lives, no proof of the uselessness of technical 
education, but if any general conclusion can be drawn 
from their successes it must be this: That by studying 
the scientific groundwork of his profession till he is 18 or 
20a pate man is not thereby, to say the least, damaging 
his chances of success in practice. 

Some “‘ practical men” appear to hold the view that 
the sciences which a student learns something of in 
college will only hamper him in following his trade in 
after life, and that to secure success one must devote him- 
self exclusively to the practice of his craft from early 
boyhood. History shows that this is by no means the 
case. Many instances of cases could be given which show 
that it is very often those who have not been brought 
under the narrowing influence of exclusive devotion to 
acquiring a knowledge of current practice who have 
struck the new path in engineering work. The career 
of Dr. Otto, to which you referred on February 6, 
may serve as an instance of one such just closed. 
I have elsewhere shown that of all the men to whom we 
owe the great departures in the iron and steel industries 
—Huntsman, Roebuck, Cort, Mushet, Neilson, Siemens, 
Bessemer, Thomas, and Gilchrist ; not one of them was 
trained in the Ft st of the industry which he so greatly 
modified and developed. Not one of them, indeed, was 
a ‘‘ practical man” at all, in the customary acceptation of 
the word, unless it be Huntsman, the founder of the cast 
steel industry, who was a clockmaker, and his history 
offers a conspicuous example of the opposition of those 
who practise an industry to any improvement of it. I 
am no advocate of high scientific education for all and 
sundry. I believe that if a man is content to keep on the 
old lines and to have no hand in advancing his profession, 
he can do very well without it. It is for those who desire 
to advance upon the practice of their predecessors to get 
all the science they can and add to it all the necessary 
oo al of what is and can be done by hands and 
tools. 

It is my rule not to reply to anonymous correspondence 
for good and obvious reasons, but I considered it my duty 
to remove a very wrong impression which might be 
gathered from your correspondent’s letter of Mr. Greig’s 
enlightenment on the question of the training of engi- 
neers, and to acknowledge the services which ‘ar. Greig 
rendered to technical education, and especially to the 
Engineering Department of the Yorkshire College, to the 
advancement of which he devoted both time and money. 
Tam glad, also, to have an opportunity of expressing my 
sense of the kindly encouragement and counsel which he 
rendered at all times to me during my tenure of the chair 
at Leeds. Tam, Sir, yours faithfully, 

ARCHIBALD Barr. 

Engineering Department, the University of Glasgow, 

May 6, 1891. 


CONCRETE IN HARBOUR WORKS. 
To THE Eprtor of ENGINEERING. 

S1r,—The plant referred to by ‘‘N. D. Y.,” in a letter 
on page 503 ante, under the above heading, as having been 
used at Kurrachee, includes only those items of the 
general plant which were necessary and sufficient for the 
manipulation of the concrete blocks, this restriction being 
required in comparing the various systems which have 
been adopted where concrete has been used either partially 
or entirely. Yours truly, 








THE ‘CITY OF PARIS.” 
To THE Eprror or ENGINEERING. 

Simr,—In your description of rd system of forced 
draught as applied to the boilers of the City of Paris, in 
sa last issue, it is stated that I have shortened the fire- 

rs by 9 in. and reduced the grate area from 1293 to 1026 
square feet. 

The aggregate reduction of area given is correct, but 
the firebars have been reduced 13 in. in length owing to 
the requirements of the stokeholds, which as they are 
now, do not conveniently admit of efficiently working a 


“~ =. 

Should, however, the same effective combustion be 
obtained on these reduced grates as on other grates on my 
system doing regular work on the Atlantic and elsewhere, 
a much higher power will be obtained at sea than on the 
trial which, for want of sufficient preparation, was made 


under unfavourable circumstances so far as the boilers 
were concerned. Yours faithfully, 
JAMES HOWDEN, 
8, Scotland-street, Glasgow, May 11, 1891. 





THE INTERNATIONAL CONGRESS OF 
HYGIENE. 

Tue Engineering Section of the International Congress 
of Hygiene and arg ats gd have = the following 
as their programme, and have already been fortunate 
enough to secure promises of attendances and papers 
which are most encouraging to the committee. 


I.—SEWERAGE AND SEWAGE DISpPosAL. 

A. Water-Carriage System.—Construction, gradients, 
and ventilation of sewers—Separation of sewage from 
rain water—Exclusion from rivers of rain water from 
streets and roofs—Sewage disposal—Discharge of crude 
sewage into tidal waters—Discharge into tidal waters 
after deposition of solids—Irrigation and filtration — 
Chemical treatment—Electrical treatment. 

B. Other Systems.—Collection and disposal of sewage 
by systems other than those where water is used. 


II.—Water Svuprty. 

Collecting areas—Quality and quantity of water col- 
want Ph 5 | of potable water—Storage and service 
reservoirs—Subterranean sources of supply—Geology as 
affecting water supply — Filtration and purification of 
water—Softening of water— Distribution of water—Sepa- 
ration of supply for potable and other gg an age wl 
tion of sea water for potable purposes by distillation, also 
for watering and cleansing streets, and for flushing pur- 
poses—The effect of subsoil water on health. 


III.—Po tution or Rivers, 

Prohibition of pollution—Modes of prevention as re- 
gards sewage, chemical, manufacturing, mining, or other 
refuse—The spread of disease by polluted rivers—The 
self-purifying power of rivers. 


IV.—Town REFuseE. 

Collection of refuse and its disposal—By fire—By con- 
veyance to the sea—By chemical destruction—By dis- 
posal on land or otherwise. 

It will be noticed that such subjects as street paving, 
street subways, heating and ventilation, and house drain- 
age, subjects which by many will be thought to belong to 
the Engineering Section, are absent from its programme ; 
this is due to the fact that the Architectural ae i have 
undertaken to deal with those subjects. 

The committee of the section are of opinion that the 
subjects they have undertaken should be dealt with as 
thoroughly as time will permit, and if sufficient funds 
should be placed at the disposal of the central committee, 
the papers and discussions will be printed in extenso. 

The acting hon. sommatery Mr. R. E. Middleton, of 
35, Parliament-street, S.W., will be glad to receive any 
information which may be considered to be of service to 
the section, and trusts that the objects of the Congress, 
which are to diffuse —— of hygiene, may be pub- 
lished to all parts of the world. 





Tur Frencu Navy.—The French first-class line of battle- 
ship Marceau, which has been on hand since 1881, has 
just completed her contract trials at Toulon. The Mar- 
ceau has a burden of 10,600 tons, and carries an arma- 
ment of four 13}-in. guns in barbette turrets, and seven- 
teen 5}-in. guns. Her subsidiary armament includes 


twelve quick-firing guns, eight mitrailleuses, and four 
torpedo launching tubes. er speed on trial reached 
nearly 16} knots per hour. 





INSTITUTION OF MECHANICAL ENGINEERS. TRIALS OF 
THE “Tona”: ErratumM.—In our ——. of last week upon 
the discussion at the meeting of the Institution of 
Mechanical Engineers, upon the Report of the earch 
Committee on Marine Engine Trials, we stated that Mr. 
Robert Bruce had said that “‘he could quote vessels half 
the size which had boilers working to greater power.” 
Mr. Bruce informs us that the words he u were : 
‘*That with the system of forced draught which it was 
my privilege and daily work to deal with (Howden’s) one 
of these boilers could be made to give out 800 indicated 
horse-power with ease ; and that the same size vessels as 
the Iona were at work with one boiler, having about one- 
third less heating surface, yielding nearly double the 
power got from the Iona with her two boilers. I could 
name several of these vessels.” 





A New Hicu-Sprep Encine.—Messrs. Skelton, Sleat, 
and Co., of No. 16s, Blackfriars, London, E.C., have 
recently produced a new high-speed engine, in which they 
have aimed at reducing the velocity of the rubbing sur- 
faces in the bearings by breaking up, so to speak, the 
total number of revolutions into stages. Their engine is 
a compound one. The low-pressure cylinders, three 
in number, are fixed to a bedplate, and drive a hollow 
shaft, carrying the high-pressure cylinders which revolve 
with it. “The high-pressure cylinders in turn drive a 
crankshaft which runs in bearings in the hollow shaft 
previously mentioned, so that its total speed of revolution 
is the sum of the speed of revolution of the low-pressure 
shaft, plus the relative speed of the two shafts, whilst its 
speed of revolution in its bearings is only the relative 
8 of one shaft to the other. Starting with this idea, 
Messrs. Sleat and Skelton have worked out their engine 
in a thoroughly mechanical way, and if one grants that 
their central idea is an accurate one, little fault can be 
found with their embodiment of it, but as to the main 





lines of the engine there is likely to be difference of opinion. 
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TRIPP’S METALLIC 


PACKING. 





Tue Tripp Manufacturing Company, of 21, Feather- 
stone-street, City-road, London, EC, are now intro- 
ducing into this country the piston and rod packings 
illustrated on the present page. Taking the piston 
packing first, its construction is clearly shown in 
Fig. 1. The eomplete packing consists of a number of 
segments, as in the example illustrated, of the form 
shown to the left of the engraving. These are placed 
in position round the piston, alternate segments being 
reversed, and interlocking with those on each side of 
it. Behind the centre of each segment is placed a 
spiral spring, which keeps it pressed against the walls 
of the cylinder, and above is bolted a junk ring, which 
maintains both springs and segments in place. All the 
faces of the segments are machined where they come in 
contact either with each other or with the body of the 
piston. The peculiar way in which the segments inter- 
lock with each other effectually prevents any leakage. 
The rod packing is shown by Figs. 2 and 3. The 
latter is a section through the stuffing-box showing 
the packing in place. It consists substantially of 
four rings of the shape shown in Fig. 2, which inter- 
lock with each other in much the same way as the 
segments of the piston packing. These rings are lined 
with white metal where they bear against the rod, 
and are held up to their work by a couple of springs 
of the type shown in the foreground of Fig. 2, which 
are long enough to embrace nearly the whole external 
circumference of the rings as shown. Below and above 
the rings are placed flat washers, the lower of which 
rests on four small spiral springs as shown in Fig. 3. 
These springs, when compressed by screwing up the 
nuts fastening the box to the cylinder cover, keep the 
several parts of the packing in place longitudinally. 
Both the above types of packing have been used, we 
are told, with great success in the States. 











THE ST. LOUIS MERCHANTS’ BRIDGE. 

Tue fine bridge which we illustrate on our two-page 
plate has recently been erected over the Mississippi at 
St. Louis, not very far from the site of Captain Kads’ 
great work. The spans of the new structure are, it will 
be seen, nearly the same as those of the former bridge, 
but here the likeness ends. Captain Eads’ pens 
though probably superior to the present from an archi- 
tectural point of view, was built in the early days of 
iron bridge building, whilst in the new one full advan- 
tage has been taken of the steady increase in scientific 
knowledge and improvement in engineering plant to 
turn out a comparatively cheap, but at the same time 
perfectly safe structure. Briefly stated, the reasons 
for building another great bridge across the Mississippi 
at St. Louis were what was considered excessive 
charges for the transfer of cars between East St. Louis 
and St. Louis over the old bridge. The merchants of 
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St. Louis had for several years considered the subject 
of building a second bridge as a competitor. The 
objected to the discrimination against St. Louis which 
these excessive charges produced, compelling a larger 
aug of the freight destined for St. Louis to be delivered 

y the railroads in East St. Louis, and billed to that 
point. Thecharacter of these charges may be under- 
stood when it is learnt that in 1888 a larger number of 
tons of freight crossed the Mississippi River at 
St. Louis by other means than by rail. These other 
means were transfer boats, floats, ferries, and by 
wagons over the old bridge. In 1886 the companies 
necessary for carrying out the project were organised 
and duly incorporated and the necessary ordinances 
obtained from the city of St. Louis, and a charter was 
obtained from Congress for building the bridge. An 
examination, preliminary plans, a report, and an esti- 
mate were made on which the financial plans were 
based. 

The superstructure was designed and manufactured 
under the superintendence of Mr. G. S. Morrison, 
whilst the construction work on the foundations 
and the erection were attended to by Mr. E. L. 
Corthell, the two gentlemen named being joint en- 
gineers-in-chief to the whole work, The general 
appearance of the bridge as finished is well shown 
in Fig. 1 of our two-page plate, whilst a general 
elevation and plan of the bridge and its ap- 
proaches are given in Figs. 2, 3, and 4. From these 
it will be seen that the work consists of three main 
double-track through spans, two being of 521 ft. 6 in. 
_ and the third 523 ft. 6in. long. The approach 
viaducts consist of six decks each 125 ft. long. The 
clear headway above high water in the river is 
52ft. 6 in. at the centre. Fig. 5 shows the alignment 
of the bridge and Fig. 6 the profile of the bridge and 
its connections on both lonlie The foundations for 
the main piers were put in by the plenum-pneumatic 
ron. The caissons for piers I. and IV. being 26 ft. 

y 70 ft. long, and those for the central piers were 
28ft. wide by 70ft. long. The first pier was commenced 
on May 23, 1889, and finished July 22. Pier II. was 
begun on July 16 and completed August 25. Pier III. 
was begun September 25 and finished October 10, 
whilst the remaining pier was begun January 24 and 
finished May 30,1889. The spans were erected with 
equal rapidity, the best time made being with span A, 
containing 2,958,351 lb. of steel. In this case the 
erection of the steel was begun December 24 and 
the span swung on December 29, so that five days 
only were required to put up 1300 tons of steel into 
position. The work on the main bridge and its 
approaches was begun on January 24, 1889, and 
finished in March, 1890, seventy-four days ahead of 
contract time. We shall give further engravings and 
particulars of the work in future issues. 





TWO-REEL LOCK-STITCH SEWING 
MACHINE. 

As we recently intimated, a lock-stitch sewing 
machine has been invented by Mr. Daniel Jones, of 
Great Frederick-street, Cardiff, in which the lower 
thread is delivered direct from the reel on which it is 
bought, without rewinding. There is thus a great 
saving in both thread, time, and temper, for the con- 
tinual running out of the lower thread is very exas- 
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perating when work is being done in a hurry. It 
means that the work must be removed, the spool or 
shuttle withdrawn, the needle unthreaded, and the 
bobbin rewound, when all the operations have to be 
again performed in reverse order. In changing from 
fine to coarse work, and vice versa, the thread remain- 
ing on the bobbin is often wasted. 

fr. Jones’s machine is of the type which has been 
made familiar by Messrs. Wheeler and Wilson, that is 
it has not a shuttle, but the under thread is carried on 
a spool or reel around which the loop made by the 
needle is passed. The two threads, the upper and 
under, are thus interlocked, holding the material to be 
sewn between them. The under bobbin is mounted in 
a, cup-shaped carrier d (Figs. 5 to 8), and has its thread 
drawn off it directly. The upper bobbin is in the 
usual place, and its thread is led round a brake, and 
through the eye f of a positive take-up lever worked 
by the cam g. It then goes through the eye of the 
needle in the usual way. The looper, which is the 
most salient feature of the invention, is shown toa 
larger scale in Figs. 3 and 4. It comprises a pecu- 
liarly formed hook ¢ at the rear, and a nose or guard 
in front. The hook cis formed inwardly at the rear 
of the looper and points in the direction of rotation. 
The office of this hook is to engage with a loop pre- 
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sented by the needle, and to carry it down and partly 
around the carrier d, and then on arriving about the 
position indicated in dotted lines, to release the loop, 
which is then partly gathered up by the take-up e, 
whilst a fresh loop is being presented, ie ances to 
being engaged by the hookc. On engaging with a 
newly formed loop the hook c, as it proceeds to draw 
out that loop, and carry it around the carrier d, will, 
in so doing, take up so much of the previously formed 
loop as was not gathered by the take-up. The office 
of the guard o is to prevent the hook re-engaging the 
portion of a loop that has been carried partly around 
the carrier po released. Half of each loop formed 
around the carrier is formed from that part of the 
preceding i that was not taken - by the take-up. 

Figs. 7 and 8 show the parts in the act of making a 
stitch. A complete loopis —— to have been made. 
The looper has drawn out and passed around the lower 
thread the loop previously made, which having been 
partly drawn up y the take-up, is indicated as having 
been taken up by the looper hook, which will complete 
the taking up and tightening of the stitch in the 
course of its continued rotation. 

The two-reel machine has already been tried by 
several manufacturers, and does excellent work. 





INDUSTRIAL NOTES. 

Tue labour demonstrations in England which occu- 
pied so much attention during the earlier days of 
the present month of May, are already fading from 
our memory, leaving only some traces of their organi- 
sation, and faint echoes of their enthusiasm. The one 
thing that remains to us is the fact that the working 
classes are becoming generally unanimous in favour of 
a normal working day of eight hours, as a kind of 
ultimate object for which to strive to attain. They 
are not unanimous as to the means by which that 
object is to be obtained, nor as to the gradations by 
which the various sections of the working people will 
endeavour to reduce the hours to that universal maxi- 
mum. But the desire is increasing in volume and force. 
The peaceful attitude of our working people will con- 
duce to that end. On the Continent, however, the 
fervour of those who demonstrated did not abate with 
the occasion which called forth the demonstrations; the 
very efforts to circumscribe their action, and minimise 
their effects, enhanced their power, and prolonged 
the activity and labours of those manink aie the 
movements. The blood that was spilt in several 
places has added to the list of ‘‘martyrs,” whose death 
will be used as an inspiriting battle cry in the future. 
The mere fact that votes of money have been carried 
in the Paris Municipal Council and elsewhere, ‘‘ for 
the victims,” shows that sympathy is felt, even when 
the cause of the disaster may * open to question. 

Continental workmen are always more theatrical in 
their displays than British workmen, although the 
latter are becoming more and more fond of such aids 
to enthusiasm. In various countries May-day was not 
only selected for the purpose of demonstrating in 
favour of eight hours and of the solidarity of labour, 
but also for the commencement of strikes for specific 
purposes. Probably this was the reason, or a strong 
reason, why such active preparations were made to 
cope with any possible danger to the public peace. 
The reasons why the danger is “amg in large centres 
of industry on the Continent than it isin the United 
Kingdom are, first of all, because the labour movements 
are nearly always more or less political, and secondly, 
because the combinations have seldom any substantial 
funds behind them in the event of a strike. Hunger 
is not only conducive to discontent, but it predisposes 
to violence in proportion as it becomes acute. hen, 
again, the Continental workmen are scarcely content 
to go on in the plodding peaceful way in which English 
. workmen carry on their work. 





The great strike of German miners has ended disas- 
trously to the men. From 40,000 to 50,000 miners 
are said to have struck, but most of them speedily 
returned to work, some to be dismissed and starved 
into subjection. A large number were sent to prison, 
the gaol at Essen being reported to be full of strikers. 
The wives of the men were so exasperated against the 
leaders that the latter were in peril of their lives. 

In Belgium it is stated that 50,000 men were on 
strike early in the struggle, aud that these were 
reinforced by a large x later on. The aspect of 
affairs was such that a general strike throughout Bel- 
gium was threatened. It is said by some English 
coalowners, who know the condition of the Belgian 
miners, that their condition was such that they 
deserved all sympathy in their efforts to effect some 
improvement, Such sympathy seems to be felt for the 
men by English and even Continental miners. Support 
is being given. 


The monthly report of the Amalgamated Society of 
Engineers for May states that the total membership 
has reached 69,536 members. Of these 1913 were on 
donation, or less than 2? per cent. of the total, a per- 
centage which speaks well for the state of trade in the 








several branches of engineering, in all parts of the 
coun In addition to those out of work there were 
2071 on sick benefit, and 1963 in receipt of — 
annuation allowance ; total on the funds 5947. he 
returns show an increase of 375 out of work, but the 
report states that this may not indicate any decline in 
the state of trade, as many of the men were engaged 
in disputes of one kind and another, some of which 
have now ended, as, for example, the Manchester 
strike. The report congratulates the members and 
the employers upon the success of that strike and its 
pasieaiie settlement. Alluding to the large increase 
of 700 on the sick list, it is stated that it is mostly due 
to the terrible scourge of influenza in many districts. 
The report calls attention to the fact that the large 
engineering works of Messrs. Palmer and Co. at 
Bilbao, in Spain, erected at a coat of 180,000/., have 
been totally destroyed by fire. The men had only 
just secured some concessions by a strike, but now 
many hundreds are thrown out of employment, at 
least 10 per cent. of whom are English engineers, the 
remainder having been drawn from Spanish ports 
mainly. A further levy of 6d. per member is bein 

called for in consequence of the calls upon the fun 

for special assistance in case of disputes. A levy of 
3d. is also called for on account of the expenditure in 
connection with legal defences in various cases, espe- 
cially of late. The council requests information on 
behalf of the Labour Commission, the circular there- 
for to be returned by the 10th proximo. The 
Australian report states that the trade has not yet 
recovered from the effects of the strikes of last 
Autumn. Disputes appear to exist at some nine or 
ten firms, as the members are warned to communicate 
with the branch officers in the several places named 
before seeking employment. Altogether the report 
seems to be very satisfactory as far as the condition of 
trade is concerned. 





The monthly report of the Ironfounders’ Society for 
May states that more new work is reported, and that 
more remunerative prices have been obtained. Pig 
iron, it states, has gone up from 6d. to ls. per ton, 
and stocks have been considerably reduced. With 
the work now in hand and new orders coming for- 
ward, the council confidently anticipate severl months 
of steady employment. The total number of members 
on the books within limits is 15,006, but this, it is 
said, does not represent the full numerical strength of 
the society, inasmuch as many have only temporarily 
run out or failed to report themselves. The cash 
balance now stands at 50,307/., the increase last month 
being over 9007. The total number on the funds was 
1778, showing an increase of 30; but of these only 
three additional were on donation, while the number 
on strike had diminished from 51 to 2, the total on 
strike pay being only 2. There was, however, an 
increase of 67 on the sick list, and of 8 on the super- 
annuation funds. The members are reminded that, 
whilst no serious falling off in trade is reported, or is 
even immediately expected, it is not likely that any 
great buoyancy will i experienced in the near future, 
so that they are urged to prepare for the inevitable 
turn of the tide. The tables relating to the state of 
trade show that 102 places report the condition of 
trade to be very good to dull, as against 104 last 
month; in 15 places trade was very slack and ver 
dull to very bad, as against 13 last month. The dif- 
ference being two to the bad. But as regards members 
the difference is even greater, for no fewer than 755 
members are experiencing the gradual decline in trade 
in the 15 centres enumerated. One of those unfortu- 
nate disputes between rival unions has occurred in 
Newcastle, where the brassmoulders have struck 
against an ironmoulder for doing brassmoulding, 
though the members of the Ironfounders’ Society have 
for many years been doing that sort of work. The 
latter therefore declare that they will resist any dicta- 
tion in the matter. 


The monthly report of the Associated Ironmoulders 
of Scotland states that the number of members has 
increased by 22. The total funds now reach over 
26,020/., the gain on the month being 5107. The pro- 
portion of members out of work is still very heavy, 
529 being on idle benefit, and 164 idle but not on the 
funds. The total in receipt of benefit from all causes 
is 700, as compared with 300 a year ago. The number 
employed is 100 less than reported last month. The de- 
clining condition of the trade is shown by the fact 
that notices of a reduction in wages of 4d. per hour on 
day wages, and 5 per cent. on piecework, was given a 
short time since; but at aconference with the em- 
ployers a compromise was effected of 2} per cent. 
instead of 5 per cent., which compromise the men 
agreed to, and also the farthing per hour on day wages. 
A strike is thus averted in that particular case. At 
Dundee also a reduction of 1s. per week has been 
agreed to, in lieu of 2s, required by the employers. 

The monthly report of the Associated Blacksmiths 
shows an increase of members by 33, and of 240/. in 
the funds, The total number out of work was only 





65, or less than 3 per cent. of the total. In only one place 
is the state of trade described as bad, in all other cases 
it is reported as good, fair, and moderate. A strike of 
hammermen is reported at Greenock, the smiths being 
idle in consequence. At Dundee some changes in 
methods of working are reported, but the branch is to 
see that no reductions in wages are effected. The 
number of members on the sick list was 131, and on 
superannuation allowance 20, so that the total in 
receipt of relief was 216,:the total cost being 373/. 4s. 5d., 
inclusive of management expenses. Altogether the 
monthly reports to hand do not show a great falling off 
in trade, but they show an increasing number out of 
work. But trade has slightly improved in some cases 
since the returns were made up, so that the prospect 
is not very discouraging in so far as ironfounders, 
moulders, and blacksmiths are concerned, either in 
England or Scotland, though in the latter case slacken- 
ing offis more distinctively shown. 


The condition of the engineering trades throughout 
the Lancashire districts remains much the same as re- 
orted for some time past, the leading establishments 
ioe still well employed with work on hand in almost 
all branches. In some departments, especially in the 
machine-tool branches, there is an increasing amount 
of new work coming forward; but in other depart- 
ments there is a decreasing weight of work reported, 
and in most it is stated that the contracts which are 
keeping the works going are running out faster than 
they are being replaced by new orders. Even among 
machine toolmakers, where a fairamount of new work 
is stirring, keeping all the hands fairly well supplied 
with work for some time ahead, there is less pressure 
than there was some time ago. Amongst engine 
builders there is a quietening down tendency, and in 
the general engineering branches the prospects indi- 
cate a decreasing activity. In the iron trade there has 
been increasing activity and stiffening prices, but the 
violent fluctuations of late seem to point to uncertainty, 
there being no settled prospects. In the Manchester 
district, the several sections of workmen having 
the extra hour per week in the engineering and cog- 
nate establishments, have settled well down to work 
again. 





In the Staffordshire districts the condition of the 
iron trades is not satisfactory. Some improvement 
has been recently experienced, and work at the mills 
and forges has been more regular ; but the new orders 
have not been great, and no large specifications appear 
to be at hand. Fortunately there are no indications 
of serious labour difficulties, for the Wages Board 
have been able to Jeal with all matters in an amicable 
spirit. Prices are so low that manufacturers decline 
to enter into large contracts, on the ground that they 
are unremunerative. Unless some improvement takes 
place very soon reductions in wages are probable. 





In the Cleveland district there are many indications 
of industrial disturbances in relation both to wages 
and hoursof labour. Some of these may be averted if 
increased activity should manifest itself, but dis- 
putes have already arisen in some industries. Nearly 
600 |g ae meensagy have gone on strike against a pro- 
posed reduction of 5 per cent. in their wages ; this 
stoppage of work has resulted in throwing over a 
thousand men idle. It appears that the firm, Messrs. 
Cochrane, Jun., and: Co., of the Ormesby Foundry, 
gave notice of a reduction some weeks ago, alleging 
that they were not able to compete with other firms at 
the prices then paid. But the men assert that there 
has been no fall in prices since the 5 per cent. advance 
was given some eight or nine months ago. 





The strike at the Darlington Steel Works has 
been settled amicably, by referring the matters 
toarbitration. The employers’ representative and two 
representatives of the men met the mayor at his resi- 
dence, and discussed the subject, and agreed to 
certain proposals. These were submitted to the men. 
It was subsequently agreed to refer the whole matter 
to an arbitrator, the men returning to work pending 
the decision. Had the matters been referred to a 
pan board in the first instance, the strike and 
oss of time and money might have been averted. 

The depression in the Cleveland iron trade is further 
illustrated by the fact that two blast furnaces at the 
Teesside Iron and Engine Works, Middlesbrough, 
which had remained in blast until the end of last 
month, have now been blown out, thus further reduc- 
ing the number of Cleveland blast furnaces in opera- 
tion. But it is reported that two furnaces are being 
got ready for blast at the Auckland Works, when the 
extensive alterations are completed. But these may 
not be ready for some time to come, so that the date of 
their being blown in is at present uncertain. 


In the Sheffield and Rotherham district there is 
some uncertainty in many branches of the local trade, 
but in others, more especially as regards railway work, 
some encouraging signs are visible. Large orders are, 








it is stated, being placed for axles and tyres, and also 
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wheels, by various railway companies. More hopeful 
anticipations are also expressed as to the cutlery 
trades and various other branches of the steel in- 
dustries. In the heavier trades there is not any ap- 
preciable slackening off in so far as employment is 
concerned, but complaints are still rife as to the high 
prices of fuel. 





The South Wales miners have secured a further 
advance of 24 per cent. under the sliding scale, as 
administered by the Wages Board. This advance is 
bringing up the wages of the South Wales miners to an 
approximate level with the better wages of the best 
paid districts in England. The advance now made is 
equal to 574 per cent. above the prices of 1879. 

The miners of the Forest of Dean have also just 
secured an advance of 24 per cent., to date from 
May 1, with a further advance of 24 per cent. to follow 
onJunel. This makes an advance of 174 per cent. in 
twelve months, the men working only 48 hours per 
week. The men have also gained fortnightly pays, 
instead of monthly as formerly. 

A dispute has arisen in Cumberland which threatens 
to break up the Conciliation Board, over a proposed 
reduction in wages of 10 percent. It is hoped, how- 
ever, that matters will not become so acute as to cause 
a break up of the Board. 

In Scotland there is an increased demand for coal, 
and some of the Scottish miners are inclined to make 
a fresh demand for increased wages. They point to 
the prospectus of a new colliery company in Fifeshire, 
in which it is stated that the profits are 5s. 6d. per 
ton, after all payments for working and royalties. 





It appears that the advance proof sheets of the 
dockers’ balance-sheet did not quite express all the 
facts of the case. The total invome for 1890 was 
24,0927. 7s. 9d. The total income for the London 
districts was 10,3417. 9s. 1ld.; but the expenditure 
amounted to 12,209/. 1s. 1d., of which 92182. 11s. 4d. 
went in strike pay. A large portion of this was wasted 
on the strike at Hay’s Wharf, where the men were 
wholly defeated. But the report claims that 24,500 
members have secured an increase of pay averaging 
about 5s. per man, or 13,988/. gross wages per week, 
The report claims that the union has got rid of 1700 
sweaters. The co-operative scheme has, however, 
been only partially successful. 





The Labour Commission is getting to work, formu- 
lating its circulars seeking for information, and 
arranging the details of its mode of procedure. It is 

robable that some evidence will be taken soon after 
Whitsuntide. A large number of persons are making 
application to be examined from various parts of the 
country. The value of the evidence tendered will be 
open to test from time to time, as the proceedings will 
be openly reported. 





There are rumours afloat that a big railway strike is 
impending, involving several of the large companies. 
It is to be hoped that any strike on a large scale will 
be averted by reasonable concessions on the part of the 
companies. It appears to be indisputable that many 
of the men work dangerously long hours, and that too 
where the duties are most exacting and trying. 








STEEL FOR ARTILLERY. 
On Tests for Steel Used in the Manufacture of Artillery.* 
By W. Anperson, D.C.L., M. Inst. C.E. 


THE physical and mechanical properties of steel de- 
pend upon so many conditions, that the greatest diffi- 
— exists in devising tests which shall give the user of 
steel reasonable certainty as to the intrinsic qualitiesof his 
material, as well as some idea of its condition with refer- 
ence to internal stresses. 

At first sight it would appear that chemical analysis 
ought to provide the most certain indication of the nature 
of a specimen. The purchase and manufacture of very 
many substances are guided by chemical tests alone, and 
the results are eminently satisfactory. Why should not 
chemistry, in its present advanced state, render equally 
certain indications as to the qualities of steel ? 

The answer, I think, lies in the circumstance that the 
mechanical properties of steel, and of alloys generally, 
are affected in a remarkable manner by extremely minute 
quantities of substances associated with the dominant 
metal, by the relative proportions of these substances, by 
the changes in some, or in all, of them, produced by more 
or less rapid changes of temperature, which influence dis- 
sociation and reveal their effects by the singular phenome- 
non known as recalescence, which also indienton though 
to a less degree, allotropic changes in some or all of the 
components, 

Chemical analysis sufficiently minute to detect even 
traces of —_ substance associated with iron, would be 
so tedious and costly as to be impracticable, and I fear 
that many years must pass away before chemical and 
physical science together will succeed in determining the 

aws which govern the mechanical properties of alloys. 

Some advance has already been made by Prckomes 
Roberts-Austen, who has shown that there exists a rela- 
tion between the mechanical properties of some alloys 


* Paper read before the Iron and Steel Institute, 





and of the atomic volumes of the substances of which they 
are composed, and I do not doubt but that farther inves- 
tigations in this direction will enable metallurgists to 
predict with some certainty the effects of ingredients 
upon the mechanical properties of the substances to 
which they are added, but it is only those who have 
attempted such systematic work as Professor Roberts- 
Austen is now doing for the Alloys Research Committee 
of the Institution of Mechanica] Engineers who can have 
any idea of the difficulties which surround the inquiry, 
chiefly arising from the practical impossibility of ob- 
taining pure materials in sufficient quantity, owing to the 
liability to oxidation of the metals which are most used 
in the arts, to the disturbance caused by the occlusion 
of gases, and to other causes. The time which must 
necessarily elapse before a sufficient number of facts can 
be established to enable unassailable laws to be laid down, 
and the corresponding expense, are sufficient to deter the 
most enthusiastic investigator. 

But assuming, even, that the laws are discovered, and 
that the effect of each constituent of steel can be foretold, 
there will still remain the necessity of determining b 
analysis the exact constituents of the sample, which will 
involve expense and loss of time that cannot be conceded. 

For these reasons, and acting under the advice of the 
President, the specifications of gun-steel used in Her 
Majesty’s service exclude all definitions of chemical com- 
position, in so far, at any rate, as the proportions of the 
ordinary ingredients of steel, such as carbon, manganese, 
silicon, phosphorus, and sulphur are concerned. The 
introduction of new materials, such as chromium, alu- 
minium, or nickel, is, indeed, not forbidden, but special 
care is taken to ascertain their effects upon the me- 
sn properties of the metal before their use is sanc- 
tioned. 

With respect to steel for lighter work, such as small 
arms, and especially for use in the production of swords 
and bayonets, some restrictions in chemical composition 
are imposed. In the former case, however, the per- 
centage of carbon is defined with a view to the harden- 
ing which some portions of the components of a 
rifle have to undergo, and with reference to the 
durability of the barrels in regard to erosion by 
powder gases and abrasion by the bullets. In the 
case of swords, the difficulties of framing a satisfactory 
specification are so great, that the subject was specially 
referred to Sir Frederick Bramwell and to Sir Benjamin 
Baker, and by them the nature of the steel to be used 
was, indeed, defined by its chemical composition, but 
with the sole view to secure uniformity in supply, the 
swordmaker being permitted to vary the components of 
the steel he proposed to use within certain limits. Once, 
however, the quality supplied is found suitable by the 
mechanical tests pam Mls the chemical composition so 
selected is not to be departed from beyond reasonable 
limits of toleration ; and I think that I may venture to 
affirm that the chemical tests for sword steel were adopted 
only because it was found impossible to define the 
qualities required by physical tests alone, seeing that 
sword blades have to be hardened and tempered, and are 
therefore subject to internal stresses, the nature and 
intensity of which certainly depend upon the chemical 
constituents of the steel, as well as upon the form of the 
blade and the mode of treatment. 

It is not, I think, sufficiently realised that metals, and, 
indeed, most substances, are incapable of appreciable 
cubical compression, that is, change of volume under any 
stress that can in practice be brought to bear on them, 
under whatever conditions they may be, whether fluid, in 
the pasty state, at forging temperature, or cold. Like 
ice and water, steel and cast iron have a greater volume 
in the solid than in the liquid state, and therefore red-hot 
solid cast iron or steel floats on the surface of the molten 
mass, and hence, to some extent, is due the sharpness 
with which the metal takes the form of the mould in 
casting. 

The molecular motion in the metal, which results 
from the continued application of heat, culminating in 
producing a change from the solid to the fluid state, 
although it must constantly increase in energy, does not 
necessarily imply a greater mean distance between the 
molecules ; in fact, the distance often becomes less, since 
the liquid is often more dense than the solid; hence it is 
probable that the motion of the atoms in the molecule are 
affected, which view certain other changes due to thermal 
influence seem to support. 

In the process of solidification the outer surface sets 
first and mes rigid, but as the cooling proceeds, in 
spite of the slight swelling of the mass due to solidifica- 
tion, the loss of volume arising from cooling asserts itself, 
and since the outside cannot be drawn in al ther on 
account of its being set and comparatively cold, the inside 
of the mass is broken up into porous places or into hollows, 
so familiar in large castings of unequal thickness; an 
even if solution of continuity does not occur, the casting 
is in a condition of internal stress, which a trifle may 
develop into rupture. As the cooling proceeds, the inside 
contracts, and the outside, which had set in a stretched 
state, mes violently compressed, while the inside 
remains ina state of tension ; and if the material yields, 
the sudden release of the outside surface causes the parts 
to spring asunder with such violence that the stress, 
which was originally compressive, is suddenly turned 
into tension high enough to cause rupture with such 
energy as to be generally accompanied by a report. 

In the case of wrought steel cooling suddenly from 
forging heat, similar action takes _— When annealed 
from below the temperature b of Chernoff, that is to say, 
below the temperature from which, in cooling gradually, 
crystallisation can take place, the fall of temperature on 
the outside and in the inside proceeds at nearly the same 
rate, and the contraction is consequently uniform through- 





out, and no internal stresses arise ; but if heated to the 





same point and quickly immersed in oil or water, the sur- 
face is rende’ rigid in every direction, and contracts 
upon the heated core, and this being incompressible, the 
surface has no alternative but to stretch. If it does this 
without fracture, the mass of metal is apparently unin- 
jured ; but should the tenacity be unequal to the stress, 
rupture takes place at once. Should the metal survive 
the violence it has been subjected to, the subsequent cool- 
ing will gradually relieve the tensile stress on the surface, 
and substitute a compressive one in all directions, while 
the core will be in a state of tension also in all directions, 
and in some cases these stresses become so severe that a 
slight disturbance of temperature, or the application of 
mechanical force, will determine — with more or 
less noise. This has been frequently observed in hardened 
armour-piercing shot, in steel coining and stamping dies, 
and even in oil-treated gun hoops aad tubes, though 
made of mild and tough steel; and in these the late 
General Kalakoutsky succeeded in accurately measuring 
the strains in a great number of instances, and in calcu- 
lating the intensity and direction of the stresses which 
produced them. 

In consequence of the conjugate nature of the st 
the fractures are generally of a serrated, branching, an 
diagonal character. As there isno such thing as an abso- 
lute elastic limit, time, to some extent, obliterates the 
internal stresses; the metal slowly yields under them till 
a sort of armed neutrality is produced, so that after a few 
months’ repose spontaneous fracture need hardl 
dreaded ; and for this reason dies and armour-piercin; 
shot are kept in store for some time before being issu 
for service. The proper way, however, to restore neu- 
trality, when hardness need not be retained, is to heat 
the steel to about the temperature a of Chernoff’s scale 
(about 900 deg. Fahr.), and suffer it to cool slowly. This 
is found to obliterate the internal stresses, while retain- 
ing, in a great measure, the so-called high elastic limit 
and ultimate strength which oil-hardening undoubtedly 
communicates, 

If, however, the process of hardening has set up fis- 
sures or cracks, however minute, in the interior of the 
mass, and these are just as likely to be longitudinal as 
transverse, no su uent annealing can repair the mis- 
chief done, and in this lies the great danger of oil-harden- 
ing. I attribute to it most of the failures which have 
occurred in artillery ; and although all nations are in accord 
in | ag seg the oil treatment of gun steel, it is a remark- 
able fact that civil engineers do not feel Papen in taking 
advantage of the undoubted increase of elastic and ulti- 
mate resistance communicated to steel by the process, on 
account, I presume, of the risks attending it. 

There is no contesting the fact that the effects above 
described do follow sudden changes of temperature ; but 
the action is by no means ar, because both the allo- 
tropic and chemical changes in the material are in- 
fluenced not only by changes of temperature, but also by 
the state of pressure or tension which such changes tend 
to produce, so that certain combinations of pressure and 
temperature may —- much more marked effects than 
others. This is well illustrated by the changes which 
take place in drawing and rolling metals and their alloys ; 
they are rendered hard and brittle by mechanical tensions 
and pressures alone, and often to the same degree as by 
sudden cooling. 

The difficulties which surround the framing of a speci- 
fication for gun steel were enhanced by the circumstance 
that till quite lately the steelmakers did not manufacture 
guns, pay ae for Her Majesty’s service, while the gun- 
makers did not produce the steel which they required. 
Hence it became necessary to test the material practi- 
cally in the rough forged state, and by a process which 
aimed more at ascertaining what the steel was likely to 
do when ultimately treated in the recognised manner, 
than to determine its properties in the particular state in 
which it was tested, which was consequently not the 
conditions in which it was to be built into the gun. The 
specification now in force in Her Majesty’s service lays 
pom that the specimens, which are to be cut from the 
components of the guns in a carefully specified manner, 
are to be 1 in. in diameter by 44 in. long; they are to be 
heated to 1425 deg. Fahr., or a bright red, and quenched 
in oil of 65 deg. Fahr. temperature, and left in the oil till 
cold. They are then to be turned down for a length of 
2in. to a diameter of 0.533 in., and tested by tearin 
asunder. Bending tests on specimens 4¢ in. fen and 
0.75 in. wide, and 0.375 in. thick, cut to these dimensions 
after being oil-hardened, are also prescribed. In samples 
so small the probability is that the internal stresses set up 
by the oil treatment, even though it is not followed by 
annealing, are not very severe, and they are greatly 
relieved in the specimens tested by tension, by turning 
off nearly }in. all round the operative part. But the 
temperature at which the hardening is effected lies 
between two temperatures at which important molecular 
changes take place in the material. e researches of 
Gore, Barrett, Osmond, Professor Roberts-Austen, and 
others, show that at about bright red heat, or 1500 deg. 
Fahr., iron undergoes a molecular change, made manifest 
by the evolution of heat sufficient, if not actually to raise 
the temperature of the metal, at any rate to retard its 
rate of cooling. Such evolution of heat must be due to 
molecular or atomic change, which is clearly reversible. 
In heating a bar, the rate of absorption must be momen- 
tarily increased at the point of recalescence; in other 
words, the specific heat of the material is increased at a 

rticular temperature ; or rather, as a molecular chan 
co taken place, the heat absorbed or evolved should 
more correctly called latent. We have no information 
as to whether a change in specific gravity takes place also; 
but since liquid iron is more dense than solid, it seems 
probable that increase of density commences at the point 
of recalescence, and is maintained when the metal passes 
inte the fluid state. A similar phenomenon is apparent 
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in water, which attains its maximum density at 39 deg. 
Fahr., and then commences to expand as the temperature 
falls, and maintains that expansion till converted into 
the ice into which it ultimately turns. Water colder than 
39 deg. Fahr. appears to be an allotropic form of water 
warmer than that temperature. 

The allotropic change which takes place in iron at 
1500 deg. Fahr. is probably accompanied by a change in 
physical properties, producing what Osmond has called 
aand irons. Apparently, when the change takes place 
in gradual cooling, the f iron, that of the my ed tem- 
perature, and which Osmond conceives to have hard 
molecules, passes into the a state, in which he supposes 
the molecules to be soft. Cooled rapidly, in either state 
soft iron results ; but in the presence of carbon or of some 
other substances, the 8 iron is supposed to retain some 
of _ hard nature, and to be the cause of hardening in 
steel, 

In addition to this change in the iron, which forms the 
main component of steel, it is now demonstrated by the 
researches of the President, Akerman, Osmond, and 
others, that the carbon, at any rate of steel, exists in two 
conditions, namely, either in the form of a detinite com- 
pound of carbon and iron dissolved in an excess of iron, 
or as finely subdivided carbon diffused through the mass, 
and that at certain temperatures association and dissocia- 
tion take place, the combined carbon becomes diffused, 
and the diffused carbon combines. The act of combina- 
tion being a chemical process, might be expected to 
declare itself in the evolution of heat, and the researches 
of Osmond, laid before this Institute last year, abun- 
dantly show that at about the temperature of 1200 deg. 
acy or red heat, such an evolution of heat does take 

ace, 

Struck by the importance of the researches to which I 
have drawn your attention, and imagining that the 
methods pursued by Osmond opened up the — of 
arriving ata enctin Mo of the condition of large masses 
of steel with respect to their uniformity of composition 
and physical condition, I suggested to the Institution of 
Mechanical Engineers that it could not do better than 
institute a systematic research into this matter. The 
proposal was adopted with the utmost readiness; a stron 
committee, of which our President is a distinguish 
member, was formed, and Professor Roberts-Austen was 
requested, adequate assistance being provided, to under- 
take the work. He readily accepted the task, and I ven- 
ture to think that already very encouraging success has 
been met with. It would obviously be improper for me 
to explain here the means by which the work is being 
carried out. A report will very shortly be presented to 
the Institution of Mechanical Engineers. It will contain 
the fullest information, and I will therefore only state 
that Osmond’s experiments have been repeated, the rate 
of cooling of specimens has been registered by the most 
ingenious automatic methods, and curves produced from 
which it is possible for even an inexperienced eye to 
detect the two points to which I have drawn your atten- 
tion. The mode of procedure requires but very small 
samples, and a few minutes suffice to obtain a record ; so 
that I am sanguine that before very long a method will 
be arrived at by which it will be possible to determine 
the quality and conditions of masses of steel, from the 
mere shavings turned off, far more accurately and rapidly 
than by means of any test which we are able at present 
to apply ; and this power is of vital importance now that 
we propose to build up guns of immense masses of steel, 
the quality of which, though it may be determinable by 
present methods at the ends, cannot be ascertained with- 
out great loss in other parts of their length. 

The investigations prove, at any rate, that steel is being 
treated, or enna, now at temperatures which lie 
between two critical points, ontenstel Gem each other by 
only some 300 deg. Fahr. It has to be treated in masses 
of ever-increasing magnitude, and the temperatures at 
which the hardening and annealing are performed can 
only be judged of by the eye—an extremely unsatisfactory 
method, considering how much the appearance of a heat 
is modified by the intensity of the light around. I cannot 
divest myself of the feeling that the apparently capricious 
behaviour of steel is due not only to the internal stresses 
engendered by oil-hardening, but also to the circumstance 
that the chemical condition of the steel and its molecular 
structure, are greatly influenced by comparatively slight 
errors of judgment, or by carlessness in the adjustment of 
the temperatures at which the operations are performed. 

The circumstance that within the last two or three 

ears three important firms have undertaken the manu- 

acture of heavy guns from steel of their own producing, 

and have introduced powerful forging presses, renders it 
possible to modify our specifications in the sense that 
more attention shall be paid to the nature of the steel 
employed, and to the mode of working it, than heretofore. 
It is in contemplation to provide that _— steel 
only shall be used ; that the ingots shall be treated in a 
special manner when hollow forzings are to be produced ; 
that a certain minimum amount of work shall be put into 
the steel, and that annealing from a red heat, or about 
900 deg. Fahr., shall always be the last operation, even if 
the mechanical properties aimed at can be attained with- 
out hardening in oil or water. 

It is remarkable that foreign nations appear to attach 
much more importance to determining the elastic limits 
than is done in Her Majesty’s service. The French and 
American specifications prescribe both the elastic limit 
and the ultimate strength. The Russian specification 
defines the elastic limit only, though the ultimate elonga- 
tion per cent. is prescribed. I believe that the Germans 

ollow the same rules, though I have been unable to obtain 
any direct information on this point. In Her Majesty’s 
service a limit of permanent extension under a load of 
21 tons per square inch is prescribed, and a note is to be 
taken of any yielding under a less load; but the term 








‘‘ elastic limit” is carefully excluded, on the ground that 
no such limit can, in fact, be defined. 

foreign nations seem to prescribe hardening in oil, 
though no mention is made of any se poten tempera- 
tures, and in all cases the first and the last operation must 
be annealing, after which only the test pieces are taken. 

At the Abouchoff Steel Works the hardening and 
annealing is practically one operation, the object to be 
treated being immersed in the oil only for a short period, 
the duration of which is a matter of judgment and de- 
pends upon the dimensions of the steel. It is then 
ts withdrawn, and returned to the heating furnace, 
where it is allowed to cool slowly. 

It is impossible, within the limits of a paper suited to 
these meetings, to enter into all the details of the ques- 
tion I have ventured to bring before you. My object is 
to draw attention to the recent advances in the theory of 
steel, and to suggest how the knowledge, even now, in our 
possession must gradually affect our practical work. I 
trust that the discussion, which will no doubt arise, will 
give to the world the knowledge and experience which is 
so peculiarly the dower of the members of the Iron and 
Steel Institute. 





RAILWAY TRAIN LIGHTING. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, May 5, the President, Sir 
John Coode, K.C.M.G., being in the chair, the paper 
read wason ‘“‘ Railway Train Lighting,” by Mr. William 
Langdon. 

The desirability of a better illumination of railway 
carriages had been long felt. The lamps originally pro- 
vided were intended simply to enable passengers to enter 
and leave the carriages without inconvenience, but the 
exigencies of the present time called for the additional 
luxury of a reading light. The illuminants in use were 
rape oil, paraffin oil, compressed gas, and electricity, and 
the author dealt with the recent advances which had 

n made in connection with the last. 

In October, 1881, a Pullman car, running between 
Victoria and Brighton, was lighted by electricity, and the 
experiment was so far successful that it was extended to 
the entire train, and at present there were sixteen trains 
so lighted belonging to the Brighton Company. Mr. 
Houghton, the company’s electrician, and the late Mr. 
Stroudley, were the pioneers of the application of elec- 
tricity to this purpose. 

An interesting experiment, devised by Mr. W. H. Preece, 
F.R.S., was tried on the London and South-Western 
Railway in 1883-84. The movement of the train was em- 
ployed to compress air into a chamber, and the air so 
compressed was used to drive a dynamo to furnish the 
current for the lamps. In July, 1886, the Great 
Northern Railway applied electric light to one of their 
metropolitan trains. The Taff Vale and Cheshire lines 

also made experiments in the same direction. In 
all these cases the lighting was effected by means of a 
dynamo driven from the axle of the guard’s van com- 
bined with accumulators stored in the same vehicle. In 
August, 1884, the London and North-Western Railwa 
tried a different principle in ona ve a short train whic 
was still running between Manchester and Liverpool. 
The current was produced by a dynamo driven by a 
Brotherhood engine fixed to the tender, and supplied 
with steam from the boiler of the locomotive. 

In this, however, as in the previous cases, the lighting 
was effected from one point, and should the train be 
broken up the part severed from the source of current 
would be left in darkness. In 1888 the directors of the 
Midland Railway authorised the equipment of two trains 
to run between London, Manchester, and Liverpool, in 
which the following conditions were to be fulfilled, viz. : 
1. Each vehicle was to carry its own lighting power. 
2. Each vehicle was to be capable of being coupled and 
uncoupled and turned about as needed, without the - 
sibility of the connections being wrongly made. 3. The 
coupling must readily draw apart when coaches were 
slipped en route. 4. The act of drawing the coupling apart 
must make all the changes in the connections necessary 
to transfer the lamps from the dynamo circuit of the 
train to the accumulator circuit of the carriage itself. 
5. Each compartment was to carry not less than two 
lamps. 6. The lighting throughout the train was to be 
capable of being turned on or off from any one of the 
guard’s vans. For the sake of experiment, one of these 
trains was equipped on the ‘‘ parallel ” system, the other 
on the “series” system. The former having proved the 
best, had been adopted by the company, and there were 
now five trains leaving St. Pancras daily which were 
electrically lighted, and in which the dynamo was driven 
off the axle of the guard’s van, each vehicle being pro- 
vided with accumulators capable of supplying the neces- 
sary current without the assistance of the dynamo. 

here was also a local train travelling between Man- 
chester and Stockportlighted after the plan adopted by Mr. 
Houghton onthe Brighton line, but ri with two sets 
of accumulators and two dynamosdriven from the axle. In 
addition to the foregoing, there were two trains runnin 
between London and Bedford, the dynamos of whic 
were driven by small high-speed engines placed on the 
locomotive. 

Dynamos.—In all cases where accumulators were em- 
ployed, it was necessary (a) that the dynamo should auto- 
matically come into circuit when the requisite speed to 
enable the electromotive force of the machine to overcome 
the back electromotive force of the batteries had been 
attained. (b) That the electromotive force should remain 
practically constant whatever might be the speed of the 
train. (c) That the current should always be in one 
direction, whichever way the vehicle was running. The 
first trains fitted on the Midland Railway were furnished 
with machines giving a practically constant output of 


current, no matter how few or how many were the car- 

i attached. Messrs. Holmes and Co., of Newcastle, 
h since succeeded in making a dynamo which 
afforded a current proportional to the resistance of the 
circuit, and these machines were employed on all main 
line trains in which the dynamos were driven from the 
axle. Automatic apparatus effected the stipulated re- 
quirements. 

Accumulators.—These were of the ‘E.P.S.” type. 
With main line trains, where each vehicle carried its own 
batteries, the type employed was C 15 for the larger, and 
C11 for the smaller carriages. In all cases the electrical 
pressure was 35 volts, so that 18 cells were necessary for 


each. 

Electrical Coupling.—Where trains were not broken 
up, the difficulty of providing an efficient electrical 
coupling was not so great, but where the marshalling of 
carriages had to be smartly dealt with at ree or 
intermediate stations, the coupling must be such as not 
only to provide a good electrical connection, but admit of 
easy handling. e form adopted by the Midland Com- 
pany effec these objects in a perfectly satisfactory 
manner. Ona coupling being separated the lights were 
automatically turned on. If the lamps were not required 
the coupling, instead of being allowed to hang down, was 
placed upon a “dummy,” the effect of which was to turn 
— off. For slip coaches special provision was 
made. 

By the insertion of a small resistance in each battery 

arallel, a fair distribution of the current throughout the 
Nifferont vehicles was attained, and in order to meet the 
increased pressure when the dynamo was in circuit, a suf- 
ficient additional resistance was automatically introduced. 
The lamps were of eight-candle power, and there were 
two in each compartment, safety fuzes being provided in 
connection with each group, as well as in connection with 
the dynamo itself. The circuits were arranged on the 
parallel system. 

With regard to the second mode of generating the cur- 
rent, namely, by dynamos placed on the locomotive, it 
was believed that at present no other trains save the 
three already referred to were equipped in that way. 
Mention should, however, be made of experiments con- 
ducted on the Lancashire and Yorkshire Railway in 1884, 
and also, in the same year, by Mr. W. H. Massey, on the 
Metropolitan District Railway. 

The extra staff required consisted, so far as the Mid- 
land Railway was concerned, of one senior officer and two 
train attendants at St. Pancras, one train attendant at 
Nottingham, Manchester, Bradford, and the services for 
about three hours per day of aman at Derby. The total 
number of electrically lighted vehicles now in operation 
on the Brighton, Great Tite, and Midland systems 
was 365 coaches and 57 vans. 

In conclusion, the author pointed out that the main 
points to be determined were whether electricity was 
safe, reliable, and less costly than other illuminants. 
The fact that electrically lighted trains had now been 
running for a considerable period without accident would 
appear conclusive evidence of its safety, and experience 
had shown that there was no reasan to doubt its re- 
liability where efficient provision had been made; and 
the author believed that when the cost of applying any 
of the illuminants, whether oil, , or electricity, to a 
complete railway system was taken into account, that 
the latter would be found the most economical. The 
cost of oil was between 4d. and 1d. per lamp per hour. 
So far, compressed gas had never been employed for light- 
ing the entire stock of any railway, with the exception of 
the Metropolitan Railway—which was specially adapted 
for its application. To consider the cost as — to 
stock devoted to certain traffic would hardly afford a true 
basis of comparison. Where gas was used entirely, depots 
must be established at each pvint at which trains were 
made up, whilst at busy centres it would probably have 
to be conveyed some distance by pipes laid. down for the 
purpose. The cost of fitting coaches for gas varied from 
4l. 8s. to 7/. per lamp, while for electricity it was 50/1. for 
a six-bodied Midland main line coach, or 4. 3s. 4d. per 
lamp. For trains running which were not broken up on 
the journey the cost per lamp amounted to 3/. 12s., or 18/. 
per five-bodied rat Vans with dynamos cost from 
2501. to 3001. each. Statistics were given showing that 
the cost for maintenance in the case of gas was from 
.045d. to .250d. per light per hour. There was reason to 
believe that the total cost of compressed gas, when 
applied to an entire system, would exceed 4d. per lamp 
per hour, while the actual cost for electricity, as used on 
the Midland Railway, had not greatly exceeded 3d. per 
lamp per hour. 

Regarding electricity as the illuminant which would, 
at no distant date, be universally employed for train 
lighting, the author suggested the alcaliiiee of arriving 
at acommon basis with regard to the following funda- 
mental points: 1. Electrical system. 2. Form and 
position of the electrical couplings. 3. Pressure of 
current. Unless this was effected it was to be feared that 
unnecessary difficulties might be created by the diversity 
of_the plans adopted. 








WESTERN AUSTRALIA.—The Western Australian House 
of Assembly has agreed to an item in a pending loan Bill 
of 324,000/. for the construction of the Vilar Railway. 
The opposition offered to the item was slight, there being 
a general consensus of opinion in favour of the construc- 
tion of the line at the earliest possible date. A proposed 
expenditure of 150,000/. for harbour works, &c., at Fre- 
mantle, has also been to. The assembly has 
further passed a resolution in favour of the Colonial 
Government entering into communication with Messrs. 
Chaffey Brothers with a view to arrange for their visit- 








ing the colony. 
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STEAM ENGINES AND BOILERS. 


5733. O. Imray, London (Hogan Engineering Company, 
New York, U.S.A.). Steam Boilers. [lld. 12 Figs.) April 
15, 1890.—The boiler is formed with annular firebox sections A 
and B, four hollow horizontal sections C, D, E, and F, and atop 
section G, from which the heated fluid is discharged. Hollow 
lugs & project from two opposite sides of the sections B to G, and 
are connected by thimbles J screwed into the lugs, with jam nuts 
ll, The sections C to G are round, and formed at the centre with 
nozzles n which fit into one another, and perforated to form a 
passage p. The top section is furnished with a water outlet pipe 
o, and the bottom section with a water inlet section?. Depend- 
ing rings @ project from the sections C to G, separating the sec- 
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tions by smoke chamberse. 0, bl are smoke passages, and b? an 
internal guard adjacent to the water leg and ket k. The smoke 
passages C! at opposite sides of the nozzles n heat the fluid in the 
water passage p. Pipes k! form with the thimbles7/ a passage to 
the section B for the return fluid from the radiators. A smoke 
flue ol extends from the top chamber e through the top section. 
The firepot section A is divided by an annular partition d, having 
an opening d! formed therein opposite the nozzle ¢ forming an 
external channel connected with nozzle 7, and an internal channel 
connected by hollow lugs m with similar lugs m1 upon the fire- 
box section B above it. Bosses m2, upon the section C, connect 
with the lugs m! by which the fluid, introduced at the nozzles #, 
is led to the superposed sections. (Accepted April 8, 1891). 


6141. J. A. and J. Hopkinson, Huddersfield. 
Water Gauges. [lld. 10 Figs.) April 22, 1890.—The upper 
and lower arms A and B are connected by a supplementary pipe 
constructed in two sections F, F1, one of which is arranged to 
slide within the other, a stuffing-box and gland F2 being provided 
at the joint. The connection through this tube is under normal 
conditions closed by a ball G resting on an orifice at the top of 
the tube. The seat is inclined, and the ball is retained thereon 
by a screw G3, but the ball will roll out of the gauge when the 
screw G3 is removed. The ball lies within a deep recess Al, so as 
to allow of an unobstructed thoroughfare between the boiler and 
the gauge glass above the ball. y opening the try-cock Ea 





“ blow-through” of the steam is insured through a way the area 
of which is equal throughout to the full area of the orifice through 
the plug of the steam cock D, just as though no automatic valve 
were inthe top arm. H isaball arranged upon inclines H!, and 
held in place by the cleaning screw H?. Should the gauge glass 
break, the ball H is forced against its seat, whilst the pressure 
from the bottom arm acting through the tube on the underside of 
the ball Gin the top arm, and assisted by the escaping steam, 
forces this ball against the seatG2. A small bye-pass g is provided 
for restoring equilibrium of pressure after the gauge glass has 
been replaced, so that the ball will fall from its seat G2. (Accepted 
April 8, 1891). 

6647. N. S. Hawks, London, Supplying Heated 
Air to Furnaces. [lld. 8 Figs.) April 30, 1890.—The air 
heating chamber in the smokebox/, is fitted with horizontal 
tubes t,t, forming continuations of the fire tubesc, c. To the 
upper part of each chamber A is connected an air inlet pipe k, 





leading from an air main pipe / through which air is forced by 
means of afanm. The airon entering the chamber h follows the 
zig-zag formed therein by the plates n, n, and having 
become heated by contact with the tubes 7, 7, through which the 
products of combustion pass, it leaves the chamber h by the outlet 
pipe p which conducts it to the corresponding furnace. The air 









































becomes partly heated in the pipes 2 and k before entering the 
heating chamber h. To allow the fire tubes c,c to be got at, the 
chambers h are fitted on horizontal hinges 7, 7, so that they can 
be lifted into position, the smokebox door s being first opened, 
and the air pipe k and the joint with the pipe p disconnected. 
(Accepted April 8, 1891). 


8510. E. Broadhead, W. Beesley, and D. Evans, 
Barrow -in-Furness. Steam Boilers. (8d. 4 Figs.] 
April 4, 1890.—To assist the combustion of infl ble gas intro- 
duced into a furnace, jets of atmospheric air are directed upon the 
burning gas. Producer gas is introduced into the furnace 
chamber F through a pipe a, and heated air is directed upon the 
incoming gas from the extremities e of branch pipes 6. fis the 
furnace grate, c is an ordinary steam jet, g isa steam supply pipe, 
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and d a valve operated from the front of the boiler by the handle 
h. The heated air supply pipe j is arranged within the furnace 
flue B in a zig-zag form suitable for receiving heat from the pas- 
sage products of combustion and so raise the temperature of the 
air supply travelling through the pipe j towards the furnace 
chamber F. k, k are doors for regulating the inlet of cold air 
under the furnace grate f, and m is a firehole door through which 
the fuel is supplied to the furnace. (Accepted April 8, 1891). 


8649. J.N. Paxman, Colchester, Essex. Multitu- 
bular Steam Generators. (8d. 3 figs.) June 4, 1890.— 
In this boiler there are three groups of tubes A, B, and C. The 
tubes A are steaming tubes, each independent and removable, 
and having free expansion. The tubes B are simple steaming 
tubes, and the tubes C are steam drying tubes. Thetubes A are 
turned conically at both ends, the forward ends fitting into col- 
lectors D, D at the front end of the boiler and into junction boxes 
at the rear end thereof. The stay tubes E, E, which are also cir- 
culating tubes, open at both ends and have longitudinal slots e, ¢. 





The collectors D, D are divided into chambers dl and d?, the 
former communicating with the steam receiver F by ni pples with 
conical joints tightened by nuts. The compartments d? commu- 
nicate with the front ones d1 only through the steaming tubes A 
and the circulating tubes E. The tubes B are expanded at both 
ends on the back faces of the collectors D, D, and on the front 
faces of collectors D1, D1 at the rear end of the boiler. The tubes 
C are also similarly fitted to the collectors D2, D2, &., at the rear 
end of the boiler, and to the collectors D3, D® at the front end 
thereof. (Accepted April 8, 1891). 


2634. E. Edwards, London. (£. Willmann, Dortmund, 
Germany.) Water Tube Boilers. (6d. 6 Figs.) February 13. 
1891.—The boiler consists of an upper chamber A and a tube head 
C divided by the partition B, in which the circulation tubes are 
fixed. The partition B is formed of plates of venetian blind shape 
which leave an opening D, through which the steam formed in 
the circulating water can escape upwards. On the tubes F which 
are fixed in the plate B, the short tubes G which are fixed to the 

rtition B are fitted, these short tubes having an opening H 
Below, through which the water passes into the tubes J which 


steam generated passes through the openings into the steam space 
of the chamber A, whilst the water is driven back below the 

















piates. The feed water is pumped into the bottom of the upper 
chamber A, (Accepted April 8, 1891). 


ELECTRICAL APPARATUS. 


London. Apparatus for 

ea, 0 y- (8d. 3 Figs.) April 11, 1890.— 
This invention relates to ap) tus in which electrical measures 
are obtained by the aid of a wire heated by a current. To retard 
the cooling of the electrically heated wire and increase the sensi- 
tiveness of the instrument, the wire is inclosed in a ch in 
which a vacuum is maintained. The wire A passes down from one 
screw B through a tube which extends outwards from the 
—- then around rollers C and D and back to the other screw 
B. e axis of the rollers C has a hook attached to it from which 
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acord is led around a small wheel on the axis of a toothed wheel 
E, and is then attached to aspring F. The toothed wheel E gears 
with a pinion on the axis of the pointer G so that any contraction 
or expansion of the wire is shown by the position of this pointer. 
A glass K is secured over the front of the casing so as to secure 
the air-tight joint between them, and also form Cy joints 
at the — where insulated conductors are led into the casing 
from the terminals H, [, and means are provided for obtaining 
a@ vacuum inthe casing and then closing it air-tight. Accepted 
April 1, 1891). 

5926. S. Pitt, Sutton, pusvey. (J. B. Atherton, New 
York, U.S.A.) Cove’ El cal Conductors and 
Cables with Lead. [8d. 7 —_ } April 18, 1890.—Between 
the head of the press A and the cylinder B, within which the lead 


chamber B! is formed, is placed the die-block, which is divided 
into two C, Cl. Between the two parts is a core bar support 
D formed in one piece with a rearwardly extending sleeve D1, 


through which the core bar is inserted and removed, and the end 
of which is mounted in the rear walls of the die-block. The die- 
block is formed with a chamber F, across which the sleeve D! ex- 
tends. The support is cut away upon each side at didi, and 
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through the openings the lead is pressed from the chamber F into 
the lead pipe forming chamber G. A core bar H, through which 
the cable to be covered is led, is inserted through the rear wall of 
the die-block sleeve D! and support D, and projects beyond the 
support D into the lead pipe forming chamber G. A correspond- 
ing die I is mounted on the front wall of the die-block, immediately 
t) ste and concentric with the core bar H. The core bar is 
us 
follo 









ted by a screw-threaded follower H! and the die by a similar 

wer, The two halves of the die-block are maintained in 

position by dowels cl entering corresponding sockets. (Accepted 
April 1, 1891). 


8854. L. A. W. Desreulles and R. F. O. Chauvin, 
Paris. Ap tus for Measuring Electrical ener 
(8d. 6 Figs.) June 7, 1890.—A vessel @ holding a saline solution 


forms the cell of the voltameter. A quantity of petroleum c floats 
on the electrolyte, and forms a coverthereto. Stationary metallic 
plates d, d connected by cross-pieces e constitute one electrode. 
A box f floating on the petroleum is provided with plates g, which 





ass through the tubes F, and are provided with an op ig 
low. The openings H have a flange, so that the water can only 
enter the inner pipes J, which are c losed with stoppers K, so that 
the water flowing into the tubes J through the openings H passes 
at the back into the tubes F, and at the front into the tube head 
C, and the mixed water and steam pass the bent plate L to the 
venetian blind-shaped plates M below the water level, so that the 





are ted by metallic cross-pieces g!, and constitute the other 
electrode. Three rods h, hl, h2 fixed to the float /, extend — 
the cell cover 7. The rods h1, h? are bent over at their upper ends, 
and dip into mercury — j. The rod h carries a magnetised bar 
k. Contact pins 0, ol, which are carried by a block p of insulating 
material, mounted in a slot g! formed in a stand fr are in contact 
with a motor b. When the current passes through the voltameter 
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in the direction which causes a deposition of metal on the movable 
electrode f; the increasing weight of the electrode will cause it to 
sink until the bar k is brought into contact with pin 0. When 


contact is made with pin o, the shunt circuit containing the 
motor 1 is completed, the motor is — and through the 
gearing m rotates the commutator n. hen the commutator has 


nearly made a half-revolution the ere r engages with 
the pin p, and moves the block p downw: , thereby breaking 
the contact of the pin o with the bar k, and interrupting the 


fig. 1. 
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current. The direction of the current is now reversed, and the 
electrc- leposition takes — on the electrodes d, while the deposit 
made on the plates g is redissolved; these plates thus become 
lighter, and the float f rises until k makes contact with the upper 
pin ol when the current in the motor circuit is again completed, 
and the operations are repeated. A wheel t, which is rotated by 
the movements of the block p, is geared to indicating apparatus. 
Accepted Apri 1, 1891. 

6667. A. Frager, Paris. Electric Meter. (8d. 7 
Figs.) April 30, 1890.—In an electric meter of the kind referred 
to in Patent No. 8958 of 1889, the requisite motion is imparted 
to the reciprocating spindle E F, by a flywheel C with soft 
iron pieces operating in combination with the solenoid K. 
The solenoid K is constructed with a split soft iron casin 
WX/Y, which is nipped by a screw so as to hold the cole- 
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noid. The disc A for actuating the contact spring O hasa stepped 
notch in order to effect the breaking of the circuit without spark- 
ing, the spring O being rendered adjustable in position by the 

arts @,M carrying the same. An adjustable suspending device 
A used for the suspension wire a@ of the wattmeter bobbin B. 
(Accepted April 1, 1891). 


12,169. L. A. W. Desruelles and R. F. 0. Chauvin, 
Paris. Meas Electrical Energy. (8d. 5 Figs.) 
August 2, 1890.—This invention relates to an electric meter in 
which one of the electrodes is movable and so arran that the 
relative position of the electrodes is changed by the electro-deposi- 
tion due to the action of the current. On the cover B of the volta- 
meter cell is mounted the measuring and recording mechanism. 
C is a commutator for reversing the current and C!, C2, C3, C4+are 
the contact brushes, one being connected to the fixed electrode, 
and another through a mercury dish C5 to the movable electrode. 
The other two are connected to the main circuit. The commutator 
shaft isactusted by a motor D. For suspending the movable 




































































electrode an arm ais provided at one end with a knife edge b 
which engages in a Y shaped recess formed in a block of metal 
b2. At its other end the lever a is provided with an eye, the 
interior surface of which has a knife-edge. In this eye is hooked 
one end of a spring d, the other extremity whereof is hooked 
to an eye on the free end of an arm which is hinged to a 
block of metal moving a and down in a slot in the bracket. 
The block can be secu in position at any part of the slot 
by means of a clamping screw and nut. The arm is provided 
with an adjusting screw by which it can be moved from the 
movable block, so as to vary the tension of the spring. The 
angle formed by the spring with the lever can also be varied by 





moving the block. On each side of the lever is secured a 
knife edge a2, which supports the movable electrode by a metal 
bar having an eye, i! having a Y shaped recess on its upper end. 
The free end of the lever a extends between two adjustable con- 
tact pieces with one or other of which it forms contact alternately, 
when the movable electrode is diminished or increased in weight. 
(Accepted April 8, 1891). 


MISCELLANEOUS. 


5239, J. Blum, Berlin. Production of Water-Gas. 
(8d. 3 Figs.} — 5, 1890.—Water is poured into tank M —— 
n? till it and its inner compartment N are two-thirds filled with it. 
One-third of that quantity of petroleum is then poured into N, 
through n!. m1 and n? are then closed by their screw plugs. The 
gas burners 7! and r2 are then lit, from a former working of 
the generator or ordinary coal gas being used. On the generator 
becoming heated the air or gas in it expands and communicates 
its pressure through the tubes E, K, and k' to the tank M. This 
pressure overcomes the spring, lifting the lever S sufficiently to 
raise the plunger p of the valve V so that the fluids from the tank 
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can pass under the flame p? into the tube v! and from there into 
the injecting tube I. Through the fine holes at the extremity of 
the injecting tube the fluids are dispersed on heated metallic 
material contained in the generator A. The tank M is so con- 
structed as to cause the flow of the water and petroleum to be in 
proportion to the sectional areas of the tanks Mand N. The inti- 
mately mixed fluids in this proportion coming in contact with the 
heated metallic contents of the generator b instant i 
decomposed, and converted into water-gas, which finds egress 





8 | through the tube E, passing from there through K and G to the 


point where it is desired to apply it. (Accepted April 8, 1891). 


6266. J. Marx, Frankfurt-on-Maine, Germany. 
Means for Use in Electrolysis. [8d. 2 Figs.) April 24, 
1890.—The object of this invention is to enable electrolysing to be 
effected without adiaphragm. The effect of the difference of the 
specific gravity of the two liquors around the anode and cathode 
is made use of by keeping the lighter liquid above. The gaseous 
Pg should be kept separated and caused to traverse but 

ittle liquid and pass it quickly. In an apparatus for the electro- 
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lysis of alkaline salts the respective electrodes are placed above 
each other in different vertical planes. A series of electrodes a 
constituting the cathode are ted together by a conductor 
a‘. Above each space between these electrodes is placed an elec- 
trode c, constituting the anode, which consists of a grating cl. 
The hydrogen and chlorine produced are conducted off separately 
by the tand g respectively in hoods fandh. To prevent 
the gases remixing the portions between f and A dip into the 
liquid. (Accepted April 1, 1891). 

6502. H. H. Lake, London. (J. P. Swift, Woods Holi, 
Mass., U.S.A.) B Hydro-Carbon Oil as Fuel. 
(Sd. 3 Figs.] April 28, 1890.—In an apparatus for burning hydro- 
carbon oil, according to this invention, an ignition chamber A is 
provided with an air supply a and an outlet D. A main air supply 
pipe enters the chamber and terminates opposite to the outlet D, 
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An additional air supply is arranged around the chamber, whereby 
the air may be discharged upon the outside of the vapour passing 
from the outlet D. An air pipe F outside the chamber has one ex- 
tremity opposite the outlet and leading to the point where the 
products of combustion are to be discharged. O11 is fed into the 
chamber A by a suitable feed C. (Accepted April 8, 1891). 
2300. R. Sutcliffe, Clayton West, Yorks. 5: 

Wells. (6d. 2 Figs.) February 9, 1891.—Girders A are bol 
together and are provided with shoes B hinged to screws © sun- 








ported by jaws E. The bolts are caused to force the shoes out- 


wards against the walls H of the well to fix the girders in position 
by means of nuts D. The girders support a driving shaft J 
driven by a spurwheel K. The driving shaft J has secured at one 
end thereof a pinion Z which gears with an annular rack N, carried 
by runners M supported by brackets Lfrom the girders A, and by 
which means the necessary revolving motion is imparted to the 








cylinder S through gu 
volves the tools W held 
excavate the annular groove T and simultaneously with the travel- 
ling of these cutters W, the necessary feeding pressure is given to 
the cylinder S by an arrangement of hydraulic cylinders X and 
pistons Y. (Accepted April 1, 1891). 

3033. W. H. Spencer and J. M. Ralston, Hitchin, 
Herts. Stop-Cocks or Valves. (6d. 3 Figs.) February 
19, 1891.—This invention relates to a full-way stop valve of the 
sluice type, which, while the fluid is allowed to pass through with 
little obstruction when the valve is open, will be firmly pressed on 
its seats when closed, and can be readily and easily opened. The 





valve is formed of two separate discs ¢, which, when the passage is 
being closed, are pressed outward against their seats d as the valve 
approaches the end of its travel by means of two links 7, which 
are attached to a sliding sleeve k, so that when the sleeve is caught 
by a nut or stopper / on the actuating screw h, the links are moved 
into position so as to press the valves against their faces. (Ac- 
cepted April 1, 1891). - 


3377. A. M. Clark. London. (4. Bornholdt and J. 
Glatz, Brooklyn, N.Y., U.S.A.) Vacuum Pumps. [8d. 
2 Figs.) February 24, 1891.—This invention relates to a com- 
bined vacuum pump and condenser for drawing vapours into a 
vacuum created by the pump, condensing these vapours, and 
mingling the products of condensation with water from which they 
can afterwards be removed. The pump cylinder C contains a 
piston D, whose stem E extends into a steam cylinder F within 
which it carries a plunger G. Steam is supplied to opposite sides 
of the plunger G alternately. The plunger D and the stem E are 
perforated for admitting within the tubular cavity thus formed a 
stem H of a valve I, which is placed below the entrance of the 
vapour supply pipe B to the cylinder C. A spring J is placed 
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The stem H is embraced frictionally by a 
washer a, which, when the plunger D moves upwards, moves the 
valve I upwards too, until it finds resistance on its seat, thus 
closing the pipe B, whereas, when the plunger D moves down- 
wards, it draws the valve I away from its seat, and thereby 
establishes communication between the vapour pipe B and the 
cylinder C, The plunger D also carries within an upward exten- 
= da Bo na valve b. a the yp ition ogo 
plunger s a water supply passage f communicating with a 
water reservoir L, which is Paced alongside each eee: 
Directly above the lowermost position of the plunger D is a jet 
supply pipe M, through which a jet of water is sprayed into 
me C when the plunger D is down. (Accepted April 1, 


ar = 
above the valve I. 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 





reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE TRANSANDINE RAILWAY TUNNELLING PLANT. 
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THE TRANSANDINE RAILWAY 
TUNNELLING PLANT. 


In supplement of our article recently published, 
descriptive of the general arrangement of the tunnel- 
ling plant on the Transandine Railway works (vide 
page 481 ante), we give this week engravings of the 
more important machines used. It may help toa 
better understanding of the matter, if we briefly 
indicate the disposition of the various departments. 
As shown on Fig. 4 (page 481 ante), there are on 
the Chilian side of the Andes, through which the 
tunnels pass, one primary station at Juncal and 
two secondary stations, one at Juncalillo and the 
other at Calavera. The water for driving the tur- 
bines is conveyed from the source of supply through 


DYNAMOS AT JUNCAL. 























ELECTRO-MOTORS AT JUNCALILLO, 


two 20-in. steel pipes with iron flanges. The joints | there is one primary station at Navarro and a 
are tightened by the insertion at each of the flanges | secondary station at Las Cuevas, the former con- 
of a wooden hoop, and with dampness and conse-| taining eight dynamos of 40 horse-power, arranged 
quent swelling of the wood aclose joint is obtained. | on two separate circuits of four machines in series. 
At the primary station there are ten dynamos and! They provide the current to drive eight motors at 
two spare ones, for use on emergency, each being Las Cuevas. The machines of 40 horse-power have 
of 80 horse-power, and each coupled direct to and| been adopted because they had to be transported 
driven by a Girard turbine. Six of the turbines! over the mountains on mules’ backs, which made it 
are arranged on two separate circuits of three! necessary to minimise weight. Each turbine drives 
machines in series. The electric power generated | two dynamos. 

is transmitted through a wire to the secondary The secondary machines, belonging to each series, 
station at Juncalillo, 3 kilometres, or 1.864 miles} deliver up their power to a common line of shafting, 
distant. The remaining four dynamos are on one|so that the power can be subdivided at will, and 
circuit and provide the power to drive four motors from the shafting the air compressors are driven. 
in the secondary station at Calavera, 7 kilometres,|The secondary dynamos run at a speed of 600 re- 
or 4.350 miles distant. On the Argentine side | volutions against the 700 revolutions of the primary 
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machines. The dynamos drive the lines of shaft- 
ing at 300 revolutions, the connecting pulleys being 
as 2 to 1 in diameter, and from this shafting the air 
compressors are operated by leather belting, the 
number of revolutions being again reduced from 
300 to 180 by difference in pulleys (Fig. 8 at page 
481). Arrangements have been made so that each 
or any or all the different machines can be thrown 
in or out of gear in series or separately. The shaft- 
ing in the secondary stations has been lengthened 
beyond the machine house to drive machine tools 
in the workshop. From the air compressors the 
air is collected by pipes leading into large air reser- 
voirs (Fig. 9), and, from these, pipes convey it 
to the rock drills at the various headings. 

There are in all seventeen Girard turbines as 
illustrated by Fig. 15 to 18 on the two-page plate 
“tones with our issue of April 24. The tur- 

ines on the Chilian side are larger than those on 
the Argentine side, as in the latter case the route 
of transport was mountainous. On the Chilian side 
the turbines each work with a pressure of 170 
metres=557 ft. 9 in., the actual head of water 
being about 33 ft. higher ; but itis calculated that, 
with the former pressure and allowing for friction, 
80 effective horse-power would be got with the tur- 
bines receiving 50 litres=1.76 cubic feet of water 
per second, and making 700 revolutions per minute. 
Kach turbine is furnished with a common regulator 
in addition to an automatic regulator for the ma- 
chines in series. Each of these turbines weighs 
1500 kilogrammes, or barely 14 tons; but none of the 
parts exceed 4 ton, which is about the weight of 
the wheel. Itis .7 metre=27.5 in. in diameter, 
with a width of 120 millimetres=4.72 in. The 
details are clearly shown in the drawings (Figs. 15 
to 18). The smaller turbines on the Argentine 
side work with a pressure of 115 metres= 
377 ft. 3 in., the actual height being 16 ft. 4 in. 
greater. They receive 75 litres =2.64 cubic feet of 
water per second, and give the same power as the 
larger machines at 700 revolutions, 80 horse-power. 
The governor by which the turbines are regulated 
is shown on the engraving, Fig. 14, page 482 ante. 
The working may be easily understood. As the in- 
creased velocity raises the ball it draws the levers 
regulating the level of the belting, moving the one 
belt down and the other up the cone, and thus ope- 
rates the water supply valve. 

The primary dynamos are of 80 horse-power and 
are each coupled direct to a turbine. They are 
series wound six-pole dynamos with an electrical 
output of 400 volts and 135 ampéres at 700 revolu- 
tions. The commercial efficiency when fully loaded 
is 91 per cent. Although designed for an output 
of 400 volts, each has been provided with an insula- 
tion sufficient for 1000 volt machines in view of the 
rough usage to which they may be put. Other dis- 
advantages under which they had to work have 
been carefully considered. Special bearings, for 
instance, have been made to enable the machines 
to run for weeks without renewing even the oil. 
The total weight of the machine is 34 tons; the 
different parts having been cut down to the lowest 
possible dimensions, the heaviest part, the arma- 
ture, being only 44 cwt. This latter consists of a 
perfectly symmetrical winding to avoid any dan- 
gerous tangle of wire at the ends and to obtain 
perfect mechanical and electrical balance. With 
an armature so constructed and working in a strong 
magnetic field, there is little likelihood of spark- 
ling at the brushes. There are two brushes on 
each holder, and they have been so devised 
that the portion that wears away is easily re- 
placable, so that the brushes need no filing. The 
collectors are of hard drawn copper segments insu- 
lated by mica. There are twelve of these dy- 
namos, illustrated by Figs. 19 and 20, and twelve 
exactly like them in the secondary stations on the 
Chilian side, the only difference being that in the 
latter the velocity is only €00 revolutions. This 
decrease is due to the loss in transmission over 
the great distance between the primary and second- 
ary stations—1.864 miles in one case and 4.350 
miles in another. We have already stated that 
the primary dynamos are driven by the turbines 
being coupled direct, and that the secondary 
dynamos drive the air compressors through shaft- 
ing. The secondary dynamos are shown on Figs. 
21 and 22. On the Argentine side the primary 
dynamos are only half the size of those on the Chili 
side, 40 horse-power, and there are two to each 
turbine, one on either side of its axle. These 
smaller dynamos are in every respect similar to the 
larger generators but complete they only weigh 


2 tons, and the armature, the heaviest part, is only 
3cwt. The electric output of each is 250 volts 
with 107 ampéres. In every case the armature and 
all working parts are interchangeable. In the 
secondary installations the machines are fixed on a 
sliding table, worked by a screw for adjusting the 
tightness of the driving belting. 

Of the air compressors we give a plan and section 
(Figs. 23and 24, page 606). They are of the Burck- 
hardt and Weiss type, and there are fifteen groups 
at work. Each group has two cylinders as shown in 
Fig. 23. The diameter of the piston is 300 milli- 
metres=11.81in., with a stroke of 200 millimetres 
= 7.87 in. They run at 180 revolutions per minute 
and take in 9 cubic metres = 317.85 cubic feet of 
air per minute, compressing them to 6 atmospheres 
absolute = about 75 1b. to the square inch. The 
general features of the design are shown on the 
illustrations, and it is only necessary to note here 
that they are on the dry system ; that there are 
special arrangements for cooling by water jackets ; 
and that facility of transport was a first considera- 
tion, no part exceeding 330 lb. The air is passed 
to the drills at the face through drawn pipes 4+ in., 
constructed of steel for lightness and with cast-iron 
flanges made in halves and removable to make 
transport easy. The joints are packed with india- 
rubber rings. 

The drills in use are of the Ferroux patent and 
are illustrated by Figs. 25 to 36. One of the 
features is the automatic advance of the percussion 
cylinder following up the hole bored. An air 
cylinder J is placed behind and on the centre line 
of the percussion cylinder, having a piston and rod 
K connected to the head of the latter cylinder. 
This piston is always under air pressure and drives 
forward the percussion cylinder after each succes- 
sive blow, while it is kept taut to its bearings in 
front when at rest. These bearings consist of a 
ratchet, the forks of which are engaged in the teeth 
of two racks on each side of the frame of the machine 
(Figs. 25 and 26). The ratchets may be cleared of 
the racks to allow the cylinder to advance. The 
raising at the exact time, when the air drives for- 
ward the percussion cylinder, is regulated by the 
operation of the front and back edges of the piston 
of the percussion cylinder, at b on Figs. 25 and 
29. As it travels to and fro it raises a tappit d and 
lever e, which engages the ratchet f from the 
racks. Fig. 29 shows the percussion cylinder at 
the end of the forward stroke, showing the pawl f 
clear of the teeth. The percussion cylinder is 
secured behind by another pair of ratchets engaging 
in two other racks on the frame (Fig. 26), the teeth 
of which are directed the other way. The ratchets 
are held fast in the racks by the air pressure. 
Compressed air passes through the hollow centred 
piston of the propelling cylinder into the valve 
chest of the percussion cylinder. The valves are 
worked by a pair of tappets regulated by a lever d 
(Figs. 25 and 29). 

At each heading there is a drill carriage, as shown 
by Fig. 37, and six drills are mounted on it, so that 
work can be carried on expeditiously at a facing of 
large section. The carriage is placed on four 
wheels running on a 2-ft. gauge line. The letters 
A on our illustration of course indicate the drills, 
B the framework of the carriage, C the air-dis- 
tributing pipes, D the distributing valve, E the 
main supply pipe, and F the main valve. The rock 
drills are fixed to the framework at the rear end of 
the carriage in such a way that motion vertically 
and horizontally is easy, while an additional means 
of adjustment is afforded by vertical screws. When 
the drills are actually at work the carriage is sup- 
wee on wooden beams so as to take up the recoil. 

or this reason, too, it is necessary to have the rear 
parts of the drills well fixed, and the fact that the 
drill may be moved forward to its work by the 
automatic feeding cylinder, obviates frequent ad- 
justment. Each drill carriage is moved forward by 
air winches, capable of propelling the carriage on 
an incline of 8 per cent. at the rate of about 
1000 ft. per minute. The débris istaken from the 
face on trucks running on a 2-ft. gauge, and they 
are actuated by endless wire rope. 

The whole of the plant seems to have been de- 
signed with great care and with special reference to 
unusual requirements. Each description of machine 
is from similar drawings, and the parts are inter- 
changeable. Weight, as we have already pointed 
out, had to be minimised, and simplicity as well as 
strength of structure was required to reduce the 
need of repairs. It has been arranged, too, that 








only one kind of lubricant is necessary for all the 


machines. All the plant has arrived in Argentine 
and Chili, and most of it has been fixed in position. 
The tunnels, eight in number, have been com- 
menced by hand labour. The latest reports re- 
ceived state that the rails have reached 114 kilo- 
metres (70.68 miles), and that by the end of this 
month they will reach Rio Blanco, 120 kilometres 
(74.40 miles) on the Argentine side. On the 
Chilian side no progress can be made until the 
revolution is over. 





LONDON SOCIETIES.—No. I. 
Tue Roya Society. 

To write the history of the Royal Society would 
be to give an account of the rise and progress of 
every branch of science in England, since there is 
none with which it has not been intimately asso- 
ciated, none which it has not fostered and developed. 
Such a history would make somewhat heavy de- 
mands on our space and our readers’ time. Before 
it could be completed in weekly instalments it 
would be obsolete. We propose to undertake a 
less ambitious, but yet we hope an interesting 
task ; to trace the origin and growth of the organi- 
sation only, an organisation to which not only this 
kingdom but the whole world owes much of its 
progress, not merely in pure science, but in those 
material improvements which are all more or less 
based on advances in abstract science. 

The Royal Society has had a singularly fortunate 
career. Founded at a most appropriate time, it 
was so judiciously constituted that it has only had 
to develop with the development of science. No 
organic change has been required, no reform has 
shaken it, no revolution damaged it. At the 
present moment as prosperous, as useful, as ener- 
getic as at any period of its long life, it is still 
working upon the lines laid down by its founders 
with such changes only as have been from time to 
time introduced to meet the changing conditions of 
its work and its surroundings. 

The idea of forming associations among students 
of science for mutual assistance and improvement 
seems without much doubt to have originated in 
Italy. Giovanni Baptista Porta is credited with 
the first proposal (1560), but his Academia Secre- 
torum Nature came to the end which might have 
been anticipated. The founder was accused of 
magic, and if he was eventually acquitted by the 
Pope, it was on the distinct understanding that he 
was to give up the practice of his baleful arts. 

More famous, during its short existence, than 

either of these was the Academia del Cimento, 
founded by Leopold, brother of the Grand Duke of 
Tuscany in 1657. Leopold being anxious for a 
cardinal’s hat, found it necessary to abjure his 
scientific practice and the academy came to an end 
after about ten years. Torricelli was a member of it. 
Many years later, some spirit thermometers, made 
for Leopold before his reformation, were discovered, 
and one of them was presented to the Royal Society, 
which still possesses it. 
Other similar institutions were, however, soon 
founded in Italy, most of them under quaint or 
fanciful names. Of these, two have survived to 
our own times, the Lyncei and the Della Crusca 
(1582). The former name referred to the lynx-like 
vision which its members no doubt devoted to the 
investigation of scientific questions, while the 
latter concealed an allusion to the sifting of the 
flour of wisdom from the bran of ignorance and 
error. 

That the existence in Italy of such institutions 
suggested to English philosophers the formation 
in this country of similar clubs or societies is pro- 
bable enough, but there seems no actual evidence 
of such a fact. We find now and again references 
to such associations and proposals for their regular 
establishment. Dr. William Gilbert, of Colchester, 
the author of ‘‘De Magnete,” in the early 
years of the 17th century had gatherings of 
scientific men at his own rooms, and it was out of 
similar gatherings that the Royal Society*—like 
most other of the earlier societies and academies— 
may be said to have crystallised. 





* There are four histories of the Royal Society. The 
first, by Sprat, has little claim to the title. It was pub- 
lished in 1667, and was simply a defence of the Society 
against the attacks of the @ priori philosophers. Birch’s 
history (1756) leaves off at 1687. It is a most valuable 
work, and gives an account, extracted from its manuscript 
records, of the subjects brought before the Society. It is 
a history of scientific progress in England during the 
latter part of the 17th century, but of the Society itself 





it gives but a scant account. Thomson’s work appeared 
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In 1645, according to an account given in a 
memorandum by Dr. Wallis, a club was formed in 
London among a number of scientific men, some of 
whom had been driven from the universities by 
the interruption to their studies caused by the 
Civil Wars, with the object of promoting the 
advance of experimental philosophy by mutual 
communications to one another of their experi- 
ments and researches. The founder of the club 
is stated to have been a German named Theo- 
dore Haak, while among the members were in- 
cluded Foster (Professor of Astronomy at Gresham 
College) ; Wilkins, the Oxford mathematician and 
mechanician, afterwards Bishop of Chester; Wallis, 
the mathematician (also of Oxford) ; Goddard, phy- 
sician and chemist ; and probably Boyle, the great 
experimental philosopher, who is believed to have 
referred to this club when he speaks of the 
‘invisible college” or ‘‘ philosophical college.” 
The club met sometimes at Gresham College, some- 
times at the Bull’s Head Tavern in Cheapside, and 
sometimes at Dr. Goddard’s lodgings in Wood-street. 
Dr. Wallis gives a list of some of the subjects 
discussed (from which ‘‘ matters of theology and 
State affairs” were specially excluded). They 
include most branches of natural science, and show 
the views, both wise and enlightened, of those who 
attended the meetings. 

This club appears to have been partly broken 
up about 1650, by the removal of several of the 
members to Oxford, where they formed a similar 
society, meeting sometimes at Dr. Wilkins’s rooms 
in Wadham, of which college he was warden, some- 
times at Boyle’s lodgings, and sometimes at the 
house of an apothecary, where Dr. Petty (after- 
wards Sir William Petty) lodged. Those, however, 
who remained in London, continued to meet as 
before, and by 1659 most of the Oxford members 
returned to London, and the meetings were 
renewed there on their original footing. The 
numbers were also increased by the addition of 
several fresh names, including Christopher Wren, 
John Evelyn, Mr. (afterwards Lord) Brereton, 
Viscount Brouncker, Dr. Croone (whose memory 
is preserved by the Croonian lecture founded by 
his widow), and Seth Ward (afterwards Bishop of 
Salisbury). 

In 1690 the Oxford Society (the original minutes 
of which are still preserved in the Ashmolean 
Museum) came to an end, but up to that date the 
two societies worked together, and communicated 
to one another the results of their investigations. 

The meetings were now held regularly at Gres- 
ham College, after the lectures of Wren, the pro- 
fessor of astronomy, and Rooke, the professor of 
geometry. They were, however, interrupted by 
the troubles of 1658 or 1659 (authorities differ, 
the former date is given, but the latter is more 
likely), consequent on the death of Oliver Crom- 
well. Gresham College was turned into a barrack, 
and though the philosophers for long tried to 
retain possession, they ultimately feared to ‘‘run 
the hazard of the fate of Archimedes,” and quitted 
the college, Matthew Wren, in a letter to Sir 
Christopher, gives a graphic account of how, going 
to see ‘‘ whether Dr. Horton entertained the new 
auditory of Gresham with any lecture.” .. . “ At 
the gate I was stopped by a man with a gun who told 
me there was no admission upon that account, the 
college being reformed into a garrison.” 

Thus for a time the efforts of those who were 
trying to unite their individual labours in the cause 





in 1812. It is valuable chiefly for the lists of the Fellows 
contained in it. Weld’s history was published in 1848, 
but it did not bring the narrative down beyond 1830. 
Weld was assistant-secretary and librarian to the Society, 
and it is upon his labours that every one who would study 
the past history of the Royal Society must rely. Un- 
fortunately the copious materials which his industry 
collected are ill-digested and ill-arranged. Valuable 
information is mixed up with irritating and trivial detail, 
but still the information is there for those who have the 
patience to dig it out from a mass of uninteresting matter, 
of which much is only remotely connected with the Society 
itself. The article ‘Royal Society ” in the “Encyclopedia 
Britannica,” by Mr. Rix, the present assistant-secretary, 
is useful, and of course, trustworthy, but it is too brief. 
The similar article in Knight’s English Cyclopedia is 
gs and looks as if it was written by Prof. De Tieabe. 
rom the point where Weld leaves off, the chief source 
of information is to be found in the annual presidential 
addresses, printed in the Royal Societ ‘Siealinan. 
D'Israeli’s two articles on the Royal iety in his 
*Quarrels of Authors,” should be mentioned, and the 
references to the limitation of the number of Fellows in 
De Morgan’s ‘Budget of Paradoxes.” The writer of 
these articles has also found much useful information in 
Wheatley’s “‘ London, Past and Present,” 


of science were interrupted, but the desire to 
establish an organised association for the promo- 
tion of science was probably strengthened, not 
diminished, by the troublous nature of the times. 

In 1659 Evelyn submitted to Boyle an elaborate 
proposal for the foundation of a ‘‘ Philosophic- 
Mathematic College,” to which men of scientific 
tastes might retire, separating themselves from 
the world, and devoting themselves entirely to the 
experimental study of nature and the advancement 
of knowledge. 

This scientific monastery was to be situated about 
twenty-five miles from London, in some pleasant 
locality where a suitable site of thirty or forty 
acres could be procured. Herea building was to be 
erected with accommodation for some six persons, 
library, museum, ‘‘elaboratory,” gardens, &c. 
Strict regulations for the general administration 
were suggested, and Evelyn calculated that the 
capital outlay would be 1600]. with an annual ex- 
penditure of 400). Towards this he himself offered 
a contribution of 5001., and he urged Boyle to take 
the scheme up and help him to carry it out. 

To us the proposal seems a fanciful one, not 
much more capable of realisation than Bacon’s 
Solomon’s House in his New Atlantis, but it was 
not after all very different in conception from a 
college at one of the old universities, Rerum Natu- 
ralium Scientia being substituted for Litere hu- 
maniores. At all events it is a curious evidence of 
the temper of the time, and of a desire—possibly 
in those troubled years common enough—to escape 
from the turmoils of contending factions to a 
peaceful Utopia of learning and science. One is 
inclined to think it a pity so quaint and interesting 
an experiment was never tried, but nothing came 
of this or of various other like propositions for the 
foundation in or near London of a College of 
Science. Revolutions, however necessary they 
may be for the curing of the diseases of the body 
politic, do not, as their warmest admirers must 
allow, offer favourable opportunities for the esta- 
blishment of permanent institutions, or for the 
cultivation of learning. History appears to indi- 
cate that the arts and sciences have generally 
flourished best under despotisms and oligarchies, 
and that Lavoisier’s judge expressed a general 
feeling when he informed his victim that a republic 
had no need of chemists. 

After the Restoration the meetings at Gresham 
College were renewed, and on November 28, 
1660, after one of Wren’s lectures, a definite reso- 
lution was passed that those who were in the habit 
of attending the meetings should form themselves 
into a society, in which, besides the original mem- 
bers, were to be included a number of other per- 
sons of similar tastes. An admission fee of 10s, 
was agreed upon, and a weekly contribution of Is. 
The meetings were to be weekly, on Wednesday 
afternoons during term time at Gresham College, 
and during the vacation at Mr. Ball’s chambers 
in the Temple. The object of those who thus 
associated themselves together was declared to be 
‘*to consult and debate concerning the promoting 
of experimental learning.” The election of new 
members was to be by ballot, and it is noticeable 
that there was a rule providing that at each meet- 
ing three members of the Society were to act as 
reporters to prepare a report of what took place. 

The scheme of the new Society was submitted to 
the king by Sir Robert Moray, and was approved 
of by him. A proposal that the meetings should 
be held at the College of Physicians in Knight 
Rider-street came to nothing, and it was soon 
definitely settled that the meeting place of the 
Society should be Gresham College. Sir Robert 
was elected the first president, and he continued to 
occupy the post until the later part of 1661, when 
King Charles II. himself joined the Society, and 
gave it a charter. For some reason, of which there 
appears to be no record, Lord Brouncker was then 
appointed president. Lord Brouncker was a 
mathematician of some eminence, and stood high in 
Court favour, as indeed did also Sir Robert Moray. 
It was in compliment to Sir Robert that the patron 
saint of Scotland seems to have been selected to 
rule over the destinies of the Royal Society, since 
it is on St. Andrew’s day that the anniversary 
meetings of the Society are held. A suggestion of 
Petty’s that St. Thomas, the patron of sceptics, 
was a more suitable saint, did not, it may be 
assumed, commend itself to general approval. Dr. 
Wilkins and Oldenburg were the two first secre- 
taries. 





It was in the first charter of incorporation that 


the Society received the name of Royal ; this 
charter for certain reasons was found to require 
amendment, and accordingly in the following year 
(1663) a fresh charter was issued. In the same 
year the king presented the Society witha mace, an 
implemeat which still is of great importance to the 
Society, since even at the present day no meeting 
of the Society is legal unless the mace is in its 
place. There was at one time a tradition that the 
mace was the identical ** bauble” which Cromwell had 
ordered to be removed, but this has been long since 
shown to be an error. The mace was specially 
made for the Society by the king’s order. 

It seems certain that the main object which the 
founders of the Society had in view in their 
original meetings was to arrange for the performance 
of experiments either for investigation or demon- 
stration, facilities for which did not exist in the 
private possession of the members. It must be 
remembered that at that time almost no physical 
apparatus was in existence at all, and what there 
was, was of course of the rudest description. The 
gatherings may therefore be assumed to have been 
principally for the purpose of giving the members 
opportunities of seeing actual experiments, which 
they could not see elsewhere, and which they had 
certainly no means of performing for themselves. 
To a very large extent the same conditions prevailed 
at the earlier meetings after the incorporation, but 
along with this dilettante pursuit of science we 
find evidence of far broader views. In the original 
constitutions the rules laid down for the carrying 
on of systematic investigations show great foresight 
and a very accurate perception of the needs of 
scientific research, very remarkable at so early 
a stage of scientific knowledge. For instance, it 
was proposed to send persons abroad for the pur- 
pose of collecting information systematically for 
transmission to others of the members, who were to 
submit reports on the results of the foreign investi- 
gators to the meetings. 

Arrangements were made for the preparation of 
careful and definite instructions to travellers as to 
the best methods of investigating such subjects as 
magnetism, the deviation of the compass, optics, 
oceanic currents, atmospheric phenomena, c. 
Many of these subjects are far from exhausted now, 
and no better means of investigating them has 
been devised than that of sending out competent 
explorers whose reports might be collated and 
examined at home. It is indeed true that mixed 
up with matters of genuine and permanent interest 
we find others of absolute triviality. Trials of the 
divining rod, inquiries whether a fish hung up by 
a string would turn to the wind, were mixed up 
with tests of Boyle’s air pump, pendulum experi- 
ments, and an inquiry into the deviation of the 
compass. On one occasion we find the Society 
listening to a purely imaginative paper on the 
barnacle goose, on another to an account of the 
first micrometer. At one time they would be 
occupied with the solution of the problem whether 
a spider could escape from a circle of powdered 
unicorn’s horn (perhaps after all this experiment 
was really vitiated by the use of an improper 
material), at another fixing the freezing point of 
water as the base of the thermometer scale. 

It is a curious medley, but it is obviously unfair 
to estimate the value of the researches by the light 
of later experience, experience to a large extent 
gained by the results of those researches. Little 
was then known as to the nature and constitution 
of material bodies, and many statements and 
suggestions, which we might now at once see to be 
impossible, were accepted as worth investigation, 
because it was conceivable that they might contain 
the germ of some useful discovery. Such an 
attitude of mind was much more really philosophic 
than one of persistent scepticism. 


(To be continued.) 





THE IRON AND STEEL INSTITUTE. 
(Concluded from page 582.) 
EconomicaL PupDLine, 

THE next paper was by Mr. Thomas Turner, lec- 
turer on metallurgy at Mason College, Birming- 
ham, thesubject being ‘‘ Economical Puddling and 
Puddling Cinder.” The author commenced with a 
reference to the invention of the puddling process 
by Cort in 1784, and said that it had required 
thirty-five years of competition to render the 
weight of Bessemer ingots annually produced 





in this country, equal to that of the puddled bar 
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manufactured by the old process. It was curious, 
too, that the first systematic investigation of the 
changes which take place during puddling was 
made a year after the Bessemer process was 
introduced. In the present day there are those 
who successfully conduct iron works and yet 
have no more understanding of the theory of the 
process than had Cort himself a century ago. This 
the author attributes to the fact that the informa- 
tion generally supplied is either incomplete or in- 
correct. The paper goes on to give several instances 
of this and continues that: ‘‘In view of such con- 
fusion, and bearing in mind that one reason for 
the continued prosperity of the puddling process 
is the fact that it is most suitable fora class of 
irons too rich in phosphorus for use in the acid 
process of steelmaking, and too poor for the basic 
processes, it is no wonder that practical men have 
felt inclined to pay but little heed to the theoretical 
aspects of their business.” 

The author points out that Mr. A. E. Tucker 
and Mr. H. Kirk have discussed the question of 
relative economy of forgeirons. In Mr. Tucker’s* 
second paper are to be found analyses of upwards of 
fifty samples of pig iron, most of them forge irons. 
Mr. Tucker emphasises the untrustworthiness of 
fracture as an indication of composition, and the 
extraordinary want of relation between some of 
the market prices of pigs and their real value. He 
further shows how the approximate value ofa pig 
for forge purposes may be estimated, the basis of 
his calculations being the statement that the process 
of puddling ‘‘ consists in the absorption of silicon, 
sulphur, phosphorus, and manganese, contained in 
the pig iron, by the oxide of iron used in the fettling 
and in the removal of the carbon by the reduction 
of the fettling to metallic iron. We have, there- 
fore, a debit and credit account, a loss in weight 
due tothe bodies named, and a gain in weight due 
to the production of metallic iron from the 
fettling.” Such a method of calculation is 
simple, and certainly enables one to distinguish 
between a good pig and a very bad one ; but, after 
all, it is merely an approximation to the truth. 
For it is probable that some at least of the carbon 
is oxidised by ferric oxide without reducing an 
equivalent quantity of iron from the fettling ; and 
it is pretty certain, on the other hand, that silicon, 
sulphur, phosphorus, or manganese, may, under 
suitable conditions, be oxidised by ferrous oxide, 
and thus reduce some iron from the fettling. 
Hence the rule above given, though useful in many 
cases, fails to explain why an iron unusually rich in 
phosphorus and silicon often gives the largest yield 
of puddled bar, while a very pure iron will also 
yield a greater weight of puddled bar than that of 
the pig iron charged into the furnace, and an 
intermediate iron, of what may be considered 
good ordinary quality, loses 34, 5, or more per 
cent. of its weight. In order to explain these 
apparent anomalies, more accurate knowledge is 
required with reference to the action of the oxide 
of iron on the various impurities during the process 
of puddling. 

The presence of some silicon is necessary in forge 
iron for the ordinary or ‘‘boiliug” process, as 
otherwise the iron is ‘‘dry” and unsatisfactory in 
the furnace, though this can be to some extent 
remedied by the use of hammer slag or other 
silicious fettling. Generally, the cheaper forge iron 
in Staffordshire is too silicious and ‘ hungry.” 
This requires more time, uses more fettling, 
makes the cinder too thin, and gives a brittle bar. 
Some phosphorus is also an advantage in puddling, 
as it prevents the cinder from getting too thick at 
the end of the operation, and thus causing a variety 
of red-shortness. Too much phosphorus, on the 
other hand, leads to waste of iron and fettling, and 
renders it impossible to produce a good fibrous 
iron, unless, indeed, an unusaally large proportion 
of fluid cinder is used, and the boil is conducted at 
the very highest attainable temperature. The 
presence of manganese is: an advantage, as_ it 
indirectly assists in the more complete elimination 
of phosphorus. 





* The titles of these papers are as follows: ‘‘ Some 
Economies in Iron Manufacture,” by A. E. Tucker 
(South Staffordshire Institute of Iron and Steel Works 
Managers, January 22, 1887). ‘‘ Valuation of Pig Iron 
for Forge Purposes,” by A. E. Tucker (Society of 


Chemical Industry, Birmingham, February, 1888) 
emer — ‘Further Improvements in the 
uddling Process,” by H. Kirk (South Staffordshire 


— of Iron and Steel Works Managers, August, 
1878) 








TRANSANDINE RAILWAY TUNNELLING PLANT. 
(For Description, see Puge 603.) 
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AIR COMPRESSORS AT JUNCALILLO. 


The author proceeds to describe the present state 
of our knowledge with regard to the removal of phos- 
horus. Briefly stated, the facts are as follows: 
Inder ordinary conditions of puddling, with a 
sufficiency of cinder and a fairly high temperature, 
a large proportion of the phosphorus is oxidised 
during the melting down of the pig iron, so that 
the melted metal frequently contains less than 
half of the phosphorus originally present. Phos- 
phorus is further eliminated during the quiet 
period which precedes the boil, so that at the 





beginning of the boil the metal frequently retains 
not above one-fourth of the original amount of 
phosphorus. When the metal once becomes 
granular, or comes to nature, phosphorus elimina- 
tion almost entirely ceases. The presence of 
silicon in excess retards phosphorus elimination ; 
manganese acts in the same way when pre- 
sent in excess, but when part of the man- 
ganese has been removed, and the two elements 
are present in about equal proportions, they are 
rapidly removed together, and yield a very pure 
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THE FERROUX ROCK DRILL; THE TRANSANDINE RAILWAY TUNNELLING PLANT. 
(For Description, see Page 603.) 
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product. Oxide of manganese added to the slag| melts first, and then dissolves the magnetic oxide, | practical value in judging of the success of the 
does not appear to act like manganese in the pig, or the still more refractory ferric oxide, which process. The author next refers to the different 
but the presence of an impure cinder at the latter| when dissolved forms magnetic oxide; and thus effects of working in varying amounts of ‘“boil- 
part of the process may cause phosphorus to be | puddling cinder may be regarded as a solution of ings” and ‘‘tappings” cinder, a subject upon 
once more reduced, and to pass back again into| magnetic oxide, that is, of ferrous and ferric’ which puddling authorities appear to differ widely. 


the iron. The reactions in the puddling furnace | oxides, in ferrous silicate. In modern puddling, | The author has come to the conclusion that if the 
closely resemble those of the basic Siemens process. | the greater part of the oxidation which takes place is tappings are very lively in the slag wagon while 
From considerations which the author puts forwardat | due to the action of the cinder, and this question of hot, and very honeycombed and brittle when cold, 
some length, he concludes that puddling cinder may | the amount of the dissolved oxide is of the highest | that the process is not so satisfactory as when the 
be regarded as being essentially composed of twosub- economic importance. The ferrous silicate melts | boilings are more quiet and compact. Analyses of 
stances—ferrous silicate and magnetic oxide of iron. | easily, and can be used in a form which costs next! boilings and tappings are given. It is advocated 
The first of these is readily fusible, comparatively to nothing, and obviously it must be economical | that ‘‘ enough fusible cinder should be used to pro- 
neutral so far as its influence on the constituents|to have the highest proportion of this material; duce a bath sufficient to cover the metal as it 
of the iron is concerned, and cheap. It can be present which is consistent with good working. | melts ;” and the cinder being saturated with im- 
obtained at an almost nominal cost in the form of | On the other hand, ferric oxide (which is an essen- | purities it should be removed from the furnace by 
hammer slag, which still retains in addition a very tial constituent, and often the source, of magnetic | boiling off, and not by tapping. The author illus- 
appreciable and useful quantity of magnetic oxide. | oxide) is necessary, but dear. Too large a propor- | trates the advantages of the process he recommends 
Magnetic oxide itself, on the other hand, is less| tion of magnetic oxide, therefore, means preven-| by the analogy of washing a precipitate, when two 
fusible, and with much ferric oxide is extremely | tible loss of fettling, while too small a proportion | washings with 10 per cent. of water would be 
refractory. It is an active oxidising agent, and | will involve the use of more time, a larger total equivalent to one washing with 100 volumes of 
is the chief constituent of the best tap, bull-dog, | weight of cinder, and consequent waste of fuel. water. We must refer our readers to the original 
&c.; for it is erroneous to suppose that these mate-| For these and other reasons, the author contends | paper for details. The economical value of various 
rials consist of ferric oxide alone. During the | that a knowledge of the weight and oe of | descriptions of puddling cinder is next dis- 


puddling process, the more readily fusible silicate the cinder produced in puddling is of the highest | cussed, analyses being given. The paper con- 
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cludes with some remarks on the probable nature 
of the changes which take place during the oxida- 
tion of the impurities of the pig during puddling. 
Oxidation is carried on by oxide of iron, which is 
partly proluced from the pig itself, but chiefly 
supplied in the form of fettling. Ferric oxide 
alone is too infusible to play an important part in 
the process, but acts when dissolved in cinder. 
Puddling cinder consists largely of ferrous silicate, 
which is readily fusible, but not easily reducible. 
The amount of ferric oxide present is usually pretty 
constant at the same stage of the process in 
different heats, and increases as the purification of 
the metal progresses. Impure pig irons do not 
necessarily give the smallest yield of puddled bar 
per unit weight of pig iron used, the contrary 
being particularly noticed with very common 
irons. The weight of puddled bar obtained 
may exceed the weight of pig iron used, especially 
if plenty of suitable fettling has been used and the 
metal well boiled, so as to give a pure product. 
The author concludes that these conditions involve 
the reduction of both ferric and ferrous oxides 
together, and gives equations illustrative of his 
hypotheses ; he states also that a consideration of 
the thermal aspect of the question supports the 
view that ferrous oxide or ferrous silicate takes but 
little part in the oxidation under ordinary condi- 
tions. For the arguments and facts by which the 
author supports his views we must refer our readers 
to the original paper, which contains too much 
matter to be given in detail, our space only per- 
mitting us to give an index of the matters treated 
upon. 

Mr. Snelus was the first speaker on Mr. Turner’s 
aper. He said that he felt somewhat hurt that 
fr. Turner had made no reference to a paper he 

had read on the subject of mechanical puddling 
twenty years before. That paper settled many 
oints, and most clearly elucidated many questions 
in connection with the subject. The paper to 
which he alluded* arose from the fact that he was 
connected with the commission which was formed 
in this country to inquire into the value of the 
Danks revolving puddling furnace. He was ap- 
pointed scientific adviser to the commission, and 
went to America to inquire into the value of the 
invention. In connection with this work he in- 
vestigated very thoroughly the chemistry of 
puddling, a subject which had previously re- 
ceived his attention at Dowlais. Sir Lowthian 
Bell, who was then present, was a member 
of the commission, and would, the speaker said, 
remember the hard work that was done in order 
to arrive at the facts of the case. In the Danks 
process there was a large increase in the output, 
and this was a matter ditticult at the time to 
account for. They were determined not to be de- 
ceived in the matter, and so took turns night and 
day to see that the weights were properly checked. 
The result was that a large increase in the puddled 
bar, over the pig used, was found to accrue. This 
seemed so against the logic of facts that Sir Low- 
thian Bell was convinced they had been deceived 
in spite of their care, but the speaker explained 
the matter by the fact that the excess of iron was 
reduced from the fettling. Sir Lowthian Bell had 
doubted whether silicon would reduce oxide of iron, 
and he was still more doubtful whether phosphorus 
or sulphur would do so, although he allowed carbon 
would have that effect. In order to set that matter 
at rest he made certain experiments, and the fol- 
lowing passages would be found in his report. 

With regard to the power of silicon to affect the reduc- 
tion of oxide of iron, some doubt has been expressed, and, 
as far as I am aware, the direct experiment has never 
been made. I have, however, made the following ex- 
periment, which I think proves the point conclusively : 
5 grammes of pure crystallised silicon were reduced to 
po vder and intimately mixed with 8 grammes of Bilbao 
ore. The mixture was placed in a lime crucible which was 
embedded in well-burnt lime in ar. iron crucible, and ex- 

»osed in the muffle of a Siemens steel furnace for two 
ours. When opened a bulky residue of silica was ob- 
tained, and interposed through which were fine metallic 
particles, and some small fused shots of metal. These 
were separated by the magnet and by washing, and were 
found to possess metallic lustre, to reduce copper salts to 
the metallic state, and to give off hydrogen when acted 
upon by acids. Ihave not yet further examined them, 
but hope to doso. As, therefore, solid silicon is capable 
of effecting the reduction of oxide of iron, it is almost 
certain that liquid silicon, as it exists in molten 
pis iron, must have the power todo so too. It is well 
nown that phosphorus | the power of reducing 
many of the metals from their salts, but I am not aware 


* Mr. Snelus’s paper will be found in vol. xiii., p. 191, 
of ENGINEERING. 








that it has been proved to have this power upon oxide 


of iron. However, from the preceding experiment upon 
silicon, and the known avidity of phosphorus for oxygen, 
I am inclined to think it has this power; but I have not 
yet made the direct experiment. The same may be said 
about sulphur. 


Since he uttered these words it had been generally 
acknowledged that silicon had the power of reduc- 
ing oxide of iron. With regard to phosphorus, he 
was surprised at the author saying that Dr. Percy 
was inclined to the view that phosphorus was sepa- 
rated during puddling by liquation, and that he re- 
garded the matter as obscure; the fact was that 
Mr. Turner’s remarks as to the removal of phos- 
phorus were obscure in view of experiments he, Mr. 
Snelus, had made. Before Mr. Snelus had gone 
to America the possibility of removing phosphorus 
in the Bessemer process was known to him, and 
for this reason, the matter interested him in 
connection with puddling. Mr. Snelus next re- 
ferred to analyses which he had made in connection 
with his inquiries respecting the Danks process, 
more especially in regard to the elimination of 
phosphorus ; his argument being that by his re- 
searches he had entirely upset the theories of his 
learned friend Dr. Percy as to elimination of phos- 
phorus by liquation. He had soon after his 
return from America called on Dr. Percy at the 
House of Commons and explained to him about 
the liquation of phosphorus. He went direct from 
Dr. Percy to his patent agent and took out his 
well-known patent. Mr. Turner would find a great 
deal that was of interest in his, the speaker’s, 
papers ; and if these papers were studied they 
would enable the author to know what had been 
done and prevent him going into matters already 
well considered. 

Mr. Stead said that he was a member of the 
Institute when Mr. Snelus read his paper, and he 
could indorse what the latter had said. His own 
researches in connection with Cleveland iron con- 
firmed Mr. Snelus’s results excepting in one in- 
stance, which was the reduction of iron by phos- 
phorus. The experiment of reducing oxide of iron 
by silicon was familiar to him at the time Mr. 
Snelus made his experiments, and when he heard 
them described he tried heating iron with phos- 
phorus. Mr. Turner in a note to his paper had 
said: ‘‘On the other hand an experiment per- 
formed by Mr. Stead in which a small quantity of 
pig iron was fused with an excess of oxide of iron, 
chiefly in the form of ferrous oxide, appears to 
prove that phosphorus is oxidised by ferrous oxide, 
and that at the same time it reduces an equivalent 
amount of iron from the slag. This experiment is 
scarcely conclusive, as no account was taken of 
other elements present in the pig.” Mr. Stead 
took exception to this statement on the part of the 
author, because it did not correctly describe his 
experiment. Asa matter of fact he had not used 
pig iron at all, but an absolutely pure phosphide 
of iron, which, with oxide of iron, was put 
into the crucible, and in his paper describing 
the experiment it was so stated. Mr. Stead 
would give a word of warning to the young in- 
vestigator who was going to try experiments 
in puddling. He might find most marvellous 
results from new kinds of furnaces or new 
methods of working, but unfortunately it would 
not be the new principles involved which pro- 
duced these gratifying features, but a certain 
half-crown resting in the bottom of his pocket 
which the workman hoped to get at the end of the 
operation from the delighted experimentalist, A 
search of the patent records would bring to light 
some wonderful proposals with regard to puddling. 
One investigator had patented the adding of two 
young onions to the bath; and without doubt 
when these young onions were added the iron was 
immensely better ; but it was the half-crown, and 
not the onions that did it. The result of a long 
experience was to him a conviction that if a new 
process was to be tried it was better for the in- 
ventor not to be there. There were so many 
things in puddling that depended upon the skill 
of the puddler that it was only by practical ex- 
perience of some duration that the merits of any 
method could be properly appraised. With the 
open-hearth processes, by which steel was produced, 
the same thing did not apply. Reference had 
been made by the author to the great loss in the 
ordinary en furnace by oxidation when the 
spongy ball was made at the end of the operation. 
He would point out that the same thing occurred 
in the process of steelmaking, in which the spongy 





ball was used in the bath, the loss from oxidation 
being enormous before the spongy ball was ab- 
sorbed. 

Sir Lowthian Bell said that the author had de- 
clared to bring forward this paper in order to raise 
adiscussion. It was well calculated to do that, 
but Mr. Turner defeated his own end by not 
sending in the paper in time to be printed and put 
into members’ hands so that they might have the 
opportunity to go through it. It was absurd to ex- 
pect any one to take up such a matter off hand and 
discuss it adequately. He had received the paper 
but three days before he started for London to 
attend the meeting, and no one with claims upon 
his time would think that sufficient. He should 
have been glad to have refreshed his memory as to 
the work he himself had previously done, and he 
was sure that there were many points in his pre- 
vious papers which would have furnished him with 
an answer to some of the points put forward by 
the author. He would not take the matter up 
then, because if one wishes to contradict a statement 
one should be prepared with the exact figure to 

rove one’s point. Sir Lowthian dwelt on this point 
in forcible terms. There is nodoubt that the meet- 
ings of many of the technical societies are robbed 
of half their value by this very fact of speakers 
in the discussions not being able to prepare 
théir remarks and get up their facts. We have 
referred to this point on many previous occasions ; 
notably a few weeks ago in connection with the 
recent meeting of the Institution of Naval Archi- 
tects. It is to be hoped that now so important a 
member of the Iron and Steel Institute has taken 
the matter up something will be done by the 
Council to put an end to the abuse. Sir Lowthian 
regretted that he should ever have been so rash, in 
the course of an interview which had passed from his 
memory, to have questioned the accuracy of a state- 
ment made by Mr. Snelus. He had no doubt Mr. 
Snelus was quite right, and that he, Sir Lowthian, 
was mistaken. There was a good deal in the paper 
which was open to question ; for instance, it was 
the first time he had heard that some of the com- 
monest kinds of iron give the largest yield of 
puddled iron. The speaker’s own views were 
directly opposed to this. 

Mr. Turner was not present, and the President 
in proposing a vote of thanks said he wished to 
support what Sir Lowthian Bell had said with 
regard to getting papers forward in better time. 
It was a matter upon which too much stress could 
not be laid, and there was no doubt that great in- 
convenience arose from papers being received from 
authors so late that it was impossible to circulate 
them among members. The main use of many 
pspers was to provoke discussion ; otherwise they 
might be just as well read at leisure at home. It 
was that views on various subjects might be ex- 
changed that meetings were held. We trust Sir 
Frederick Abel will see that his excellent theories 
on this subject will become matters of practice 
during the two years that he will be the head of 
the Iron and Steel Institute. 


CALCULATING FuRNACE CHARGES. 


Mr. Jenkins’s paper on a ‘Graphic Method of 
Calculating the Composition of Furnace Charges ” 
was next read. It isa matter that does not lend 
itself to being treated in brief, and as there was no 
discussion we will refer those of our readers who 
are interested in this matter to the proceedings of 
the Institute for details. 


Wark MarTerRIAL IN THE UNITED STATES. 


The last paper read at the meeting was Mr. W. 
H. Jaques’ contribution on the ‘‘ Recent Progress 
in the Manufacture of War Material in the United 
States.” The subject is one of great interest at the 
present time, owing to the efforts being made in 
America to establish the United States Navy on a 
more adequate footing for the duties it may at any 
time be called upon to perform. The great import- 
ance of the subject arises, however, from the fact 
that the Americans have determined not only to pay 
for, but to create their own navy. Whatever may 
be one’s political opinions on the question of free 
trade or protection, so far as ordinary commerce is 
concerned, there can, we think, be no doubt as to 
the wisdom of the American Government in foster- 
ing the production of war material within their own 
borders. Naturally British manufacturers would 
like an open market, and in that case no doubt the 
United States would have to pay less for their new 
fleet; but this is not a case of commercial economy, 
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and the extra money spent in buying at home will 
be well represented by the war resources that will 
thus accrue. Mr. Jaques is in an exceptionally 
good position to deal with the subject he has chosen. 
As a naval officer, and the present engineer to the 
really wonderful establishment at Bethlehem, and 
moreover as one who was accredited by his Govern- 
ment to Europe with a mission to inquire into such 
matters, he has had opportunities for gaining ex- 
perience inthe manufacture of war material which 
few have possessed. His contribution to the Iron 
and Steel Institute was really more of the character 
of a treatise than an ordinary paper for reading 
before a technical society, as it consisted of no less 
than sixty-two pages, and embraced a very wide 
range of subjects. Under these circumstances 
we are necessarily compelled to deal with it in 
abstract. 

Mr. Jaques commences with a review of the past 
resources of the United States in war material. 
The Midvale Steel Company and the small 
ordnance machine shops at the Washington Navy 
Yard represented the ordnance making capabilities 
of the United States up to 1884. Since then under 
Government patronage, the resources of the country 
have increased in a surprising manner, the most 
prominent feature being the company over the 
manufacturing part of which the author of the 
paper presides. The following passage from the 
paper will be read with interest in England ; for it 
will be seen that bad as is our system of control, 
we have not pursued ‘‘ Parliamentarianism”’ to the 
bitter end as our cousins have in their more demo- 
cratic country across the Atlantic. 

‘* Until recently, the Navy Department has been 
seriously handicapped for appropriations for experi- 
ments. Congress has always been very tenacious 
in its desire to retain jurisdiction as to what ex- 
periments should be made, as well as the details 
for ship construction, gun manufacture, &c. Instead 
of voting a lump sum of the greatest magnitude 
that respective committees feel justified in allotting, 
and leaving the details to the technical officers and 
civilians who devote their lives to the development 
of the branches in which they are most interested, 
and for which they are educated, our Congressional 
committees feel it incumbent to govern the length, 
beam, and depth of hold of the cruisers, the thick- 
ness of barbette armour for each battle-ship, the 
coal capacity of the torpedo cruisers, or the effective 
reach of a torpedo, with the frequent result that 
the appropriations are inadequate for the specifica- 
tions, and the designs have to be modified, seriously 
atfecting their efficiency.” 

The Bethlehem Company is now almost exclu- 
sively depended upon for the supply of steel shaft- 
ing, and nearly all the forgings for the batteries of 
the recent ships have been contracted for with the 
same company, who have also contracted for all the 
armour of the Maine and Texas. A large number 
of steelmakers, notably near Pittsburg, possess 
plants capable of turning out this class of material, 
but the number offering to supply the Government 
with it is not large, owing to the numerous details 
and restrictions of inspection. 

Messrs. Carnegie, Phipps, and Co., and the 
Linden Steel Works, are the principal makers, and 
both possess rolls of sufficient size to supply pro- 
tective deck plating up to 3$ in. or 4 in. in thick- 
ness. 

The author next gives the United States Govern- 
ment rules for the inspection of iron and steel at 
the factory, which he characterises as ‘very 
severe,” and says that manufacturers are beginning 
tocomplain. From the quotations that Mr. Jaques 
makes, however, we do not see that American 
makers are more severely dealt with than their 
brother manufacturers in England. The following 
excerpts from American test regulations will be of 
interest to English contractors. Ship plates and 
shapes of open-hearth steel must not show more 
than 0.06 of one per cent. of phosphorus, nor more 
than 0.04 of one per cent. of sulphur. They may 
be tested by heats as follows: Four test pieces, 
each from a different plate or object, shall be made 
and tested for each heat as finished at the rolls. 
Such test pieces shall show a tensile strength of at 
least 60,000 Ib. and an elongation in 8 in. of at 
least 25 per cent. If but one of such piec s fall 
below 60,000 Ib. but not below 58,000 Ib. in tensile 
strength, or below 25 per cent. but not below 23 
per cent., in elongation, showing either or both of 
such deficiences, and the average result of the tests 
of the four pieces shows a tensile strength above 
60,000 lb., and an elongation above 25 per cent., 





the heat shall be accepted, if the other conditions 
of test are fulfilled. But if two such. pieces fall 
below a tensile strength of 60,000 lb., or an elonga- 
tion of 25 per cent., or if each of the two pieces 
fail in either characteristics, the heat shall be re- 
jected. The tensile tests of any single plate or 
shape may be regarded as satisfactory, provided it 
shows a tensile strength of at least 60,000 lb., and 
an elongation of at least 25 per cent. Two pieces 
to be cut from each heat as finished at the 
rolls for cold-bending test, and they must bend 
over flat on themselves without sign offracture. If 
one of these specimens fail, an additional piece may 
be taken, but if this one fail, the heat may be re- 
jected. The number of pieces under this test may 
be increased if the inspector has reason to suspect 
overheating or cold rolling. The two pieces shall 
be cut from each heat as finished at the rolls for 
quenching tests, and after heating to a dark cherry 
red, plunged in‘o water at a temperature of 82 deg. 
Fahr. Thus prepared, it must be possible to bend 
the pieces so that they shall be doubled round a 
curve of which the diameter is not more than one 
and a half times the thickness of the piece tested, 
without showing any cracks. The ends of the 
pieces must be parallel after bending. Quenching 
and cold-bending pieces must not have their sheared 
or planed sides rounded off, the only treatment 
permitted being taking off the sharpness of the edges 
with a fine file. At the option of the manufacturer, 
the quenching pieces may be cut 4 in. thick instead 
of the full thickness of the plate. Plates and 
shapes must be free from slag, foreign substances, 
brittleness, hard spots, laminations, sand or scale 
marks, scabs, snakes, pits, and surface defects 
generally. Shapes must also be free from defective 
sections, shaded backs, grooved fillets, imperfect 
edges, &c. The protective deck-plating is specified 
to have a tensile strength of 80,000 1b., and an elon- 
gation in 2 in. of at least 18 per cent. 

The specitications for boiler plates are as follows: 

Steel for boiler plates must be made by the open- 
hearth process, and must not show more than 0.035 
of 1 per cent. of phosphorus, nor more than 0.04 of 
1 per cent. of sulphur, and must be of the best 
quality in other respects. One tensile test piece 
shall be cut frum each plate as rolled for boilers, 
either longitudinally or transversely, as directed by 
the inspector, and one piece to be used as a bend- 
ing piece. For shell plates transverse specimens 
must show a tensile strength between 58,000 lb. 
and 67,000 lb., with an elongatien of at least 22 per 
cent. in8in. Longitudinal specimens must show 
a tensile strength between 58,000 1b. and 67,000 lb., 
with an elongation of at least 25 per cent. in 8 in. 
The elastic limit must be at least 32,000 lb. per 
square inch. A variation in elongation of 2 per 
cent. below that specified will be permitted in the 
case of additional tests made by the inspector to 
detect lack of uniformity. For furnace and flange 
plates test pieces must show a tensile strength 
between 50,000 lb. and 58,000 lb., with an elonga- 
tion of 26 per cent. in 8in., either longitudinally 
or transversely. One piece to be cut from each 
shell plate as finished at the rolls for cold-bending 
test, which must bend over flat on itself without 
sign of fracture. One piece shall be cut from each 
furnace or flange plate as finished at the rolls for 
quenching test, and after heating to a dark cherry- 
red, plunged into water at a temperature of 82 deg. 
Fahr. Thus prepared, it must be possible to bend 
the piece so that it shall be doubled round a curve 
of which the diameter is not more than one and a 
half times the thickness of the piece tested, with- 
out showing any cracks. The ends of the piecesmust 
be parallel after bending. Quenching and cold-bend- 
ing pieces must not have their sheared or planed 
sides rounded off, the only treatment permitted 
being taking off the sharpness of the edges with a 
fine file. 

For connecting-rods the tensile strength is 
65,000 lb. per square inch and the elongation 24 
per cent. in 2in. For piston-rods the tensile 
strength is 58,000 Ib. and the elongation 26 per 
cent.in2in. There is also a bending test in which 
hars 4 in. thick, cut from the piston-rod forgings, 
must stand bending double to an inner diameter of 
1} in. after quenching in water at 82 deg. Fahr., 
from a dark cherry-red heat, without showing cracks 
or flaws. Similar pieces to be cut from the con- 
necting-rod forgings must stand cold-bending double 
to an inner diameter of 14 in. 

The following tests for crank, thrust, line, and 
propeller shafts are quoted. Each length of rough 
forged shaft must have a piece cut from each end 





of sufficient size to allow of the removal of speci- 
mens for tensile test, parallel with the axis of the 
shaft. From the piece removed from the end 
which was uppermost in the ingot, four test pieces 
shall be taken—two at the circumference of finished 
diameter, and two at one-half radius from centre. 
Two specimens will be taken at one-half radius 
from centre of the other piece. At the option of 
the manufacturer the above pieces may be taken at 
right angles to the axis, and at right angles to the 
shaft radius. These pieces to be broken under the 
same conditions as prescribed for tensile tests. In 
the case of hollow shafting (either forged or 
bored), the inside specimens will be taken 
within the finished section prolonged, but as near 
as practicable to half radius from the centre. 
If the couplings are forged on the shaft, test pieces 
may be taken from a prolongation of the shaft 
forged to its least diameter. In the case of solid 
forged crankshafts, in addition to the test pieces 
above specified, two test pieces will be cut from the 
metal slotted out from each crank, one from the 
surface of the metal slotted out and one at a dis- 
tance of one-half the radius of the shaft from the 
plane passing through the axes of the shaft and 
crank-pin. In the case of built-up crankshafts, 
test pieces will be cut from each separate forging of 
the shafts. No piece must show less tensile strength 
than 50,0001b. The average elongation of the four 
pieces from the upper end must be at least 28 per 
cent. in 2 in. The average elongation of the 
two pieces from the lower end must be at least 28 
per cent. in2in. No piece must show less than 
24 per cent. elongation in 2 in. Bars 4 in. thick, 
cut at the outer radius, must stand bending double 
to an inner diameter of 14 in. after quenching in 
water at 82 deg. Fahr., from a dark cherry-red 
heat, without showing cracks or flaws. 

We will quote also the tests for steel castings in 
order to render this part of the subject complete. 
Steel for castings must be made by either the 
open hearth or the crucible process, and must not 
show more than six hundredths of 1 per cent. of 
phosphorus. All castings must be annealed unless 
otherwise directed. The specimens may be cut 
either from coupons or from sinking heads. In 
the case of castings tested by lots, the test 
pieces may be taken from the body of a casting 
from the lot, if so desired by the manufacturer. 
The tensile strength of steel castings shall be at 
least 60,000 lb. with an elongation of at least 15 per 
cent. in 8 in. for all castings for moving parts of the 
machinery, and at least 10 percent. in8 in for other 
castings. Bars of the same metal, 1 in. square, 
shall be capable of bending cold, without fracture, 
through an angle of 90 deg., over a radius not 
greater than 14 in. 

Mr. Jaques next discusses at great length the 
question of armour, giving the results of trials made 
in America and elsewhere. As we have already 
dealt with this subject in various articles and reports 
contained in our columns, and as it would be diffi- 
cult to condense the voluminous quantity of matter 
the author gives, we must leave the details of this 
part of his paper at any rate for the present. We 
may point out, however, that there is, amongst 
other matter, a fairly detailed report of the plate 
tried at Annapolis which had been treated by 
the Harvey process. The opinion, previously ex- 
pressed, is repeated, that the superiority of nickel- 
steel armour plates already tested ‘‘ was as much, 
if not more, due to the great experience in treat- 
ment and manipulation as to the percentage of 
nickel alloy.” We may further add that Mr. Jaques 
repeats his objections to compound iron and steel 
armour. His opinions on this question are fairly 
well known. The American tests of armour applied 
during manufacture are given in the paper, together 
with the ballastic tests. 

The subject of guns occupies the second half of 
Mr. Jaques’ paper, a great deal of matter being 
taken from the work of Captain Rogers Birnie, 
U.S.A., ‘‘Gun Making in the United States.” The 
paper says that contracts have been concluded with 
domestic manufacturers for the steel forgings for 
112 field, siege, and sea-coast steel guns; the manu- 
facture of 11 8-in. steel guns; and of 73 12-in. 
sea coast mortars. Some of these have already 
been fabricated into cannon at the Watervliet Gun 
Factory ; the remainder will be completed at this 
factory with the exception of eleven which the 
West Point Foundry has engaged to build. Com- 
posite mortars are also being supplied by the South 
Boston Iron Works and Builder’s Iron Foundry. 
The manufacture of Hotchkiss revolving cannon 
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The only speaker on Mr. Jaques’ paper was 
M. Jules Garnier, of Paris, who discovered the 
nickel ores of New Caledonia in 1863 and founded 
the French Nickel Society in 1876. He agreed that 
nickel in small quantities in steel armour plates would 
prevent cracking, and stated that at the same time 
| it increases the penetrative ‘qualities of projectiles. 
| The speaker remarked that it had been stated that 
hardness could be increased when nickel was in- 
creased to 20 per cent. in steel. The effect, however, 
| was more apparent than real, the additional hardness 
, | observed being, in his opinion, really due to other 
®S | substances contained in the alloy; the affinity be- 
+--------- : | tween nickel and iron is so great that the alloy of 
|those metals is complete. Pure nickel bein 
achnneiteteenesiniensieitane naturally very soft, its molecules seem to bin 
a+ -------------=---- | together the molecules of iron, and in this way 
|eracks are prevented. As far as penetration was 
pleted to October 15, 1890, and the number in| concerned, that could only be prevented by hard- 
course of construction at the Washington Gun | ness, but nickel is not hardened by carbon, and he 
7 the Bethlehem Company having Factory. | seemed that, even when alloyed with steel, it su 
pHi Ag at ed complete sets . daa A large part of the paper is next occupied by the stitutes itself for the carbon, which is not, there- 
including two sets of 12-in. calibre. All of these | Specification of tests for ordnance adopted by Great | fore, combined, so that the nickel steel itself 
guns are being fabricated at the Washington Gun Britain and the United States respectively. These|is no more hard and is easily penetrated by 
| are too long to quote, but may be read with interest |the projectile. When the proportion of nickel 








and Driggs and Hotchkiss rapid-fire guns con- 
tinues. The guns for the Navy are being turned 














— ; ______________ in the original paper by those who have not the | increases in the steel the percentage of carbon 
| | : | official papers of the two Governments. | generally diminishes, and the alloy being no more 

Number of | number of ‘es oe The Driggs-Schroeder quick-firing gun is men- | divided by isolated molecules of carbon looks 

Calibre Sets Guns _| Forgingsfor which tioned. This weapon has hitherto been made solely | harder. The author had said that with the pro- 
* | of Forgings completed. — in America. The trials made are said to have shown | bable employment of high explosives penetration is 
ordered. been delivered. very satisfactory results, and nearly one hundred |a serious matter. The speaker agreed that this 

= — guns have been put in hand, including a 3-pounder was the case unless the nickel steel was hardened 
4in. * } 12 for the British Government. In the matter of gun | otherwise than with carbon. His friends, Les 
tng 128 | 77 25 carriages the Americans seem to have been content, | Aciéries de la Marine de St. Chamond, followed 
Sin. 35 | 15 2 hitherto, to follow English designs. ‘‘ Machine | this course and obtained the hardness of nickel 
10in. 25 | + | 3 guns and small arms” next occupy attention, and the | steel by other substancesthan carbon. M. Garnier 
12in. 8 | | regulation firing tests are appended. ‘* Powder,” exhibited some photographs of nickel steel armour 
13in. 12 | | “‘ projectiles,” ‘‘machine tools,” ‘‘torpedoes,”| plates prepared in this manner, which had 
‘torpedo boats,” and ‘‘ submarine boats,” all re-| been fired at and which showed the successful 








The above Table gives the number of sets of ceive attention ; and the paper concludes with some | manner in which the St. Chamond Company had 
forgings thus far ordered, the number of guns com- remarks on ironclad rams, | overcome the difficulty. Six shots were fired at 
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each of the plates with velocities of from 622 m. to 
675 m. per second. From the photographs it 
would appear that the ‘special metal,” which 
included an alloy of nickel, was not cracked at all. 
We propose at a later date to give illustrations of 
these plates. Subsequently, M. Garnier stated that 
from the year 1875 he had studied the effect of 
alloying nickel with iron, and for a long time 
he was troubled by sulphur, which, even in small 
quantities, renders nickel and its alloys very 
brittle. His researches showed him that a kind 
of basic slag in a basic furnace would enable him to 
get rid of even 3 per cent. of sulphur, and to obtain 
crude nickel containing only 0.03 per cent. of 
sulphur. The crude nickel thus obtained is a 
carburetted alloy of nickel and iron, quite suitable 
for the manufacture of any kind of nickel steel. 
M. Garnier presented some specimens of this crude 
nickel to the Institute. 

There was no further discussion on this paper 
and the meeting was soon after brought to a close 
by the usual votes of thanks. 








HYDRAULIC AND ELECTRIO 
TRANSMISSION OF POWER. 


By Rosert Gorpon Bratne, Finsbury Technical 
College, London. 


THe Waste or Eneray 1n Conpucrors. 


In solving many problems connected with the 
steady flow of water from one place to another, the 
v 


fundamental law “+h + 7 constant for every 
‘ w 


2 
pound of water, is of the greatest service to us. 
Here h is height above datum in feet, v the velocity 
in feet per second, f the pressure in pounds per 
square foot, and aw the weight of one cubic foot of 
the fluid. If some other force than gravity acts on 
the fluid, or if we suppose it to be compressible or 
to have friction, the law isno longer true. For in- 
stance, in the case of water lifted by pumps, the 
total store of energy of 1 lb. of the water is not 
constant. In hydraulic mains, however, when the 
water is no longer receiving additional energy, and 
the pumps and accumulators are merely keeping the 
pressure constant, then if at any time the flow is 
steady, our law may be taken as true. It may be 
of interest to show how this law may be applied in 
finding the energy, and hence horse-power trans- 
initted through a hydraulic pipe and the power 
wasted in such transmission. An attempt may also 
be made to determine the most economical dia- 
meter for such pipes, reference being made to solu- 
tions of the similar problem in connection with 
electric conductors. 

We may call the first term of this expression the 
kinetic energy of the 1 lb, of water, h its potential, 


and = its pressure energy. That there is a neces- 
w 


sity for such a term in the expression for the total 
energy is evident if we consider a small portion of 
water moving towards the orifice ina vessel. Ata 
point nearly on a level with the orifice the velocity 
of the water may be so small that its gain of kinetic 
energy does not nearly represent its loss of potential, 
hence some other kind of energy must have been 
given to the water, in fact it is now under pressure 
and has pressure energy. This term has been 
objected to and with considerable reason, Thus we 
may imagine water inclosed in a rigid water-tight 
box. Now if asmallscrew is forced to enter the 
box it may produce great pressure in the inclosed 
fluid. Has the water become possessed of energy 
in the sense in which we usually understand the 
word ? If we open a hole in the box the fluid simply 
flows out like ordinary water, being incompressible 
it does no work in expanding. 

It is only when pressure water is followed by 
other water at a like pressure and there is a steady 
flow that we assume the law to be irue, and in that 
case we can use the pressure water to drive 
hydraulic machines so that every pound or cubic 
foot of it possesses a mercantile value like any other 
useful form of energy. If p is the pressure of the 
fluid in pounds per square inch and w = 62.4, 


then= = 2.3 pa slightly more convenient form of 
w 
expression, from which we see that every pound of 
water at a pressure of p | ay pe per square inch, 
8 


possesses p 2.3 foot-pounds of ene in the form 
which we call pressure energy. In the case of 


water flowing in hydraulic mains it is its pressure 
energy that is of importance, its velocity being 





usually small and differences of level unimportant. 
It is easy to calculate the energy in any given 
weight or volume of such water. Thus, if we 
assume, as before, that the water is incompressible, 
or that every cubic foot of it still weighs 62.4 Ib., 
then the energy of 1 cubic foot at a pressure of 
700 lb. per square inch is 2.3 x 700 x 62.4= 100,464 
foot-pounds. 

To measure the energy used in a given time, i.e., 
the power supplied to a merchant to work hoists, 
&c., we require to know two things, the quantity of 
water and its pressure. In electric transmission 
similar measurements of quantity and pressure 
must be made ; indeed the two cases present on 
many points complete analogies. 

When we come to consider the energy wasted in 
transmitting pressure water to long distances, we 
must depend to a large extent on experiment, and 
it is difficult to get experimental results sufficient 
for the formulation of a correct rule. The experi- 
ments of D’Arcy seem to give the best data, but 
here we are met with the question, Does the fric- 
tional loss of energy of pressure water depend on 
its pressure? It is usual to assume that in fluid 
friction the friction is independent of the pressure, 
though this is not absolutely certain. Itmay seem 
odd referring to fluid friction after having a little 
while ago assumed water to be without friction, but 
the law for constant energy would not be materially 
wrong even if the internal friction were taken into 
account. 

However, in the case of a pipe it is mainly the 
friction with the inclosing metal which comes into 
the question, though water is not absolutely friction- 
less. D’Arcy’s experiments inform us that every 


pound of water loses \ times its kineticenergy 


€ 
in passing along a straight pipe L feet in length and 
d feet in diameter, where ) is a coefficient depending 
on the character of the surface, and, to some extent, 
on the diameter of the pipe. For a new clean 6-in. 
pipe \ is .0058, and for other diameters it may be 
found from the rule 


1 
= .005(1 1 
( . ‘gad 


d being in feetas before. We have nowa basis for 
calculating the energy or power lost in hydraulic 
transmission. 

Let E be the horse-power sent into a pipe at one 
end, the pressure at entrance being p pounds per 
square inch. Then 2.3 p is the pressure energy of 
1 Ib. and 144 p isthe pressure energy of 1 cubic 
foot, hence in Q cubic feet there are 144 p Q foot- 
pounds of energy. Let Q cubic feet per second be 
the flow, the energy entering per minute is 144 pQ 
x 60, and the power entering, 

x 144pQ x60 __ oppor 
E =- 33,000 -2605 p Q (a) 
But the loss of energy per pound in L feet of straight 
pipe is 
* 4L v2 
d x 2g 
and above we have 60 x 62.4Q Ib., hence the loss 
of energy per minute is 


4b y 60x 62.4Q ft. Ib., 
29d 
and the horse power lost is 
Xx 4 x 60 x 62.4 LQ 
64.4 x 33,000 d 
To get all in terms of E, p, and L, we have from 
equation (a) 


(8) 


= E +4 
.2605 p’ 
yt 
3 d2 
4 
Making these substitutions, we have the horse- 
power wasted in the pipe 
W =.00374 


Q 
also we know that 
v 


L F3 
pd (y) 

It must be borne in mind that the coefficient 
.00374 is only correct when dis 6 in., but the change 
for different diameters is not great, and may be 
found from the corresponding value of \., 

It is evident from the foregoing that the waste 
of power being inversely as the cube of the pres- 
sure, and as the energy put in per minute (which is 
proportional to the entering horse-power) being 
-2605 p x Q, we can transmit the same power with 
much less waste and a much smaller quantity of 





water by giving to it a greater pressure, Hence, 


as far as is consistent with the greater cost of 
thicker pipes and other circumstances, the pressure 
should be as high as possible. A similar result is 
also obtained in the consideration of electric trans- 
mission of energy through a solid copper wire or 
cable. But the diameter of the pipe is of far 
more importance than any other factor in the 
expression, for it is evident that on doubling the 
diameter the waste is only .}, of what it was before. 
Hence it seems to the writer that the question of 
the proper diameter to give to a pipe which is to 
convey a given horse-power at a given pressure, is 
one of great importance. This will be referred to 
later on. 

An example will make the use of the above rule 
c‘ear. If 100 horse-power are sent into a straight 
pipe one mile long and 6 in. in diameter, the enter- 
ing pressure being 7001b. per square inch, find the 
power wasted in transmission. 

Here 

W = :00874 x 5280 x 1008 
7005 x (.5)° 

If Dis the horse-power delivered at the other 
end, then E=D+W. Now the question may come 
before us in a somewhat different form, thus: 
suppose 100 horse-power are to be delivered in the 
last case, what is the power wasted ? This will give 
an equation involving the first, second, and third 
powers of W, which on being solved by trial gives 
W nearly 2. It might be thought that it would 
do always to calculate the waste as if the given 
horse-power were merely sent in, but this is not so, 
as will readily be seen if we take a case in which W 
is greater in proportion to E. Thus, in the previous 
two examples, let the diameter of the pipe be 4 in., 
pressure 700 lb. per square inch as before, 100 
horse-power sent in, find the power wasted, also 
100 horse-power delivered at the distant end find 
the waste. The first answer comes out 14.48 horse- 
power. 

The method of solving the second is worth putting 
on paper, as it may be of use in many other ques- 
tions of similar nature. Taking account of the 
change of D’Arcy’s coefticient, we have, 


We = +00887 x 5280 x (100+ W)* , 
700° x (4) 


=1.82 horse- power. 


or simplifying, 

69,078 W - (100+ W)3=0 
Let the left-hand side be called f (W), then we wish 
to find what value of W will make f (W)=0. 
Tabulate results thus : 


Wsff(W) 
34 — 57,444 
36 — 28,648 
38 — 3,108 
40 + 19,120 


If these results are laid down on paper, we see 
that the curve crosses the axis at a point giving the 
value W = 88.25, which is the solution of the question. 
When 100 horse-power are sent in, the loss is 14.45. 
When 100 horse-power are delivered, the loss is 
38.25. The following Table is compiled from the 
rule given above : 

Distances to which 500 Horse-Power may be Transmitted 
with a Given Loss. Pressure at Entrance 7001b. per 

Square Inch. 





Percentage of | 

Entering Power 8-Inch 6-Inch 4-Inch 3-Inch 

Lost in Transmis-| Pipe. Pipe. Pipe. Pipe. 
sion. | | 

| ft. ft. ft ft. 

10 5,004.9 1,146.4 147.03 31 

20 10,009.8 2,292.8 294.06 62 

40 | 20,019.6 4,585.6 588,12 124 

50 | 25,024.5 5,782 735.15 155 

80 40,039.2 9,171.2 1176.24 248 

100 | 50,049 11,464 1470.3 | 310 





Distances to which 500 Horse-Power may be Transmitted 
with a Given Loss. Pressure at Entrance 1400 lb. per 
Square Inch. 





Percentage of 


| 
| Pipe. 








Entering Power —8-Inch 6-Inch | 4-Inch | 3-Inch 
Lost in Transmis- _ Pipe. Pipe. Fipe. 
sion. | 
miles miles | miles ft. 
10 7.65 | 1.70 0.220 , 248.12 
20 15.30 | 3.4 0.44 496.24 
40 306 | 68 0.88 | 992.48 
50 383.25 | 85 1.10 | 1240.6 
80 61.2 |} 13.6 1.76 =| : 1984.9 
100 | 76.5 | 17.0 


2.20 | 2481.2 


) 


This Table gives an idea of the power wasted in 
friction in the pipes of an hydraulic system. There 
are, however, certain other sources of loss, such as 








bends in the pipe, roughness of its inner surface, 
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&c., which cannot very well be taken into account, 
making the result less favourable in regard to the 
efticiency of the system. In connection with the 
energy wasted at bends, the reader is referred to 
Weisbach’s ‘‘ Hydraulics,” or to the article by 
Professor Unwin on ‘‘ Hydromechanics ” in the 
Encyclopzedia Britannica, Part 47. 

(Zo be continued.) 





OTIS PASSENGER ELEVATORS. 

A FAVOURITE place of residence for persons doing 
business in New York is the part of New Jersey known 
as the Palisades. This is a plateau terminating in a 
steep cliff, 175 ft. to 200 ft. high, and separated from 
the Hudson River by a flat plain of varying width. 
Passengers alighting from the ferries have to be raised 
to the level of the plateau before they can reach their 
homes by the various street and elevated railroads that 
serve the district. From the Hoboken Ferry, which is 
about a mile from the cliff, the ascent is made by 
means of cable incline of about 5 per cent. grade. 
This has an endless cable, to which the cars grip in the 
ordinary manner, At another part of the clitis there 
is a steep incline worked by cable and winding engines, 
upon which street cars and horses are raised and 
lowered from the flat to the upper plateau. 

At the West Shore, or Forty-second-street ferry, the 
cliffs are too near the river front (900 ft.) and too 
steep to allow of them being ascended by means of an 
incline. The railway, which is part of the system of 
the North Hudson County Railway Company, at the 
upper level approaches the face of the cliff through a 
rocky cut about 25 ft. wide, and comes out at an eleva- 
tion of 150 ft. above high tide. It is carried forward 
across the river plain by means of an elevated viaduct, 
consisting of six towers and six steel spans. At the 
end next the river there are three elevators which lift 
the passengers alighting from the ferry to the station 
above, where they enter the trains. The viaduct has 
been constructed to carry a double track, with a 45-ton 
Mogul locomotive, followed by a train load of 2000 Ib. 
per foot on each road. There are footways outside the 
railway for those who prefer to walk to the cliff. 

The elevators, which are probably the largest in 
the world, will lift 130 persons 145 ft. at each 
trip, and are being built by Messrs. Otis Brothers 
and Co., of New York (American Elevator Company, 
London). The whole elevator plant and machinery, 
also the steel viaduct and towers, have been designed 
by Mr. Thomas E. Brown, Jun., chief engineer to 
Messrs. Otis Brothers, As shown by our two-page 
plate, and also by the engravings on pages 610 and 611, 
the elevators are worked on the combined gravity and 
pressure system, that is by water from a closed over- 
head tank in which there is a pressure of air. The 
water is raised by compound Worthington pumping 
engines, having each steam cylinders 16 in, and 29 in, in 
diameter, and a water cylinder 12 in. in diameter by 
18 in. stroke. There is also an air pump on the engine 
to charge the tank with. This tank has a capacity of 
10,000 gallons, while a waste tank of similar capacity 
is situated at the foot of the hoist, in addition to a 
supplementary tank of 1200 gallons capacity, 

The elevators are on the well-known plan followed 
by the Otis Company in America and the American Ele- 
vator Company in this country, that is, the cage is 
raised by wire ropes, which pass round a single pur- 
chase block, and are made fast at the other end, toa 
fixed point (Fig. 5). This block is attached by rods 
toa piston moving in an hydraulic cylinder. To raise 
the cage, pressure water is admitted to the upper side 
of the piston, while the lower side is connected to the 
waste pipe. To lower the cage the pressure water is 
cut off, and the upper and lower sides of the piston are 
put in communication with one another, and the water 
allowed to flow from above to below. A portion of the 
deadweight of the cage is counterbalanced by a weight 
and also by the piston and sheaves. The cages, or 
cars as they are called, are 21 ft. 6 in. long by 12 ft. 
6 in. wide, and 10 ft. high, and each is expected to 
carry 130 passengers per trip. The entry and exit is 
so arranged that they can take | simultaneously 
through double doors, 6 ft. wide. Each car is sus- 
pended in a steel frame, formed of channels, angles, 
and plates (Figs. 7 to 10), and provided with 
— that can be opened, and with ample venti- 
ators. 

Each cylinder is 38 in. in diameter, and 2 in. thick; 
it is formed in lengths united by flanges 50 in. in dia- 
meter and 3 in. thick; the sections are bolted to- 
gether at each joint by 24 bolts 1?in. in diameter, the 
joint being made with asbestos cardboard. The lower 
end of each cylinder is closed with a heavy baseplate 
(Fig. 6), secured to the foundations by two 4-in. bolts. 
The test pressure for the cylinders is 500 lb. on the 
square inch, The pistons are attached to the travel- 
ling sheaves by two 4}-in. piston-rods of open-hearth 
steel, The upper ends of these rods are connected to 
eyes, and fastened to equalising forgings by 4-in. pins. 
These in turn are connected to the steel p Sot carry- 
ing the multiplying pulleys by a 54-in. pin. The 
multiplying gears consist of heavy steel frames, built 





up of plates and angles, each carrying three sheaves of 
60 in., 56 in., and 52 in. in diameter. The main 
sheaves are of cast iron and 60 in. in diameter. The 
counterbalance sheaves are of a lighter pattern than 
the main sheaves and are 54 in. in diameter. 

The working pressure is 180 lb., and with this pres- 
sure anda load of 20,000 lb., the speed of lift is at the 
rate of 200 ft. a minute, To enable the stopping to be 
performed without any jerk an apron is attached to 
the piston (Fig. 6) to gradually close the port as the 
piston reaches the end of its stroke. This apron, 
which is perforated, passes over the port and gradually 
reduces the area of opening; so that the car is brought 
to rest automatically and gently, .The main control valve 
is too large to be worked direct from the hand rope, 
and consequently a subsidiary valve and cylinder is 
introduced for the purpose (Fig. 6). The rope turns a 
wheel fixed to a shaft on the end of which is a crank 
coupled by a rod to a beam which is connected at one 
end to the spindle of the main valve, and at the other 
end to the spindle of the subsidiary valve. When the 
wheel is turned it operates the subsidiary valve, which 
admits and exhausts pressure water from the under- 
side of asubsidiary piston connected to the main valve, 
and in this way it operates the main valve. The 
arrangement is on the well-known principle of the 
Servo motor, which renders the motion of the main 
valve identical with that of the subsidiary valve. 

The Otis elevator has earned a high charactor for 
safety, and perfect confidence is felt in its security. 
In the example before us the car is suspended by eight 
ropes of crucible steel, { in. in diameter, with six 
strands of 19 wires to the strand ; two of these ropes 
are connected to the counterweight, and six to the 
hoisting gear. The Otis triple grip safety gear (Figs. 
13 to 15) is employed, and is connected to the ropes in 
such a way that if one or more of them become 
stretched or broken, the grip takes hold of three sides 
of the wooden guide. There are also two governor 
safeties (Figs. 17 and 18) mounted on the upper part 
of the tower (Figs. 1 and 2). Each is driven by an 
endless rope passing down the well, round an idler 
pulley at the bottom, and up again. This rope is 
made fast to the car at one point, and when the car 
is running it drives the governor. Should this motion 
exceed the determined speed the balls of the governor 
fly out and cause a grip to seize the rope and hold it. 
On the car the attachment of the rope is a part of the 
safety gear, and the effect of checking its motion is to 
set this gear in action and stop the cage. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 14, 1891. 

THE American iron trade has been dragging along 
ever since the first of the year, subject to a few in- 
fluences that can be readily understood, A stimulus 
was imparted to the trade; last year a great deal of 
capacity was suddenly added. For the past few 
months demand for material has been steadily declin- 
ing, and for a ae while past the decrease in sales has 
amounted to almost 200,000 tons of pigiron per month, 
The effect of this has been to depress prices, and the 
general opinion now is that the limit of depression has 
been reached. Contrary to experience, however, no 
reaction has set in. It has been the history of the 
iron trade for many years past that when the lowest 
point had been reached prices began to advance, and 
this advance was generally attended by an improving 
demand. Just now buyers do not ee any 
advance, and say that with such extraordinary surplus 
capacity to be called upon, an advance is impossible. 
They are quite right. A trifling improvement ma 
take place, and, in fact, has shown itself in two or 
three markets, wegen in the far west. The 
Chicago iron market has felt a little improvement in 
iron and steel plate, and merchant bar, and car 
builders, locomotive builders, machinery establishments 
engaged upon tools and boilerwork, and some other 
large consumers, have quietly come into the western 
markets and made purchases. The effect of this has 
been to impart a little stronger tone to the market for 
the time being. Our advices from several southern 
centres all go to show that there has been no falling 
offin demand. Wrought-iron pipe has been advanced 
24 per cent.; sheet ironmakers are still cutting prices 
for large orders. Sales of 70 per cent. ferro-manganese 
have been made in Western Pennsylvania at 62 dols. 
domestic. Steel rails are still quoted at 30 dols, in 
large lots. The Louisville market shows that there is 
a good deal of active buying going on, particularly for 
charcoal iron. A large volume of business is being 
done throughout the Ohio Valley in nearly all kinds of 
iron and steel products. Agricultural conditions are 
favourable and an improving trade in hardware, nails, 
and in material intended for agricultural communities 
is in sight. 





SCHUCKERT DYNAMOS AT THE FRANK- 
FORT EXHIBITION. 

Messrs, ScHucKERT AND Co., of Niirnberg, make a 

considerable display at the Frankfort Electrical Ex- 

hibition, and under several classes, the principal group 


Y | station. 





being in the Machinery Hall. This comprises a 
dynamo for a central station driven by a 270 horse- 
power engine; a second dynamo and a 100 horse- 
Pe Woolf engine, the latter built by the Niirnberg 

f{aschinenbau-Actien-Gesellschaft ; a 100 horse-power 
compound engine driving a dynamo for charging accu- 
mulators; a 30 horse-power engine and dynamo 
especially adapted for search lights; three smaller 
dynamos driven by gas engines. In addition to these 
are a collection of secondary batteries, electric motors, 
current transformers, and primary batteries. The 
same firm shows in the section devoted to electric 
lighting material, specimens of cables ; in the marine 
section, special appliances for lighting ships ; and out 
of doors it appears that they will make a large and 
varied exhibit, including an electric tramway, and the 
lighting of a number of buildings—the boiler-houses, 
engine-rooms, the grotto, waterfall, and one of the 
restaurants ; the electro-chemical building, the theatre, 
the marine section, &c. In our present reference to 
the exhibits made by this well-known firm, we must 
confine ourselves to a brief notice and illustrations of 
some of the types of dynamos they exhibit, and which 
are all of that type bearing the name of the firm. The 
machine is but little, if at all, known in this country 
as the Schuckert dynamo, because some years ago the 
patents protecting it here were acquired by the Anglo- 
American Brush Company, who after making some 
modifications, and adopting standard patterns, intro- 
duced it as the Victoria dynamo, under which name it 
is extensively and very favourably known. 

The Schuckert dynamo was first brought under 
public notice in 1879, and in 1882 it had acquired con- 
siderable reputation, both for electric lighting and 
for the deposition of metals. At that time it con- 
sisted of a flattened armature ring built up of thin 
discs separated from each other by insulating 
material, and wound in sections varying in number 
according to the tension of current for which 
the machine was intended ; these sections were con- 
nected by strips converging to the base of the 
commutator, mounted on the armature shaft, either 
within or outside the frame. The armature was ex- 
cited by two horizontal electro-magnets, from the 
centre of which projected two parallel cheeks, wide 
enough apart to receive the armature ; these magnets 
were placed—as regards the armature—diametrically 
opposite each other. In 1883 Mr. Schuckert con- 
tributed largely to the Vienna Electrical Exhibition ; 
by that time he had made several modifications in 
detail, the design of the machine remaining practicall 
the same. The chief improvement was connected with 
the form of commutator. Each section of the armature 
was connected by a wire, laid outside the armature 
shaft, and parallel to its axis, with its corresponding 
commutator plate ; the whole series of wires, there- 
fore, inclosed the shaft in a sort of flexible cylinder, 
that allowed a certain range of movement to the 
commutator, This latter was built up on a sleeve 
that slipped over the shaft, the commutator plate 
being placed radially around the sleeve, each plate 
being insulated from the adjacent one; the whole 
series was held in place by rings shrunk over pro- 
jections on each plate, and the commutator was com- 
pleted by two collars screwed on to the ends of the 
sleeve. 

As will be seen from the illustrationson the next page, 
the present form of the Schuckert dynamo is very 
different from that of the earlier patterns to which we 
have just referred. Thedynamorepresented by Fig. 1 
is the largest that has yet been made by the firm; 
it is intended for use at the Hanover electric lighting 
It has ten poles on each side of the armature, 
which is wound with no less than 840 separate sections; 
this explains the extraordinary diameter of the com- 
mutator and the special mechanism required for taking 
off or throwing on the brushes. It is claimed that the 
efficiency of this dynamo is 92 per cent., and the excel- 
lence of workmanship and design ought to go far to 
securing for it a very high duty. It will be noticed 
that in this as in all the modern types of Schuckert 
dynamos, fewness and simplicity of parts are charac- 
teristics of the machine. The pole pieces are cast in 
one with their frame, which is made in halves, bolted 
together as shown, the lower half being bolted to the 
bedplate. By this arrangement the upper half can be 
easily removed, leaving the armature free for exami- 
nation or repair. Fig. 2 illustrates a smaller class of 
dynamo adopted either for power transmission or 
electric lighting, and in which the same features of 
design are introduced as in Fig. 1. Fig. 3 is of a 
different type, and is specially intended for ship light- 
ing. In this dynamo the field magnets are two in 
number, vertical, and with poles embracing the 
armature, which is different in construction from that 
shown in Figs. l and 2. The dynamo is mounted on 
the same bedplate as the engine, by which it is driven 
direct. We shall in a future number give some de- 
tailed particulars and illustrations of the exhibit of 
Messrs. Schuckert and Co, 








Russtan Poputation.—The population of Russia was 
recently officially computed at 112,342,758. 
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DYNAMOS AT THE FRANKFORT ELECTRICAL EXHIBITION. 
CONSTRUCTED BY MESSRS. SCHUCKERT AND CO., NURNBERG, BAVARIA. 
(For Description, see Page 613.) 
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AIR AND CIRCULATING PUMPS FOR THE U.S. BATTLE-SHIP “MAINE.” 


CONSTRUCTED BY THE GEORGE F. BLAKE MANUFACTURING COMPANY, NEW YORK. 





Tut United States battle-ship Maine is equipped 
with two of Blake’s independent air and circulating 
| pumping engines, each of which is capable of doing 
|duty for the two sets of triple-expansion engines of 
| 4500 horse-power. The exact details of the pumps 
are shown in Figs. 2 to 5, while Fig. 1 represents in 
| perspective a similar, although not quite identical, 
| engine. The two vertical single-acting air pumps 
| (Fig. 2) are each 30 in. in diameter, and are driven by 
|a beam, which is connected by a lever or link to the 
crosshead of the engine. The circulating pump is 
3lin. in diameter by 2 ft. stroke, and is connected 
directly to the piston-rod of the two steam cylinders. 
These are 12in. and 24 in. in diameter respectively, and 
have their valves worked by the well-known Blake 

ear. 

y The pumps have all large valves to enable them to 
work at a high speed, and their cylinders and pistons 
are of gun-metal. The water cylinder has a by-pass 
valve to enable the supply to be graduated to the de- 
| mands of the engine. The makers, the Geo. F. Blake 
Manufacturing Company, of 95 and 97, Liberty-street, 
New York, and of East Cambridge, Mass., also sup- 
[vor pumps to the U.S. ships Chicago, Dolphin, 


oston, and Atlantic, 
| Tue Yost TyPewritTeR.—In our recent article on this 
ingenious piece of mechanism, the address of the London 
| agents, which is 74, Chancery-lane, E.C., was by accident 
| given erroneously. 
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Tue Execrric Licnt art Metsourne.—The annual 
report of the directors of the New Australian Electric 
Company shows that during the past year there has beena 
considerable extension of electric lighting in Melbourne 
and its suburbs, The directors stated that during the past 
twelve months the company had supplied 1000 extra 
lights, 1400 lamps had been installed and were awaiting 
current, and 900 lamps had been supplied for isolated 

lants. To enable the company to cope with increased 

usiness, a new station at Richmond had been established. 
| The directors were about to add four more engines, 
dynamos, and boilers, which would render the station 
_ capable of supplying 28,000 lamps. 
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BABCOCK AND WILCOX WATER-TUBE 
MARINE BOILER. 

On page 618 we illustrate a new marine boiler on 
the water-tube principle, which the Babcock and 
Wilcox Company are introducing, and which they are 
exhibiting at Chelsea in the grounds of the Royal 
Naval Exhibition. It is designed on the same principle 
as their now well-known land boiler, the chief altera- 
tions consisting in the adoption of smaller tubes and 
of vertical tubes at the sides in place of the brickwork 
in which their land type of boiler is inclosed. In 
place of each of the 4-in. inclined tubes which form 
the bulk of the heating surface there are four 1} in. 
tubes. As will be seen the boiler consists of a series 
of these inclined tubes passing over the fire. These 
are expanded at each end into headers of wrought 
steel. The rear headers are connected to the steam 
and water drum by short vertical tubes. The front 
headers are connected by nipples with a horizontal 
water-box which, in turn, is connected to the steam and 
water drum by a number of horizontal tubes, Above 
the latter is a feed-water heater, which consists of 
a series of tubes expanded into headers at each 
end in the same manner as the boiler proper. Above 
the main drum and rivetted to it is a steam drum, 
which carries the usual fittings. There is also a series 
of vertical water tubes at the sides which present 
additional heating surface and also serve as supports 
affording rigidity to the whole structure. At the 
‘ lowest part of the circulating system, which is at the 
bottom of the rear headers, there is a mud drum to 
arrest any deposit. 

The feed is introduced at the bottom of the feed- 
water heater, and after passing through the tubes of 
the latter it leaves it at the top, and passing through 
a combined stop and check valve enters the boiler 
proper at the centre of the steam and water or main 
drum. From thence the water descends through the 
short straight tubes to the rear headers, and then 
ascends through the inclined tubes into the front 
headers. Through the latter it rises into the horizontal 
water-box, and again finds its way into the main drum 
through the horizontal tubes as shown. The furnace, 
as will be seen, is immediately under the inclined 
tubes. The gases ascend around and amongst these 
tubes, and then pass through the feed-water heater 
to the chimney. In this way the advantage is obtained 
of the gases passing at right angles to the axes of the 
tubes, so that they are in the most favourable position 
to impart their heat to the water. The further advan- 
tage is secured of the hottest gases being brought in con- 
tact with the water in the boiler proper, which is at the 
highest temperature, whilst the partially spent gases 
have their remaining heat abstracted by the colder 
feed in the heater. The circulation of water in the 
vertical water tubes at the side is practically inde- 
pendent of that in the inclined tubes ; although at the 
same time all are connected to the main drum. It 
should be stated that at the front end of the boiler, in 
place of side vertical tubes, there are two vertical boxes 
of rectangular section, These are connected by a cross- 
box, also of rectangular section, which is above the fire- 
doors. They are utilised to carry the doors, &c., as 
will be seen by the engraving showing the front view. 
The sides of the boiler are suitably inclosed by a 
non-conducting material covered by a thin sheet-iron 
casing. It may be mentioned that there are no 
screwed joints throughout, the tubes being all ex- 
panded, and where connection has to be made between 
square sections it is done by means of nipples. There 
are no joints exposed to the action of the fire; nor 
are there any flat surfaces requiring stays. All 
the tubes are of lap-welded wrought iron, and the 
drums are of mild steel plate, the holes being drilled 
in place and the rivets closed by hydraulic pressure. 
It will be easily understood that for the economical 
construction of such a boiier as this a special plant is 
required, and the Babcock and Wilcox Company have 
recently laid down several specially designed machine 
tools, all worked by hydraulic pressure. Some of 
these are of a very ingenious and novel description ; 
for instance, the machinery for shaping, welding, and 
staggering the rectangular section headers is of a 
most interesting kind. 

The Babcock and Wilcox boiler naturally has the 
usual advantages common to all water-tube boilers. 
The main point, that of water circulation, appears to 
be well provided for. The water, in the course of 
circulation, is divided up so that it will absorb the 
heat readily, the whole in turn ing over the hottest 
part of the heating surface. This arrangement insures 
two good features, namely, that it enables steam to be 
raised very rapidly in an emergency, and it also gives 
an almost equal temperature throughout the boiler ; 
thus avoiding the great strains due to unequal expan- 
sion to which the ordinary type of marine boiler is so 


sub;e:t. The advantages of only thin metal separatiog 
the water from the gases will be apparent, especially 
in connection with the fact that there are no tubeplates 
to give trouble as in an ordinary boiler. 

his boiler has already been fitted into several 
It is said 


vessels, and has given general satisfaction. 


to occupy much less space, and to weigh less, power 
for power, than the ordinary marine boiler. Hand 
holes are provided at the ends of the tubes for inspec- 
tion and cleaning, and blow-off cocks are fitted at the 
mud drum and bottom boxes. On each side of the 
boiler and on the heater there isa blow-pipe apparatus, 
by means of which jets of steam may be directed across 
the tube surfaces to free them of any soot which may 
be deposited thereon. ; 

We annex the particulars of a test made with this 
boiler before leaving the works at Kilbowie, near 
Glasgow. It should be stated, however, that this 
trial was ouly of a preliminary nature, and, although 
the records given are put forward as strictly accurate, 
they do not in the opivion of the manufacturers repre- 
sent the best performance of the boiler. There was a 
difficulty in getting the gauge glasses to stand, other- 
wise an average pressure of 200 lb. would have been 
carried. A more complete test is to be made, of which 
we hope to publish full details. 


Test made at Kilbowie, Glasgow, on Babcock and Wilcox 
Water Tube Marine Boiler. 


Heating surface __... ae 1669 sq. ft. 
Grate surface (6 ft. 2in. long 

by 6 ft. 8 in. wide) oe 41.66 ,, 
Ratio of heating to grate 

surface oe ee 40.6 


Kind of fuel used Nixon’s Navigation 


—- of awed Pa =e hours 
verage observed gauge 

pressure : Aes she 150 lb. 
Average temperature of 

water fed to the boiler 

through heater - ... Ss 180 deg. 
Average temperature of 

water supplied to the 

heater - i. 43 ,, 
Pounds of coal fired... 4500 Ib. 

i. refuse - 236 ,, 

Moisture, .87per cent. —... 39 ,, 
Pounds of combustible 4175 ,, 
Per cent. of ashes _ 6.36 per cent. 
Coal consumed per square 

foot of grate per hour 21.6 Ib 
Total water evaporated... 37,492 ,, 
Water evaporated per hour 7498.4 ,, 

ss * square 

foot heating surface per 

our... me iy a 4.492 ,, 

Water evaporated per pound 

of coal ; actual conditions, 

fzed water 43 deg. Fahr., 

steam pressure 150 Ib. ... 8.331 ,, 
Water evaporated per pound 

of coal, assuming feed 

water at 212 deg., and 

under atmospheric pres- 

sure ... ss Be oe 10.194 ,, 
Water evaporated per pound 

of coments ; actual 

conditions, f water 

43 deg. Fahr., steam pres- 

sure 150 lb. ” = 808 .,, 
Water evaporated per pound 


of combustible ; ——— 
feed water at 212 deg. an 
under atmospheric pres- 


sure ... se ca 10:99: ,, 
Quality of steam ... Dry by touch and sight. 

Assuming 15 lb. water 
per H.P. hour=500 


"45 deg. 
560 deg. to 670 deg. 


Horse-power developed 


Temperature of boiler-room 
‘“ flue gases... 
Force of draught in inches 
of water = So -25 in. 
The London offices of the company are at 114, New- 
gate-street, E.C. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Glasgow Pig-Iron Market.—There was a considerable 
amount of excitement in the iron market last Thursday 
over a further, and the most serious advance in the price 
of warrant iron hitherto recorded. As the advance was 
purely speculative, and an attempt on the part of holders 
of warrants to retaliate on the ‘‘ bears,” who in March 
pressed warrant iron down considerably below producing 
point, fears were expressed that the holders — carry 
things too far, and err as much on the other side. As a 
first result of the condition of things referred to, one of 
the brokers was compelled to intimate his inability to 
meet differences through some of his clients having failed 
to meet theirs. The amount of iron not covered by war- 
rants was then about 5000 tons, and asiron on the 14th of 
last month was selling at 43s. per ton, the difference last 
Thursday was 7s. to 9s. per ton higher. On an average of 
8s., the difference of buying 5000 tons on Thursday as 
contrasted with the selling of the same quantity a month 
previously, amounted to a loss to the seller of 2000/. 
Opening at 50s.—an advance of 2d.—prices of Scotch iron 
went up to 52s. ; but in the afternoon, when the failure 
became known, and the Bank rate was announced to be 
5 per cent., prices came back to 50s., still an advance of 
4d. on the day, and of 8s. 104d. over the lowest price 
early in April. At the best point Scotch iron was 1s. 6d. 








per ton dearer than hematite iron, and 12s. dearer than 


Cleveland, while last month Scotch warrant iron averaged 
about 4s. 6d. per ton below the price of hematite iron, and 
only 4s. 6d. above that of Cleveland iron. The closing 
settlement prices were—Scotch iron 51s. per ton; Cleveland, 
40s. ; hematite iron, 50s. 6d. perton. A less excited feeling 
was shown in the iron market on Friday forenoon, and 
prices eased down slightly, but in the afternoon, near the 
close, there were heavy offers to buy in, and prices of 
Scotch iron were run up 1s. 7d. per ton from the lowest 
transaction in the forenoon, and closed at the best, 
52s, 1d. per ton buyers, being the best price touched since 
last October. The settlement prices at the close were— 
Scotch iron, 52s. 14d. per ton; Cleveland, 40s. 9d. ; 
hematite iron, 51s. per ton. Monday was observed 
as a holiday by the iron “tring.” Scarcely any business 
was done in Scotch warrant iron on Tuesday forenoon, 
but the tone of the market was very strong. The 
‘“bears” (much reduced in number) made repeated 
efforts to reduce or cover their accounts privately, but 
their negotiations were almost entirely without success, 
though it was difficult to see how a compromise could 
long be averted. Scotch iron opened at 52s. 6d., and 
advanced to 54s. 3d. perton. One month fixed at 51s. 6d. 
was offered, but buyers would only offer 50s. 6d. Cleve- 
land opened at 41s, 6d. per ton, and advanced to 42s. 9d.; 
and hematite iron was 2s. up at 53s. 9d. per ton. There 
was rather more business done in the afternoon, and the 
tone of the market was somewhat easier. Some big lines 
were — to have been arranged privately ; at any 
rate, efforts were made to square up, and it is thought 
that they were successful. Scotchiron opened at 54s. 44d., 
rose to 54s. 7d., and declined to 53s. 11$d. per ton, 
again touching 54s. Cleveland and hematite iron 
fell 1s. 3d. and 10$d. per ton, respectively. There 
did not appear to be quite such a scarcity of prompt 
iron this forenoon, thus confirming the impression that 
the ‘‘ bears” bought in yesterday. In the absence of sup- 
port Scotch iron fell from 54s. 3d. to 53s. 6d. per ton cash. 
A fairly large business was done, and the close was rather 
weak looking, but in the present sensitive condition of the 
market it would be idle to predict the future course of 
prices. The ‘‘bear” account, however, declined 3d. per 
ton, but the price of hematite iron improved 3d. per ton. 
It looked at one period of the afternoon as if Scotch war- 
rants were on the verge of breaking away, as iron as low 
as 52s. one month open was offered without finding a 
buyer. Later on, however, 52s. 6d. per ton cash was paid, 
and from this point the price was rapidly bid up by 
the smaller ‘‘shorts” to 54s. 14d. cash. The market 
closed 14d. per ton under the best price. The prices 
of several brands of No. 1 makers’ iron are as follow: 
Gartsherrie and Glengarnock, 60s. per ton; Sum- 
merlee, 60s. 6d. ; Calder, 61s. ; Langloan, 62s. 6d.; Colt- 
ness, 63s. ; Shotts er at Leith), 62s. 6d.; Carron 
(shi at Grangemouth), also 62s. 6d. per ton. Last 
week’s shipments of pig iron from all ‘Scotch ports 
amounted to 6619 tons, as compared with 9426 tons in the 
corresponding week of last year. They included 200 tons 
for the United States, 440 tons for Canada, 225 tons for 
Australia, 130 tons for France, 430 tons for Italy, 1392 
tons for Germany, 604 tons for Holland, 250 tons for Bel- 
ium, 520 tons for China and Japan, smaller quantities 
or other countries, and 2261 tons coastwise. There are 63 
blast furnaces in actual operation, against 86 in blast at 
this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 509,197 
tons yesterday afternoon, as compared with 509,312 tons 
yesterday week, thus showing for the week a decrease 
amounting to 115 tons. 


Glasgow Subway Contracts.—The construction of one of 
the most important portions of the Glasgow Subway has 
just been secured by the well-known local firm of con- 
tractors—Messrs. Charles Brand and Son. This is the 
Govan te Partick section, which extends to nearly a mile 
and runs under the Clyde a short distance west of the 
Govan and Pointhouse Ferry. The contract price is 
slightly under 100,000/., and Messrs. Brand and Son are 
bound to have the work completed in two and a half 
years. The corresponding portion of the subway, where 
it runs under the river a little to the east of Glasgow 
Bridge, has not yet been let, but as it must be completed 
within the same period it will likely be fixed very shortly. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Parkgate Iron and Steel Company.—The twenty-seventh 
annual report of this company has been issued. The 
directors regret that during the past year there was a 
greatly decreased demand for both iron and steel, so that 
the whole of the works have not been fully employed. 
They state that during the year a very considerable re- 
duction took place in the prices obtainable for pig iron and 
all kinds of finished iron and steel. No corresponding re- 
duction was obtainable from the high rates cha for 
fuel, and only a small one in the rates charged for 
labour. The rolling stock of the company consists of 
seven locomotives and 553 railway wagons. After pro- 
viding 3750/. for interest on debentures and other charges, 
the net profit, including 937/. brought forward from last 
year, has amounted to 13,035/., out of which a dividend at 
the rate of 3/. per share is declared, 3000/. is written off 
for depreciation, and a balance of 1035/. is carried for- 
ward. The subscribed capital of the company is 300,000/. 
of which 225,000/. is paid up; the mortgage debt an 
interest 75,9371. 


Armour-Plate Orders.—Further orders for thin armour 
on account of the Admiralty am have been given 
to the three local makers of this kind of work. Messrs. 





Chas. Cammell and Co. have the 3-in. and 4-in. steel 
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plates for the Hood and Revenge, Messrs. John Brown 
and Co. the 5-in. plates for the hatchway armour of five 
cruisers, and Messrs. Vickers, Sons, and Co. are entrusted 
with similar work for three other vessels. The whole of 
this armour is in steel, which has been adopted by the 
Admiralty for work of this thickness, but for the sides 
of reg battle-ships compound plates continue to be 
utilised. 


Tron and Steel Trades.—The pig-iron market is s'ill 
slack, but for hematite there is a brisk call, and the rise 
of 2s. per ton recorded last week is upheld. In best 
manufactured irons there is no alteration from the depres- 
sion which has lately ruled, but orders are coming in 
more freely for secondary qualities. Bessemer and 
Siemens steel houses are very busy, and guaranteed 
billets are now realising from 6/. to 103. per 
ton. Additional orders are coming in for railway 
material, mostly on home account, and makers are over- 
burdened with work, ruling quotations being : Locomotive 
and fender tyres, 12/. to 13/. per ton; carriage and wagon 
tyres and axles, 10/. to 10/. 10s.; springs, 10/. In the 
crucible steel trade prices keep up fairly well and the 
home market has materially improved. Ata meeting of 
rolling mill proprietors it has been agreed that in conse- 
quence: of the firmness in the price of fuel it was impossible 
t» increase the discount. The trade in bicycle and paragon 
rods is increasing in the face of determined competition 
with French and Belgian makers. Engineering houses 
are well employed in Sheffield, but it is reported that at 
Leeds business in this department is falling off. 


The Coal Trade.—The quantity of house coal sent to 
London is increasing rather than diminishing. Best Silk- 
stone, at the pits, still realises from 11s. to Ils. 6d. per 
ton, and the best Barnsley thick seam from 10s. to 10s, 3d. 
per ton. The tonnage sent to the Humber ports is also 
very large and shows an increase over the corresponding 
period of last year. Prices of steam coal range from 
9s. 3d. to 10s. per ton. The figures at which the expiring 
railway contracts will be renewed is causing a great deal 
of interest. Coke is giving way in value and the tonnage 
forwarded to the iron smelting districts is decreasing. 


Yorkshire Miners’ Association.—At a meeting of the 
executive of the Yorkshire Miners’ Association, amongst 
other important business transacted it was resolved to 
support the coke burners at Messrs. Newton, Chambers, 
and Co. in resisting a 10 per cent. reduction. It was also 
agr to recommend the men at the Oughtibridge, 
Nostell, and Ossett Roundwood Collieries to refer their 
cases to arbitration, and further that the men at Dixon’s 
Pit, Wortley, near Leeds, and at the Newmarket Pit, 
Bowling, be allowed to bring out their tools and strike. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIvDLEsBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was only 
a small attendance on ’Change, and as is usual at 
holiday times business was practically at a standstill. 
The market here was very quiet, but information from 
other iron-producing centres rather upset matters. Tele- 
grams from Glasgow reported a considerable advance in 
quotations in the Scotch centre and sellers here at once 
asked pretty high rates, but buyers were not to be found, 
ointing out that the advance was simply brought about 
y speculation in warrants, and several of them opining 
that there was not the least improvement in trade. 
There was nothing at all doing for forward de- 
livery and nobody would purchase more iron than 
was absolutely necessary for immediate requirements. 
For prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron 42s. was the general quotation of sellers at the open- 
ing of the market, and one or two asked as much as 
42s, 6d., but few buyers were disposed to give more than 
40s., and a small business was recorded at 40s. 6d. As 
the day wore on the figure bps and at the close of 
the market there were lots of sellers of No. 3 at 41s., but 
next to no business was done. At the opening Middles- 
brough warrants were 42s. 9d. cash buyers, but at the 
close 41s. 3d. cash buyers was the nominal figure. There 
was no business doing in warrants. The lower qualities 
of iron were pretty steady, No. 4 foundry being 38s. 3d. 
to 38s. 6d., and grey forge 37s. 9d. to 38s. In the hema- 
tite pig-iron trade there was not much doing. Mixed 
numbers of makers’ east coast iron could be bought 
at 5ls., but some firms demanded a rather higher 
figure. To-day the market was flat, and there was 
little disposition to either buy or sell. A few lots of 
No. 3 were sold at 41s., but the purchases were made by 
people who sold warrants yesterday at 42s. 6d. and 
42s. 9d., and who wanted the iron to convert into war- 
rants. Sellers as arule asked 41s. for early delivery of 
No. 3 g.m.b., but very few buyers would give more than 
40s. The opening price of Middlesbrough warrants was 
41s. 3d., but at the close of the market 41s. cash buyers 
was the quotation. 


_ Manufactured Iron and Steel.—These two important 
industries remain exceedingly dull. Quotations keep very 
low indeed, and competition for new contracts is most 
keen. Several of the establishments in the north are 
closed this week. Common iron bars are quoted 5J. 12s. 6d. ; 
iron ship-plates, 5/. 10s. ; and steel ship-plates, 6/., all 
less the customary 24 per cent. discount for cash. Heavy 
steel rails are still 4/. Los. net f.0.t. at works. 


The Fuel Trade.—The coal trade is firm, particularly 
for best Northumbrian steam qualities, which are quoted 
9d. on Newcastle Exchange. Gas coal is in g 
demand, but the price varies considerably according to the 
time of delivery. Coking coal is quiet. Good qualities 

of blast furnace coke are 13s. 6d. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—There has not been very much doing in steam 
coal, but prices have been well maintained. The best 
qualities have made 15s. 3d. to 15s. 6d. per ton, and 
secondary sorts 13s. 9d. to 14s. 6d. per ton. Little 
change has occurred in the house coal trade, No. 3 
Rhondda large has been quoted at 14s. per ton. The 
coke trade is considered to have slightly improved; 
foundry qualities have made 21s., and furnace ditto 18s. 
to 19s. per ton. 


The Telephone in the West.—The annual meeting of the 
Western Counties and South Wales Telephone Company 
(Limited) was held on Friday at Bristol, Mr. C. Nash in 
the chair. The chairman, in moving the adoption of the 
report of the directors, said the expenditure on capital 
account last year was 24,415/., or 2402/. less than in 
1889. The increase in the net revenue last year, as com- 
pared with 1889, was 3240/., and the balance available 
for dividend would admit of a small distribution upon 
the ordinary shares. The directors, however, hen 
full consideration, had decided to carry forward the 
balance of 2677/., after placing an ditional 500/. 
to the reserve fund, which would then amount to 2200/. 
The chairman then spoke on several points in the 
report, viz., the number of subscribers, the increase 
in wire mileage, and the increase in trunk messages. 
Having alluded at length to the trunk system and its 
working, he said he — the proprietors would agree 
with him that the considerable outlay of 46,8837. on trunk 
lines had been fully justified by the results. He found 
that between Cardiff, Newport, and Swansea there were 
in April 13,384 calls, and as each call was answered, the 
total communications was 26,768, or more than 1000 per 
day for the twenty-six working days of the month in that 
district alone. During the past year their trunk system 
had been extended, vid Gloucester and Worcester, to 
Birmingham and the Midlands and the North of England. 
In the local exchanges he found that there was an exchange 
of more than 500,0000 calls in 1890 over 1889, and as each 
call was answered, more than 6,000,000 communications 
were made. From a careful prepared table, he found 
that at the end of last November the company had 1100 
agreements for the year, and 2141 for psriods ranging 
from one to nine years. These unexpired periods of 
agreement represented on November 30 last a contract 
rental to the amount of between 86,0007. and 87,000/., 
constituting an element of great stability to the company. 
The report was adopted. 


Port Talbot.—Messrs. James and William Wood, of 
St. Enoch’s-square, Glasgow, and Gracechurch-street, 
London, who are already large colliery proprietors in 
Scotland, and who have lately eas Yes the Glyn col- 
lieries at Pontypool and Bryndu and Cefn collieries near 
Pyle, have undertaken to ship a large quantity of coal 
from Port Talbot. Messrs. James and William Wood 
have also intimated to Miss Talbot that they will be pre- 
pared to assist very materially in any scheme for the de- 
velopment of Port Talbot and the promotion of an inde- 
pendent line from Tondu, which would tap the valleys 
above Bridgend. 


Rating of Machinery.—After a costly litigation extend- 
ing over nearly three years, an action between the assess 
ment committee of the Chard Union (Somersetshire) and 
the manufacturers of the district has been settled upon 
terms which firmly establish the rateability of machinery. 
The result is one of national importance, as the case will 
probably be taken as a precedent by rating authorities in 
all parts of the country. 


Taff Vale Railway.—The report of the Taff Vale Rail- 
way investigation committee was issued on Thursday. It 
condemns the present management and suggests a number 
of alterations, which the committee estimate will save 
the ——- 60,000/. per annum. A special meeting of 
the stockholders will be held at Bristol on the 26th inst. 
to consider the whole subject. 


Cardiff and the United States.—The Commercial Cable 


Company has arranged to place Cardiff in direct tele-| pee 


graphic communication with the United States through 
its cable landed at Weston-super-Mare. Thc company 
has further opened an office at Cory’s Corner, Bute Docks, 
whence cablegrams can be despatched to all points of the 
United States, Canada, and the Ameriean continent 
generally. 


Cardiff Corporation Water Works.—On Friday a meet- 
ing of the Water Works Committee of the Cardiff Town 
Council was held at the water works office. It was 
announced that there had been thirty-five applications 
for the appointment of manager of the Cantre Nesevele 
Works. It was coment that a special meeting should 
be called to consider the applications, Mr. Williams, the 
borough engineer, to glance through them in the mean- 
while. A letter was read from the Llandaff Rural 
Sanitary Authority, stating that they would be glad if 
the Cardiff Town Council would proceed with the water 
supply of Llandaff and Whitchurch ; and the committee 
directed that the authority should be advised that the 
mains would be laid as soon as certain necessary arrange- 
ments had been completed. 


Swansea.—Messrs. Fisher, Renwick, and Co., of Cardiff, 
have purchased the Pacific Patent Fuel Works at 
Swansea. The works are situated near the Prince of 
Wales Dock. 


FOREIGN AND COLONIAL NOTES. 
American Locomotive Exports.—The number of locomo- 
tives exported last year from the United States was 161, 
of the estimated value of 256,000/. The corresponding 
exports in 1889 were 144 locomotives, valued at 245,429/. 
In 1888, 56 engines were shipped of the value of 81,4031, ; 








in 1887, 58, valued at 74,649/. ; and in 1886, 52 engines, 
valued at 66,6781. 

American Steam Navigation.—Messrs. Kidder, Pea- 
body, and C», have purchased, for about 400,000/., the 
seven steamships composing the fleet of the Boston and 
Philadelphia Steamship Company, which has carried on 
a line between Philadelphia, Boston, Providence, and 
Fall River. Three of the vessels are of iron, and were 
built recently in the Harlan and Hollingsworth yards at 
Wilmington. 

French Steam Navigation.—The French Société Générale 
des Transports Maritimes will shortly have a new first- 
class steamer ready for sea. The steamer, which has 
been named the Espagne, has been built by the Société 
des Forges et Chantiers de la Méditerranée. The Espagne, 
which has been constructed of steel, is 404 ft. in Jength, 
and she will carry 3000 tons cargo, while she will also 
accommodate 120 passengers and 1409 emigrants. The 
Espagne is being fitted with triple-expansion engines 
working up to 3000 horse-power. She will commence 
running in July to Brazil and the Argentine Republic. 


The United States Navy.—The United States Navy De- 
partment invites proposals for the construction of a pro- 
tected steel cruiser of 7300 tons displacement specially 
provided for in the Annual Naval Appropriation a ap- 

roved March 2, 1891. The vessel is designated as cruiser 

o. 13. All materials used in its construction, including 
engines, boilers, and machinery, are required to be of 
American manufacture. The Government will provide 
all armour, armour bolts, and accessories, excepting such 
as may be required for the protective deck, but the con- 
tractor will be required to put them in place. The vessel 
must develop on her trial trip in the open sea a speed of 
not less than 21 knots per hour for four consecutive hours, 
or the contractor will be subject to a penalty of 5000/. for 
each } knot deficiency. A premium of 10,000/., however, 
is provided for each 4 knot Svceand in excess of 21 knots 
per hour. 


American Steam Navigation.—A steamship named the 
Costa Rica, built for the Pacific Mail Line, has been 
launched from Messrs. Roach’s yard at Chester. She is 
242 ft. over all, with a beam of 36 ft. Her burden is 
1560 tons. She will be driven by triple-expansion surface 
condensing engines. The high-pressure cylinder has a 
diameter of 20 in. ; the intermediate one of 32 in. ; the 
low-pressure cylinder is 50 in. in diameter, with a stroke of 
36 in. The Costa Rica is equipped with four steel boilers 
10 ft. by 10 ft. 24 in., with corrugated furnaces, having a 
working pressure of 160 lb. to the square inch. 


The German Iron Trade.—The number of furnaces in 
blast in Germany in January was 134, as compared with 
126 in January, 1890. The total of 134 was made up as 
follows: Furnaces making puddling and spiegel pig, 66 ; 
furnaces making Bessemer pig, 10; furnaces making 
Thomas pig, 27; and furnaces making casting pig, 31. 


Tacoma.—The Tacoma Light and Water Company 
proposes to expend 60,000/. in improving the water 
system of that city. A pipe line will be constructed 
from American Lake, a distance of 9 miles, for the pur- 

e of bringing the pure water of that lake to the city. 

he new system will supply 6,000,000 gallons daily. 





Tue InMAN Liner “City or Panrts.”—The Inman Line 
steamship City of Paris arrived at New York on Wednes- 
day from Liverpool, having made a remarkable passage 
between Liverpool and Sandy Hook. In order to avoid 
the ice the steamer was taken a southerly course, other- 
wise she would probably have beaten even her previous 
record. The runs of the steamer from the time of leaving 
(Queenstown were as follows: May 15th, 446 miles; 16th, 
492 ; 17th, 503; 18th, 478; 19th, 500; 20th, 475. Total, 
2894 knots. Time, 6 days 1 hour 46 minutes ; mean speed, 
19.86 knots per hour. 





CoKEMAKING IN THE Unitep Srates.—A return has 
n given in one of the American trade organs of the 
wages paid and the hours worked by several descriptions 
of ocheien employed in the coke regions of the United 
States. The hours of labour worked are generally 10 
hours ; but in Connellsville, Pennsylvania, drivers, tim- 
bermen, and one or two other classes, work nine hours. 
Taking Connellsville district as an example of the State 
of Philadelphia, it may be said that the chargers and 
drawers of coke are paid by the oven—4} cents per oven 
to the chargers—and that the average of this is about 
7s. 7d. per day, which seems to be higher than in any 
other American coke-making State. For drawing coke 
the rate of pay seems to be from 83 cents to 1 dollar 
(about 3s. 54d. to 4s.) for a 12 ft. oven, a rate that falls 
down to as low as 61 cents (2s. 6d.) in Western Virginia. 
The “‘ yard labour ” employed is invariably paid per day, 
the rate varying from 5s. 8d. per day down to 5s. in 
West Virginia. The return gives some illustrations of 
the wages paid in the collieries that supply coal to the 
coke ovens. The rate paid for mining varies with the 
thickness of the vein of coal, and the hardness or softness 
of that coal. The “‘roadmen” and drivers in the pit are 
paid as nearly as possible the same wage as the miners, 
and the pay of the roadmen varies from 8s. 5d. per day 
in the Connellsville district down to 5s. in the Alabama 
district, the “‘ drivers ” being paid substantially the saine 
wages. The “rope riders” are paid similarly. The 
trappers in the Connellsville district earn about 3s. 5d. 

r > , and in Alabama about 3s. 2d. Generally, there- 
ore, it will be seen that the coke regions of Philadelphia 
pay by far higher wages than do those of other American 
coke-producing districts, and that although in a few 
a the hours worked are fewer in the Connellsville 
istrict. 
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ZONE RAILWAY RATES. 

As most people are aware, the Hungarian Minister 
of Railways, M. Baross, adopted the zone system 
of charging for passenger fares in 1889. The success 
attained has lately led him to introduce a similar 
system for goods, so that now all over Hungary the 
cost of transport, both for passengers and goods, is 
computed by the number of zones traversed. These 
steps have been taken with the view of stimulating 
The ad- 
vantages of the railway system were very slowly 
recognised by the country people in Hungary, and 
they made as little use of it as possible. It is esti- 
mated that each individual made less than one 
journey per annum, against two in Austria, five in 
Germany, and fifteen in Great Britain. As regards 
goods the roads were able to compete very success- 
fully with the railways for short distance traftic, 
while many of the cheaper and bulkier products 
could not pay the cost of a long journey. As 
Hungary is almost entirely an agricultural country 
her staple articles are, naturally, of low price in 
relation to their weight, and they feel heavy railway 
rates acutely. If there had been a considerable 
movement of valuable manufactured articles it 
might have been possible to shift a part of the 
burden on to them, and thus have relieved the lower 
priced products, but as this was not feasible some 
other plan had to be devised. 

The new system does not apply to traffic originat- 
ing outside the country—not even to that from 
Austria—and makes no alteration in the classifica- 
tion. For internal traffic a 10-kilometre (6 miles) 
unit has been adopted in place of the former 1-kilo- 
metre unit, and a considerable portion of the special 
tariffs has been abolished. For short distance 
transport the minimum rate for a wagon-load has 
been reduced from 10s. to 6s. 8d., and up to 
25 miles the ‘‘ manipulation” dues have been re- 
duced one-half. For wagon-loads the tariff will be 
composed of three divisions. The first will be 
effective up to 125 miles, the second up to 250 
miles, and the third over 250 miles. For goods 
sent separately, or by express, there will be two 
tariffs, the first up to 125 miles, and the second 
beyond that distance. Goods sent in wagon-loads 
will have much better terms accorded them than 
those sent in smaller parcels, as is the case in all 
countries, particularly in America. 

The minister promised that articles of subsist- 
ence should be carried to market at rates far more 
moderate than had hitherto prevailed, while the 
rates for goods intended for export would also 
be diminished. Coal, iron, artificial manure, and 
other heavy articles are being transported to the 
extreme limits of the country at rates which do not 
bear upon producers in the same heavy way as for- 
merly. For ordinary express and separate goods 
traffic rates, no special reductions have been intro- 
duced, because they must include goods of com- 


26 | paratively high value, but for weights over 6 tons 


reduced rates are accorded. For perishable food 
stuffs, however, great reductions have been made. 
Several articles which belong to Class A, and which 
are of importance to Hungarian production, will be 
carried at the lower ‘‘corn tariff rates.” In the 
special tariff I. corn and flour will in future be for- 


1 | warded per 2 cwt. (100 kilogrammes) for 31 miles at 


3}d., instead of as formerly, at 42d. ; for 125 miles 
at 113d., instead of 1s. 02d. ; and for 500 miles 
from 2s. 14d. instead of 2s. 92d. Some of the 
wagon-load rates are low. Taking the lowest class 
of all (manure, earth, stones, &c.), the rate per 








ton is 8d. for any distance up to 184 miles, or .43d. 
per mile ; 10d. per ton up to 25 miles, or .4d. per 
mile ; 14d. per ton up to 31 miles ; 16d. a ton up to 
50 miles ; 18d. a ton up to 43 miles ; 20d. per ton up 
to 50 miles ; 2s. 1d. per ton up to 56 miles ; 2s. 2d. 
per ton up to 62 miles. From 62 miles up to 124 
miles 2d. per ton is added to the charge for each 
6.2 miles addition, or about one-third of a penny 
per ton per mile. This rate of increase is main- 
tained pretty constantly up to 250 miles, after 
which the increase becomes rather slower. Turning 
to the long distances, we find that it costs to send 
a truckload 620 miles the sum of 13s. 2d. per ton, 
or about jd. per mile. Of course this is not nearly 
so low as some of the American long-distance rates, 
but it is below English coal rates, which average 
about 4d. per ton. 

If we turn to the better paying traffic, we find 
that express goods at ordinary rates cost 2s. Gd. a 
ton for the first six miles, and that the rate in- 
creases pretty uniformly. The average per 10 kilo- 
metres (6.2 miles) for the first 100 kilometres is 
2s. 3d. per 10 kilometres ; from 100 to 200 kilo- 
metres, the average is 1s. 11d. ; 200 to 300 kilo- 
metres the average is ls. 6d.; 300 to 400 kilo- 
metres, 1s. 6d. ; 400 to 500 kilometres, 1s. 6d. ; 
the rate does not fall below this, whatever the dis- 
tance. Under the heading of ordinary goods, there 
are first-class, second-class, and bulky goods, the 
latter having the heaviest rate of the three, or 
about 70 per cent. of that of the ordinary express 
goods rate. The wagon rate is much lower. We 
have already given particulars of the lowest class. 
The highest class begins at an average of 7d. a ton 
per 10 kilometres (6.2 miles) up to 100 kilometres ; 
from 100 to 200 kilometres the average is 6d. a ton; 
from 200 to 300 kilometres 44d. a ton ; from 300 to 
400 kilometres 4$d. a ton, or two-thirds of a 
penny per ton per mile. In all cases there is 
an additional charge, varying from 1s. 8d. to 6d. 
per ton for ‘‘ manipulation” dues, which presumably 
means what we call ‘‘ terminals.” 

As a basis of comparison we may give a few Eng- 
lish rates taken from Mr. Acworth’s book ‘‘ The 
Railways and the Traders.” Coal; Bedworth to 
London, 107 miles, in owners’ wagons, 5s. 3d. a ton; 
Wigan to London, 201 miles, owners’ wagons, 7s. 2d. 
aton. Drapery ; Manchester to Lancaster, 51 miles, 
collected and delivered, 20s. a ton (about 5d. per 
ton per mile). Fruit; Craven Arms to Man- 
chester, 83 miles, company’s risk, delivered in 
Manchester, 21s. 8d., or 3d. per mile. Potatoes ; 
Swansea Valley and London, in four-ton lots, 
at company’s risk, 260 miles, 19s. 2d., or .95d. 
per mile. Apples; London and Dundee, 292 
miles, including cartage in Scotland, 23s. 4d., or 
.96d. per mile. The examples we have given will, 
except in the case of coal, be the same class of 
traflic as that sent by express goods service, and 
reduced express goods service in Hungary. 

The zone system has been at work sufficiently 
long, in relation to passengers, for some estimate 
of its success to be made. From a paper presented 
to Parliament during the last month (Commercial, 
No. 11, 1891) we learn that increases have taken 
place on the State lines, both in the number of pas- 
sengers carried and inthe receipts. The increase in 
the number of passengers in the first twelve months 
was 7,771,469, or 136.7 per cent. over the 
number in the preceding twelve months. The total 
receipts from August 1, 1889, to July 31, 1890, 
from passengers and luggage, were 954,347/., and 
for the preceding twelve months, from August 1, 
1888, to July 31, 1889, the receipts were 785,3341., 
or an increase of 160,013/. since the introduction of 
the zone tariff. Between July and November the 
traffic showed an increase of 1,076,114 engers 
and 26,0401. over the corresponding months of 1889. 
It seems that the new passengers have not, as yet, 
led to any increase in the working expenses, for 
although some new rolling stock has been acquired, 
its purchase was contemplated before the zone 
tickets were issued. The trains have been filled 
up, often very inconveniently so, and if the 
increase continue, new trains will have to be put on. 
At present on the 4415 miles of line owned by the 
State or under its control, there are 1612 locomo- 
tives, 2776 passenger carriages, and 34,299 goods 
wagons. The increased cost of transporting luggage 
has, in some cases, partly nullified the saving from 
the decreased fares. For each package under 
110 lb. in weight a charge of 5d. is made for every 
50 kilometres. If that rule were applied here it 
would cost 2s. 6d. to take a trunk from London to 
Liverpool. The cost of travelling across a zone by 
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ordinary train, third-class, is 5d., most of the zones 
being about 10 miles broad ; the first, twelfth, and 
thirteenth zones, are however, about 15 miles wide, 
while the fourteenth comprises all the territory over 
140 miles from the capital. Passengers travelling 
from one station to the next, or next but one, do 
not pay the full rate for the zone. It is calculated 
that the reduction of fares under the zone system 
amounts to 40 per cent., but against this is to be 
set the abolition of market tickets, return, and cir- 
cular tickets, and annual tickets. 

The action of the Hungarian Government has 
forced the Austrian railways to alter their system 
of charging, and to adopt a modification of the 
zone and kilometre systems. The fares per kilo- 
metre amount to }d. third class, 2d. second-class, 
and 3d, first class for ordinary trains. For quick 
and express trains 50 per cent. additional is 
charged. This system implies a reduction of the 
hitherto existing fares, for the three classes, of 
50, 33, and 36 per cent. for the ordinary trains, and 
40, 35, and 20 per cent. for the fast trains. If 
cheap fares can stimulate travel there should be 
plenty of movement in Austria. When a man can 
travel at the rate of .32d. per mile, he must 
be very poor if he is obliged to stay at home from 
motives of economy. If the same rate existed in 
England it would be possible to go from London to 
Edinburgh for 103. 8d., although few people would 
care to make the journey at the speeds which 
prevail on Austrian railways. 

Within the last few weeks the zone system has 
been inaugurated on some of the Irish lines, and it 
is not unusual to hear it advocated for this country 
by persons who do not realise the conditions to 
which it is applicable. When a railway is running 
its trains two-thirds empty it will pay it to make 
considerable sacrifices in fares in order to fill them, 
since the expenses for empty trains are practically 
the same as for full ones. It is better to carry 
three passengers at 5s. each than one at 10s. Even 
if there be so much traftic attracted by the reduction 
of fares as to need additional trains, it may still be 
good policy to adopt low rates. If we put the cost 
of running a train at 2s. 6d. a mile, then anything 
that can be earned above that amount is available 


for paying interest on the capital outlay. A traftic | y 


manager will not grumble at putting on addi- 
tional trains so long as they contribute a moderate 
amount towards the dividend. If by lowering his 
fares he can increase his gross receipts without 
adding to his expenses, he is evidently better off. 
Even if he has to augment his outlay, yet, if the 
balance of incomings over outgoings becomes larger, 
there must bea greater amount available for interest 
and fixed expenses. But in the case of a railway 
that is to doing a large business it is seldom 
that the expediency of such a change can be demon- 
strated. Already many of the trains are running 
full, and are earning large sums, part of which 
goes to pay the losses on the empty trains running 
on branches and neglected routes. To reduce the 
rates on them would be all loss, for they could 
not carry more passengers than they do already. 
Additional trains might, of course, be put on, 
but the second train would have to make up the 
loss on the first before any advantage was 
gained from the new arrangement. ys Sapp the 
first train had been earning 7s. 6d. a mile, of which 
2s. 6d. went for working expenses, leaving 5s. for 
profit. If the fares were reduced one-half, the 
earnings would be 3s. 9d., and the profit 1s. 3d., or 
only one-fourth of what it was before. It would, 
therefore, require four train loads carried at the 
new rates to put the company in the same financial 
position as before, supposing that such an expan- 
sion of the traflic were possible. But most English 
main lines are already running very near to their 
full capacity, and a large increase of business would 
mean additional capital expenditure. It is pos- 
sible that cheap tickets might fill up the trains on 
the branch lines, but it is dificult to have two 
different systems in operation at the same time. 
Any general introduction of the zone system for 
passengers is quite impossible here. As for goods 
and minerals the task of fixing new maxima has 
proved so long and difficult that most people would 
shrink from attempting any more radical alteration. 





THE DOCKERS’ BALANCE SHEET. 

Tue first annual report of the ‘‘ Dock, Wharf, 
Riverside, and General Labourers’ Union of Great 
Britain and [reland” is certainly a remarkable 
document. It consists of 160 pages of closely 





printed matter of a larger size than is usual in 
such reports, and the entire get-up of the report 
is superior to that of the older and richer unions. 
Its style throws into the shade the very plain blue- 
book appearance of similar annuals, for its cover 
might even be said to be artistic. The general 
arrangement of the report and its matter also will 
not suffer by comparison with those of the best 
trade unions in the country. It is but due to the 
officers of this new union that this acknowledg- 
ment should be made. The secretary admits that 
errors may be found in the pages of the report, 
the preparation of which has been attended with 
some difliculty. The oddest thing about the report 
is that it does not state the total membership of the 
union. This omission is peculiar. In all other 
unions the exact numerical strength is regarded as 
the true test of solidity and power. It is roughly 
stated that the membership in London at the date 
of the dockers’ congress, or annual delegate meet- 
ing in September last, was 24,000 ; but the report 
comes down to December 31, the date of the report 
itself being January, 1891; there is, however, 
nothing to indicate the exact number of members. 
Now it is evident that all computations must be 
based upon numbers ; and the real strength of a 
trade union is only to be tested by the actual 
number of its financial members. Why this ele- 
mentary fact has been ignored is not explained, nor 
can any solid reason be assigned for the omission. 
The public will be inclined to under-estimate rather 
than exaggerate the strength of the Dockers’ Union 
by the absence of official returns in this respect. 

The income and expenditure of the union is 
divided into half-yearly accounts, the items in each 
half-year being separately given. The whole is 
then tabulated on pages 22 and 23. The total 
income for the year 1890 was 24,3921. 4s. 6d. Of 
this large amount 14,5491. 8s. 1d. was expended in 
strike pay and expenses. Of that total 49641. 
11s. Gd. was expended in connection with the dis- 
astrous strike and failure at Hay’s Wharf in the 
earlier part of last year. The total salaries amounted 
to 28761. 6s. 6d. Rent amounted to 7091. Os. 8d. ; 
postages and sundries to 1152/. 9s. 10d., and print- 
ing to 1947/. 17s. ld. The expenditure for the 
ear so far exceeded the income that a balance of 
4695]. 8s. 6d. had to be written off the capital 
account for the year. The total capital at the end 
of the financial year was 6285/. 3s. 6d. It will be 
seen by the foregoing figures that the Dockers’ 
Union is to all intents and purposes an example of 
militant trade unionism, for, out of a total income 
of 24,3921. 4s. 6d., the cost of strikes, salaries, 
printing, postages and sundries, and rent of offices 
and rooms amounted to close upon 21,2301. for the 
year. Of course it was but natural that the expen- 
diture would be large during the period covered by 
the report. The work of organisation alone would 
be great, and most of it was done by the instru- 
mentality of disputes. In many instances the 
actual formation of the branch of the union in a 
district was either accompanied by a strike, or the 
latter followed immediately thereupon. Moreover, 
some of the strikes took place over disputed points 
connected with the dockers’ strike of the previous 
year, especially in the London district, in which 
over 9248]. was expended in one way or another 
over disputes as to meal hours, modes of working, 
overtime, extra pay in certain cases. The wisdom 
of some of this expenditure may be open to ques- 
tion ; the whole of it is not defended even in the 
report. 

The report makes no apology for the large expen- 
diture on strikes throughout the year ; on the con- 
trary, it justifies it. The union has always boasted 
that it was intended to be, and is, a fighting union, 
and the report is more particularly concerned in 
establishing its claim to respect and support upon 
this basis. And it must be admitted that the record 
makes out a very good case, in so far as the men 
engaged in dock and riverside work are concerned. 
No one will dispute the fact that the condition of 
this class of men was deplorable. They had not 
participated in the general advance in the rates of 
wages which had been going on for some years in 
nearly all industries. Their wages at the best were 
behind those of other workers, and the conditions 
of labour were more precarious than most. The 
general public, usually very slow to express sym- 
— with movements for higher wages, regular 

ours, and better conditions of employment, felt 


ee in this case, and contributed largely to 
t 


e earlier success of the movement. Even some 
of the later developments, condemned as they were 





by the more intelligent and thoughtful of the work- 
ing classes, as well as by the other sections of the 
community, were excused often and often, because 
of the low state into which the dock and riverside 
population had drifted, being hopeful that they were 
the excesses of inexperienced hands, most of which 
would abate as time went on, and the union had 
become to some extent consolidated. The general 
tone of the report will strengthen that view, for it 
not only is a sober record of work accomplished, 
but it indicates that many of the contests in which 
the men engaged were the result of impetuosity on 
the part of the men, sometimes in opposition to the 
better judgment of the responsible officers of the 
union. This attitude of the leaders will commend 
itself to all those who desire the improvement of 
the worker. 

The report states that London was the chief 
centre of disputes throughout the year, the meal- 
time clause in the Dock House agreement being a 
never-ending cause of dispute. This matter led to 
the strike at Hay’s Wharf ; other wharves followed 
suit, the struggle being thus extended. In the 
first case the men lost, after a prolonged and costly 
struggle, but it is claimed that in other cases an 
honourable arrangement was effected. The corn 
gangs were a further source of trcuble, the de- 
mands being for ‘thot and dust and awkward 
money.” The latter disputes ‘‘ gave a weapon to 
opponents to charge the members with fractiousness, 
and their leaders with culpable neglect.” Terms 
were subsequently arranged in most cases ‘‘ by an 
over all rate, covering every exigency.” It is esti- 
mated also that a system of piecework has been 
arranged on a tolerably satisfactory basis. The 
co-operative system has worked well in cases where 
its adoption was mutual; but some friction took 
place in the selection of the gangs. The new arrange- 
ments with the shipping firms appear to have given 
general satisfaction, while the employment of per- 
manent hands was a source of trouble, but ‘‘ every 
facility has been given for union men to be em- 
ployed, with most gratifying results to all con- 
cerned, both employers and employed,” especially 
at the Millwall and Surrey Docks. 

The portions of the report which will be most 
criticised are those which count the cost of the 
strikes, and which compare the expenditure with 
the gains in wages to the men. This is a per- 
fectly fair comparison. The financial results of the 
strikes to the great body of the workers is the only 
test by which a fighting union can be judged ; 
hence the very elaborate details of all the chief dis- 
putes in which the union has been engaged which ac- 
company the report proper under review. In London 
it is claimed that the wages of the men have been 
increased by 5s. per man per week, or an aggregate 
of 61251. per week to 24,500 members. The original 
cost of that gain is estimated at 90,000/. in wages 
lost, so that the losses to the men would be made 
up in about 15 weeks. In the Bristol district 
5s. 24d per week per man was secured by 2300 
men at a total cost of 17651. in wages lost during the 
dispute. In the Cardiff district the gain was 4s. 9d. 
per man per week for 2910 men, but the total 
losses in wages are not given in this instance. In 
Dundee the gain was 5s. per man per week; in 
Gloucester, 6s. 34d. per week. In Hull 9153 men 
gained 4s. 94d. per week, and 850 some 2s. 6d. per 
man per week, the loss in wages being 3088/. In 
Ipswich the gain was 6s. 54d. per week per man, 
and in Lynn 4s. to 4s. 6d. per week. On the 
banks of the Medway the men gained 4s. 7d. per 
man per week at a small cost. In the Newport 
district of South Wales the gain was 8s. 9}d. per 
man, and in some adjacent districts 4s. 4d. per 
man. At Plymouth the gain to some of the men 
was equal to 10s. 9jd. per week, and at Torquay 
5s. 11jd. per week. At Southampton it is con- 
tended that with all their reverses the gain in 
wages has been 4s. 11d. per week, and at Ports- 
mouth 5s. 10}d. per week. At Swansea the gain 
amounted to 6s. 3d. per man, at a cost of 2214/. 
14s. 6d. to the union, but the losses in wages are 
not given. The summary of gains since August, 
1889, is tabulated on page 126 as follows: The 
total number of men who have gained an advance 
in wages was 55,426. Of those 34,236 secured the 
gain by strikes, and 21,190 without strikes. The 
total losses in wages are estimated at 104,913/. 
15s. 7d., the average loss per man being 3/. 1s. 34d. 
The total amount secured to the men by the 
strikes was 5s. 1d. per man per week, or an in- 
crease in the wages bill of 87041. Os. 9d. per 
week in the aggregate. The total gains without 
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strikes were equal to 4s, 11jd., or an amount 
equal to 52841. 13s. 13d. per week. The average 
gain per man appears therefore to be a trifle over 
5s. per week for a total of 55,426 men, a very sub- 
stantial gain in the course of about seventeen 
months from the date of the reorganisation of the 
union. 

One of the points of interest connected with the 
report is the indication of the future policy of the 
union. Its policy is indicated in some instances, in 
others it is- pronounced. With reference to the 
Southampton strike, it is stated that some of the 
men locally responsible were blinded by easy vic- 
tory, and that an impulsive section precipitated a 
quarrel which the executive could not consistently 
backup. Theonly reference to the subject of coercion 
by the union members, which was so severely con- 
demned in connection with some of their strikes, is 
in connection with the Southampton strike, wherein 
is urged ‘‘ the great need of combination upon the 
voluntary principle,” a contention which brings the 
Dockers’ Union within the pale of the older 
unionism. The policy shadowed forth in the re- 
solutions of the delegates includes federation with 
other trades, and with trades councils; the adop- 
tion of the principle of arbitration ; the establish- 
ment of municipal workshops ; inspection of the 
working gear of ships, docks, quays, warehouses, 
&c., and the prohibition of foreign contract labour. 
There is no reference toa legislative eight-hour day 
for the members of the Dockers’ Union; but it 
reports the resolutions of the Trades Union Con- 
gress without comment. The report claims to have 
got rid of 1700 sweaters in connection with labour 
at the docks. The nominal cost of the working 
expenses of the union, exclusive of strike pay, is 
put down at 38 per cent., which the report says 
‘**may be taken as fairly good.” A line or two lower 
down it is said that the ‘‘relative percentage to 
income for the year, inclusive of central office ex- 
penditure, was 60? per cent.” In another place, 
page 23, it is said to be 60 per cent. If the cost 
of management amounts to 60 per cent. for the 
districts and the central oftice, and the strike policy 
of the past is continued, the union must collapse ; 
but if the more sober policy indicated in the report 
prevails, the union will weather the storm, and will 
succeed a3 an institution. 





PETROLEUM AS THE FUTURE FUEL 
OF THE PACIFICO COAST. 

No doubt it will astonish a great many of our 
readers to learn that both the Oroya Railroad and 
the Molliendo, Arequipa, and Puno Railroad of 
Peru have decided to use fuel-oil instead of coal. 
Already several locomotives are running with the 
new fuel on the Oroya Railroad, whilst the southern 
road has begun to alter her locomotives. 

Since the month of March, 1890, careful experi- 
ments have taken place on the Oroya line to test 
the comparative efficacy of oil and coal in loco- 
motives. Much scepticism was at first exhibited by 
the railroad authorities that oil could ever be made 
to work in old locomotives on the very heavy grades 
of the Oroya. Since the successful results have 
become known, public opinion, following its ordi- 
nary habit, has veered completely round, and at 
present in Peru everybody is convinced that petro- 
leum is the ‘ideal fuel,” the ‘‘ fuel of the future.” 

After six months careful experimenting the Oroya 
Railroad decided that ‘‘fuel-oil” was in every respect 
superior to coal, and contracted with the London and 
Pacific Petroleum Company, of Palara, for several 
years supply. The Molliendo line soon followed 
suit. It is proposed in the following article to give 
an account of the results obtained and of the oil- 
burning installation. 

Mr. Herbert Tweddle, Jun., resident manager of 
the London Pacific Petroleum Company, when in 
Lima in March, 1890, inaugurated these trials by 
altering the first locomotive for burning ‘‘fuel-oil.”’ 
It may be mentioned here that ‘‘fuel-oil” is not 
“crude” petroleum, but is a residium oil with a 
fire test of about 300 deg. Fahr. 

On April 30th, 1890, the first regular passenger 
train in South America pulled by an oil-burning 
locomotive was hauled up to Verrugas, 5800 ft. 
above sea level, arriving on schedule time. From 
this time until September, when the new fuel was 
definitely iamad of, an engine ran regularly on 
the mountain service without a breakdown. Against 
her was run a sister locomotive burning coal. Run- 
ning for five months alternately, pulling equal trains 
over exactly the same ground, these locomotive 





trials furnish the best competitive tests of practical 
oil and coal burning on a railway. No better nor 
more exact data could be wished for than those 
obtained from these trials. Engine No. 1 ran 
with coal, engine No. 15 with ‘‘fuel-oil.” Both 
engines were exactly alike in other respects. The 
engines used were American Rogers, Mogul type, 
with driving wheels 47 in., cylinders 18 in. by 
24 in. stroke. Total weight engine, 38 tons; 
tender, 28 tons. Regular train, 5 cars; average 
weight of car, 18 tons gross. Total weight of train 
including tender, 118 tons. Eight and ten cars 
are sometimes taken as far as Chosica, from where 
the three and four per cent. grades begin. 

The present terminus of the Oroya is Chicla, 
12,218 ft. above the sea, and distant from Callao 86 
miles. From Chicla to the summit tunnel is about 
20 miles. The summit tunnel is situated at 15,720 ft. 
This is by far the highest railway mountain pass in 
the world, and it may be hoped will remain so 
always. The grades and distances as far as Verrugas 
are as follows : 


| Height 





Dist ince 


eink 7" Average 
Stations. from Callao _ above eee: 
| im Miles. | Sea Level. rade. 
Callao <a ass if 0 ft. 
Lima iad | 84 418 1 in 100 
Santa Clara 18} 1312 1 in 60 
Chosica 3 334 2832 1 in 53 
San Bartolemée .. 47 4919 lin 34 
Verrugas Bridge ... 51} 5840 1 in 27 


Amongst heavy grades as far as Verrugas may be 
mentioned : between Chosica and San Bartolemé 
one grade 4.2 per cent. ; another 4 per cent. com- 
bined with a 274 metre radius curve ; and again 3 
kilometres before San Bartolemé a grade of 3.92 
per cent. combined with a 113 metre radius curve. 

Now as to the behaviour of the No. 15 on these 
heavy grades. The steam gauge always recorded 
from 138 lb. to 140 lb., never falling below 135 Ib. 
As a rule the hand stood immovable at exactly 
140 lb., and although the safety valve would blow 
off at 142 1b., so admirably was the fire at all 
times under control that it very rarely blew off. 
On all the grades up to 3 per cent. no smoke what- 
ever showed from the funnel. On the 4 per cent. 
grades a slight hazy smoke would show at times. 

The average consumption of coal for the month 
was 79.30 lb. pertrain-mile. The average consump- 
tion of ‘‘ fuel-oil” per train-mile was 38.55 lb., or 
slightly less than 50 per cent. of the amount of coal 
used. Indeed, here we have oil doing practically 
more than theory says is possible. The explanation 
of this lies in the regular feeding of fuel where a 
liquid is used, as compared with the irregular and 
wasteful coal stoking. Again, on the heavy grades 
of the Oroya the sharp, strong exhaust carries a 
large per centage of the smaller coal out of the funnel 
unconsumed. In the tunnels the oil proves a great 
boon to passengers, doing away with the former 
choking smoke, whilst at all times windows may be 
kept wide open with no danger from sparks or red- 
hot pieces of coal flying in. 

The installation used on the Oroya is shown in 
Figs. 1 to 4 on the next page. As will be seen by 
these plans no alterations are made in the firebox, 
whilst but a few additions are put to the regular 
ash-pan. 

Fig. 1 shows the additions made, i.e., the back 
damper is completely closed, a large front damper 
with about 2 square feet superficial opening being 
arranged in front. Above the supports y y y goes 
the plate zz (Fig. 4), with an air opening 20 in. by 
14in. This plate supports the firebrick at the back 
of the firebox which receives the vaporised oil. 
Fig. 2 shows a section of brick arrangement. Fig. 
1 shows a section through the firebox and ash-pan, 
with burner in position. In Fig. 5 (representing 
the burner and which is not to scale), A is a general 
side view of burner, at g it is tapped for a 1} in. 
oil pipe, at h for a} in, steam pipe. Fig. 6 repre- 
sents a sectional view through centre of burner ; 
eee is the oil passage, ddd is the steam passage, 
both these passages are3in. by fin. Figs. 7 and 8 
represent the back and front ends of the burner. 
The oil coming through the passage e ¢ ¢ falls directly 
on the steam shooting through the narrow slit at 
the end of the passage ddd and is completely 
vaporised. With this burner the bricks do not 
serve in any way for breaking up the oil, but merely 
as a white-hot retort in which air and vaporised oil 
are mixed in the proper proportions. The supply 
of air is regulated by the front damper, the supply 





of oil by a gate valve worked by a wheel under the 
fireman’s hand in the cab. The steam is never 
touched excepting when the engine is laying up for 
any length of time at a station. With fuel and air 
under such exact control, it is not strange that 
perfect combustion with no smoke is obtained. 
The holes k and m at the back of the burner are 
closed with plugs. By unscrewing these the burner 
can be quickly cleaned without removing; this, 
however, is rarely found necessary, the burner as a 
rule keeping perfectly clean for an indefinite 
period. 

The burner is cast in one piece and finished by 
hand at a total cost of about 2/. 10s. As this 
burner is of one piece without any movable parts, 
it is quite impossible for it to get out of order. 
The burner used on the Grazi and ‘zaritsin Railway 
is excellent of its kind, but composed as it is of over 
twenty different pieces, all of which have to be 
accurately finished and fitted, it is a complicated 
thing to make and a costly article. It was only 
after trying some score of burners that H. Tweddle, 
Jun., and his colleague hit off the simple idea now 
embodied in the Oroya burner. As an easy burner 
to make, as a quick steam-maker, and from an 
economical standpoint, both in fuel used and first 
cost of burner, it seems to leave little to be desired. 
The length of this burner is entirely arbitrary. 
Owing to an axle immediately back of the firebox 
on the locomotives on the Peruvian railways, it is 
made 15 in. long so that the pipe connections may be 
handily reached at all times. The width of the burner 
is made to suit the quantity of fuel to be sprayed in 
an hour. On the Oroya line, on the 4 per cent. grades, 
as much as 220 lb. of coal are burned per mile, or 
120 Ib. of oil. To perfectly spray such a large flow of 
oil a certain width of steam and oil passage is 
necessary. Sizes varying from 14 in. up to 44 in. 
wide were tried, the burner finally decided on 
having an oil passage 3 in. wide and a steam 
passage 3} in. wide. The aperture of the oil 
passage is 3 in. by ? in. ; the steam aperture is 
3f in. by 44 in. Around the oil opening runs a 
sort of projecting hood which prevents any oil 
from leaking when rounding sharp curves. 

Steam from another locomotive is used in getting 
up steam ; 100 lb. from cold water has been shown 
on the steam gauge in twenty-five minutes, but an 
hour is generally taken so as not to strain the 
boiler. Wood can be used for getting up steam if 
necessary. The No. 15 after running six months, 
showed no signs of leaking in the firebox—nor any 
signs of straining. Only 150 bricks are used for the 
whole brickwork, including the arch. This brick- 
work will last from six to eight months. 

Fig. 9 represents the oil burners used on the 
London and Pacific Company’s s.s. Ewo. These 
burners are exactly the same in principle as the loco- 
motive burner, but they are smaller and shorter ; 
those illustrated are 5 in. long by 2 in. wide with 
an oil opening ? in. wide over a { in. steam slit. 
One burner is used in each flue. No smoke what- 
ever is ever seen to issue from the Ewo’s funnel, 
which causes great astonishment to other steamers 
the Peruvian coast. The Ewo used to steam 8} knots 
on 7 tons of coal a day. She now makes 9 knots on 
4 tons and less of oil. The Peruvian Government 
have notified the London and Pacific Petroleum 
Company to alter their gunboat, the Santa Rosa, for 
burning oil. The South American Steamship Com- 
pany, of Valparaiso, have also notified the company 
that they will soon send up the steamer Limari to 
be altered for the same purpose. At Callao the 
London and Pacific Petroleum Company have put 
up a 10,000 barrel tank for fuel-oil, besides tanks 
for crude and kerosene. The Oroya Railroad and 
the Molliendo Railroad are putting up their own 
tanks. 

It is only about two years since this petroleum 
company started their works at Palena, a formerly 
uninhabited spot forty miles north of Payta. During 
this time, work has been pushed energetically by 
H. Tweddle, Jun., the manager, so that at the 
present time the London and Pacific Petroleum 
Company’s works are in a well-advanced condi- 
tion. 

In November, 1890, they possessed ready to 
run: a refinery, capacity about 2000 barrels a day ; 
a sawmill and box factory, with a capacity of 2500 
cases a day ; a tin can factory, capacity 5000 tins a 
day ; a filling house with an automaticfilling machines 
with a capacity of 10,000 cans a day ; iron tank stor- 
age of 100,000 barrels; houses for several hundred, 
of men; and a solid pier stretching out into four 
fathoms of water. The company is especially for- 
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tunate in possessing a fine harbour with deep and 
smooth water, a very scarce and rare convenience 
on the Pacific Coast. The wells are situated at 
Negritos, six miles south of the refinery and 
harbour. A pipe line connects the two places. 
All the wells have so far proved prolific and remark- 
ably lasting. This company’s territory has a 
frontage on the Pacific Ocean of about 40 miles, 
varying in depth from 20 miles to 30 miles. Alto- 
gether there are some 1000 square miles, on the 
greater part of which oil out-croppings occur. 

It now seems probable that petroleum will prove 
a greater source of wealth to Peru than its far-famed 
gold and silver mines. 

Prospectors have been so dazzled by the prospects 
of this latter source of wealth, that they have passed 
by neglected a source of far greater natural riches, 
which for centuries has been lying untouched on 
the very shores of the Pacific. Perhaps, after all, 
the Inca sun was of petroleum, not gold ! 





THE FRANKFORT ELEOCTRIOAL 
EXHIBITION.—No. I. 

Tuat the Exhibition could be in any sense ready 
for the formal opening—which took place on 
Saturday last—must have appeared doubtful to 
those who witnessed the scene of activity and 
apparent confusion on the previous Wednesday, 
but hard work and excellent organisation served to 
very rapidly change the aspect of affairs. Irregular 
ground was quickly levelled and paved ; concreted 
or converted into gardens. The accumulation of 
loaded railway trucks was reduced and almost 
cleared off, packing cases were put out of sight, 
the external decorations of all the principal build- 
ings were finished, masts, flags, and banners were 
set out, and by Saturday at noon the management 
had reason to congratulate itself on the satisfac- 
torily forward state of things, considering the 
magnitude of the undertaking. It need scarcely 
be said that there is still much to be done. Indeed 
the great transmission of power experiment, in which 
300 horse-power are to be sent from Lauffen, will 
not be complete for some months, the contract time 
being August 15th, and several heavy exhibits are 
still waiting at distant railway depdts, owing to the 
demand for trucks capable of taking extra weights. 
Indeed it is said that some of Messrs. Siemens 
and Halske’s goods have been detained for this 
reason no less than four weeks at Berlin. 

Perhaps the first thing to strike the visitor is the 
great and rapid progress, as regards the industrial 
application of electricity, which has been the re- 
sult of work done during the ten years which have 
elapsed since the Electrical Exhibition at Paris. 
Then comparatively few engineering firms made 
plant specially for electrical uses ; now no general 
engineering concern can afford to altogether 
neglect the electrical side, and every engineer must 
in some sense be an electrician also. In Paris 
one large building served to so well represent 
applied electricity that great enthusiasm was felt 
as to the completeness of the show; here in 
Frankfort the central exhibition area obliterates 
the whole of a street, which was one-third of a 
mile long (the Kronprinzen Strasse), and in 
addition to this area there are several subsidiary 
departments. For example, there is an installa- 
tion of engines and dynamos in the Palm Gardens, 
the balloon ground near the central area, a power 
station at Offenbach, and that at Lauffen, the start- 
ing point of the Oerlikon experiment ; there is also 
the Marine Exhibition on the Main, connected 
with the general exhibition by the special electric 
railway under the management of Schuckert and 
Co., of Niirnberg, a railway in which both over- 

head and underground systems of conductors will 
be used, the underground system being so far 
similar to that of Lineff that there is a conducting 
line of iron rails level with the -oadway and between 
the tracks ; these rails being about 4 ft. long and 
3 in. wide with a small insulating gap between rail 
and rail. This central rail system serves to convey 
current to the motor, and as in the Lineff method 
only those rails immediately under the car are con- 
nected with the main conductor ; thus minimising 
loss by conduction from surface moisture. In 
Lineff's system this temporary connection between 
the iron surface rail and the main conductor is 
made by means of a series of iron rocking pieces 


which rest on the main conductor—this conductor 
being in a water-tight channel under the iron rails. 
The car is provided with a powerful electro-magnet 
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a progressive contact with the surface rail. 
Messrs. Schuckert’s arrangement a somewhat dif- 
ferent device is, we understand, employed to suc- 
cessively connect the separate parts of the surface 
conductor with the main conductor. 

Ten years ago the dynamo for continuous currents, 
though complete in all its essential parts and made 
with series, shunt, and compound winding, was, 
with few exceptions, crude in design and wasteful as 
regards output. To-day the — of dynamo 
design are not only about as well understood as 
those of steam engine design, so that almost every 
loss can be traced out and assigned to its proper 
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surface rail, and this electro-magnet serves to lift | area or its transmission from a distance. It was, at 
the iron rocking pieces in succession, thus making the time of the Paris Exhibition, perfectly well 
In understood that to transmit electric energy to a dis- 


tance without considerable loss it would be neces- 
sary to use conductors of such area as to be prohi- 
bitive by reason of the great cost, or to transmit 
this energy at a very high potential. Here, how- 
ever, the problem. remained, as at that time we 
neither had ready means of producing currents of 
extremely high potential nor satisfactory means 
of utilising the high potential current when trans- 


‘mitted. The nature of the problem could be seen, 


source, but these principles are also so generally | 


applied that one seldom sees a large dynamo of the 
present day with any considerable faults of design. 
For ordinary two-pole machines of large size the 
drum armature of Herr Hefner von Alteneck (Sie- 
mens and Halske) seems to have virtually displaced 
the Gramme or Pacinotti ring ; although the ring 
armature, when cross-connected and run in multi- 
polar fields, is still largely used where it is desir- 
able to run at low speeds. During the past ten 
years, too, field magnets with consequent poles, 
have grown less frequent in two-pole machines, 
excepting in the case of a few small machines, where 
er features of construction may make it me- 
c 


circuit ; yet about the time of the Paris Exhibition 
we find M. Hippolyte Fontaine bitterly complaining 
that Messrs. Siemens had adopted this principle, 
which he considered to be the introduction of M. 
Gramme and to have especial industrial value. 
Perhaps, however, the most notable point of con- 
trast between the industrial aspect of electricity at 
Paris in 1881 and at Frankfort in 1891 is in relation 





having wheel-like pole pieces which roll on the 





anically convenient to retain the double magnetic | 
| potential of 200 volts, and the current was gene- 





but the solution was not at hand, and when Dr. 
C. W. Siemens, in 1882, in delivering his presi- 
dential address at the Society of Arts, summed 
up our position as regards distribution and trans- 
mission, the general feeling was that the transmis- 
sion of energy on a large scale by electrical means 
was by no means near its practical solution, a view 
confirmed by the result of the experiments made by 
M. Deprez in transmitting between Miesbach and 
Miinich, a distance of somefiftymilesorso. Dr.C. W. 
Siemens, on the occasion we have mentioned, re- 
ferred to the copper main conductors which would 
be required to supply a supposed area—the parish 
of St. James’s—equal to one-fourth of a square mile, 
with such an amount of current as should be equi- 
valent in lighting power to about a quarter of the 
total lighting required. He calculated that under 
these circumstances if the transmission was at a 


rated at a convenient central spot in the area, the 
copper mains must have a section equal to that of a 
round rod 8 in. in diameter, otherwise the loss 
would not be kept within reasonable bounds. Dr. 
Siemens then, after referring to the question of 
supplying considerably larger areas from a single 
station, spoke of the costly subways which would 


to the distribution of electrical energy over a large | be required to accommodate the enormous con- 
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ductors, and discussed the question of transmitting 
at high potential and transforming down by means 
of an electric motor which would convert the high 
potential current into mechanical energy, and a 
dynamo driven by this motor to generate a low 
potential current for use. He, however, held out 
no great hope of such a device solving the problem 
from an industrial point of view. 

In the Frankfort Exhibition we see very promi- 
nently the result of the next great phase in electro- 
technical activity ; the transformation of currents 
from low to high potential by means of an induc- 
tion coil, their transmission to a distance at high 
potential, and their transformation back to low 
potential by another induction coil (transformer) 
placed close to where the current is required for 
use. We have here the electrical analogue of a 
system in which power is transmitted by a small 
shaft or small cord running at high speed, or an 
analogue of the motor and dynamo system referred 
to by Dr. Siemens in his address of 1882, but with this 
very significant and important difference. Nothing 
moves or wears at the transformer stations where 
the induction coil serves to change the current from 
low to high potential or vice versd, consequently 
no constant superintendence is required, and what 
is virtually the ‘‘gearing up” or the ‘‘ gearing 
down” of the electrical power becomes not only a 
certain, inexpensive, and byno means wasteful opera- 
tion, but the extent of the ‘‘gearing up” can go far 
beyond what would be possible if there were mov- 
ing parts in the transforming organs. The use of the 
induction coil for transforming the current from 
“‘power’” to ‘‘speed,” and back from speed to power, 
necessitates that the original current should be alter- 
nating ; and the output is given as an alternating cur- 
rent, but even at the time of the Paris Electrical Ex- 
hibition alternating machines were in use for special 
purposes such asthe Jablochkoff system and for 
working Siemens differential arc lamps, and it was 
then recognised that for incandescent lamp work 
electric alternations were as satisfactory as a con- 
stant current. All then was ready for the adop- 
tion of the alternate current transformer system 
(in its first conception this may be traced back 
to a patent of Harrison in 1857), the economy 
and advantage of which was demonstrated by 
Messrs. Gaulard and Gibbs, in the first few years 
of the decade separating the Paris Electric Exhibi- 
t:oa and that of Frankfort. The question of satis- 
factorily driving motors by an alternating current 
so as to take useful advantage of the transformer 
system for the transmission of power, is one 
that seemed rather far off only three or four 
years ago, but recent work which has come 
to a climax at the present time, seems likely to 
solve the problem from a practical point of view, 
although it will be better to await the result of 
some of the important experiments to be carried 
out at Frankfort this year, before speaking con- 
fidently on this point. The immediate direction 
of experimental work in connection with the use 
of alternating currents, is in setting the currents 
out in rhythmic phases of various patterns, so 
tospeak. Asa very rough illustration of a current 
in very simple and regular phases, we may refer to 
the rising and falling current such as is obtained 
when an #{ armature (the Sturgeon or Siemens 
armature) rotates in a magnetic field, the current 
being in one direction with varying power or in 
alternate directions, according to the arrangement 
of the collector ; while the partial account we give 
below of a remarkable phase producer and motor 
sent to the Exhibition by Professor Elihu Thom- 
son, will give some notion of more complex phase 
currents. Such systems as the multiphase trans- 
mission, which will be exemplified by the Oerlikon 
experiment, and the phase generators and motors 
of Haselwander, will be among the most important 
features of the Exhibition, but to make the nature 
of such currents easily apparent, either some 
graphic system of representation will have to be 
devised, or some new system of nomenclature in- 
troduced. 

Turning to the pavilion of the Thom3on-Houston 
Comy any of New York, as represented by the Euro- 
pean office in Hamburg, we find that preparations 
are here being made for setting up a plant of very 
exceptional interest not only in relation to mining, 
but also to workshop practice, as there must be— 
one miy suppose—many applications of the motor 
of Professor Elihu Thomson—or rather of Pro- 
fessor Thomson and Mr. Vanderpoel, to which we 
alluded above, as operating with a pulsating or 
rhythmic current. The exhibit of the company 





includes a mining railway and plant, where the new 
motor is to be used in connection with a percussion 
rock drill and a pump ; the stem of the tool being 
the only moving organ of the motor in each case. 
At this stage we cannot give drawings, although we 
hope to be enabled to do so shortly, but we may 
state the central principle of the invention. A 
motor of ordinary two-pole type, with shunt wind- 
ing, is, in addition to the ordinary fixed brushes, 
provided with a pair of brushes which rotate round 
the commutator at a speed that can be varied 
according to the speed of the tool which is to be 
operated ; but the motor of ordinary type plus the 
rotating brushes, is merely an organ for pro- 
ducing the pulsating or phase currents, which 
phase currents operate the pulsating motor. The 
pulsating motor, as made for the percussion rock 
drill, is a smooth bar of soft iron working in a sleeve, 
and outside this sleeve are three wire windings, one 
at each end of thick wire and one in the middle, of 
thin wire (shunt winding). The two end windings 
are connected in series, but so as to produce a con- 
sequent pole in the middle of the bar, and the ends 
of this double winding are connected to the re- 
volving brushes. The central winding of thin wire 
is connected at one end to one of the rotating 
brushes (or, what comes to the same thing, to one 
end of the thick wire system), and at the other it 
(the thin wire coil) is connected to either one of 
the stationary brushes. If now the stationary 
brushes of the four brush motor (or rather phase 
maker), be connected with a constant current 
machine, the motor will rotate, and at each revo- 
lution of the rotary brushes there will be a 
backward and forward impulse of the iron core in 
the pulsating motor, an impulse which will differ 
materially from that given to a magnetised bar by a 
sudden reversal of current in a surrounding solenoid. 
The impulse in the latter case is analogous to a 
sudden jerk, while in the former it is more like a 
push steadily increasing as the inertia of the soft 
iron rod is overcome. The principle here involved 
is an important one, as it gives us a reciprocating 
motor, the moving parts of which consist simply of 
an iron rod sliding in a sleeve, and which can be 
connected to the central power by a flexible three- 
wire system of conductors. Indeed it is easy to see 
numerous workshop and even surgical applications 
of such a motor as this, virtually an electric hammer 
without any side encumbrances, which could be 
made small or large and could be carried any- 
where. It might even be set in the toolholder of 
a planing machine or on the slide rest; indeed 
there is no reason in the nature of things why 
the stem of the Thomson-Vanderpoel electric 
hammer and its sleeve should not be made curved, 
even to the extent of three-quarters of a circle or 
more, so as to operate in places which no other 
analogous tool would reach. As regards the phase 
producer or four-brush machine, it is not absolutely 
essential that this should receive current from 
another source ; it may be a magneto, series, or 
shunt dynamo provided with the extra brushes, 
and the means of turning them, and may itself be 
driven to produce the initial current. Indeed it 
appears to us that ifa pair of metal rings were set 
over the commutator, each of these rings being con- 
nected with opposite strips, it would be sufficient 
tohave stationary brushes bearing ontheserings, and 
any two-pole dynamo could be thus readily used 
as a phase maker for the electric hammer ; but in 
this case the rotation, speed, and the rate of the 
phases would be the same. 

The rock drill works at about 300 strokes a 
minute, and is naturally provided with a water pipe 
and a secondary arrangement for slowly rotating 
the striking drill. We are told it penetrates granite 
at the rate of about 14 in. a minute, but the pump 
operated by a similar motor is made to work much 
more slowly, as one might suppose. 

The Thomson - Houston Company make no 
general exhibit of electric lighting plant, although 
they have—in the great Machine Hall—one of their 
35 arc light machines of the type so well known in 
London, but the winding of the globe armature is 
set out in radial groupings so as to insure better 
ventilation than when the three windings interlock, 
so as to practically close in the core of the arma- 
ture. This machine, the normal output of which 
is about 10 ampéres at 1750 volts, is intended for 
running all the arc lights in series, but groupings 
of incandescents can be inserted with the arcs. It 
will be principally used to light the company’s ex- 
hibit of mining plant. This lighting machine is 
driven by a four-cylinder gas engine built by 





the Munich Machine Company (Maschinenbau- 
Gesellschaft - Miinchen) of thirty horse - power 
nominal. The four pistons act on two cranks, 
the cylinders being nearly vertical and inclined 
towards each other in pairs, the jackets of the 
cylinders forming part of the general base of the 
machine. The construction thus becomes pyramidal 
and notably steady and free from vibration. The 
Thomson - Houston dynamo that supplies the 
current for their distant exhibition of mining plant 
is also in the great Machinery Hall, and consists of 
a top-gap horseshoe-field machine with Hefner 
Alteneck drum armature and giving about 180 
amperes at 220 volts. This current will drive two 
principal motors of similar type in the mining depart- 
ment. One of these motors will control the mining 
railway which runs to the top of the mound, and is 
a series wound 2-pole 15 horse-power machine 
with Hefner Alteneck armature and_ reversing 
switch. Double gearing from this slows the motion 
to the drum upon which a steel wire rope takes a few 
turns ; the ends of this rope being clamped under 
the car. A clutch serves to separate the drum 
from the motor, and a band brake, put in action by 
a treadJe, controls the descent of the car. Ina 
full plant there would naturally be two cars, 
one ascending and the other descending; but 
sufficient space was not allotted to show this arrange- 
ment. Asmaller motor of 3 horse-power will ope- 
rate a Knowles three-cylinder pump. The most 
interesting feature, however, of this exhibit will 
be the pulsating or reciprocating motor to which 
we have referred, and which may perhaps be spoken 
of generally as an electric hammer. A _ useful 
workshop tool is among the appliances of the 
Thomson-Houston Company, this being an electro- 
magnetic crane having an electro-magnet instead of 
a hook, the magnet holding one ton ; although we 
are informed they have made similar appliances up 
to a holding power of 4 or 5 tons. The strength of 
the hold depends, we are informed, more on the 
levelness of surface of the iron to be lifted than on 
its softness, although, as might be expected, both 
circumstances influence the amount which can be 
lifted. Something of the kind should be very use- 
ful in lifting broken or disconnected tools from bore- 
holes in earth, rock, or other materials; but in such 
cases special forms of magnet would have to be 
devised. 

At the present time in Frankfort the phase cur- 
rent or rhythmic current (spoken of here generally 
as ‘* Drehstrom”) was a principal point in the 
festive songs which were sung heartily and in true 
German style over cups of beer in the pleasantly 
decorated Bavarian beer-hall on the evening before 
the opening of the Exhibition, and moreover the 
‘* Drehstrom ” is jocosely typified in the sketches on 
the walls. For example we have the verse : 


Aber wer mit ernsten Sinn, 

Ganz sich gab den Studium hin— 
Wohin soll das Fiihren ? ! 

Wisst : Der Edle wird alsbald— 

Ach—Des Drehstrom’s Allgewalt 
Schwer im Kopfe spiiren ! 

A matter to be mentioned in connection with the 
Exhibition is the issue of a weekly official gazette 
edited by Herr Massenbach and Dr. Quarck. It 
not only contains articles of technical and scientific 
value but occasional popular articles and illustra- 
tions, the latter being for the most part by Herr 
Flecken. 

The Exhibition is so extensive that anything like 
a systematic account ofits contents will scarcely be 
possible for a considerable time, indeed perhaps it 
may be months before this can be done with full 
advantage ; and it may well be said that such an 
Exhibition as the present is never complete, fresh 
features coming in even tothe close. Still at this 
early stage of a great exhibition there are always 
opportunities of getting information, which fall off 
towards the end, and those who contemplate spend- 
ing a few weeks in Frankfort, and who select a later 
period for their visit, would do wellto see things 
at an early stage, even if onlya day or two can be 
spared. The shortest possible trip would be to 
leave Charing Cross at half-past five in the after- 
noon, arrive at Frankfort a little before noon the 
next day, leave Frankfort about five and arrive 
back at Charing Cross rather before noon, making 
the total time of absence from London about 42 
hours. By adding 24 or 48 hours to the stay at 
Frankfort a fair preliminary notion of the Exhibi- 
tion may be obtained, and those who wish later 
on to spend a few weeks in hard study, and 
to bring their families, may rely on the lighter 
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attractions of the Exhibition, town and neighbour- 
a as being sufficient to make a pleasant holi- 
ay. 

The city of Frankfort is singular as including not 
only a large area of gardens, open spaces, and new 
broad streets furnished with the shops and enter- 
tainments such as delight visitors to Paris and other 
large cities, but also such old-style streets and 
alleys as will give the greatest pleasure to those of 
antiquarian tastes ; the two aspects being rather 
separated than mixed, so that speaking generally 
there is a choice between streets substantially new 
and streets containing few buildings of the present 
day. A person standing in the old market place, 
which is associated with several scenes described 
by Goethe, may turn round in all directions and 
look down every street without getting a glimpse 
of modern Frankfort. The rails round the 
central fountain form a fine example of free- 
handed smith’s work, which is well worth see- 
ing. In Frankfort the old and less fashion- 
able parts—even the smallest courts—a‘e as 
clean and well kept as the broader and more 
fashionable streets ; a striking contrast with the 
state of things in many other towns. An arrange- 
ment something like a London fire escape is used 
in cleaning roofs, gutters, and fronts of houses ; 
water being freely squirted on from a hose, while 
the workpeople vigorously scrub with long- 
handled brooms. 

From the simply technical point of view we take 
it that the electrician or engineer who wishes to 
inform himself as to modern practice, cannot afford 
to miss visiting Frankfort during the time of the 
Exhibition. 








NOTES. 
THE WaArER Surety or Paris, 

For some time past much fault has been found 
with respect to the water supply of Paris. The 
supply is said to be both deficient in quantity 
and inferior in quality. It would appear, however, 
that there should be little to complain of under the 
former head as the present supply is about 49 
gallons per head, per day. Now according to ex- 
perience here, the total amount it is possible to use 
for domestic purposes alone is not above 14 gallons 
per head per day. Any greater amount than this 
supplied is mainly waste. Hence in the case of 
Paris, if its mains were properly attended to there 
would be 35 gallons per aa per day available for 
municipal and manufacturing purposes, which should 
be ample, though a very sank larger amount is used 
for street cleaning purposes in Paris than in this 
country. However that may be, the quantity sup- 
plied is found in practice to be deficient, though 
this deficiency may not improbably be due to 
leaky mains, and in a paper recently read before the 
French Society of Civil Engineers, M. P. Duoillard 
has proposed to remedy the existing state of aflairs 
by taking some 73,000,000 million cubic feet per 
day from Lake Leman, in Switzerland, which would 
bring the supply up to the magnificent amount of 
191 gallons per head per diem, a larger amount, we 
believe, than is supplied to any city in the world. 
The necessary works at the present outlet would 
only raise the level of the water in the lake an 
insignificant amount, and would really improve it, 
a3 the annual fluctuations of water level would be 
considerably reduced. 


’ AN Intrerestinc Ligut AND Power INSTALLATION. 

Mr. C. F. Brush, the well-known electrician, 
has erected an interesting plant to supply his resi- 
dence at Cleveland, Ohio, with electricity for light 
and power purposes. The installation consists of a 
large windmill 56 ft. in diameter with a total sur- 
face of 1800 square feet, which is mounted ona 
tower 60 ft. high and drives a dynamo working 
into accumulators. The whole tower is carried on 
a wrought-iron pivot 14 in. in diameter, round 
which it is carried, by suitable wind vanes, to 
rotate as the direction of the wind alters, so that 
the mill is constantly kept in a proper direction 
forthe wind to drive. In the upper part of the 
tower is the main shaft, which is 6 in. in dia- 
meter and 20 ft. long. One of its ends projects 
through the side of the tower, and carries the mill 
wheel. Inside the tower, about the middle of the 
shaft, is keyed a pulley 8 ft. in diameter and 32 in. 
wide. Below this, having the whole of its weight 


supported on the above belt, is the countershaft, 
the ends of which run in bearings, which slide in 
vertical guides. This shaft is 3} in. in diameter, 
and has keyed to it one pulley 16 in. in diameter 








and 32 in. wide for the main belt, from the shaft 
above, and two narrower pulleys, on each side of 
the one just mentioned, for the dynamo belts. By 
means of these belts the dynamo is slung in the 
same way as the countershaft, so that the whole of 
the weight of dynamo, countershaft, pulleys, and 
belts is finally carried by the main shaft at the top 
of the tower, the total weight borne being 4200 Ib. 
The dynamo makes fifty revolutions to one of the 
main shaft. Automatic switches are fitted which 
set the dynamo in operation when the speed is 
sufficient, and an additional regulator is provided 
which prevents the electromotive force rising above 
90 volts. The circuit opens automatically at 75 volts 
and closes at 70. The current is led to a set of 
408 accumulators divided into 12 batteries of 
34 cells each. Each cell has a capacity of 100 am- 
pere hours. The house is fitted with 300 incan- 
descent lamps, about 100 of which are in use 
nightly, and there are two are lights and three 
electric motors. Experience shows that the mainte- 
nance costs but little, but the first cost was very 
high. 


Tue New Rovte To THE Fast, 


The new route to the East vid Canada has been 
inaugurated in fitting manner by a voyage from 
Japan to Britain, which for speed is probably un- 
precedented, the ocean voyage to Vancouver and 
the transcontinental railway journey to Montreal 
having been covered in a fortnight ; and as the 
Atlantic passage can easily be made within a week, 
the hemisphere from east to west may be said to 
have been traversed in three weeks. The actual 
journey was not concluded till Wednesday, the 
13th inst., taking 25 days from Japan, but 
the passengers aud mails had to wait three days 
at New York for a steamer. The Empress of 
India, one of three vessels built under Mr.. Bryce- 
Douglas’s direction at Barrow for the Pacific voyage 
of this new service to the East, had made a trip 
through the Suez Canal to Yokohama, and from 
thence steamed on her first Pacific trip to British 
Columbia, arriving there on April 28, after a pas- 
sage of 10 days 14 hours 34 minutes, two days 
better than the previous record performance. Nor 
was the maximum speed of the vessel attained, as on 
trial she had a speed of 18.65 knots. This vessel, 
like her consorts, is diiven by twin screws and is of 
5920 tons gross, being 485 ft. long. Each vessel 
can carry 120 first-class, 50 second-class, and 600 
steerage passengers. The engines are of the twin- 
screw triple-compound type with 160 1b. steam, and, 
running at 85 revolutions, the mean speed is 18 
knots with forced draught. The passengers boarded 
a Canadian Pacific train at Vancouver, and the 
run thence to Montreal, a distance of 2900 miles, 
was made in 3 days 17 hours, whereas the time 
usually occupied is 6} to 7 days. The average 
speed for the entire distance was 34 miles an 
hour, but the train, according to cablegraphic ad- 
vices, made a record of a mile a minute for 
hours over the western prairie. The first English 
mails for China and Japan by the new route are 
on their way. The Post Office contract under 
which the service is to be maintained gives a 
subsidy of 60,0001. a year, the Canadian Govern- 
ment. paying a fourth and the Imperial Government 
three-fourths. It is to be a monthly service, and 
from Quebec the time allowed is 304 days in winter 
and 284 days in summer, the penalty for failure to 
start at the fixed time being 500l. and 1001. for 
every 24 hours delay, and 1001. for every 12 
hours behind time on arrival. Similarly fast boats 
could make the voyage from England to Halifax 
in five days, and it is to be hoped that before long 
negotiations at present in progress will result 
in a contract being fixed which will induce such 
fast vessels to be employed. When the full ser- 
vice is in working order there is sure to be a great 
development, and in view of the possibilities of ex- 
pansion of trade with the East the prospect is bright. 
The following Table is interesting as giving 


Approximate Distances betweea England and the East in 





Thousands of Miles. 
rea Via Via Via Via 
| Canada. Suez. The Cape. Cape Horn 

To Japan 9} 133 | 15 “= 
»» Shanghai 104 12 | 14 16 
.» Hong Kong.. ll 1 = 6| #13 16 
»» Sydney oe rR 12 18, | 12. 
» Auckland .. 1 12 14 | iit 
+ Singapore .. 12 9 | _ | _— 
»» Brisbane ll 12 j — | _— 








THE PROPOSED NEW RAILWAY TO 
LONDON. 
ENGINEERS’ EvIDENCF. 

THE engineering evidence in support of the Manchester, 
Sheffield, and Lincolnshire Railway Company’s Bill for their 
extension to London scheme was reserved for the conclu- 
sion of their case, and occupied the greater part of the 
last three sittings of the Committee prior to the Whitsun- 
tide holidays. 

Mr. Charles Liddell, M.I.C.E., engineer to the Man- 
chester, Sheffield, and Lincolnshire Railway Company, 
and tothe Metropolitan Railway Company, was examined 
by Mr. Littler, Q.C., upon the engineering and physical 
features of this proposal. Following in considerable de- 
tail the plans of the promoters under this scheme, he ex- 
plained that starting from mage A for Quainton-road, 
they began by a junction with their line, now 
under construction, passing a short distance from and to 
the eastward of the Midland Mansfield line and the 
Great Northern Newstead line, crossing them at_Linby. 
Thence they would run to the west and so reach Basford 
and Sherwood Rise (suburbs of Nottingham). From the 
last-named place they would tunnel beneath Nottingham 
to the middle of the town at a considerable depth and 
through red sandstone rock, which was very favourable 
and economical for the purpose. Then they proceeded in 
tunnel or covered way to the scarp of the hill on the 
south of the town, across the streets, canal, and the Mid- 
land Railway by viaduct, and at the Trent they would 
cross the Midland Railway at an elevation of 23 ft. from 
rail to rail, and with a clear span of 200 ft. over the 
whole of the existing lines. After leaving Nottingham 
they would run in an almost straight north and south 
course past Ruddington, Kast Leake, and Stanford to 
Loughborough ; thence to Anstey,and in a south-south- 
easterly direction to and through Leicester; on to Lut- 
terworth and Rugby, where they would cross over 
the London and ath: Weters main line south-east 
of their Rugby Station, and so, by way of Braun- 
stone, Woodford, Brackley (crossing the London and 
North-Western Banbury and Oxford lines), Twyford, 
and Charndon, to Quainton-road, where they would join 
the Metropolitan system. Referring to curves and 
gradients, Mr. Liddell assured the Committee that 
they were very good throughout, and mentioning that 
the falling gradient from Annesley to Nottingham was 
lin 182, he stated that there was nothing in the other 
direction worse than 1 in 330, and also that from Notting- 
ham there was nothing in either direction worse than 1 in 
176 all the way down to Quainton-road. The 1 in 132 
went about six miles. There would be, he admitted, a 
certain amount of heavy work, but in so long a line that 
was unavoidable. The whole length of tunnelling was 
7735 lineal yards, and the total length of viaducts was 
3407 lineal yards. The witness estimated the total for 
the whole main line, 91 miles, from Annesley to Quainton- 
road, at 3,422,483/., or an average cost per mile of about 
37,000/. In addition to this he estimated 28,6501. for 1 
mile 2 furlongs of certain short connecting branches. 

Mr. Liddell explained that the promoters would widen 
the existing Metropolitan Railway so as to give two addi- 
tional lines for through traffic and two additional for 
local traffic ; and land was also provided for laying two 
additional lines in future, which would give four new 
lines from the Metropolitan Company’s land at Willesden 
Green, down to the terminus, in addition to the two 
existing local traffic lines from that point to Baker- 
street. He then described the other proposed junctions, 
and the intended methods of construction, which would be 
such as to give the least annoyance or injury to the neigh- 
bourhood. 

Taking up some of the points of opposition, Mr. 
Liddell said the proposed crossings over the London and 
North-Western Railway,.to which that company objected, 
were only ordinary crossings and could be protected in the 
ordinary way. There was, indeed, nothing in them which 
he and Mr. Stephenson, of the London and North- 
Western Company, could not age 3 well settle if the 
Committee passed the preamble of the Bill. Then the 
Midland Company urged that the new line was not neces- 
sary, and could not be equally efticient with their system, 
but as a matter of fact the new line was shorter than the 
existing lines to Aylesbury, Quainton-road, Stratford, 
and Lutterworth. It was nearly as short to Rugby, 
Leicester, nana, Loughborough, Chesterfield, and 
Beighton, and as between Leicester and Nottingham it 
was a shorter and more direct line; and to all the 
villages upon the route it was shorter. Moreover, 
the ruling gradient was, he believed, better than the 
Midland gradient between Nottingham and London. 
The Midland Company had a gradient of 1 in 140 at 
Manton, but there was a worse gradient than that on the 
Metropolitan Railway. As to the Great Northern and 
London and North-Western lines, they were very 
crooked ways to get to Leicester, while the Midland was 
direct. The latter was 99 miles, the London and North- 
Western was 115, and the Great Northern was 127, and 
they terminated at the outside part of Leicester with a 
dead-end station, whereas the new line would terminate 
in the centre of the town. Taking Nottingham in the 
same way, the Midland district was 123 miles, the Great 
Northern was 127, and the London and North-Western 
was 130, and those were also dead-ended lines terminating 
outside Nottingham, and therefore bianch services. An 
objection was raised, on the allegation of inconvenience 


to a pro crossing at Linby, but that could be ob- 
viated by arrangement. If the Midland Company 
made, as they proposed to do, a bridge over their 


line for the public road, that would necessitate an 


alteration of the promoters’ line of about 20 yards, 
or a deviation of about 20 yards sideways, to allow the 





But there would be no difficulty in 


bank to tail out. 
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arranging for the girders and supports so as to cause no 
obstruction in crossing the Midland Railway; there 
would be no difficulty as to the crossing at Leicester ; 
and there was nothing in the Great Northern petition 
which would affect himself as an engineer. 

Lengthy as Mr. Liddell’s examination in chief was, 
his cross-examination was even longer, especially upon 
engineering points. In the course of his replies to Mr. 
Saunders, representing the London and North-Western 
Railway, he stated that the promoters intended to cross 
the tunnel of the London and North-Western line near the 
Loudoun-road Station ; and the rail level of the new line 
would be 17 ft. above the rail level of the existing railway. 
They would cut right through the arch, which was quite 
at the end of the tunnel, and there would be no difficulty 
about that. Their line would be 30 ft. from the western 
face of the tunnel. _ The formation would be four lines of 
50 ft., in open cutting as far as possible, but part of it 
would have to be filled in to get underneath the roadway. 
The soil was clay and he anticipated no difficulty from 
moving a large quantity of that cla , for it was not 
very deep, Referring next to venti ioien considera- 
tions, Mr. Liddell mentioned that about one-half of the 
sectional area of the tunnel would be obstructed by these 
works, and therefore it would be necessary to provide 
ventilation for the tunnel on both sides. That applied 
more to steam and smoke than to the air that would 
be breathed. He was not aware, but would not be 
surprised to hear, that in order to give freer play 
to the smoke and steam in their second tunnel, the 
London and North-Western Company made it much 
larger in sectional area than the first. The old tunnel 
was 20 ft. 9 in. in height, while the new tunnel was 
24 ft. 9 in. high; and that difference of course gave a 
very large increase of sectional area. He had not yet 
considered very carefully how he was oing to give the 
increased means of ventilation, but tat was a thing 
quite possible to be done, even if by artificial means. 
believed, however, that other than artificial means 
could be suggested. 

Being furt ler cross-examined by Mr, Saunders, Mr, 
Liddell explained that he did not take the line of the 
peered station on the east of Regent’s Park by tunnel- 
ing under the open part of Primrose Hill, because he did 
not suppose he would be allowed to take it there, and 
also because. that would have involved sinking shafts on 
Primrose Hill. As to the suggested station near the 
Edgware-road Station of the Metropolitan Railway, there 
would be great objection to that, on account of levels and 
on account of property. They would have to come off 
from the Metropolitan Railway at Edgware-road, or 
somewhere near there ; they would then have to get 
across the North London line, across the London and 
North-Western line, and then to cross all the land along 
the Edgware-road at a low level. He did not know how it 
could be done at all, unless by means of a viaduct. In 
reply to other questions the witness stated that the pas- 
fenger station was to be on the extreme east side of their 
land towards Regent’s Park, parallel with the Park-road; 
the goods and coal station would be to the westward of 
the pre station ; and there was to be one coal depot 
on the Grove-road and one on the canal. 

Sir George Dou las, in reply to Mr. 
—_ very warmly in favour of this 
that he was prepared to support Mr. Liddell’s evidence 
throughout. He had, he also said, carefully examined 
the plans and sections and the estimates, and the 
whole scheme from one end to the other, and he had 
been specially struck with the care and long atten- 
tion which must have been given to this matter in 
order to select such a route as had been chosen to meet 
the various difficulties which otherwise would have been 
found in connection with the large towns of Nottingham, 
Loughborough, and Leicester, and of course London itself. 
He admitted that it was impossible to lay a line out 
through a thickly populated country like England with- 
out raising the question of residential in jury, but in this 
case he thought that had certainly been minimised. In 
his opinion the estimates were ample for all present pur- 
peoees and with respect to the crossing of the Midland 

tation at Nottingham he pointed out that it was practi- 
cally mmpossible to pass either to the east or the west 
without meeting with very great difficulties indeed. If 
the passed to the eastward the promoters not only had 
to deal with the Midland Station, but also with the Great 
Northern Railway. If they went to the westward they 
would have twice to cross a most important road out of 
N ottingham, and not only so, but they would at once be 
involved in difficulties ‘with other roads before they 
could reach the tunnel, and in fact it would not be prac- 
ticable without such serious alterations to streets as he 
was sure the corporation would not agree to. If the pro- 
moters continued their present station, probably the 
better course would be, as Mr. Liddell had suggested, to 
put one span right across a 200 ft. span, with a headway 
underneath of 20 ft., but even if the line was supported 
by columns from the several platforms, that would not 
seriously interfere with the space and accommodation of 
those platforms. That would be the same arrangement 
as at Willesden, 

Sir George Bruce, past-president of the Institution of 
Civil En neers, also stated that he had carefully con- 
sidered the mang and sections, and had examined the 
course of the line, the country and the places most affected, 
and he found that the line had been laid out extremely 
carefully. With regard to the crossing of the London and 
North-Western tunnel atthe London end, he confessed that 
there was an objection to cutting into that tunnel, but he 
thought that was best met by the suggestion of the pro- 
moters, to move the centre line a little towards the west 
and shortening the Primrose Hill tunnel of the London 
and North-Western line. Inthat way they would not cut 
into the tunnel, but would simply shorten it, and that 


Worsley Taylor, 
scheme, stating 








would do no harm at all to the North-Western Railway ; 
and it also would not interfere with the signals, as they 
could be put, as they were at present, into the six-foot 
way. He believed that when once the line was 
made into London the inhabitants would know very 
little more of its existence than they now did of the 
St. John’s Wood Railway, which was scarcely felt or 

In short, the whole line had been ably laid out by 
a skilful engineer. 

Sir Frederick Bramwell, C.E., F.R.S., fully indorsed 
the view last expressed by the preceding witness, and 
a to the approaches to the proposed terminus, he 
observed that they certainly wound bear comparison with 
the streets which gave access to Euston Station. He 
added that he had made a special inspection of the pro- 

as to carrying the new line over the London and 

orth- Western Railway at Loudoun-road, and he believed 

that the work would be carried out in such a way as not 

to seriously to endanger the stability of the North- 

Western Company’s works or to interfere in any way with 
the company’s traftic, 

After a short examination of Sir Douglas Fox, and one 
other witness having been called, the Committee ad journed 
over the Whitsun holidays, 








JENA GLASS. 
To THE Eprror or ENGINEERING. 

Str,—The writer of the excellent articles on the above 
subject in your recent numbers, seems to have fallen 
under a misapprehension on one point. Alluding to Dr. 
Dallinger’s statement that he had examined some foreign 
glasses, the price of which was perfectly marvellous 
when their very close approximation to perfection was 
considered, the writer would appear to imply that Dr. 
Dallinger was speaking as a mere expert or connoisseur, 
to whom price was a secondary consideration, But the 
remark has to be taken in the most literal sense, and its 
purport cannot be too widely known. He was referrin q 
not to the ‘‘apochromatics” of Ziess and Powell, whic 
are excessively costly, but to the so-called ‘*semi-apochro- 
matics ” of several German makers, intended for students 
and practical workers, to whom they are an inestimable 
boon. The most prominent of these are the Nos. 3 and7 
of Leitz, of Berlin (described by Mr. Nelson, Journ. R.M.S., 
February, 1890), and the No. 6 of Riechert, of Vienna, 

hese are admirable in correction and efinition, and, 
though only about half the price of the cheapest English 
objectives of like power, the new Jena glass employed in 
their construction enables them to at least equal in per- 
formance the productions of our first makers a few years 
back, which cost four or five times as much. I may 
briefly describe them. 

The Leitz No.3 is spoken of asa “ two-thirds inch,” 
but this is incorrect. It is only a little above a 1-in. ; by 
my measurements ath, and is of Num. Ap. 0.26 (30 deg. ). 
The Leitz No. 7 is in power a full 4-in., and in N.A. 0.88 
(123 deg.). The Riechert No. 6 is equal in power to an 
English }-in. When I add that these glasses, all with 
exquisite definition, cost only 18s. and 32s. respectively, I 
think that Dr. Dallinger’s expression of surprised gratifi- 
cation will be held to be fully justified. The two glasses 
by Leitz are made in large numbers to accompany his 
medical microscope, which is one cause of their great 
reduction in price. One caution must however be given. 
If the higher powers have been made to suit the short 
body of Continental stands, they will not give their best 
performance on an English 9 or 10-in. body-tube without 
readjustment. This, I believe, the London agents, 
Messrs. Baker, of High Holborn, can satisfactorily pro- 
vide for when required. The upshot of the whole is that 
the fortunate workers and students of the present day, 
can, by judicious selection, procure an admirable series of 
objectives for general purposes at the price of a single 
glass by one of our own leading opticians. From con- 
siderable personal experience, I always recommend such 
a choice as the following: 3-in., 10 deg. ; 2-in., 12 deg. ; 
1}-in., 14 deg. ; 1-in. 16 deg. ; (these by Wray, of High- 
gate) ; ;'5 in. (Leitz No. 3); 4 in, 40 deg. (V ray); }-in. 
(Reichert, No. 6); and 4 in. (Leitz, No. 7). A low-angled 
l-in. is included in the above selection as well as the 
Leitz No. 3 of nearly the same magnif. ing power, since 
the latter, though superior in surface efinition, has not 
penetrative depth sufficient to give a satisfactory view 
(especially on a monocular) of uneven objects, as opaque 
injections and unprepared subjects seen by reflected 
light. This full working series of eight glasses, each 
excellent of its kind, and jointly equal to all the general 
requirements of the microscopist, whether for study or 
intellectual recreation, costs only 9/., little more than 
the price of a leading English eighth. Indeed the four 
principal glasses of t.1e above list (2 in., 75 in., } in., and 
4 in.,) would alone, with choice of eye-pieces, suffice for 
most practical purposes, and these would be covered by a 
5’, note. The importance of this to workers, seldom 
overburdened with means, is obvious, One is tempted to 
enlarge upon the subject, but I refrain, the more so as it 
hardly comes within the more immediate scope of Encr- 
NEERING, am, Sir, &c., 

Freverick W. Grirrin, Ph. D. (Jena), 
Bristol School of Chemistry, 





THE STRENGTH OF SHORT BOILERS. 
To THE EpitoR or ENGINEERING. 

Sir,—I admit with the greatest pleasure my in- 
debtedness to you for opening your columns to the dis- 
cussion of the strength of boilers, as illustrated by my 
experiments ; but I cannot admit that the | you 
propounded on the subject is a satisfactory one. It ma 
account for the bulges at the ends of the cylinders, but it 


! does not account for the high pressure sustained by them. 


Ido not refer to ultimate strength, but to the elastic 
limit of the joints, which in the testing machine was 
reached at a strain of from 124 to 15 tons per square inch 
of section, and in the models was not reached until the 
strain was from 25 to 30 tons per inch, according to 
current theory. This is surely a iscrepancy that cannot 
be easily got over, and your theory, which gives approxi- 
mately the same strain at the centre of the cylinder as 
the current theory, and a still greater strain at the ends, 
does not diminish, but increase, the anomaly. 

I suppose we must agree to differ as to the proper 
wnathed of investigating the strength of a longitudinal 
strip. Whether we consider the bending outward of the 
centre of a boiler from internal pressure, or bending the 
ends iuwards, as suggested by you, it appears to me 
that the diflerence between considering the boiler as con- 
structed of a lot of independent staves or as a continuous 
whole, is an incommensurable difference, and that the 
treatment of a beam which is not split into staves, as 
though it were, is necessarily erroneous. 

Be this as it may, I have pointed out what appears to 
me to be a grave error involved in the current theory ; my 
experiments show that the current theory certainly did 
not apply to my models. 

In the appendix to m paper I gave reasons for con- 
sidering that the normal distribution of strain in a cylin- 
der would produce a uniform tension throughout any cen- 
tral section through shell and end-plates. No one hasas 
yet attempted to show any error in this reasoning, and 
until they have done so, I shall consider the argument 
unanswerable. 

I am, Sir, yours truly, 
Newcastle-on-Tyne. J. E. Spence. 
[We rather fancy that Mr. Spence is taking the break- 

ing-down point as identical with the elastic limit, as is 
very commonly done. The true elastic limit is, however, 
considerably below the yield point.—Ep. E.] 





ARTILLERY STEEL. 
To THE Eprror or ENGINEERING. 

S1r,—The welcome paper contributed to the Iron and 
Steel Institute by the | se of Ordnance is evidence 
that in future the character of the material of our artillery 
will receive the scrutinising attention that its supreme 
importance commands, 

Vithout referring to the part of the contribution that 
describes the more or less hypothetical, shall I say 
fanciful phenomenon, I should like to make a few com- 
ments on the assertion made by Dr. Anderson, that 
“like ice and water, steel and cast iron have a greater 
volume in the solid than in a liquid state.” My expe- 
rience and theoretic investigations tend to show quite the 
contrary, and that, like most, if not all metals, both iron 
per se and in its carbide form as steel, expand with the 
addition ot heat, according to well-known coetficients of 
measure of dilation (vide “‘ Fizeau Annuaire du Bureau 
des Longitudes,” 1885), until a temperature is reached 
that destroys the static molecular integrity, and the 
metal becomes fluid ; even then the volumetric dilatancy 
proceeds pari a with the increase of temperature, con- 
sequently the liquid condition must be of greater volume 
than its cold one, otherwise—and here is a question for 
Dr. Anderson—if the cold condition occupies a greater 
volume than the fluid one, would not the metal on coolit g 
burst or fracture the moulds containing it? 

In my contribution to the discussion on Professor 
Greenwood’s paper, vol. xcviii. Minutes Inst. C.E., page 
200, I attempted to enunciate by calculation the formule, 
the molecular density, or equivalent specific gravity, and 
degree of volumetric increase of metal (steel) heated to 
malting point, and inversely the volumetric reduction in 
cooling from the fluid to the solid condition which may be 


taken to equal —22 of the fluid mass, 
6967 


Inversely the cold steel, of a volume x, occupies a 
volume y, when melted thus : 


x2+22 
2+f —— }=y». 
. ( 6967 ) P 

The explanation of the fact that sometimes a piece of 
cast iron thrown into a bath of molten steel floats on the 
surface is obvious, 

When a pig or ingot is run or cast on cooling from the 
outside inwardly, the shell or outside surfaces of the ingot 
cool initially to near size of the internal dimensions of the 
mould, the internal part of the mould or casting on being 
cooled leaves gas-inclosed cavities equivalent to oer of 

‘ 
the total mass or bulk of metal. 

So that actually the pig or ingot is acompound of metal 
and inclosed gas cavities, and its compound density and 
specific gravity is very little different from that of the 
fluid metal, and when this cold compound metal and air 
is thrown into the bath of steel and becomes heated the 
effect of the expanded gases is evolved, and the bubbles of 
escaping carbon-monoxide from the metal in process of 
decarbonisation sometimes forces the added metal above 
the surface. tiie: 

Let Dr. Anderson try the experiment of throwing into 
a bath of dead milted steel a piece of iron or steel of a 
thoroughly dense character, a portion of a steel rail or tool 
steel, or a broken cast-iron pipe will do, and I think he 
will find it disappear below the surface and remain there 
until melted. : 

Mr. Snelus draws attention to the fact that if cold steel 
ingots are placed in a furnace they sometimes blow up 
like guns. This is not, I think, so much due to internal 
molecular stress as to the expansion of the inclosed gases 
in the cavities. 





A simple thermo-dynamic calculation will show the 
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enormous pressure that will be exerted by the rigidly 
inclosed gases; as they are compressed by the influence o 
the added heat this effect clearly accounts for the violent 
rupture. ' ’ 

If steel ingots are imperfectly cast, oil-hardening can 
only partially restore molecular equilibrium, The range 
of useful effect of the oil is the limit of its temperature 
below volatilisation point, say 600 deg., whereas the 
initially internal stress is a function of 2500 deg. at the 
temperature of solidification. s 

e same remarks apply to annealing, but in a less 
degree, as the range of useful effect may be equivalent to 
1100 deg. If a metal is cast in a perfect state of equili- 
brium it requires neither annealing nor yet oil-hardening, 
and no mechanical treatment will improve its general 
characteristics as the density of a perfect metal is unalter- 
able, and the specific gravity is always a true index of 
the physical value of the metal. | f 

There are many other points raised in Dr. Anderson’s 
communication, 


important, instructive, and invitin ) 
might benefit by 


which are deserving of attention an 
critical analysis, . 

It is, I suggest, desirable in producing metal suitable 
for guns or projectiles to so cast it, that its contraction 


cavity coefficient x, or eer" shall be reduced to the lowest 
967 
practicable extent, otherwise no system of treatment— 
chemical, thermic, or mechanical--will restore absolute 
molecular contact or perfect density, and consequent neu- 
trality and freedom from internal stress of steel or iron. 
Yours faithfully, 
B. W. THWAITE. 





THE ATLANTIC RECORDS. 
To THE Eprror or ENGINEERING. 

Sir,—In ENGINEERING of May 8 there were a few 
errors made in the article on the above subject. In the 
table of the Etruria’s and Umbria’s best passages, the 
fastest passage, 6 days 1 hour 44 minutes, by the Etruria, 
is given as being made in September, 1889; and yet in 
the table of the westward records from 1888 to 1890, that 
passage of the Etruria was given as being made in June, 
1888. The City of Paris broke the record for the first 
time in May, 1889, so that if it was in September of that 
year that the Etruria’s 6 days 1 hour 44 minutes e 
was made, she did not break the record at all by that 
passage. Her record when the City of Paris broke it 
would have been 6 days 2 hours 7 minutes made in May, 
1888. 

It was stated that the Majestic’s best passage in 1890 
was 5 days 21 hours 37 minutes. Allow me to correct 
this. That passage was made in 5 days 21 hours 20 minutes, 
so that it is practically equal in time to the City of New 
York’s best, only one minute longer. Her mean speed 
too, instead of Coing about 19.63 knots that voyage, was 
really 19.67 knots, above the City of New York’s best. 
It should be stated, too, that before that passage the 
Majestic had maintained a speed of 19.87 knots during an 
entire voyage, better than the City of New York’s best 
by .240f a knot. 

As regards the tonnage of the four “‘ racers,” that of the 
City of Paris and City of New York is 10,499; the Teu- 
tonic is 9686 tons, and the Majestic is not of the same 
tonnage ; she is larger than her sister, being 9861 tons. 

In the list of record runs to the west you give the west- 
ward voyage of the City of Paris in July, 1889, as one. 
Since this voyage took 5 days 23 hours 10 minutes, and 
since she had before made the passage in 5 days 23 hours 
7 minutes, this was clearly not a record voyage; so that 
she broke the westward record twice ; not three times, as 
one might imagine on glancing at the table. The distance 
marine too, for this voyage, in July, is given as 2797 
knots. Now, the Inman Company announces that 
2775 knots were covered this voyage, and I presume the 
company is correct. Thus the average speed for this 
voyage, instead of being 19.6 knots, was really only 
19.38 knots. me 

Will you kindly inform your readers if it was on the 
eastward or westward voyage of June, 1889, that the City 
of Paris made the record day’s run? k 

It should have been mentioned, I think, that the 
average speed, 19.67 knots, maintained by the Teutonic, 
was on an eastward voyage. : ‘ 

In the full account of the recent trials of the City of 
Paris you gave for the average steam pressure during the 
five runs 143 lb. per square inch. On taking the average 
of the pressures for each run as given in the table, I found 
it to be 144} lb. . 

Was the pitch of the propellers altered during the 
trial? You gave the mean pitch as 28 ft. 

Yours, &c., 
GREYHOUND, 
Belfast, May 15, 1891. 


MISCELLANEA. 

A coMPANY is being formed by capitalists of Buffalo, 
N. Y., to construct a tunnel under the Niagara River, 
from that city to Fort Erie in Canadian territory. 

A tunnel 6000 ft. long to drain a subterranean lake in 
the Centralia coal basin, Pennsylvania, has just been com- 
jleted. This tunnel is to be extended for another 
S000 ft. to another mine, and will then be one of the 
largest in the States. 

The s receipts of the twenty-three principal railways 
of the Tnited Miandem, for the week ending May 10, 
amounted, on 16,245 miles, to 1,367,942/., and for the 
corresponding period of 1890, on 16,1594 miles, to 
1,351,0061., an increase of 854 miles, or 0.5 per cent., and 
an increase of 16,936/., or 1.2 per cent. 

The Trade and Navigation returns for March show 
exports amounting to 20,919, 066/., an increase of 574,6991., 





or 2.8 per cent., on the corresponding month in 1890; the 
importsamounting to 38, 982,537/., anincrease of 3,302, 295/., 
9.2 per cent. The value of the iron and steel exports was 
2,612,179/., against 2,716,075/., a decrease of 3.8 per cent., 
and of the coal and coke exports 1,674,513/., against 
1,460,978/., an increase of 14.6 per cent. 


The report for 1889 of the Dominion Minister of Rail- 
ways and Canals shows that there are fifty lines of rail- 
way in operation in Canada. Further total mileage, 
irrespective of sidings, of 13,325 miles, of which 12,539 
miles are laid with steel rails. The paid-up capital of 
the lines is 760,576,446 dols. The gross earnings were 
42,149,615 dols., but the net earnings only 11,111,070 dols. 
The number of passengers carried was 12,151,051, and 
17,928,626 tons of freight were conveyed. The total 
number of miles run by trains was 38,819,384. 


Mr. A. E. Ryles, the locomotive and carriage superin- 
tendent of the Bengaland North-Western Railway, states 
that after a year’s trial of eucalyptus extract in locomo- 
tives, he considers it very effective in preventing incrus- 
tation. From eight to ten ape of strong extract added 
to the water in the boiler of a locomotive will, he states, 
enable the engine to run 100 miles before it becomes neces- 
sary to wash the boiler out. On adding the extract for 
the first time to a dirty boiler, however, from three to six 
weeks will, he states, elapse before the incrustation begins 
to ig and it takes about six months to remove all the 
scale, 


Messrs. Merryweather and Sons, of Greenwich, have 
a fine show of fire-extinguishing apparatus at the Naval 
Exhibition. The largest engine exhibited has been 
named the Lord Nelson, and may be seen in the Howe 
Gallery. It is capable of discharging 900 gallons of 
water per minute, and steam can be raised in ten minutes, 
Two smaller engines specially designed for use on ship- 
board are also shown. The firm laos also fitted up a 
number of fire stations in various parts of the Exhibition 
grounds, and a ‘‘ Greenwich” engine is kept in constant 
readiness for action in case of an outbreak of fire in any 
spot. 

Some interesting trials have recently been conducted 
at Portsmouth with some 32-ft. cutters of a new class for 
the Navy, one of which has been despatched to the Naval 
Exhibition. The craft have been designed by the Ad- 
miralty to carry a formidable armament, consisting of a 
spar torpedo forward, a Whitehead torpedo upon each 
side, and machine guns forward and aft. The hulls and 
engines of the cutters, of which there is to be a total of 
24, are being constructed by Mr. J. Samuel White, of 
Cowes, and during a run of two hours at full speed they 
averaged 84 knots, being half a knot in excess of the 
contract. 


Speaking on the subject of locomotive side rods before 
the Southern and South-Western Railway Club of the 
United States, Mr. P. Leeds stated that for years his 
practice had been to make the main side aring as 
tight as it would run cool, and to make the other bearings 
slightly oblong in the brass, leaving them ;/; in. open on 
the side furthest from the main pio. The speaker stated 
that this practice caused no pounding. In his opinion 
a side rod could not be too long to run cool, and he be- 
lieved that its being loose at extremes from the main 
bearing never injured either rod or pin, whilst the oppo- 
site practice had resulted in the stripping of many an 
engine. 


The guns of the United States dynamite cruiser Vesu- 
vius were tested at Lynn Haven Bay on Tuesday. The 
experiments began with the firing of three shots from her 
starboard gun, the first at a target one mile distant, an- 
other at three-quarters of a mile, and a third at half a 
mile, the vessel remaining stationary during the firing. 
These were followed by three more shots at the same dis- 
tances with the vessel going at full speed. Every shot 
struck near enough to the target to sink a small vessel, 
and in one case the bull’s-eye was struck. The centre 
gun, which had not been previously ranged, was then 
tested. Three shots were fired at the same ranges, the 
vessel being rege ys The valves of this gun are dif- 
ferent from those of the starboard gun, the regulation of 
pressure being largely guesswork, but the maximum force 
5 found perfect and the range uniform. The shots fell 
short. 

The United States Census Department have issued a 
report giving the capital cost and operating expenses of 
fifty tram lines in America, ten of which were operated 
by cable, ten by electricity, and thirty by animal power. 
The figures are as follows : 





— Cable. | Electric. Horse. 

Total costof roads) _—_dols. | dols. dols. 

and equipment 26,351,416 | 2,426,285 | 22,788,277 
Cost per mile of 

roads and equip-| | 

ment... al 184,275 | 36,094 41,283 
Total operating! | 

expenses per car 

mile wes] 14.12 cents 13.21 cents , 18.16 cents 


Dey 


A meeting of the Institute of Marine Engineers was 
held in the Langthorne Rooms, Stratford, E., on Tuesday, 
May 12, presided over by Mr. F. W. Wymer, vice-presi- 
dent, when Mr. Macfarlane Gray gave a popular lecture 
on Logarithms—at the special request of the Council— 
kindly prepared at short notice for this meeting. The 
subject was treated mathematically and _ historically. 
The lecturer stated that logarithms have been to science 
what steam has mn to commerce, and Scotland’s 


monuments in Prince’s-street Gardens, but by the brass 
plate in the porch of St. Cuthbert’s Church which tells 
that John Napier, the laird of Merchiston, the inventor 
of logarithms, is buried there. This lecture is not to be 
printed in the Transactions. After the lecture the hon. 
secretary stated that up to date, 120 members and friends 
had promised to be present at the Institute dinner at the 
Holborn Restaurant on the 20th inst. At the next meet- 
ing on the 29th inst. the subject will be the Metacentre, 
popularly explained by Mr. Macfarlane Gray. 


In a lecture on the ‘‘ Magazine Rifles of British and 
Foreign Armies,” delivered at the Royal Institution, 
Lieutenant-Colonel Fosbery, V.C., spoke very highly of 
the British weapon. Such failures as had occurred he 
attributed to the ineaperience of the workmen. In the 
early daysof the Martini-Henry the mainsprings broke like 
glass, but the difficulties were ultimately got over. The 
shooting standard of the new weapon was very high. In 
making a comparison with Continental weapons, he re- 
marked that the German ‘system looked very pretty, 
but if report was to be believed there had been accidents, 
and grave accidents too, with that gun, as indeed would 
inevitably take place with a first issue. Only in Germany 
the Press was not permitted, as with us, to depreciate the 
weapons on which the safety of the empire might de- 
pend, and such misadventures as he alluded to only 
reached the ears of the most careful inquirer.” He 
asserted that no soldier to-day carried a small arm which, 
“when the first difficulties of manufacture, en gros, 
should have been overcome, would make a more magni- 
ficent record as a weapon of war, and the first fighting 
that allowed a fair comparison to be made between the 
arms they had examined in the camp and the field will 
justify and more than justify, the position he had taken 
regarding it.” In the discussion which ensued at the 
close of the lecture, Colonel Slade, commandant of Hythe 
School of Musketry, gave the weapon the very highest 
character for accuracy of firing, for endurance of hard 
work, and for the wear and tear its barrel could sustain, 
and declared that he had been unable to break down the 
gun. The mainspring of the magazine rifle, being now 
made of properly tempered steel, would bear the hardest 
work. He held that the British magazine rifle was the 
best of all weapons. 


In an article on_rivetted steel pipes, read before the 
American Water Works Association, Mr. D. J. Russell 
Duncan states that a much lower factor of safety is 
adopted for such pipes in America than in this country. 
I the States the factor of safety is sometimes as low as 
2, and seldom higher than 5, the average being 3.6. In the 
case of a rivetted wrought-iron pipe 11} in. in diameter 
at Virginia City, Nevada, the head is 950 ft. and the 
factor of safety only 2.4. Mr. Duncan states that the 
best way to protect the pipes from corrosion is to first 
galvanise them and afterwards coat with natural as- 
phaltum, or, when the latter is not procurable, with a 
specially page composition of pitch, tar, petroleum, 
linseed oil, and chalk. The composition is melted and 
raised to 250 deg., and the pipes are allowed to remain in 
it long enough to acquire this temperature. Mr. Duncan 

roposes the following formula for the working pressure 
in rivetted steel pipes, 


where 
p=safe working pressure in pounds per square 


inch, 
t=thickness of shell in inches, 
d=diameter in inches, 

and C=16,200 for high-pressure pipes double-rivetted, 

=12,960 for medium pressure pipes ,, 

9,720 for low pressure 


” 
” 
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The entries for the fifty-second annual country oaving 
of the Royal Agricultural Society of England, which wil 
be held at Doncaster from the 20th to the 26th of next 
month, are now closed in all departments, and from the 
eg which have been issued, the meeting appears 
likely to prove of exceptional magnitude. The total 
amount of space allotted in the implement department is 
12,743 ft. run, exclusive of open ground space, as com- 

d with 9078 ft. at Plymouth last year, 15,602 ft. at 
indsor in 1889, 10,743 ft. at Nottingham in 1888, and 
8217 ft. at Newcastle in 1887. With the exception of: the 
Exhibition at Windsor the entry of implements is, in 
fact, larger than any since the year 1884, when 12,904 ft. 
were allotted at the Shrewsbury meeting: The total 
entries of live stock (horses, cattle, sheep, and pigs) are 
2240, as compared with 1769 at Plymouth, 4014 at Wind- 
sor, 1875 at Nottingham, and 1833 at Newcastle. The 
entries of live stock are thus nearly 400 in excess of any 
previous ordinary meeting of the society, notwithstanding 
the operation of the new rule limiting to three the number 
of entries in the same class that can be made by any 
exhibitor. There are 717 entries of horses, 669 of cattle, 
649 of sheep, 205 of pigs, and 789 of poultry, besides 55 of 
cheese, 189 of butter, and 36 of other produce. Twenty- 
nine candidates have entered for the competitions of 
butter makers for the Society’s prizes and certificates, to 
take place in the show yard from Tuesday the 23rd, to 
Thursday, 25th June. a renege ronan 3 par 
tising in the Society’s district E (i.c., the county of York) 
will compete for the prizes offered for — hunters and 
icultural horses on the Tuesday, Wednesday, and 
Thureda of the meeting. Arrangements are in progress 
for the delivery by experts of lectures on dairy matters 
and on horse-shoeing, in the course of the week. ne 
meeting, therefore, promises to be of unusual interest, 
and the presence at it of their Royal Highnesses the 
Prince and Princess of Wales will doubtless insure a very 


” 








greatest glory is not commemorated by any one of the 


large attendance of the public. 
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CLARK’S GRANITE ROLLER PAINT MILL. 


CONSTRUCTED BY 





We illustrate above an improved mill for grinding 
paint and similar material manufactured by Messrs. 
Wright and Co., of Southwark Bridge-road, London, 
S.E. The machine differs from the ordinary mills in 
having five instead of three rollers. The material is 
fed in between the two uppermost rollers, being pre- 
vented from spreading too much by means of wooden 
cheeks shaped so as to fit between the rollers and 
form a kind of hopper in which the material to be 
ground is placed. From these two rollers it passes 
to a third and fourth placed below, and receives a 
final grind from the fifth roller in front of the machine, 
from which it is delivered to the spout as shown in 
our engraving. The rollers are all of granite turned 
truly cylindrical. They are 15 in. in diameter and 
are mounted on strong steel spindles. These spindles 
run on bearings working in guides, by means of which 
the distance apart of the rollers and the fineness of 
the grinding can be adjusted. It will be seen that 
the driving shaft of the machine is the lowest of the 
six shown. It drives by means of spur gearing roller 
number three, and through it the other rollers of 
the mill. No two rollers working together revolve 
at the same speed, and hence one rubs over the 
other, and thoroughly grinds the material between 
them. In the common three-roller mills it is necessary 
to pass the material to be ground through the mill 
twice, but in this machine one passage is sufficient, 
so that both time and floor space are saved, as the 
— it is claimed, does the work of two ordinary 
mills, 








INDUSTRIAL NOTES. 

THE memorandum of the Labour Correspondent to 
the Board of Trade for May is by no means discourag- 
ing as regards the state of the labour market, what- 
ever may be said as to the decline of trade in some 
industries. 1t admits that there are signs of a dimi- 
nished demand for skilled labour in some important 
skilled industries, yet there is an increased demand 
in other trades to make up for it, as shown by the 
fact that the aggregate number of unemployed has 
diminished. The number of strikes in the last month 
was 77 as compared with 53 for the previous month, 
an increase of 24. The building trades head the list 
with 16 strikes; in all branches of these trades the 
increased demand for labour is such that several im- 
portant concessions in wages have been made to the 
men, and some strikes are still pending for shorter 
hours and advances in wages. The iron, steel, and 
metal trades follow second, with ten strikes, the 
cotton industries come next with nine strikes in the 
month. The engineering trades and the shipbuilding 
trades record four strikes each, but in that number 
is included the Manchester strike for 53 hours, affect- 
ing as many as fifteen firms, and several branches of 
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trade; but it figures only as one strike. The twenty- 
one societies reporting have an aggregate of 242,831 
members, of whom 6548 are returned as out of work; 
in the month previous there were 7000. The propor- 
tion therefore fell from 2.85 to 2.69 per cent. of the 
total. The ratio out of work in the building trades 
declined from 2.7 to 1.5 per cent. The chief falling 
off in trade appears to be in the engineering, shipbuild- 
ing, and the iron and steel trades; but even in this 
case employment is described as being plentiful, 
though not so abundant as it was a year ago. Many 
other trades have, however, improved ; two report as 
being very good, twelve as good, and seven as only 
moderate. The latter term, however, does not mean 
even slackness. 


The monthly report of the Boilermakers and Iron 
Shipbuilders for May state that the returns show very 
little change in the state oftrade. There are 70 more 
signing the vacant book, but there are fewer by 44 on 
out-of-work benefit. The increase in those signing the 
vacant book may be due to the fact that the shipyard 
at Portskewett suddenly and unexpectedly stopped 
work owing to the Chilian insurrection, the firm 
being largely engaged in South American contracts. 
The stoppage is thought to be only temporary. The 
report refers to the gain of the 53 hours in the Man- 
chester district, all ret, set and others participating 
in the concession to the engineers. Members neglect- 
ing their work to the injury of employers, as well as of 
themselves, are again sternly reprimanded, the district 
committees being urged to deal sharply with the 
offenders. The total number of members on home 
donation was only 709 out of a total membership of 
35,893. The total number on the sick list has, how- 
ever, increased from 973 the previous month to 1057 
during the last month, influenza being one of the 
causes of the increase. But there are fewer on the super- 
annuation list by seven. The total increase on the 
funds was 159 members from all causes. A proposal 
is being made to increase the salary of the general 
secretary, in consequence of the extra work since his 
salary was last fixed. The increase of members since 
that date has been $485, while the accumulated funds 
have doubled. The members are reminded that if 
they were asked to work twelve hours per day, instead 
of eight, they would require an equivalent in wages, The 
yearly salary is now only 156/. per annum. Truly the 
trades do not show a good example of high wages or 
short hours of labour to their own servants and em- 
ployers. Mr. Harford of the Railway Servants gets 
250/. ; Mr. J. H. Wilson of the Sailors’ Union 300/. ; 
Mr. Davis of the Boilermakers 450/.; Mr. Drummond 
of the Compositors 250/. Mr. Knight of the Boiler- 
makers and Iron Shipbuilders has built up a powerful 
The union is one of the strongest in the 





country, and the rates of wages of the members are 
higher than in any other skilled trade. 





The movement for the 53 hours per week in the 
engineering and cognate trades is spreading, and will 
ere long become general all over the country. The 
recent strike only extended to what is termed the 
Manchester district, including Salford and a few 
adjacent places. Bolton now follows suit. <A cireular 
has been sent to the employers, signed by the repre- 
sentatives of the Amalgamated Society of Engineers, 
Steam Engine Makers, Pattern Makers, Metal Planers, 
Boiler Makers, Ironfounders, Boiler Makers, Iron 
Dressers, Smiths, Strikers, and Core Makers, 
Grinders, and Machine and General Labourers con- 
nected with those trades, requesting that the 53 hours 
be conceded from the 30th instant, with a full Satur- 
day half-holiday from 12 o’clock at noon, and ceasing 
work on Fridays at 5 o’clock from and after Friday, 
May 29. 





In the Liverpool and Birkenhead districts the ship- 
yards are fairly well off for work, but the boiler-shops 
are only moderately busy ; repairs are not so numerous 
and some men have had to play in consequence. The 
district committee of the Boiler Makers’ Society are 
endeavouring to enforce the apprenticeship rules 
somewhat vigorously, so that none shall come into the 
trade except by indenture of apprenticeship. Rivet 
lads, though working continuously at the trade, are 
not to be considered as regular apprentices, but will be 
admitted to the society as holders-up only. The full 
penalty as pe rule is to be enforced in all cases, Some 
trouble lurks behind that decision. 





In the Cleveland district trade has improved some- 
what, though the iron market has been unsettled, 
because of the irregularities in the Scotch warrant 
market. There appears to have been a large turnover 
of warrants in the market. The shipments from 
Middlesbrough of Cleveland iron has been regarded 
as satisfactory, far exceeding those of the same period 
last year. In the manufactured iron trades things are 
quiet, no improvement reported, prices being rather 
weaker. Forges are well ouheek and inquiries are 
reported for bridge iron and wagon work. There is, 
however, no great stir in trade as yet. 

The steelworkers’ wages are advanced 14 per cent. 
for May and June, according to the terms of the 
sliding scale. That scale has been in operation for 
two years, but it expires at the close of June next, 
unless steps are taken to prolong it. A renewal of the 
scale, or a new sliding scale, is very desirable. 

The blast furnacemen are taking the vote of the 
members with reference to being examined before the 
Royal Commission on Labour by their own witnesses, 
to what extent, and who the witnesses shall be. The 
questions relate to hours of labour, the conditions 
under which the men work, the rates of wages, and 
whether everything is done to insure the pe res and 
comfort of those employed. These men work longer 
hours than most men, and the work is arduous, often 
dangerous. 

A case has just been tried at a police court in the 
district, which the blast furnacemen regard as very 
important. One of the “‘ chargers” at the Skinningrove 
furnaces was ordered by the foreman to charge one of 
the tuyeres ; the man refused, pleading he had never 
before performed such work, and it was fraught with 
danger even when done by the proper person ap- 
pointed for such work; but he offered to assist a 
qualified person, so that the lives of others should not 
be endangered. The man was thereupon dismissed. 
He then claimed 4/. for wrongful dismissal. The Court 
pronounced in favour of the man with costs, though it 
was stated that the order was not to charge the tuyere, 
but only to cut it out. 

In the Sheffield and Rotherham district there is a 
decided improvement in trade in most branches. A 
more hopeful feeling has even pervaded the local iron 
market, and prices have shown a tendency upwards. 
The Great Eastern Railway Company are ae 
tenders for 10,000 tons of rails, the giving out of whic 
order will be welcome to the railmakers, who have 
been indifferently employed, and will have a beneficial 
effect upon the iron market generally. The demand 
for other kinds of railway material, tyres, axles, and 
springs, continues good, most of the local works being 
well employed. Three of the large Sheffield firms have 
also received large orders from the Admiralty for 
armour plates, the whole being of steel. Other heavy 
armour for battle-ships is also being made. There is 
also more work on hand in the rolling of steel for files, 
cutlery, edge tools, and similar goods, and also for 
paragon wire. There is an improved demand for local 
work, files, cutlery, silver plate goods, &c., some firms 
being fully employed for some time to come. The 
manufacturers of scythes, reaping hooks, and similar 
agricultural implements are also in great demand, the 
difficulty being to manufacture fast enough for the 
customers. The threatened disputes as to wages have 
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quieted down for the present, under the influence of 
improved trade. 





The Amalgamated Society of Engineers have been 
holding their triennial sect Medias at Sunderland this 
week, delegates being present from all parts of the 
United Kingdom, America, the Colonies, and the 
Continent of Europe. The conference will extend over 
three weeks, many matters of importance having to be 
considered. Amongst others the question of enabling 
the society to federate with other unions for specific 
purposes will be discussed, some of the rules will be 
amended, and all questions which have been in abey- 
ance for some time, such as are not clearly provided 
for in the rules, will be decided. Mr. Austin, the 
general secretary, is in failing health just now, which 
is unfortunate. 





The proposal to divide the Labour Commission into 
sections is not generally approved of, as it will break 
the force of the Commission, and militate against the 
interest taken in its labours by the general public. 
The proposal of the sub-committee is to split the 
Commission into three sections, one to take the textile 
trades, another the iron, steel, coal, and cognate in- 
dustries, and the other railways, docks, and general 
transport trades. Such a division of labour might 
facilitate the taking of evidence, but the several sec- 
tions would have less force than a select committee of 
the House of Commons. The fact is the Commission 
does not appear to be very clear as to what its real 
object is, or the work it has to perform. A select 
committee would have been at its work long ago. 





Mr. George Howell has introduced a Bill to exempt 
the funds of trade unions paying provident benefits to 
its members from the payment of income tax. Already 
benefit societies and provident societies are exempted 
by 5 and 6 Vict., c. 35; 16 and 17 Vict., c. 34; 52 and 
53 Vict., c. 42; and 39 and 40 Vict., c. 45. Mr. 
Howell points out in his new work, ‘‘Trade Unionism, 
New and Old,” that fourteen societies paid away in 
provident benefits no less a sum than 7,331,952/., as 
against 462,818. for strike purposes. He therefore 
argues that they ought to have the same advantage as 
benefit societies. 





Lord Dunraven has promised to bring before Parlia- 
ment a proposal to create a department of State for 
the purpose of dealing with labour questions gene- 
rally. The Labour Bureau at the Board of Trade is 
merely a starved sub-department, the report on trade 
unions for 1889 not yet —— issued, though the 
reports for 1890 are now published by the unions. 
The Registrar's office in Abingdon-street is useless 
in so far as labour statistics are concerned—even those 
of friendly societies being years behind in their publi- 
cation. 

The release of Mr. J. H. Wilson was accompanied 
by a great demonstration in Cardiff, followed by a 
public breakfast and subsequent meetings. The 
enthusiasm was immense. On Sunday a great meeting 
was held in Victoria Park, London, processions to 
which started from four centres, east, south-east, and 
central London. The quickest way to popularity 
seems to be through a prison, and there are plenty of 
persons ready to avail themselves of this road to fame. 
The case of Mr. Wilson is not yet ended, The 
Cardiff magistrates have granted six summonses for 
perjury against witnesses for the prosecution at the 
recent trial. The hearing of that case will excite a 
widespread interest all over the country. 





Another Labour Congress has been sittin — 
this week in the Westminster Town Hall. It openec 
on Whit Monday, was continued on Tuesday, and 
finished its sittings on Wednesday. The congress 
was called by the Labour Electoral Association. It 
resolved to support labour candidates at the next 
general election, to make further efforts to secure an 
eight hours day, and to establish a distinctive labour 
party in the House of Commons. 





The condition of the mining industries has improved 
rather than declined, and th» threatened labour 
troubles have in consequence veen averted. The 
modest request of the Northamberland coalowners, 
that the men should consider and assent to a reduc- 
tion of 33 per cent., was remitted to the districts for 
consideration, with the result that the men unani- 
mously refused to entertain the proposal. The em- 

loyers have now withdrawn the request, as prices 
Le improved meanwhile. The decision will doubt- 
less be the same as regards the Durham miners, the 
request for a similar reduction being given on the 
same day as that made by the Northumberland 
masters. 

In the Forest of Dean the coalowners are seeking a 
reduction of 74 per cent. in wages, which the masters 
urge is a necessity in consequence of the severe com- 
petition in the coal market. They state that when 





the last 24 per cent. was given it was at a period when 
the price of coal could not be raised without injuring 
their chances in the market. The coalowners further 
i that by the men consenting to the 74 per cent. 
reduction they will be able to reduce the price of coal 
ls. per ton. The men, however, declined to view the 
matter in that light. They contend the circumstances 
do not warrant a reduction either in the rates of wages 
or in the price of coal; and the resolutions at the 
meetings already held declare that they will resist by 
every effort in their power any attempt to reduce 


wages, 

The Welsh miners, at a great conference at which 
60,000 men were represented, have declared by a 
resolution, carried by an overwhelming majority, in 
favour of an Eight Hours Bill for miners at all collieries. 
An amendment was proposed to the effect that the 
matter be referred to the colliery constituencies, but 
it was lost by a great majority. The principle of ob- 
taining the eight hours by legislation was consequentl 
clearly set forth, with the result that the Wels 
miners will support the measure. The wisdom of the 
resolution may be open to question, but that it ex- 
presses the desire of the miners is indisputable. 





THE PHYSICAL SOCIETY. 

On Saturday, the 9th inst., the Society varied its ordi- 
nary procedure by paying a visit to the ancient seat of 
learning situated on the banks of the Cam. 

Assembling at Liverpool-street Station, members and 
visitors to the number of about 100 were conveyed in 
saloon carriages by the 11 o’clock express direct to their 
destination, the whole journey being accomplished in 
about seventy-five minutes, 

Amongst those present were Dr. E. Atkinson, Pro- 
fessor Ayrton and Mrs. Ayrton, Mr. Walter Baily, Mr. 
Shelford Bidwell and Mrs. Bidwell, Mr. D. J. Blaikley, 
Mr. T. H. Blakesley and Mrs. Blakesley, Mr. J. T. Bot- 
tomley, Mr. C. V. Boys, Professor Carey Foster, Mr. 
Conrad W. Cooke, Professor Fitzgerald, Dr. E. Frank- 
land and Mrs. Frankland, Dr. W. R. Hodgkinson, Pro- 
fessor O. J. Lodge, Professor Meldola, Professor Perry 
and Mrs. Perry, Professor Riicker, Dr. a, Pro- 
fessor S. P. Thompson and Mrs. Thom m, Mr. A. FP, 
Trotter and Mrs. Trotter, and Mr. G. M. Whipple. 

On arriving at the historic town the party became the 
Sete of the Cambridge members and proceeded to 

immanuel College, where they were received by Mr. W. 
N. Shaw, M.A. Various groups visited the cloisters 
chapel, and gardens, and at 1 o’clock lunch was provided 
in the college hall. ) 

At 2.30a meeting of the Society was held in the lec- 
ture room of the Cavendish Laboratory. The papers 
read were all by authors resident in Cambridge, and the 
abstracts given below will sufficiently indicate the variety 
of the subjects brought before the Society. After the 
meeting the visitors inspected the Cavendish Laboratory. 
Amongst the many interesting instruments and apparatus 
to be seen, specially noticeable, were Professor J. J. 
Thomson’s 50-ft. vacuum tube glowing from end to end 
with a luminous discharge ; Mr. Shaw’s pneumatic bridge 
by which the pneumatic resistance or conductivity of 
various-shaped orifices and channels can be compared ; 
and the new air condensers to be used by Mr. Glazebrook 
as standards. 

The Cambridge Scientific Instrument Company had an 
interesting exhibit, re a dividing engine, Boys’ 
radio-micrometer, electrically-driven tuning-forks, and 
various recording instruments, amongst which was Gal- 
ton’s apparatus for pepiaing the growth of plants. 

Other things which attracted attention were Glaze- 
brook’s spectrophotometer; Lord Rayleigh’s coils and 
apparatus used in his determination of the ohm; a collec- 
tion of models, medals, and instruments formerly belong- 
ing to Professor Maxwell; the resistance standards of the 
British Association, together with the historic rotating 
coils and electro-dynamometer used in the determination 
of the British Association unit. 

Tea was served in the combination room of Trinity Col- 
lege, and a majority of the visitors returned to town by 
the 8 o’clock express, greatly pleased with the day’s 
outing. Others, however, prolonged their visit until 
Monday and had opportunities of discussing important 
physical problems with the Cambridge members. 

The meeting was in every sense a great success, and 
will long be remembered asa red-letter day in the history 
of the Society. 

At the science meeting held in the Cavendish Labora- 
tory, Professor Ayrton, F.R.S., President, in the chair, 
the following communications were made : 

** Some Experiments on the Electric Discharge in Vacuum 
Tubes,” by Professor J. J. Thomson, M.A., F.R.S. The 
phenomena of vacuum discharges were, he said, greatly 
simplified when their path was wholly gaseous, the com- 
plication of the dark space surrounding the negative 
electrode and the stratifications so commonly observed in 
ordinary vacuum tubes being absent. To 
charges in tubes devoid of electrodes was, however, not 
easy to accomplish, for the only available means of pro- 
ducing an electromotive force in the discharge circuit was 
by electro-magnetic induction. Ordinary methods of pro- 
ducing variable induction were valueless, and recourse 
was had to the oscillatory discharge of a Leyden jar, 
which combines the two essentials of a current whose 
maximum value is enormous, and whose rapidity of alter- 
nation is immensely great. e discharge circuits which 
may take the shape of bulbs or of tubes bent in the form 
of coils, were placed in close proximity to glass tubes 
filled with mercury, which formed the path of the oscilla- 
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tory discharge. The parts thus corresponded to the 
windings of an induction coil, the vacuum tubes being 
the secondary and the tubes filled with mercury the 
primary. In such an apparatus the Leyden jar need not 
be large, and neither primary or secondary need have 
many turns, for this would increase the self-induction of 
the former and lengthen the discharge path in the latter. 
Increasing the self-induction of the primary reduces the 
electromotive force induced in the secondary, whilst 
lengthening the secondary does not increase the electro- 
motive force per unit length. Two or three turns in each 
were found to be quite sufficient, and on discharging the 
Leyden jar between two highly polished knobs in the 
primary circuit a plain uniform band of light was seen to 
pass round the secondary. An exhausted bulb containing 
traces of oxygen was placed within a primary spiral of 
three turns, and on passing the jar discharge a circle of 
light was seen within the bulb in close proximity to the 
= circuit, accompanied by a purplish glow, which 
asted for a second or more. On heating the bulb the 
duration of the flow Mid grey: diminished, and it could 
be instantly extinguished by the presence of an electro- 
magnet. Another exhausted bulb surrounded by a 
primary spiral was contained in a bell jar, and when the 
pressure of air in the jar was about that of the atmo- 
sphere, the secondary discharge occurred in the bulb, as 
is ordinarily the case. On exhausting the jar, however, 
the luminous discharge grew fainter, and a point was 
reached at which no secondary discharge was visible. 
Further exhaustion of the jar caused the secondary dis- 
charge to appear in the jar outside the bulb. The fact of 
obtaining no luminous discharge either in the bulb or 
jar the author could only explain on two suppositions, 
viz., that under the conditions then existing the specific 
inductive capacity of the gas was very great, so that a 
discharge could pass without pir | luminous. The author 
had also observed that the conductivity of a vacuum 
tube without electrodes increased as the pressure dimi- 
nished until a certain point was reached, and afterwards 
diminished again, thus showing that the high resistance 
of a nearly perfect vacuum is in no way due to the pre- 
sence of the electrodes. Q 

One peculiarity of the discharges was their local nature, 
the rings of light being much more sharply defined than 
was he expected. They were also found to be most 
easily produced when the chain of molecules in the dis- 
charge were all of the same kind. For example, a dis- 
charge could be easily sent through a tube many feet long, 
but the introduction of a small pellet of mercury in the 
tube stopped the discharge, although the conductivity of 
the mercury was much greater than that of the vacuum. 
In some cases he had noticed that a very fine wire placed 
within a tube on the side remote from the primary circuit 
would prevent a luminous discharge in that tube. 

‘* Some Experiments on the Velocities of the lons,” by Mr. 
W. C. D. Whetham, B.A. In studying electrolysis the 
question as to whether there is any transference of 
solvent when a porous wall is absent, presented itself to 
the author. The ordinary methods of testing for trans- 
ference, such as by increase of pressure, or by overflow, not 
being available, when there is no diaphragm, the author 
used different coloured solutions of the same salt, such as 
cobalt chloride in water and in alcohol, the former of 
which is red and the latter blue. By putting the solu- 
tions into a kind of U-shaped tube any change in the 
— of the line of junction of the two liquids could 

measured. T'wo aqueous solutions in which the union 
was the same were also tried, one combination being 
cupric chloride and common salt, and in this case the 
line of demarcation traversed about 7 in. in three hours. 
The results hitherto obtained by this method agreed 
fairly with those found by Kohlrausch. 

‘*On the Resistance of some Mercury Standards,” by 
Mr. R. T. Glazebrook, M.A., F.R.S. In 1885, M. Benoit, 
of Paris, supplied the author with three mercury 
standards, nominally representing the Paris Congress 
ohm, now commonly known as the legal ohm. Tests of 
these standards were described in a paper read before the 
Physical Society in 1885 by the present author. Recently 
he had occasion to compare twoof the standards with the 
British Association coils, The mean of many concordant 
results gave the resistance of one of the mercury standards 
(No. 37) as 1.01106 B. A. U., whilst that of the other (No. 39) 
was 1.01032 B.A.U. Expressing them in legal ohms the 
present resistances are (No. 37) .99986 and (No. 39) .99913, 
whilst in 1885 the values obtained were (No. 37) .99990 
and (No. 39) .99917.. This shows that within the limits 
of experimental error the ratios of the mercury standards 
to the B.A. coils have remained practically unchanged 
during six years. The numbers given above are based 
on Lord Rayleigh’s determination of the specific re- 
sistance of mercury which differs appreciably from 
that found by Mascart and other observers. Tak- 
ing the mean of the later concordant determinations 
the value of the mercury standards expressed in legal ohms 
become (No. 37) 1.00033 and (No. 39) .99959. The values 
given by the maker were 1.00045 and .99954 ep arate! 
showing a very close agreement. The author also found 
that refilling N o. 37 from the same sample of mercury pro- 
duced no appreciable change in its resistance, whilst 
o, 39 was somewhat affected by a similar operation. 

Experiments on the coefficient of increase of resistance 
of mercury with temperature gave the value .000872 as the 
mean coefficient between 0 deg. and 10 deg. Cent., a 
number rather less than that obtained by Kohlrausch. — 

“On an Apparatus for Measuring the Compressibility 
of Liquids,” by Mr. S. Skinner, M.A. The apparatus 
consisted of a large spherical flask with a long narrow 
neck containing the liquid to be experimented upon, the 
lower part of which was in communication through a 
stop-cock and flexible tube with an adjustable reservoir. 
By raising or lowering the latter, the flask could be 
easily filled or emptied or the quantity of liquid ad- 
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justed. The flask was inclosed in a bell jar whose interior 
was in communication with a pump and barometer gauge. 
So sensitive was the arrangement that the compression 
of water produced by blowing into the jar caused the 
liquid to descend about 1 centimetre in the neck of the 


flask. This movement corresponded with a change of} Bul 


volume of about half a millionth. The coefficient of 
compressibility had been tested at different temperatures 
and the results were not very different to those obtained 
by Tait and others. The influence of salts in solution 
in changing the compressibility had also been tested, and 
a great difference in this respect found between electro- 
lytes and non-electrolytes. 

‘Some Measurements with the Pneumatic Bridge,” by 
Mr. W. N. Shaw, M.A. The action of the apparatus is 
analogous in many respects to the Wheatstone bridge, 
and its object is to compare the pneumatic resistances or 
conductivities of various orifices, channels, tubes, &c. 
The proportional arms are represented by two circular 
holes in thin pla‘es of mica, the third arm by an aper- 
ture provided with a sliding shutter adjustable by 
a screw, and the fourth might consist of any aper- 
ture or tube whose conductivity was to be deter- 
mined. The several apertures are pneumatically con- 
nected by large wooden boxes. The battery takes the 
form of a Bunsen burner with a long chimney, whilst the 
galvanometer is represented by a glass tube connecting 
opposite chambers, and containing a vane which sets itself 
at right angles to the tube when noair current is passing. 
The apparatus is remarkably sensitive to movements of 
the shutter, and on starting or stopping the draught after 
balance had been obtained, effects analogous to those pro- 
duced by self-induction are observed. By its use it has 
been found that bevelling off one side of a hole in a thin 
plate increases the pneumatic conductivity of the aper- 
ture very considerably, particularly when the bevel is on 
the egress side. Another interesting result is that for 
square-ended tubes of given size, the conductivity first 
increases as the length is made greater, and afterwards 
diminishes with further increase of length. Putting a 
flange on the outlet end reduces the anomalous effect, 
whilst a bevelled mouthpiece similarly placed causes it to 
disappear. 

In the discussion on Professor Thomson’s paper, Pro- 
fessor Fitzgerald said the beautiful experiments were 
likely to lead to important results. He did not quite 
understand how placing a fine wire in a vacuum tube 
could prevent the luminous discharge, for if the wire was 
on the side remote from the primary, and if there was 
any great increase in specific leis capacity, he would 
have expected the air to screen the wire. 

Professor Lodge asked for further information as to 
the action of the magnet in preventing the afterglow, and 
in some cases precipitating a luminous discharge. The 
experiment with the exhausted bulb within the bell jar 
was also difficult to understand, and he did not see why 
one of Professor Thomson’s two suppositions must neces- 
sarily be true. 

The President inquired whether Professor Thomson had 
tried Mr. Crookes’ experiment, in which the electric 

ressure necessary to produce a discharge was greatly 
— by putting a phosphorescent material in the 
tube. 
Professor Thomson, in reply, said he had not tried the 
experiment, but the phosphorescence he had observed was 
of quite a diffrent character to that produced in Mr. 
Crookes’ tubes. To Professor Fitzgerald he said the 
action of the wire was probably a question of time, and 
thought the whole field was in some way thrown on the 
wire, and thus discharged. In reply to Professor Lodge 
he had not ascertained the true nature of the effect of a 
magnet on the glow, but he believed the glow to be due 
to a combination which might be prevented or facilitated 
by the action of the magnet causing the density to be dif- 
ferent in different parts of the bulb. 

M. Guillaume, in discussing Mr. Skinner’s paper, de- 
scribed the methods used by Sabine, Taurin, oan others in 
determining the compressibility of liquids, and pointed 
out their defects. The chief difficulty in such experi- 
ments was in finding the compressibility of the reservoir. 
Numbers expressing the compressibility of mercury ob- 
tained by different observers were given, the best values 
varyin Remon -0000039 and .0000040. 

On the motion of Professor Ayrton, seconded by Pro- 
fessor Riicker, a hearty vote of thanks was accorded to 
the authors for their valuable and interesting communi- 
cations, and for the kind manner in which the Society 
had been received and entertained by the Cambridge 
members. Professor Thomson and Mr. Glazebrook 
acknowledged the vote. 


STRESSES IN STEEL PLATING. 


The Internal Stresses in Steel Plating Duc to Water 
Pressure.* 


By Mr. J. A. Yares, Member. 


Some time ago a friend of mine undertook a contract 
for a vessel, in the specification for which a very unusual 
clause was introduced, to the effect that the scantlings 
of the framing and plating were to be so arranged that 
the internal stresses on such parts of the plating as were 
exposed to the water pressure were not to exceed 4 tons 
per square inch of section. 

I was asked to make the necessary calculations for this 
ese pe and as there were, so far as I know, no pub- 

ished methods then in existence, I adopted the method 
of calculation indicated in this paper. 

In working out the calculations, these stresses showed 
themselves to be much more important than I had hitherto 
supposed, and the considerable deflections of bulkheads 


* Paper read before the Institution of Naval Architects. 








often observed in carrying out of the usual water pressure 
tests on water-tight compartments of ships seem to con- 
firm the results of the calculations. 

In 1886 an important paper was read before this In- 
stitution, by Mr. T. C. , “On the Strength of 
kheads,” in which a very interesting mathematical 
method of approximating to these stresses was described ; 
and the results obtained were to show that they were im- 
portant, but were not greater, by themselves, than what 
could be well borne by the arrangements and scantlings 
then prescribed by Lloyd’s rules in the cases taken. 

With this paper before me, it is with considerable dif- 
fidence that I venture to trespass on the time of the 
Institution, but I approach the question in an entirely 
different way, and I feel convinced that these stresses, 
both in themselves, and in combination with the other 
stresses to which a ship is continually subjected, are of 
much importance in many cases, and worthy of more 
practical consideration than they usually obtain. 

With these few remarks, I will now describe the process 
b — I have arrived at the results indicated in the 

ables. 

It is obvious that the internal stresses due to water 
pressure will be the most intense in the flattest parts of 
the plating exposed, and I propose, therefore, to confine 
the calculations to such portions of plating as are practi- 
cally straight both longitudinally and transversely. 

Considering a fore-and-aft strip of plating 12 in. wide 
apart from the plating on either pg I assume that, 
under pressure, it will be bent either as a beam fixed at 
both ends, or as a suspension chain, loaded uniformly 
Pepe to the line of pressure. 

If the former, it would be bent into the form A ; and 
if the latter, into the form B. The deflections on the 
sketches are, of course, much exaggerated for the purpose 


of illustration. 
Foot 


eee 


432 _—— 


Now the tension in the plating and the deflection from 
a straight line are in both cases interdependent. If the 
tension is known the deflection can therefrom be calcu- 
lated, and vice versd. 

I will first describe the method of calculation on the 
assumption that the strip is bent under the conditions of 
a beam fixed at the ends. ; 

Let b represent the breadth of the strip under conside- 
ration, which I have taken as 12 in. 

t=thickness of strip. 

Then I, the moment of inertia of the section of the 
strip, will=7, bAe=0. 

Assume 2a inches to be the distance between the frames 
or other rigid supports, and let d represent the depth, in 
feet, below the surface of the water, of the strip under 
consideration. 


The pressure per inch of length will= 








qd tons, and 
35 x1 
we will represent this by w. : 

The deflection of the strip at middle of length under 
at w 
24 E10 
and taking E the modulus of elasticity of mild steel as 

10,000 tons, this formula reduces to 
dat be 
100,800,000 ¢3 in. 
The maximum bending moment in the strip M will be 


2. 
in. tons, 


the pressure will be given by the formula 6 = 


Hence the maximum stress per square inch of section, in 
tons, will be given by the formula— 
pat 
2I 


at Ae 

602 2520 ¢ 

Next, considering the strip to be under the conditions 

of a suspension chain or parabolic arch uniformly loaded 
in a direction perpendicular to the line of pressure ; 

Then a, w, and ¢ being the same as before, and D the 

deflection from a strai ht line under pressure, the latus 

rectum of the parabolic curve which the strip would 

assume will be 


tons (1) 


o=Lin,, say. 


The tension or thrust at the middle will be 
wt 
2 


and will practically equal the tension or thrust at the 
ends. Calling this force T, the stress per square inch of 
section will be i : 

_w 


12xt 24¢ 
and will be obtained from the formula 


da? 
Ps. 2 
10,080De @ 
By comparing formule 1 and 2 it will be seen that if 
D is > }t, then P is <p, and vice versd, if D is < }t, 





Pis> p. 





That is to say, that ifthe deflection under pressure is 
less than one-fourth of the thickness of the plating, the 
strip may be considered under the conditions of a beam 
fixed at the ends ; and if the deflection is greater than 
one-fourth of the thickness of plating, the strip may be 
considered as a suspension chain or parabolic arch. 

It need hardly be stated that the two conditions will be 
combined in a large number of cases, but for the sake of 
clearness I think it better to treat them separately. 

It Meee also be stated here that it is practically imma- 
terial whether the curve of the ship is treated as a circle 
or as a parabola. 

There are, no doubt, a number of cases of thick plating 
which would come under the first formula, such as the 
following : 











TaBLe I. 
} | | Maximum 
j ‘ii } Stress per 
| istance Square Inch, 
No. = } Sng between | ot neglecting 
nd * |Supports. | ‘ Side Support 
of adjoining 
Plating. 
in. | ft. in. in, tons 
1 24 43 12 7.2 
2 24 24 OL 1.8 
3 12 24 -005 9 
4 24 42 ll 7.5 
5 20 24 OL 2.0 
6 10 24 005 1.0 
7 | 24 36 10 7.9 
8 | 24 24 | 02 3.5 
9 12 24 | -O1 1.7 
10 24 28 | 07 7.5 
ll 24 14 -004 1.9 











It will be interesting to compare these results with the 
stress which would occur in the strip if it were bent as a 
suspension chain with the same deflection ; and also with 
the deflection of the strip as a suspension chain which 
would be necessary in order to make the stress as a chain 
about equal to that as a beam. 

This comparison is made in the following Table, the 
cases being numbered as before : 


» Tasre IT. 
| Stress per : 
>. |Stress per! « Deflection as a 
No oe Square | Bag sochage Chain to make 
5 Beam Inch as a one Stress equal as a 
5 Beam. Deflection Beam. 
h 
in. tons tons in. 
1 12 | 7.2 | 13.1 22 
2 es ee | 39.3 | 22 
3 -005 9 39.3 -22 
4 Al 7.5 12.7 | -20 
5 -01 2.0 38.1 | -20 
6 005 | 1.0 38.1 -20 
7 GS eae 12.6 | 15 
8 -02 | 3.5 28.0 «15 
9 O01 | 17 | 28.0 -15 
10 O | 75 13.3 12 
11 04 | 19 | 58.3 -12 





A ; 











From these Tables it will be seen that plating initially 
flat in both directions may, under the conditions given, 
be roughly divided into two classes : 

1. Plating of about 4 in. thick and upwards, which may 
usually be considered as under the conditions of a beam 
fixed at the ends; and 

2. Plating less than about 4 in. thick, which may 
usually be considered as under the conditions of a sus- 
pension chain. 

It has been before proved that the material may be con- 
sidered under the conditions of a chain when the deflec- 
tion exceeds one-fourth of the thickness of the plating, 
and the above classification amounts to saying that one- 
fourth of 14 in., or about 4 in., is the maximum amount of 
deflection which should occur in outer bottum and 
similar portions of the ship’s structure. 

A greater deflection than this may be considered ad- 
missible in bulkheads, but as they would not be usually 
more than 3 in. thick, they fall under the second class, 
and therefore do not form an exception to the rule. 

To illustrate the application of the formula for stress 
underthe conditions of a chain, Ihave prepared Table ITI., 
in which some cases of thickness, span, and depth of 
water are taken, and the stress calculated at various as- 
sumed deflections. 

The highest of the deflections assumed is each case give 
resulting stresses so small that they may be practically 
neglected. These deflections include both the initial cur- 
vature of the plating, if any, and the deflection of the 
plating under pressure. yeas 

It may be seen from the Table that when the initial 
curvature of the plating exceeds a certain limit the 
stresses due to local pressure may be neglected. 

As an outside figure it may be roughly stated that 
when the mean of the curvatures transversely and longi- 
tudinally exceeds about } in. to a foot of span, the stresses 
due to local pressure are small enough to be ignored. 

It will be seen that no account is taken of the internal 
stresses in the plating considered as a whole surface, but 
this does not affect the final result, because any separate 

rtion of the surface may be dealt with in the manner 
indicated, and the stresses obtained are equally those of 
the part and of the whole. , 

The uestion as to what extent the side tension on the 
strip, due to its connection with the mp ng strips, 
assists in its support, is very difficult to decide. There 
are, probably, some cases of very deep surfaces, with 
stiffening frames crossing in only one direction, in which 
the side tension may be almost ni/. In other cases of ap- 
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proximately flat surfaces, where considerable pressure and 
deflection exist, there is no doubt the side tension plays 
a very important part ; but I think in no case, for plating 
approximately flat initially, would the side tension sup- 
port more than one-half of the water pressure. I will 
assume that when the deflection is small enough to admit 
of the plating being considered as a beam, the whole of 
the water pressure may, in places, be borne by the longi- 
tudinal tension ; but when the deflection is great enough 
to make the plating a chain or an arch, half only of the 
pressure is borne by the longitudinal stress, the remain- 
ing half being borne by the transverse stress. 

his is of course a rough-and-ready assumption, not 
universally correct, but is, I think, sufficient for the 
»resent purpose. It is open to the objection that it pro- 
bably errs on the unsafe side; and it is also necessary 
to point out that if the loss of section due to rivet holes 
is considered, the value of the internal stress per square 
inch would be still further increased. 


Taste III.—Some Examples of the Application of the 
__ Formula. _ 


| } ! { ae stag 
As- |, . | Corresponding 
Depth | Corresponding : 
sumed | Stress per Stress per 





Dis- 
Thick- | tance 











below | | 
ness of |between| | Deflec- |. a Square Inch 
Plating.| Sup- | Water. | tion. pyre ring allowing One- 
| ports. | ee Chain Half for Side 
t. | 2a | . : upport. 
| | | | — 
in, | in. % | ion | tons tons 
i 48 2% =| = «.05 36.6 18.3 
.10 18.3 | 9.1 
15 12.2 6.1 
120 9.1 4.5 
.25 7.3 | 3.6 
.30 6.1 3.0 
40 | 4.6 2.3 
80 | 2.3 1.1 
} 48 12 05 18.3 9.1 
10 | 9.1 4.5 
.20 4.5 2.2 
.30 3.0 1.5 
40 | 2.2 1.1 
j 24 24 05 | 9.1 4.5 
apr 4.6 2.3 
20 | 2.3 13 
} 24 is’ 3 = HY 2.2 
1 pag ‘ ii 
§ 48 24 105 | 43.9 21.9 
.10 | 21.9 10.9 
} .20 11.0 5.5 
| .80 | 7.3 3.6 
| 40 5.5 2.7 
| .80 | 2.7 1.4 
48 12 | .06 | 21.9 10.9 
.10 | 10.9 5.4 
20 | 5.5 2.7 
30 | 3.7 1.8 
50 2.2 1.1 
Eg 24 24 05 11.0 5.5 
10 5.5 2.7 
| .20 2.7 1.3 
g 24 12 | .05 | 5.5 2.7 
;  .10 2.7 1.3 
Q 48 2 6|~=Cw0 27.4 13.7 
.20 13.7 6.8 
30 9.1 4.6 
40 | 6.8 3.4 
50 | 5.5 2.7 
1.00 27 1.3 
; 45 12 | 410 13.7 6.8 
.20 6.8 3.4 
| -30 4.6 2.3 
-60 2.3 1.1 
; 24 | «f -10 6.8 3.4 
| -20 3.4 1.7 
30 | 2.3 1.1 
3 24 12 10 | 3.4 L7 
27 | 1.7 8 
? 48 2t 10 36.6 18.3 
20 18.2 9.1 
-30 12.2 6.1 
40 9.2 4.6 
-50 7.3 3.6 
1.50 2.4 L3 
3 48 12 10 18.3 9.1 
-20 9.1 4.5 
.30 6.1 3.0 
-40 4.6 2.3 
| .80 2.3 4,1 
Fy 24 24 -10 9.1 4.5 
| .20 4.5 2.2 
| 30 | 3.0 1.5 
40 2.2 11 
: )> a 12 10 45 2.2 
| -20 2.2 11 
i | 48 | @& .20 27.4 13.7 
30 18.2 9.1 
40 13.7 6.8 
| | .50 11.0 5.5 
} | .60 9.1 4.5 
80 6.8 B.4 
| | | 250 | 2.2 1.1 
} | 48 12 .20 13.7 6.8 
.40 6.8 3.4 
| .60 4.5 2.2 
1.20 2.2 11 
ir eS 24 6] «410 13.6 68 
.20 6.8 3.4 
.30 4.5 2.2 
.40 3.4 ae 
.60 2.2 11 
j 24 12 {| .10 6.3 3.4 
| -20 34 1.7 
| | .30 | 2.2 1.1 





Nors.—When the mean of the initial curvature of the plating, 
transversely and longitudinally, due to the form of the ship, is 
greater than the highest value for deflection taken in each of the 
above cases, the stress due to local pressure is small, and may be 
neglected. 

_ The question now arises as to what extent this subject 
is of pratical importance. 

I think that the figures given in the Tables are worthy 
of consideration from this point of view, and do not much, 
if at all, overstate the facts. 








From observations, extending over many years, of the 
behaviour of bulkheads, &c., under water test, I am cer- 
tain that in many cases very severe internal stresses must 
be produced. All who have had to do with making thin 
bulkheads tight under pressure of water, must have 
become impressed with this fact by reason of the break- 

es of the caulk and the permanent curvature in the 
plating often produced. 

It is, moreover, to be noted that these are stresses 
which are usually neglected when estimating the general 
straining effect of a vessel in still water, or in a seaway ; 
but though, in some cases, the stresses set up in the vessel 
considered as a whole will, to some extent, be opposite to 
and neutralise the local pressure stresses; yet all will 
agree that the worst cases should be oor F a for, and 
that therefore the total stress on the plating due to longi- 
tudinal bending, transverse bending, and other modes of 
straining, which have been ably and completely dealt with 
in papers read from time to time before this Institution, 
should be partly added to the stresses I am now endea- 
vouring to point out, in order to fix the total extent to 
which the structure is strained. 

I say, partly added, because the stresses I am consider- 
ing are only serious in the flatter parts of the ship’s 
bottom, whereas in the rounder parts they may be practi- 
cally neglected. It is, however, to be borne in mind that, 
of the under-water parts of the bottom, the plating near 
the keel, which is generally the most severely strained 
under longitudinal bending, is also the flattest of the 
plating, and therefore most strained under local pressure. 

It is also to be noted that in the long fine ships now in 
fashion, a large extent of practically flat surface usually 
exists in the most severely strained portions of the bottom. 

In dealing with this question practically it is necessary 
to settle two questions : 

1. What is the maximum amount of deflection under 
pressure which can be allowed to occur consistently with 
safety and efficiency? 

2. What isthe maximum stress per square inch that 
can be allowed for the description of stress under con- 
sideration? 

The maximum deflection under pressure should, I 
think, be limited to about .05 in. per foot of length for 
outside plating or ballast tank plating. Anything more 
than this may lead to possible damage of caulking, and 
cracking of cement. It may also appreciably increase the 
surface resistance to the ship’s motion at high speeds, but 
I must leave this for others to decide. 

For bulkheads a somewhat greater deflection might, 
perhaps, be allowed without inconvenience, say, .1 in. 
per foot. 

The stress which can be allowed for local pressure 
straining should, I think, in the cases of outer and inner 
bottom be limited to from 2 to 3 tons per square inch; 
but in the cases of bulkheads and water-tight flats in 
which this, usually the principal stress, has to be borne on 
emergency only, about 7 tons per square inch may pro- 
bably be allowed with safety. 

Using these figures in Table I., it will be seen that, for 
the thicker descriptions of plating indicated in Class 1, 
the following scantlings should be adopted : 











TaBie IV. 

Thickness of | Depth below Spacing of Frames 
Plating. | ater. should not Exceed 

in. ft. in. 

i 24 | About 29 

j 20 | 50 
12 | 7, 
| 





And similarly for other cases. 


Next taking the thinner descriptions of plating included 
in Class 2, and using the same signal letters as before, our 
assumptions are that, for outer bottom and ballast tank 
plating, 


D should not be greater than .05 7. 


2 to 3 tons. 


P 
and > 9 ” ” 
While for bulkheads, &c., 


D should not be greater than .1 hd 


P 
and = "a an 7 tons. 


” 


By inserting these values in formula (2), we obtain 
from the former 


a= 420 + 
and from the latter 
= 9359 ¢ 
a = 2352 a’ 
_ To illustrate the application of these formule the follow- 
ing cases have been taken : 


TaBLE V.—For Outer Bottom, ce. 








Thickness of Depth below Spacing of Frames 
Plating. Water. should not exceed 
in, ft. 

4 | 20 About 21 

i | 10 ae 

18 Sie 

| 9 » 86 

10 + ae 

5 » 40 








Table V., for outer bottom, calls for little more remark. 
In each of the cases given the plating will, under the 
pressure, be exposed to a tensile stress of from 2to 3 tons 





TasLeE VI.—For Bulkheads, cc. 








Thickness of , Maximum Spacing of 
Plating. Depth of Water. Rigid Stiffeners. 

in, ft. ft. in. 

} 20 9 10 

Ff 20 7 4 

Fa 10 4 8 

¢ 20 4 10 

10 9 8 

ri 10 4 10 








per square inch, and will be deflected .05 in. for every foot 
of the spacing between the frames. 

The Table for bulkheads appears at first sight remark- 
able, but the large spacings shown are for stiffeners sufti- 
ciently rigid to withstand the pressure without sensible 
deflection. If they are not thus rigid, their deflection 
added to that of the aarar formar yg probably entail damage 
to the efficiency of the bulkhead. This Table brings out 
the fact which has to some extent been acted upon in the 
more recent designs of bulkheads, viz., that rigid stiffeners 
somewhat widely spaced are what is wanted to stand the 
pressure. 

I think it would be well to go still further in this direc- 
tion and introduce deep girders at intervals on the bulk- 
heads, in place of multiplying the number of small 
stiffeners, or of increasing the thickness of the plating. 

It is also a very great assistance to the stiffeners on the 
bulkheads if their ends are fitted with bracket plates, and 
thus made rigid. This should be done to the stiffeners 
of all bulkheads which have to stand against great depths 
of water. 

To illustrate how inadequate small stiffeners are to 

revent bulkheads from bending dangerously under even 
ow heads of water, I have prepared the following 
approximate Table of bending moments due to the water 
pressure in ordinary cases, and the bending moments 
which stiffeners of common sections can withstand. The 
bending moment for a specially rigid stiffener is also 
given: 

















5/8 | sosa 367? 8 
z 3 aa ie a2 $ 3 5 
= 2 = © a = to = os 
4 es | S52 
2 18 | s88- ' , gees 
Bie aa%o Scantling of Stiffener. [E57 4% 
| aan Es s Em » nA, 
° oO. |= on ee 
2 j)2e8| Sse beg Saebog 
= BS BSoSS B55S52 

o I = 
= a qe Ev < BESRS 
ft. ft. | inch tons | inch tons 
20 0 600 34x24 x8 | 15 
20 5 900 3xX3x3x¥ 35 
10 0 80 5X3x3xg 60 
10 5 160 10x3x3x¥§ 140 
10 | 10 230 ; ; 
Ys in. plate 18 in. deep. 
Single angle to bulkhead. 900 
Double angles 3x34 x on 
outer edge. 














A careful examination of this Table brings out the fact 
that in many case the stiffeners on a bulkhead do not act 
as stiffeners at all, but as a virtual increase to the thick- 
ness of the plating, being strained in exactly the same 
way as the plating, viz., as a suspension chain. 

his would appear still more evident if the deflection 
of the stiffeners under the maximum bending moment 
were stated, as it would be greater than could be allowed 
for a bulkhead. In fact, stiffeners of the lighter scant- 
lings given will deflect materially under their own weight 
alone when supported horizontally at their ends. 

‘rom the facts and arguments above stated, it would 
appear that the course which should be followed in stiffen- 
ing bulkheads is to fit substantially rigid stiffening 
frames at comparatively wide intervals, and only work 
such light angles between as are necessary for making 
a fair job of the bulkhead. : 

I must now leave my paper in the hands cf the Institu- 
tion. I feel that I have only introduced the subject to 
your notice, and that though the figures I have given 
may be used as approximations, a great amount of exact 
observation and thought is stillrequired tomake thesubject 
fully determinate in the details of construction of ships 
and other structures exposed to fluid or gaseous pressure. 

I must ask you to pardon the somewhat rough-and- 
ready calculations by which the results have been arrived 
at, but I would say in extenuation that I think the 
figures are sufficiently near to correctness to illustrate the 
subject, and that they are in many cases borne out by 
actual experience in analogous cases. 

My only hope is that the suggestions I have made may 
bear practical fruit, and may tend to advance the science 
of perfect ship construction, which we all have at heart. 











ON THE CHANGES IN IRON PRODUCED 
BY THERMAL TREATMENT.* 
By E. J. Batt, Ph.D., London. 

In a paper ‘“‘On the Changes in Iron Produced by 
Thermal Treatment,”t read last year before this Institute 
at the request of Professor Roberts-Austen, I published 
the results of some experiments made a few years ago, 
which showed that in addition to the three points of 
change which have been observed by Osmond, there 
appears in very mild steel to be a fourth point, which 





* Paper read before the Iron and Steel Institute. 
t Journal of the Iron and Steel Institute, 1890, No. I., 
page 85. ENGINEERING, vol. xlix., page 662. 
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occurs at a temperature approaching the melting point of 
the metal itself; and I further showed that this point 
of change coincides with the point of maximum tenacity. 
In the discussion which ensued on the reading of the 
paper, it was observed by M. Osmond that the change 
which took place at this high temperature might have 
been due to the fusion of iron oxide adhering to the metal, 
the fused oxide being subsequently absorbed by the iron. 


.1. Temperatures. 






Tons per 59. Inch & Degress on Scale. 


Fug. 2. temperatures. 
por pape 








Tons per sq. Inch & Degrees on Scale. 


38. Temperatures. 
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Admitting the possibility of this, other experiments were 
made in asimilar manner, but under strongly reducing 
conditions, and as the results seemed to show that the 
suggestion as to the effect being due to oxide could not be 
correct, the experiments have been continued. The re- 
sults obtained are not without importance, as they have 
shown: 1. That in iron containing 0.1 of carbon the 
tenacity of the metal increases by hardening either in oil 


or in water, with the temperature at which the metal is | ex 


quenched with a view to hardening, a maximum tensile 





strength being reached at atemperature of about 1300 deg. 
Cent. This temperature once exceeded, however, the 
tenacity of the metal diminishes, although the extensi- 
bility increases. 2. By raising the percentage of carbon 
from 0.1 to 0.2 the maximum tenacity is attained, not at 
1300 deg. Cent., but at a much lower temperature—about 
1000 deg.—below the melting point of iron oxide, which, 
moreover, was not present. 3. By further considerably 
increasing the percentage of carbon this point of maximum 
tenacity apparently disappears almost entirely, the 
annealed metal having nearly as high a tensile strength 
as the same metal which has been quenched in oil from 
any temperature up to the bright red heat. Beyond 
this temperature, or when quenched in water, the 
hardened metal became so on and brittle that it could 
not be gripped by the jaws of the testing machine. 

Whilst, however, the tenacity of the high carbon steel 
was not greatly influenced by quenching, both the hard- 
ness and the brittleness of the steel increased with the 
initial temperature of the metal before quenching, until 
at the initial temperature of about 1400 deg. Cent., 
obtained by heating the metal in a crucible in a wind 
furnace, the iron had become so brittle that there was 
very little resistance to sheck at all, either when hot or 
after partoning. The metal, even if cooled gradually in 
a muffle from this temperature, was also extremely brittle. 

It should be observed that this temperature of 1400 deg. 
was that of the incipient fusion of the steel. 

The tenacity of iron would appear not to be directly 
connected with its degree of either hardness or brittleness. 
Neither is this change in the mechanical properties of the 
metal at high temperatures due to a ‘‘ carbon change,” 
for it is most pronounced when carbon is almost absent, 
the introduction of increasing percentages of carbon appa- 
rently having the effect of producing a gradual diminu- 
tion in the temperature at which the change takes place. 
The change is not due to oxide. Is it an ‘‘ iron” change? 
Is it due to a form of iron existing when left to itself only 
at temperatures approaching the melting point of the 
metal, but sees stable at lower temperatures by har- 
dening or by the presence of carbon ? 

Very pti Boe other elements besides carbon have a 
similar effect, but in these experiments an endeavour has 
been made to render the results comparable by using 
steels of approximately the same composition, with the 
exception of the carbon. The following are analyses of 
the milder steels used : 


Steel. C. Mn. Si. S. i! 
i # 0.13 0.284 0.004 0.069 trace, 
2. 0.12 0.546 0.011 0.089 ae 
3. 0.20 0.350 0.012 0.160 absent. 


The curves of magnetic permeability of Nos. 1 and 2 
were published in the original paper, but as these results 
might, to some extent, have been influenced by the pre- 
sence of temporary internal strains resulting from the 
hardening, two other series of bars of the Bessemer metal 
were hardened in oil and in water, placed vertically in a 
glass jar, and allowed to remain for a year before sub- 
mitting them to examination by the Hughes magnetic 
balance. The results are shown in Fig. 1, and are quite 
concordant with those previously exhibited, except that 
the hardened bars, under the influence of the earth’s mag- 
netism, had become more strongly magnetic, with the 
result that the curves representing their direct repellent 
action on the magnetic needle of the balance are much 
more regular, and the salient — more pronounced. 

The dotted lines represent the bars hardened in oil, the 
others showing those hardened in water. The tensile 
test curve is marked T.S., and is that published last year 
for the other bars. There are probably unobserved 
maxima existing between the two higher points of the 
curves of magnetic permeability. 

The other steels were examined in the same manner as 
that described in the previous paper, but using a reducing 
atmosphere. Fig. 2 gives the curves obtained with the 
steel containg 0.2 per cent. of carbon: 

These curves show (M.P.) the magnetic permeability 
of the bar hardened in oil, its tensile strength (T.S.), and 
its direct repellent action on the needle of the balance. 
This steel was in the form of a round rod 0.167 in. in dia- 
meter. Hardened in water, the maximum strength was 
65 tons, this strength being attained at the same tempe- 
rature as in the case of the oil-hardened bars, and dimi- 
nished again rapidly at higher temperatures. | ; 

Fig. 3 gives similar results as obtained with the high 
carbon rod. This had a diameter or 0.231 in. 

I have endeavoured in these later experiments to meet 
the objection of M. Osmond that the change observed 
in very mild steel at about 1300 deg. is due to the forma- 
tion and fusion of iron oxide. The experiments which 
are now described were conducted under conditions which 
prevented the formation of oxide, and while the bars, in 
the earlier experiments criticised by M. Osmond, showed 
scale, they were now free from it, Again, in the 0.2 steel, 
the maximum tensile strength was reached below the 
melting point of the oxide, even had it been formed, which 
was not the case. 

M. Osmond further suggests that the change is closely 
connected with the structure of the metal. This seems 
not at all improbable. It does not appear, however, 
to be directly connected with a change in the mode of 
association of the carbon, as the carbon changes have 
taken place long before the maximum tenacity has 
been reached in mild steel. Neither does it appear 
to be due to the sudden development of crystallisation 
observed by Brinell, for if this were the case, instead of 
a ual rise in the tensile strength to a maximum, 
followed by a gradual fall, accompanied, at least at first, 
by increased extensibility, 2 sudden and_ considerable 
diminution in the tenacity and extensibility might be 


ted. i 
hether this increased tensile strength is entirely or 





only partly a direct consequence of the strains produced 
in the metal by the act of quenching is again an open 
question, but it is evident that by quenching from a high 
temperature a change of some kind is produced in the 
iron under treatment, and that the extent of this change 
is dependent on the temperature and on the chemical 
composition of the metal. 

In view of the abnormal results obtained on hardening 
the high carbon steel previously referred to, I hesitate to 
— details, but prefer to reserve this question toa 
ater date, when I hope to be in a position to give the 
results of other and more complete experiments which are 
now in progress, 





YOKOHAMA HARBOUR. 
To THE Eprror or ENGINEERING. 

Srr,—On the 12th of last December you published an 
article yapetey to describe the Yokohama Harbour 
Works, and commenting in strong terms on the Japanese 
authorities and their advisers. To fair criticism, founded 
on a knowledge of facts, no reasonable objection could be 
taken. But against criticism supported only by mis- 
statements and suppressions of fact so numerous and so 
extraordinary as those which I find in the article referred 
to, it is really necessary to make a serious protest. I will 
do so as briefly asI can. 

T have to pe out, in the first place, that the state- 
ment that ‘‘the Japanese wise men must begin outwards 
and work inwards,” in constructing the breakwaters, is 
absolutely untrue; as also is the statement that ‘the 
ene community of Yokohama recently held a 
meeting to protest ” against ‘‘ this method of procedure.” 
Equally false is the assertion that ‘‘a commencement has 
been made at the pier-heads by dumping down the rubble 
base ;” and equally false and unjust are the depreciatory 
comments founded on that fabrication. False, again, is 
the assumption that the works ‘‘ cannot be carried out for 
less than half a million sterling,” on the ‘‘ most moderate 
computation.” They will cost barely two-thirds of that 
sum. And, as for the statement that the Japanese ‘‘are 
going to waste a large sum of money,” it is a mere slander, 
unsupported by a shred of proof. To cite a few other 
errors, your writer states that “‘the breakwaters are to 
consist of rubble-stone mounds, with a concrete super- 
structure below high-water mark.” The mounds, how- 
ever, are not of collie stone, and the superstructure is 
to be carried above high-water mark. Further, that 
class of construction is to extend to but little more than 
one-third of the whole length of breakwater. The pier is 
to be 1900 feet long, instead of 1500 feet, as stated in 

our article ; and the graving docks form no part of the 

arbour works scheme, but are the separate concern of a 
private company. The geographical data in the article are 
inexact ; the longest fetch of the sea outside of the pro- 
posed harbour is 27 miles instead of ‘‘ from 11 to 15 miles ;”” 
and one of the chief features of the scheme—the trainin 
works for the Katabiragawa water—is neither map 
nor mentioned. 

The above and many other errors, running through 
nearly every sentence of your article, sufficiently betray 
its author’s ignorance of the local conditions and the 
scope and particulars of the works. No other conclusion 
is possible, in respect of a writer who seems to think it a 
simple matter to provide at this port means of “‘ berthing 
vessels alongside quays,” or to furnish ‘‘ quay room for 
all classes of vessels,” with ‘‘ a small amount of shelter ;” 
who argues that the ‘‘sensible plan would have been to 
have commenced with internal docks or wharves,” leav- 
ing the anchorage alone for awhile; who suggests that 
the present works are ‘‘monumental,” and designed 
without regard to expense or to “the commercial aspect 
of the question ;” who complains that the breakwaters 
are not built out from the shore, and that the entrance is 
‘*right in the middle of the anchorage ;” and who talks of 
our ornamenting the bay with ‘‘two sunken reefs,” on 
which, for years to come, there will, perhaps, be occa- 
sional wrecks. If he had tried his best, he could not 
have given surer proof than by this random writing of 
his ignorance of the special conditions which really 
=— the case—of the nature of the bottom in the 

ifferent parts of the bay and its shores; of the needs of 
the port ; of the destructive effects of typhoons; of the 
limit of money which was available for the enterprise ; 
of the substantial amount of berthage for cargo vessels 
that is provided under the present scheme ; of the train- 
ing works by which the silt-laden stream-waters that 
have operated for ages past to fill up the anchorage are 
to be conducted seaward past the inner ends of the 
breakwaters ; and of a dozen other essentially local par- 
ticulars by which the whole problem is hedged in. In 
the face of all these considerations, it is idle to propound 
abstract theories as to what would be the most perfect 
method of procedure under some imaginary set of condi- 
tions, just as it is perfectly idle to attempt to apply to 
Japan, in matters at large, the canons of criticism that 
in our own country have been evolved, in the course of 
centuries, from a wholly different order of things. The 
main point is that in these Yokohama Harbour Works 
the Japanese authorities are going to have exactly what 
they want, at a decidedly moderate ecst—that is to say 
breakwater shelter for the anchorage, prevention of the 
rapid silting-up lately observed, and a pier affording 
some 3000 linear feet of berthage for cargo vessels, in 
direct railway communication with the wien system, 
leaving to private enterprise the further development of 
berthage as the needs of the port may dictate. 

On the unkindly spirit which influenced the writer of 
your article I do not care todwell. It is so palpable as 
to furnish its own condemnation and to call for no 
rejoinder. But I have thought it right and necessary to 
show up a few of the chief misrepresentations by which 
the article is disfigured, not only as a just protest on 
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behalf of those for whom I act, but as an answer to a 
really unpardonable attack upon my own good name. 
I am, Sir, faithfully yours, 
THE Dk&sIGNER AND ENGINEER OF THE WORKS. 
Yokohama, February 1, 1891. 
{A proof of this letter was sent to the writer of the 


x 


article, and the following is his reply.—EKp. E.] 





To THE Eprror or ENGINEERING. 

Sir,—The ‘‘ Designer and Engineer ” of these works has 
favoured you with a letter in which he evidently seeks to 
make + 3 with vituperation what he lacks in argument. 
I must leave your readers to judge whether the cause can 
be worth much which requires intemperate language to 
support it. Your correspondent nee my facts in five 
respects only, and I shall deal with these first : 

1. It is true that rubble stone was first deposited at the 
outer end of the breakwaters. The only work previously 
done in connection with the port works being to build a 
large office for the army of officials which is always re- 
quired in Japan. 

2. It is true that in consequence of the mooring of 
lightships to mark the places in the bay where this stone 
was being deposited, viz., at the outer ends of the pro- 
posed breakwaters, a meeting of shippers and others 
was held to protest, and representations were made to the 
Japanese authorities to this effect, and I should be very 
glad to hear that in consequence of this protest the 
method of construction of the proposed works had been 
altered, 

3. Linclose a sketch section of the breakwater as origi- 
nally proposed, and I maintain that the description given 
in your article of December 12th last is practically correct. 
It will be seen that the concrete superstructure terminates 
above high-water level. The term high-water mark, of 
. course, refers to the plan and not to the section, as most 
of your readers know well enough, and I may have been 
in error in implying that the concrete superstructure was 
not to be carried between the shore and high-water mark, 
but as originally designed, and published in the Yoko- 
hama journals, no portion of these breakwaters was in- 
tended to be carried above high-water mark. 

4. The length of the pier was taken off a small scale 
plan which appeared in the local papers, and it is pos- 
sible that this may have been incorrect. The matter, 
however, does not in any material way affect the criticism 
of the design. 

5. If I was in error in speaking of the ‘‘fetch” of the 
sea it probably was in the use of the term at all. I annex 
asmall plan of the whole Bay of Tokio (taken from the 
English Admiralty chart), and your readers will see that 
while it is accurate to say you can measure 24 (not 27) 
miles over water from Yokohoma Bay, I was quite fair 
and reasonable in speaking of this ‘‘ fetch” as being from 
1L to 15 miles. There is only a small angle open to the 
24 miles over deep water, and as your correspondent 
knows well enough a typhoon has never been known to 
travel from that direction or anywhere near it. ‘Typhoons 
come from southerly directions, and, of course, bring a 
swell into the bay through the Uraga Channel, but this 
swell, when it reaches Yokohama, has never sutticient 
strength to do any damage to the shipping in the bay. 

In no other respect does your correspondent challenge 
my facts, all his other statements are matters of opinion, 
and if he will forward the designs of the works as now 
being carried out, as well as the original designs, to you, 
Sir, for publication, I am quite content to leave your 
readers to judge between us. From theconfident manner 
in which your correspondent writes, your readers will 
imagine that he has had a large experience in harbour 
works. Is this so? 

I maintain that Yokohama does not require breakwaters 
such as those proposed. Typhoons do great damage, but 
it is the force of the wind, not the sea, which is most to be 
feared. The proposed breakwaters will not shelter vessels 
from the wind, and the damage done by typhoons will 
practically be as great as ever after these breakwaters 
are built, while the presence of a solid masonry structure 
in the middle of the anchorage will always be an element 
of danger to ‘“‘ men-of-war,” which will certainly haul 
outside on the approach of a heavy gale ortyphoon. By 
all means let piers of concrete or masonry be constructed, 
but let them be made so that they will not only provide 
shelter and safe moorings for vessels during typhoons 
but also wharf accommodation and storage space for the 
shipping trade of the port. The breakwaters now pro- 
posed provide the two first in an insignificant degree only 
and the two last not at all. 

The proposed pier or wharf, of which I understated the 
length by 400 ft., and for which I apologise, will cer- 
tainly be of some value to the shipping, but I would point 
out that this pier is to be te (or was originally 
so designed) of iron piles of small diameter and not of 
solid concrete or masonry as it should have been if it is 
to pass through a typhoon free from damages. Has your 
correspondent ever considered whut the effect on this pier 
will be should a typhoon strike it with six or seven large 
ocean steamers moored alongside ? 

With reference to what your correspondent says about 
my ignorance of local conditions, I may inform your 
readers that I am intimately acquainted with the trade 
and port of Yokohama, and I maintain that the problem 
of providing accommodation for shipping there is not by 
any means so difficult as your correspondent would have 
the engineering world believe, and I also maiutain that 
the amount of money available is ample ‘to provide this 
accommodation if it were profitably spent over productive 
works and not thrown away in constructing breakwaters 
over 12,000 ft, in length, and which can only be of the 
smallest value to the trade of the port. 

I beg to assure your readers also that I am aware of the 
** special (?) conditions which really govern the case,” and 
of all the other matters referred rb your correspondent. 


I must, however, take exception to the statement that a 
‘substantial amount of berthage for cargo vessels is pro- 
vided under the present scheme.” 3000 ft. of wharfage is 
a very small result for an expenditure of half a million 
sterling or for even two-thirds of this, which is the esti- 
mate of the ‘‘ Designer and Engineer of the Works.” 

I also know all about the “silt-laden stream waters 
that have operated for ages (!) my ;” but which, never- 
theles:, have not yet quite filled up the anchorage at 
Yokohama, and I am not one of those people who would 
spend hundreds of thousands of pounds to obviate the 
annual expenditure of a small sum in dredging. 

Your correspondent goes on to say that ‘* The Japanese 
authorities are going to have exactly what they want.” 
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Are the Japanese authorities capable of judging of the 
wants of sucha port as Yokohama? Do the shippers and 
merchants of the port, and the captains of vessels fre- 
quenting it, approve of the proposed design? Indeed, 
have they ever been asked to express an opinion? I have 
it on the best authority that they have not! A great 
responsibility rests on the “‘ Designer and Engineer of the 
Works” now proposed for Yokohama. Any attempts at 
the construction of artificial harbours in Japan have 
hitherto been utter failures, and it will be a thousand 
pities if another is to be added to the list. More espe- 
cially so as the works at Yokohama are the first that have 
been intrusted to an English oo to carry out. 

The misrepresentations complained of by your corre- 
spondent exist only in his own imagination. 

Yours truly, 
THe AUTHOR OF THE ARTICLE CRITICISED. 
April 20, 1891. 





LAUNCHES AND TRIAL TRIPS. 

On Monday, 27th ult., Messrs. Richard and Henry 
Green launched from their yard at Blackwall the Duchess 
of Devonshire, a steel paddle steamer uf 200 tons gross. 
The leading dimensions are: Length over all, 178 ft. 6 in.; 
breadth moulded, 20ft.; depth moulded, 8 ft. 3in. The 
engines, of the compound diagonal type, have been con- 
structed by Messrs. John Penn and Sons, of Greenwich, 
to indicate 385 horse-power, with cylinders of 45 in. and 
224 in., and a stroke of 3 ft. The vessel has been built to 
the order of the Devon Steamship Company, of Exmouth, 
under the superintendence of Mr. S. J. Fowler, manager 
to Messrs. Cosens and Co., Limited, and is intended to 
run in the excursion trade on the south coast. 





The twin-screw tug Gamecock, after noeing pereenees 
extensive repairs at Messrs. Laird’s yard, Birkenhead, 
was on the 8th inst. taken for a trial to the Great Ormes- 
head and back to the Mersey. A speed of 14 knots per 
hour was developed, and the trial gave satisfaction to all 
cone -rned. 


A powerful twin-screw central ladder dredger was 
launched from the shipbuilding and engineering works 
of Messrs. G. Rennie and Co., Thames-street, Greenwich, 
on Saturday, 9th inst. The vessel is built for excavatin 
from a maximum depth of 32 ft. about 1000 tons of spoi 
og hour. She is also supplied with heavy steel claws to 

used if necessary in dredging rocky substances ; these 
are placed alternately with the buckets reducing the 


The main engines, which are 
wer, have been 
imited, from the 


hardness of material. 
compound, are of 400 indicated horse- 








constructed by Messrs, Penn and Sons, 


amount excavated in proportion, and according to the | req 


designs, drawings, and patterns of Messrs. Rennie. The 
dimensions of the hull are 175 ft. long, 31 ft. beam, and 
10 ft. deep. We understand Messrs. Rennie have built 
several dredgers of this type. 


There was launched on Saturday, 9th inst., from the 
works of Messrs. William Simons and Co., Renfrew, a 
self- propelling hopper dredger, constructed by them 
for service in India. The vessel is especially designed 
for dredging in shoal water, and possesses several features 
of a novel character, particularly that, when propel- 
ling, the bucket ladder and upper gearing are lowered 
to the deck level, thus greatly improving the sea-guing 
qualities of the vessel and increasing its stability, and, 
when dredging, these again are traversed on a diagonal 
framing to the upper position, enabling the buckets to be 
projected in advance of the hull. e vessel is built 
“sey oped of iron, and has a capacity in its hopper to 
old 400 tons of dredgings. Shoots are also provided for 
loading barges when required, in addition to filling its 
own oe 5 This is the fifth dredging steamer con- 
structed by the builders for Indian ports. 





Her Majesty’s ship Sappho was launched from Messrs. 
Samuda’s building yard at Poplar on Saturday, 9th inst. 
The Sappho is a steel, twin-screw, armour-protected 
cruiser similar to the Apollo and others of that class, and 
isone of the msny ships ordered under the new Naval 
Defence Act of 1889.. Her dimensions are: Length 
between perpendiculars, 300 ft. ; breadth, extreme, 43 ft. ; 
mean draught of water, 16 ft. 6 in. ; displacement, 3400 
tons ; indicated horse-power, 9000; estimated speed, 20 
knots. The hull is built entirely of Siemens steel, and 
is divided into numerous water-tight compartments. The 
stem and stern-post, the former of which is fitted with a 
powerful ram, being strengthened by a strong prow plate 
going some 15 ft. into the vessel, are formed of steel cast- 
ings. The engines, boilers, magazines, and all the vital 
parts of the ship, are protected by a 2-in. steel deck run- 
ning the whole length of the vessel, and above this deck 
is an armoured breastwork of 5 in. compound armour- 

lates and 7 in. teak backing protecting the cylinders. 

he engines, which are by Messrs. John Penn and Sons, 
Limited, of Greenwich, are of the triple-expansion type, 
with inverted cylinders and with large boiler capacity. 
The armament consists of two 6-in. quick-firing guns, one 
on the poop and one on the forecastle, six 4.7-in. quick- 
firing guns, three on each broadside, eight 6-pounder 
guns, two forward, two aft, and two on each broadside, 
one 3-pounder gun, one 9-pounder field gun, four .45 Nor- 
denfelt guns, two on the poop and two on the forecastle, 
making in all 22 guns, besides which she has four 14-in. 
Whitehead torpedo guns, one forward, one aft, and one 
on each broadside. She has also an armour-plated con- 
ning tower on forecastle and a steel torpedo director 
tower on the poop. The ship when launched had nearly 
all her fittings on board, the masts and all the rigging up, 
and all the auxiliary machinery in place and fixed, 





The Palmer Shipbuilding and Iron Company launched 
on Saturday, the 9th inst., a steel steamer built for the 
Italo-Britannica Royal Italian Mail Steam Navigation 
Company, London. The vessel is intended to trade 
between Italian ports and the United Kingdom, and is 
of the following dimensions, namely, length between per- 

ndiculars, 310 ft.; breadth of beam, 40 ft.; depth of 
bold, 27 {t.6 in. She is named Francisco Crispi. Triple- 
expansion engines wi!'l be fitted on board by the Palmer 
Company. 





On Saturday, the 9th inst., there was launched from 
the shipbuilding yard of the Forges et Chantiers de la 
Mediterranée, at Havre, a twin screw steamer named 
Irene, built for the Dieppe-Newhaven service. The 
vessel is fitted with two sets of engines, each of 2000 in- 
dicated horse-power, and it is expected that the voyage 
across Channel will be shortened. The vessel is 269 ft. 
long over all, 29 ft. 6in. beam, and the displacement is 
about 1000 tons. It is interesting to note that the pro- 
portion of length to beam is 9.1 to 1, while in Messrs. 
Laird’s fast channel steamers the ratio was 8.55 to 1; in 
Messrs. Thomson’s still faster Channel vessel 7.36, and 
now Fairfield Company have launched a fast steamer 
for the Isle of Man trade having 7.7 ft. of length to each 
foot of beam. The French steamer is therefore of less 
beam than the other leading twin-screw steamers in the 
Channel trade. 


The Fairfield Shipbuilding and Engineering Company, 
Limited, launched on Monday, the 11th inst., a twin 
screw steamer, built to the order of the Isle of Man Steam 
Packet Company, and intended for their summer service 
to the Clyde, and during the winter for service between 
Liverpool and Douglas. The principal dimensions are : 
Length between perpendiculars, 265 ft. ; beam moulded, 
34 ft. 4in. ; depth of hold, 14 ft. A magnificent promenade 
on the shelter deck extending in one unbroken line right 
fore and aft has been provided. On this deck is fitted all the 
necessary gear for working the ship and cargo. Sleeping 
accommodation is here provided in sofa berths for upwards 
of 100 first-class passengers in the first-class saloon aft on 
the main deck, an equal number being accommodated in 
the saloon on lower deck. The Tynwald will be fitted 
with twin engines of the triple-expansion inverted type, 
each with cylinders 22 in., 36 in., and 57 in. in diameter, 
having a stroke of 36 in. 








Tue Tripp Metatuic Packine: Erratum.—We are 
uested to state that Messrs. Green and Boulding, of 
21, Featherstone-street, City-road, London, E.C., are the 
agents for the Tripp metallic packing, and not the Tripp 
anufacturing Company, as stated in our notice, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECO 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price; w none are mentioned, the 
Specification is not illustrated. ; 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given tn italics. 2 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either barteri or by letter, enclosing 
amount of price and postage, addressed to H. Raper Lack, Esq. 

The date of the advertisement of the t of a plet 
—_ is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

ae Fan may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


2883. L. d’Auria, Philadelphia, and H. M. Robert, 
Washington, U.S.A. Direct-Acting Steam Pumping 
Engines, (8 /. 2 Figs.) February 17, 1891.—This invention relates 
to regulating the mean piston speed in an ordinary duplex direct- 
acting non-rotative steain pumping engine adapted to use steam 
expansively, such as shown, in which A and Bare the steam cylinder 
and the pump barrel of oneside. R, Rl and H, H! are the cranks and 
shafts, and 1, 11 thearms to operate the main valves in the steam 
chests S and S!, arranged so that the crank and shaft set in motion 
by one engine is made to operate the main steam valve belonging to 
the other engine. Land L! are extensions of the arms /, /' and are 














oaded with the weights W and W! for the purpose of increasing the 

accelerated mean weight. The position of the weights W and W! 
can be shifted on the arms L and LI, and as this shifting affects 
the accelerated mean weight, it will affect also the piston speed, 
other things remaining the same. Cut-off valves v are adjusted 
in the steam passages of each steam cylinder, and derive their 
motion from the engine to which they belong. Mand N are con- 
necting-rods and @ the arms attached to the cut-off valves of one 
side to operate these valves. The arms a@ are slotted in order to 
allow the point of cut-off to be varied. A similar mechanism is 
employed to operate the cut-off of the other side. (Accepted 
April 15, 1891). 


5281. J.C. Stevenson, Liverpool, and T. Milburn, 
Staleybridge. Rotary Motors. (Sd. 6 Figs.) April 5, 
1890.—A number of concentric cylinders, divided into several 
short cylinders, are employed to give rotary motion to a number 
of pistons secured together by a piston disc K fixed to the main 
driving shaft. Thecylinders A, B, C are formed in two parts D 
and E, The upper and lower cylinder casings are bolted together 
and receive the driving shaft, and are provided with inlet and outlet 
passages. Theirinner faces are each formed with corresponding con- 
centric grooves which, when put together, form ring cylinders. The 
upper half of the cylinder casing is provided with a number of 
valve boxes into which drop valves F take. They are so propor- 
tioned and equally divided that there shall be one less drop valve in 





each ring cvlinder than there are pistons, so that whilst one piston 
is passing beneath the drop valve raised and no pressure is acting on 
it, the other pistons will have a full pressure behind them, thus 
insuring steady running, As one of the pistons advances towarda 
the drop valve, it is automatically raised by pistons N in cylio- 
ders N1, and held up until the piston has 7 assed, when it drops and 
simultaneously admits the actuating fluid between itself and the 
piston, thus driving it forward until it is close to the next drop 
valve, which also opens to allow the piston to pass and so on. 
When the drop valve is down the exhaust on the back side is open 
and the inlet on the other side is also open. Each set of drop 
valves is provided with a slide valve, within a valve box P!, f r 
actuating them. (Accepted April 15, 1891). 


7899. A. B. Collis, Halstead, Essex. Engine 
Governor. [8d. 3 Figs.) May 22, 1890.—The governor com- 





prises a disc valve a sliding upon a stem b within a conical 
chamber c through which the steam passes to the engine. The 
steam, which is admitted by the pipe d to the steam space dl, 
enters at the larger end of the chamber c, escapes through the 
cylindrical part cl into the pipe e. The pressure of the incoming 
steam forces the disc towards the part cl, and thus diminishes 
the area of the annular passage between the valve and the sides 
of the chamber. The movement of the valve is resisted by an 
adjustable spring f upon the stem b. The stem) works through 
astuffing-box and gland on the cover g, which is extended to form 
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astop g' for limiting in one direction the motion of the valve a. 
The cover g carries a crossbar h supported by rods h'. The outer 
part of the stem b is screw-threaded and engages with a screw 
thread cu‘ in a hole in the crossbar. The end of the spindle is 
provided with a handwheel b'. The spindle is locked in any 
gag by a back nut b2 which is screwed up against the cross- 

rh. The movement of the valve a in the other direction may 
be limited by a grid at the end of the part cl so made as not to 
prevent the passage of steam in sufficient quantity to work the 
engine at its maximum power. (Accepted April 15, 1891). 


14,619. J. N. Floyd, Handsworth, Staffs. Engines 
having their Valves Operated by Steam. [6d. 2 Figs.) 
September 16, 1890.—The communications between the place A, 
from which the motive fluid to actuate the valve is obtained, to 
the cylinders B, B, in which the pistons B?, B? of the valve B are 
situated, are made by perforations C, C made through the casting 
or cylinder itself, and these perforations are each provided with a 
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choking screw D, by means of which the area of the perforations 
can be adjusted, the heads of the screws projecting to outside 
the cylinder. To prevent the perforations from being completely 
closed and the engine stopped, the screws are so made that there 
is always a small passage K open through them, but not suffi- 
ciently large to prevent the regulation through the main supply 
perforations through the casting. (Accepted April 15, 1891). 


19,215. L.G. McFarlane, Dundee. Quadruple Ex- 
pansion En es. (6d. 3 Figs.] November 26, 1890.—This 
invention which relates to quadruple expansion engines, consists 
of an arrangement of the cylinders and cranks, for the pur- 
pose of reducing the fore-and-aft space occupied on board 
ship by the engines. The four cylinders A!', A?, A%, A4 
are arranged in pairs transversely of the crankshaft B, the cy- 
linders Al, A2 on one side of the shaft being placed to a slight 
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extent fore or aft of those A%, A4 on the opposite side of the shaft 
in order that they may be in line with their respective cranks 
C1, C2, C3, C4, and the pistons may act in approximately vertical 
lines on the cranks. The cranks C', C2, C’, €4 are so placed in 
relation to each other that, when one piston of each pair is at the 
upper end of its stroke, the other piston is at the lower end, the 
cranks for each pair of cylinders being connected by a link or web 
c. A single valve casing is provided for each pair of cylinders. 
(Accepted April 15, 1891). 

060. C. Sheppard, Bridgend, South Wales. 
Pe  - Pump. (6a 6 Figs.) December 24, 1890.—Upon a 
standard } is mounted a double beam a connected at one end by 
links c, ¢ with a crosshead d. The crosshead works in guides e, e 
and is secured to the piston-rod f of a steam cylinder g. The 
other end of the beam is connected to the rod of apump h, Arms 
j, j are formed upon the beam and serve to transmit rotary 
motion to the shaft & and the flywheels /, 7. The engine slide valve 
is worked direct from the crankshaft k by an intermediate crank. 
The engine and pumps are mounted on a bedplate 0, which con- 
tains the necessary passages to‘allow the water to flow into and 
out of the pumps, and is bored out to receive gun-metal valve 





seats, and the pump barrels. At the pump end each connecting- 
rod has a ball p working in a socket g, the upper half of which 
<1 














socket is kept n position by a gland which is fitted with bolts 
and nuts for taking up the wear. (Accepted April 15, 1891). 


RAILWAY APPLIANCES. 

7884. P. Espinasse, Monclar de Quercy, France 
Key for Securing Rails in their Chairs. (3d. 6 Figs. 
May 20, 1890.—This wedge or key is formed of a stripof steel bent 
as shown, so as to offer a sufficient degree of elasticity for being 











forced between the rail and the upright of the chair, and which 
forms, when it has been forced into its place, a means for securing 
the rail under the action of an invariably elastic resistance. (Ac- 
cepted April 15, 1891). 


8079. E. Hartmann, Dusseldorf, Germany. Ac- 
tuating Railway Brakes. (8d. 5 Figs.) May 23, 1890.— 
This invention relates to an air pressure or vacuum brake appa- 
ratus for actuating any kind of brake which can be coupled to 
carriages having a different kind of brake apparatus. The appa- 
ratus consists of a cylinder a with piston b connected to the brake 
gear, and with a bye-pass h and cocks f and g, connecting each 
end of the cylinder with a train pipe T. For working the brake 
apparatus by air pressure, the air is admitted at f; the piston is 
moved to the position I I until the channel h is uncovered thereby, 
whereupon the air pressure passes behind the piston. To apply 
the brakes the air pressure is discharged from the train pipe, and 
the air pressure contained in the space X causes a forward motion 























of the piston, the passage H being sufficiently small to prevent 
any material escape of pressure into Y, and the. brakes to be 
applied. The piston closes the channel h so as to stop the escape 
of air pressure from X, and thus keeps the brakes applied. To 
take off the brakes air pressure is admitted to the train pipe again. 
When working by vacuum, the piston b is moved backward by 
opening the cock g communicating with the vacuum pipe, and 
closing the cock f, thereby producing exhaust in the space X. 
When the piston uncovers the passage h, the air is also exhausted 
from Y in front of the piston. When the brakes are to be applied, 
air is admitted to the train pipe, and, entering the space X, causes 
the piston to move forward, the vacuum in Y assisting the air 


pressure. (Accepted April 8, 1891). 
8720. H. E. Walter, London. Electro-Magnetic 
Brake for Reducing High Speeds. (8d. 6 Figs.) Juve 


6, 1890.—The speed of trains is reduced by the reaction produced 
by causing Foucault currents to be induced in the rail by magnets 
carried by the train with their poles in proximity to the rail The 
two poles are in a line parallel with the rail and are so set that 
magnetic lines of force pass through the rail from one magnet to 











the other. A, B arethe magnet polesand C therail. In fastening 
the magnets to axle-boxes a piece of india-rubber ¢ is used, which 
is compressed down to a stop when the brake is used, by the 
attraction of the magnets to the rail, thus giving the magnets a 
spring except just when being used, and at the same time saving 
the strain directly on the wheels. The magnets are charged by 
storage batteries on the train or a dynamo in the guard’s van or 
onthe engine. (Accepted April 8, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


2871. H. E. Newton, London. (C. C. Worthington, 
Irvington, U.S A.) Machines for Boring and Facing 
ders. [lid. 6 Figs.) February 17, 1891.—The inven- 

tion briefly consists in a headstock 1 secured at one end of the 
machine, in which are mounted spindles 2 carrying the boring 
cutter heads 3, which receive their movement through suitable 
connections from the main power shafting of the machine. A 
work supporting platen 26 has a revoluble and sliding connection 
to the plate of the machine and means for locking the table 
in adjusted positions during the operation of boring and facing. 
A movable headstock 5 is provided with spindles carrying facing 
cutters 8, and capable of simultaneous operation with the boring 
spindles 2, but upon the opposite end of the work operated upon, 
80 that the two operations of boring and facing can be performed 
at the same time, and with a single adjustment of the work and 
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cutters. A facing spindle 6 consists of a hollow sleeve mounted 
to turnin its headstock and provided upon its interior with suit- 
able bushings 73 for receiving a bar extending through the same 


Fig.1. 
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connected to the boring spindle and carrying the cutter heads 
for supporting the latter, when the cylinder to be operated upon 
is of a length exceeding the length of the overhanging portion of 
the spindle 2. (Accepted April 8, 1891). 


GAS ENGINES. 


5192. A. G. Melhuish, London. Gas and Petro- 
leum Motors. [8d. 9 Figs.) April 3, 1890.—Two cylinders A 
and B are arranged one above the other and have a port a be- 
tween them, which is closed by a valve I, when one cylinder is open 
to the exhaust. The two pistons C and D are connected by rods 
to two cranks E and F, attached to separate shafts. The piston 
C is of half the area of D, the strokes being equal. The shafts 
band care geared by wheels G and H, so that the ratio of the 
speed is 2to1. The flywheel L is attached to the shaft b which 
revolves faster than the shaft c, to which is attached the driving 
pulley K, The piston C makes two outward and two return 














strokes to one double stroke of p'ston D, and the cranks E and F 
are placed so as to be at half-stroke at the same time. The spindle 
J of the double-ported semi-rotary valve I, is furnished witha 
screw thread of long pitch, so that the semi-rotary movement 
causes the conical end of the valve to fit tight upon the seating d, 
when the port ais open, and opens the exhaust to lower cylinder 
when the port @ is closed. One cylinder acts as a motive power 
chamber and a pump alternately, the other as a motive power 
chamber only. The mixture is drawn into A by the piston C, and 
is exploded behind both C and D, the port a being kept open. 
(Accepted April 8, 1891). 


MINING AND METALLURGY. 


17,186. S. B. Evans, Aberavon, Port Talbot. Gas 
Ingot Heating Furnaces, (6d. 4 Figs.) October 28, 1890. 
—The heating portion of the furnace is constructed with a rectan- 
gular chamber 6 divided by a partition 6, extending from the bed 
7 to the top of the chamber, and longitudinally from the one end 
to the other thereof, thus dividing the chamber into separate 
adjacent chambers, each independent of the other. 8 are gas re- 


2087 
\ss N 























-------- RN -----¢ “gy 








generators and 9 are air regenerators, which are on a level with 
the furnace chamber 5, and the gas regenerators are nearest the 
furnace chamber, whereby the commingling and combustion of the 
heated gas and air, which occurs in the entrance channels leading 
from the regenerators (each of which channels is common to both 
of the chambers 5), are brought near the position of their utilisa- 
tion. ll are the flues leading to the gas regenerators, and 12 are 
the flues leading to the air regenerators. 13 is the flue leading to 


the chimney. 14 is the bed of each chamber 5, and 15 are slag holes 
leading therefrom into the channels 16. The ingots are charged 
into the chambers 5 through openings 17, closed by removable 
doors 18, mounted on wheels 19, running on rails 20. (Accepted 
April 8, 1891). 


MISCELLANEOUS. 
5330. C. Anderson, Fettykil Leslie, Fife. Paper 


Saguaking Machinery. (8d. 2 Figs.) April 8, 1890.— 
According to this invention the web of paper is printed before it 
is made into a bag. Attached to the back of a bagmaking 
machine is a frame A oscillating on the pin B and carrying a 
‘“‘chase” and operated by the rod C from a crank disc D on the 
shaft E. The ink is conveyed from the “duct” roller to the dis- 
tributing table J by an inking roller K and is afterwards taken 
up by the inking rollers L and L! which are attached to the swing- 
ing frame F by rods M controlled by springs N which keep the 
rollersin contact with the table J. The frame F swings on a pin 
G and is controlled by the rodH. The paper web is pulled off the 
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roll by a double-ended lever P actuated by a rod from a cam O. 
During printing the web is arrested for a time by the movable 
gripping roller % on the end of a curved arm R actuated by a 
lever S which is depressed by a cam T on the shaft E and raised by 
a spring U when the cam T has made half a revolution, the roller 
Q hon pressing the web against the fixed roller V. When the 
printing is completed the web is released by the roller Q moving on, 
the lever P having left a sufficient length of paper hanging loose 
from the roll to be drawn between the chase X and the pad W, and 
the swinging frame F having been moved so as to pass over and 
ink the ‘‘chase” for the next impression, (Accepted April 8, 
1891). 

17,159. T. G.Springer, Chicago. Gas Manufacture. 
6d. 1 Fig.) October 27, 1890.—The furnace is first charged, and the 
valves h, d, and e being all open, the air blasts are set in action, 
and the products of combustion from the fuel are caused to heat 
the apparatus, including the refractory material contained in the 
chambers B and C, through which they pass to the outlets D and 
E. The water seal I offers sufficient resistance to insure the pas- 
sage of the combustion products through thechamber C. On the 
fuel in the furnace b ing i d t, the air blast is stopped, 
the valves d, ¢, and h are closed, and the valve J, in the pipe F con- 
necting the chambers B and C, is opened. Steam is admitted 
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beneath the firebars and passes through the incandescent fuel, to 
the chamber B, where it is further heated by the refractory 
material, At the same time hydro-carbon oil admitted by the pipe 
g to the chamber B, drips down through the refractory material, 
vaporises as it descends, and mingles with the water-gas. The 
mingled vapours of steam and oil then pass by the pipes D, F, 
and E to the chamber C wherein they are subjected to the heat 
of the refractory material, through which they are forced, and 
are thereby converted into a fixed illuminating gas, before passing 
by the water seal, the resistance of which is now overcome by the 
pressure of the gas, to the gasholder. (Accepted April 8, 1891). 


Machine for Forming 





3697. J. Laidlaw, Glasgow. 
Solid Bars into Helices. (sd. 3 Figs.) March 2, 1891.— 


A roller A is carried on a shaft N, the <aper bearing of which is in 
the centre of the turntable C. A roller B is supported on the 
turntable, and is always at a constant distance from the central 
roller A. A third roller D is carried on a shaft which comes up 
through the slot E inthe turntable. Ifthe turntable is moved the 
distance between the rollers D and B will be increased or dimi- 
nished. A rack H is formed on the periphery of the turntable, so 
that it can be turned round by the handwheel F and wormwheel 
G. The ition of the roller B relatively to the rollers A and D 
can thus be adjusted to suit the curve into which the bar is to be 
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formed. The rollers are grooved to suit the section of the bar to 
be operated upon. A guiding surface C! is fixed to the turntable 
to set the bar up into the helical form after it passes through the 
bending rollers, All the rollers are driven together by gearing, 
and the surfaces in contact with the bar move in the same direc- 
tion as the bar when passing through. To bend a bar the table is 
turned to the proper position, so that the bar passing from the 
roller D between the rollers A and B shall be bent to the required 
curve. As the bar leaves the rollers it is forced slightly upwards 
over the inclined surface C1 so as to obtain the required helix. 
(Accepted April 8, 1891). 

3834. C. Bradbury, London. (Grimme, Natalis, and 
Co., Brunswick.) Oil Vapour Burners. (6d. 4 Figs.) 
March 8, 1891.—The object of this invention is to effect the auto- 
matic heating of the oil, so that the burner can be used in a cold 
atmosphere and can be rekindled a considerable time after its 
extinction without fresh heating of the burner. A reservoir A is 
supplied with oil under pressure by a pipe connected at K. 
Within the reservoir A is a heating coilS. The reservoir A com- 
municates with an annular chamber B, behind which is another 
annular chamber C communicating with B by a passage D, and 
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connected with B by a bracket E. From the upper part of the 
chamber Ca e F leads to an annular chamber N surround- 
ing the nozzle, which is a tube laterally perforated and terminat- 
ing ina jet orifice. Inthe lower part of the chamber C and in 
the recess where it communicates with the passage D, is situated 
the trumpet mouth of a pipe G leading to the lower part of the 
coils, and in the passage F leading from C to N is situated the 
mouth of a pipe H leading from the upper part of the coil S. As 
the volume of heated oil is considerable the heat is retained for 
some time after extinction. (Accepted April 8, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE COLUMBIAN EXPOSITION OF 
1893. 

THE absence of serious and official information 
about the International Exhibition to be held in 
Chicago in 1893 has, very naturally, had the unfor- 
tunate effect of reducing European interest in the 
undertaking, while the plentiful flight of malicious 
and hostile telegrams that have found their way 
across the Atlantic to the English and Continental 
papers, have not failed to produce the prejudicial 
effect for which they were invented. The pro- 
longed silence of the Executive has been due to 
many causes, probably inseparable from the first 
stages of an undertaking, in the organisation of 
which struggles for personal pre-eminence are 
unavoidable, when private enterprise, and not State 
authority, forms the controlling power. Square 
pegs are with difficulty extracted from the round 
holes into which they have slipped, and their removal 
causes friction and delay. To malevolent inven- 


stretching into the lake, and inclosing a harbour |at each end. Groups of Corinthian columns, each 
available for the smaller maritime exhibits. Ad-| group surmounted by appropriate statuary deco- 
joining the pier will be a vast avenue, bordered on | ration, will be connected by a screen, each panel 
each side with the fronts of some of the chief! of which is filled with three semicircular arches 


buildings ; a broad canal with grassed slopes and | 
wide terraces, and roads on each side, runs down | 
the centre of the avenue, and light bridges thrown 
across at intervals will form the means of communi- 
cation between the terraces. After extending for 
some distance, this canal branches to the right and | 
left ; on the one side going to form a lagoon that 
will be one of the attractions of the park ; on the 
other, extending for some distance in a straight 
line and terminating in front of a colonnade con- 
necting the Agricultural building and the Machinery 





above a row of pilasters. The main entrance 
will be of a monumental character, and a statue 
of Ceres occupying a central position beneath 
the dome, will mark the purpose of the building. 
As will be seen from the plan we publish, this 
facade will inclose a gallery or vestibule, from which 
access is gained to the building, the space beneath 
the dome being left unencumbered, and paved with 
a tesselated pavement. It is evident that this 
building will present a fine effect when completed, 
and with all the advantages of light and colour 





tion, stimulated by disappointment, mightbe traced 


Hall. The appearance of this part of the grounds | that the Chicago climate, and varied decorations, 
is shown by the annexed engraving. On the extreme | will confer on it. The southern front of the build- 
right is seen one corner of the building devoted to | ing will face on 63 acres of open ground, to be de- 
Electricity, and beyond is the Machinery Hall ;| voted to live stock exhibits, which will naturally be 
in the centre of the illustration is seen the great on a very extensive scale. The second building 
colonnade that joins the Machinery and Agricul-| which we illustrate, and which is to be devoted to 
tural Halls. The branch of the canal shown in the! mining exhibits, has been designed by Messrs. 8. S. 
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GENERAL VIEW OF EXHIBITION 
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some of the harmful statements that have been illustration terminates in front of this colonnade, , Beman and Co., of Chicago, It will cover an area 
published here, but the bulk of them are no|and here suitable fountain displays will be made. | of 5} acres, and will cost 350,000dols. While much 
doubt due to a remnant of that feeling of} Here again bridges will be built to afford means of | less ornate than the Agricultural Hall, the facade of 
bitterness that was created when the site of the | communication, and at the end of the ornamental | the Mining building will recommend itself for the 
Exhibition was accorded to Chicago. We are water in front of the colonnade will be erected a! boldness and simplicity of the design. We shall on 
authorised by the Executive to state that this memorial obelisk. The canals will be of sufficient | a later occasion consider in detail the construction 
unsatisfactory condition of things has come to an| width to afford ample space for small boats, and | and internal arrangements of these buildings. 

end ; that there is a capable, energetic, and resolute | landing stages will be added at intervals to the em-| Judging from the latest official report the finan- 
body of men in power, and that the period of bankment walls on each side of the canal. The | cial condition of the Columbian Exposition appears 
‘‘square pegs” is over. There is also good | colonnade will form a very fine architectural feature to be quite sound. The following is a summary of 








reason to suppose that little more unfounded dis- 
credit will be thrown upon the Exhibition by tele- 
grams from America. It may in fact be taken for 
granted that the prospects of the Chicago Exhibi- 
tion are particularly brilliant, and there is little 
doubt but that it will prove in all respects suc- 
cessful. Work is proceeding with energy at Jack- | 
son Park ; the designs of the main buildings are’ 
approved, and many of the impertant contracts are 
let. The system adopted by the Executive for the 
execution of the work is an admirable one ; each | 
of the main buildings is the design of a different | 
architect, and will be carried out by a different con- 
tractor, so that there is little doubt that all 
the structures can be completed easily within the 
limited time at the disposal of the Executive. We 
publish on our two-page plate, engravings of the | 
facades of two of the buildings, those devoted to Agri- | 
culture and to Mining. As we have already stated, | 
one of the features of the grounds will be a large pier 





in this view of the Exhibition ; it will afford direct | probable expenditure and receipts, and from this 


communication with the Agricultural building, part 
of which is seen at the left hand of the engrav- 
ing, while in front on the same side is shown | 
one corner of the building devoted to the In-| 
dustrial Arts, the largest covered space in Jack- | 
son Park. These two buildings are separated 
by the wide inlet from the lake, and which will) 
form the centre of the main avenue of the Exhibi- | 
tion grounds ; this avenue, which will be about a 
mile in length, will be terminated by the Adminis- | 
tration building, a fine piece of architecture, the} 
chief feature of which will be a dome 250 ft. in 
height and about 150 ft. in diameter. Our illustra- 
tion of the Agricultural Hall (see the two-page! 
plate in this week’s issue) represents the north! 
front of this very important building, which will 
be 800 ft. in length by 500 ft. in width. Its main | 
architectural feature will be a facade with a cen- 
tral dome, and a corresponding but smaller dome! 








the prospects of the undertaking may be measured : 








Dols. 

Amount raised by issue of bonds ... 5,000,000 
» given by the city of 

Chicago , des + 8 5,000,000 
Total amount raised according to 

Act of Congress _... “a ... 10,000,000 

Estimated receipts from visitors ... 7,000,000 

‘ia ae concessions 1,000,000 

oa value of buildings, &e. ... 3,000,000 

Total revenue ... 21,000,000 


The summary of estimated expenditure is as fol- 
lows : 





Dols. 
For grounds and buildings ... 12,767,000 
Administration os a , 308, 
Operating expenses, May to No- 
vember, 1893... fe re - 1,550,000 
17,625,000 
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STATIONARY ENGINE PRACTICE IN AMERICA. 


(For Description, see opposite Page.) 






































































































































ZI Hla 
ae, ae 


NS | 
73 UMMM 
Ui 


a 


ai Ud J, | 


CG WW C"77 hy 


= 


S KY Waa, Sy 











May 29, 1891.] 





ENGINEERING. 


637 








These figures show a sufficient difference between 
receipts and expenditure, to leave a very respectable 
margin of profit after the Exhibition accounts are 
finally made up. But estimates are fallacious, and 
margins have a common habit of growing smaller 
even if they do not disappear altogether. The 
safest conclusion to arrive at is probably that there 
will be no ultimate deficit, and if this is so the 
organisers will have every reason to be satisfied 
at so unusually favourablea result. But, of course, 
it is clear that none but the revenue arising 
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from gate money and concessions will begin to be | 
available till after the Exhibition is opened, and | 
some 4,000,000 dols. or 5,000,000 dols. will be) 
needed to make up the deficit in the cost of build- 
ings and of administration. How this deficiency is | 
to be made good was a question that occupied the 
very serious attention of the Executive, and| 
which is referred to in their last and very | 
recent report as follows: ‘‘The fact is that 
in providing 10,000,000 dols., Chicago as the 
seat of the enterprise, has fulfilled all the 
financial conditions imposed upon her by the Act 
of Congress. The inquiry is, why, having done 
this, should we assume the burden and risk of a/| 
creation to cost 15,000,000 or 16,000,000? Why | 





to a cost of the 10,000,000 dols. agreed, unless the 
National Government, or some other responsible 
and equally interested party, shall first agree to 
provide the difference ? 

‘* Looked at in a broad way, the question is thus 
answered : 

“1, Neither the National Government, nor any 
other power, has at present sufficient warrant for 
any such promise or agreement. 

‘*2. Neither the people of our city, of our State, 
of our country, or of the world, would be, or ought 





Fig .125. | | 
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to be, satisfied with 


‘*While the full answer to the question must be 
found by the incoming Board, and it must be left 
free in its course of action, one or two suggestions 
may be allowed. 

‘Those conversant with the real facts are firm in 
the belief that by well-directed effort an amount 
equal to 2,000,000 or 2,500,000 dols. may be realised 
in additional subscriptions to capital by our own 
citizens. Seeing that large numbers of our people, 
men of wealth and generous incomes, have not yet 
been invited to participate, and that in the begin- 
ning subscribers to the stock were not awake to the 
importance and dignity of the great event, the as- 
sumption that this addition to the capital will be 
provided by our own people seems to be a reason- 
able one. 

‘*Tt may be further suggested that when we have 
thus met, and more than met, our fair share of the 
enormous cost of this great work, in which every 
man, woman, and child of the Republic is inte- 
rested, some generous recognition and co-operation 
by the 64,000,000 outside of our municipal boun- 
daries may be reasonably asked, but the last fail- 
ing, then there is still strength, power, and virtue 
enough in ourselves to achieve the end.” 

It is quite clear that this question of temporary 
deficiency will have to be met, and we think the 
Executive and the city of Chicago will be quite 
well able to meet it. It appears somewhat singular 
that no guarantee fund on an adequate scale has 
been raised, chiefly among the bankers, railway 
companies, shipping lines, and other important 
bodies directly and indirectly interested, just as 
was done prior to the Paris Exhibition. But in any 
case there can be no real difficulty in raising the 
sum required on the security of the entrance money. 





STATIONARY ENGINE PRAOTICE IN 
AMERIOA.—No. VIII. 

By James B. Sranwoop. 
Automatic Cut-oFF ENGINE WITH RELEASING 
GEAR. 

Tue Corliss engine, the first of all automatic cut- 
off engines, is to-day the representative steam 
engine of America, if not of the world; it is the 
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representative also of its class (engines in which the 
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any exhibition that will not | cut-off is effected by releasing gears) ; the numerous 


worthily exemplify the progress of the world in| devices for valves and releasing gears which have 


art, science, and industry, and which will not 
typify the highest achievements in architecture, in 
art, and in all things which illustrate the utilisa- 
tion by man of the resources and powers of nature. 

‘*M. Berger, late Director-General at Paris, after 
a careful study of the conditions here existing, and 
with a comprehension superior perhaps to that of 
any living man of what is fittingly required, named 
17,000,000 as his estimate of needed capital. Our 
own estimates, though not worked out in all details 
like his, are in marked coincidence with his sum 
total. 

‘* How, then, is the additional necessary capital to 


not, instead, limit and restrict the undertaking | be secured 


| appeared since its introduction in 1849 are all modi- 


fications of the essential principles that were em- 
bodied in this original design. 

There have been improvements made, however, 
in the details of this engine itself, which may well 
be noted. The releasing mechanism has been per- 
fected, so that a minimum strain is thrown upon 
the governor, and with the aid of vacuum dash-pots, 
sharper cut-offs and increased rotative speeds have 
been secured. The wearing surfaces and strength 
of details have been increased, permitting the em- 
ployment of higher steam pressures, and also ex- 
tending the limit of speed. Designers have given 





careful study to the forms of different parts, with 
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the result that the cost of machining and finishing 
is now less than ever before. 

We find after over forty years of experience that 
the horse-power obtainable from a given size of 
cylinder has been increased from 75 to, in some 
cases, 100 per cent. For instance, the number of 
revolutions in general practice thirty or forty years 
ago was about 60 per minute, the boiler pressure 
60 lb. or 70 Ib. per square inch ; to-day the revolu- 
tions are from 70 to 100 per minute, boiler pres- 
sure 80 lb. to 100 lb., and even more. An 18-in. 
by 48-in. cylinder formerly developed from 100 to 
120 indicated horse-power, to-day 175 horse-power 
is a fair performance, and 225 and 250 horse-power 
by the indicator are not uncommon experience. 

The success of this type of engine is due to the 
rare combination of a number of extremely prac- 
tical qualities and devices which limit each other in 
such a way as to produce highly satisfactory results. 
The releasing gear mechanism, by the limitation it 
imposes upon rotative speeds, has developed the 
long stroke, the value of which is well understood 
both in relation to economy of steam and dura- 
bility of mechanism. The action of the valves is 
such that the cut-off is kept within the most econo- 
mical range, as the number cf expansions cannot be 
much less than three. The form and motion of 
the valves reduce frictional resistance and wear toa 
minimum, and make handling of the engine easy. 
The indicator diagrams closely coincide with what 
theory dictates, the actual mean effective pressure 
equalling the theoretical pressure, sometimes ex- 
ceeding it when the rotations are slow enough to 
permit of heavy re-evaporation after cut-off. The 
short direct port connections, with a minimum of 
clearance, offering small amounts of condensing sur- 
face to incoming steam, are favourable to economy. 
In this connection it is well to note that long 
strokes present proportionately smaller amounts of 
this condensing surface before cut-off takes place 
than short strokes. If there were no clearance 
the minimum surface presented before cut-off per 
volume of steam used would obtain when the piston 
at cut-off had advanced a distance equal to its own 
diameter, a condition approximately fulfilled by 
these engines. 

From the manufacturers’ standpoint this type 
can be cheaply constructed. Engines are not built 
but are manufactured. Simple standard tools can 
be employe. for machining most of the parts with 
little or no handwork. The general design is such 
that details and groups of mechanism can be manu- 
factured in lots, so that a completed engine is pro- 
duced by assembling together a certain cylinder, 
frame, flywheel, shaft, a suitable governor releasing 
mechanism, dish-pot, &c. In this way the variety 
of details can be kept small for a large number of 
engines, as will be shown later on. 

Since the expiration of Mr, Corliss’s patents these 
engines have been built in great numbers, and to- 
day far more of them are sold than all the modified 
forms of the same class combined. In illustrating 
practice by this type the entire class is well repre- 
sented. 

Fig. 116, on page 636, shows a usual arrangement 
of the valve gear; the motion is derived from a 
single eccentric, a common adjustment being one in 
which, with an angular advance of 15 deg. and lead 
angle of 6 deg., the latest cut-off under control of 
governor takes place at 3) stroke, release at /%% 
stroke, and compression at ,y; stroke; with a 
clearance of 2 per cent. this gives three compres- 
sions, 

There have been a great variety of releasing gears 
devised and constructed, but the three about to be 
described are those most in use. The old ‘‘ crab 
claw gear,” shown by Fig. 117, has been in service 
many years ; it is durable and satisfactory. With it, 
however, the strain thrown upon the governor is 
more variable, and the angle through which the 
valve crank can be vibrated is less than with the 
so-called ‘‘radial gear.” A gear of the latter 
type is represented by Figs. 118 and 119; it con- 
sists of a loose arm A supported upon the 
bonnet B; this arm, vibrated by a valve-rod 
from the wrist-plate, carries a pawl which engages 
with a catch-pin attached to a valve crank C. 
When the pawl (engaged with catch-pin) rotates 
upward its back edge finally strikes the lug L of a 
collar controlled by the governor; when this occurs 
the pawl is disengaged from the catch-pin and the 
valve crank released, is solely under the influence 
of the dash-pot, which closes the valve rapidly. 
The entire device is self-contained, it being grouped 
around one shaft; it can be completely fitted up as an 








, independent mechanism. This gear is very popular. 


Another later form of ‘‘radial gear,” represented 
by Figs. 120 and 121, has been designed so as to 
dispense with the springs which before were em- 
ployed to insure the engagement of the pawl with 
catch-pin. The pawl P, secured to the arm A, 
operating in the cam slot S of a disc controlled by 
the governor, is disengaged from the catch-plate 
when the arm A strikes a curve in the cam slot. 
The catch-plate C, secured to the rod B, rises when 
engaging with P. 

The dash-pot employed for closing steam valves 
consisted originally of a weighted plunger operat- 
ing in a closely fitting cylinder; when the valve 
was tripped, the weight falling closed the valve, 
and the compression of a suitable portion of air 
in the cylinder gradually released through a small 
orifice brought the mechanism quietly to rest. To 
increase the rapidity of action the vacuum dash-pot, 
Fig. 122, was introduced ; it consists of two plungers 
A and B., one about twice the diameter of the 
other ; as the plungers are raised a vacuum is pro- 
duced beneath the smaller one, air being admitted 
beneath the larger through thevalve C. The vacuum 
assists the weight of the plunger to close the valve; 
the air admitted beneath B is utilised for cushioning. 
The little valve D at the bottom of the vacuum 
chamber permits of the expulsion of air only. 
Fig. 123 shows another form in which all the air 
used in the cushioning chamber circulates from one 
side of the piston to the other, and is not driven 
out into the atmosphere with the objectionable 
noise so common to other forms ; the small valve 
inside is a check upon the vacuum chamber. These 
= are usually constructed without any packing, 
ong straight fits with oil grooves being found satis- 
factory enough. Occasionally cup-leather packing at 
lower end of the vacuum plunger is used. Dash- 
pots are generally bolted directly upon the cylinder 
foundation stone ; some manufacturers extend the 
cylinder pedestal far enough to support them. 

The simple pendulum governor, Figs. 124 and 125, 
page 637, is the most popular type. Its speed rarely 
exceeds 60 revolutions per minute. To steady its 
motion, an oil dash-pot, shown in detail by Fig. 126, 
is usually employed. ‘These governors, when care- 
fully ee hoe give good results for ordinary work, 
as the movement of sleeve necessary to vary the 
cut-offfrom j, in. to ,3; in. stroke, is only about 
one-third of its entire motion. The first third of 
its motion is required for control of safety stop, 
which acts whenever the governor ceases to rotate ; 
this it does in the following manner: When the 
engine is about to start the sleeve is supported 
upon a pin P, Figs. 124 and 125, located about 
one-third part of the movement of the governor 
above its lowest position; after the engine is 
started the pin is withdrawn ; if the sleeve now 
falls it moves to its lowest position, bringing into 
action a small cam K, on the governor collar, 
Fig. 118, which prevents the pawl of releasing gear 
from hooking up tke steam valves; these valves 
are thereby rendered inoperative, stopping the 
engine. When rapid changes of heavy loads with 
close regulation are required, the Porter, the Hart- 
nell, and the Proell governors have been used with 
excellent results. 

A good form of Corliss cylinder is shown by 
Fig. 127 ; few, if any, cylinders for simple engines 
have steam jackets, a wooden lagging packed 
beneath with hair felt, asbestos, or mineral wool, 
sometimes with nothing, is all that is ever used. 
The four valve chambers, one at each corner of the 
casting, are easily machined. Lately, by the modi- 
fied form of valve gear shown in Fig. 116, the steam 
valves are made to control ports on their inner 
edges, as at A, Fig. 127. This gives a more direct 
steam admission, as the steam does not have to pass 
around the top of the valve to enter the port. 
The space B, between the exhaust chamber and 
barrel of cylinder, is now in general use, with 
the idea that heat is not so readily extracted 
from the cylinder by the outflow of exhaust 
steam. The patterns of these cylinders are 
usually constructed with the flanges aud valve 
chambers detachable, so that castings for different 
strokes can be made from one pattern. Ordinarily, 
the area through the steam ports is 7 per cent., 
through the exhaust ports 10 per cent. of piston 
area for piston speeds up to 650 ft. per minute. 
The steam pipes and exhaust pipes, when short, 
are about ;5, and 4 of piston diameter respectively. 
Clearance spaces vary from 4 to 2 per cent., 
according as strokes are short or long. The diameter 
of valves is usually taken from ¢ to ;°; of piston 











diameter. Cylinders over 40 in. in diameter are 
ordinarily moulded in loam without a pattern. 

The valves are connected to the valve stems in 
two ways; in one, the best but most expensive, 
the stem of brass or bronze passes entirely through 
valve, forming a blade, as shown by Figs. 128 and 
129 ; in the other the stem, often of steel, drives 
the valve at its end, through a ‘‘tee-head,” ag 
shown by Figs. 130, 131, and 132, page 637. 





LONDON SOCIETIES.—No. II. 
Tue Roya Sociery—continued, 

Ir would have been surprising if an institution 
like the Royal Society had not on its establishment 
met with violent opposition. Its founders were 
the advocates of a new school, the opponents of the 
old. Not only had they to contend with ignorance 
and religion, but with those who had previously been 
the chief exponents of philosophy, the schoolmen 
whose scriptures were contained in the writings of 
Aristotle. The idea of bringing all natural know- 
ledge to the touchstone of experimental test was an 
abomination to the schoolmen, who preferred to 
speculate—somewhat at random—on the nature of 
things, and strongly objected to any investigation 
into the accuracy of their premises. 

D'Israeli, who in his ‘‘ sone of Authors ”’ has 
a curious account of the disputes to which the 
foundation of the Royal Society gave rise, tells 
us how an Aristotelian proved to his own satisfac- 
tion that, because you could not see well through 
two pairs of spectacles, therefore it was impossible 
for either telescopes or microscopes to be of any 
use, though he was not wholly satisfied that two 
pairs of spectacles were inconvenient, since vis 
unita fortior, and therefore two ought to be better 
than one. 

Granville’s ‘‘ Plus Ultra” was another work with a 
similar object. Its title was intended to controvert 
the notion that all knowledge was contained within 
the limits of Aristotle’s writings, an idea which it 
is hard to conceive ever existed in the mind of a 
human being capable of formulating any idea at all. 
It appears to have been this book which brought 
down upon the Society the wrath of Dr. Stubbe, of 
Warwick, an early specimen of a race whose repre- 
sentatives still flourish among us, the class of 
people who hate all science for its own sake with an 
undiscriminating hatred and try to impede all its 
advances alike without distinction. Some people 
are never happy unless they are opposing some- 
thing, and Stubbe was one of these. He published 
several books attacking the proceedings and the 
doctrines of the new Society, and if his object was 
to irritate and annoy its members he seems to have 
succeeded thoroughly. A man of considerable 
ability and of a caustic humour, apparently with- 
out very settled principles, he was not long in 
discovering weak points, and his criticisms told.* 

Probably these criticisms were salutary and use- 
ful at the time. The philosophers would be none 
the less careful in their proceedings from the know- 
ledge that a watchful enemy was on the look-out 
for any backslidings. 

Another source of difticulty was found in the 
political condition ‘of the times. Even when the 
dangers of the days of the Restoration were passed 
the times were full of trouble. On the one hand 
the Royalists were embittered against their late 
opponents, while the Puritan party were always 
dreading the return of papistical authority and the 
renewal of arbitrary power. In the eyes of these 
last, the Royal Society was but a device for draw- 
ing off men’s attention from politics to philosophy, 
so that plotters against freedom might pursue their 
wicked devices unnoticed, while it was even stated 
that the real object of the Society was to afford a 
veil to such plotters and to assist them by facilita- 
ting correspondence with foreign enemies, in their 
machinations against the peace of the realm. 

A curious proof of the intensity of these feelings 
is afforded by the fact that Oldenburg, the secretary, 
was in 1667 imprisoned in the Tower, on the accusa- 
tion of having communicated intelligence to a 
correspondent in France. It may be assumed that 
the charge was groundless or trivial, for he was 
liberated after two months’ imprisonment. 

But notwithstanding opposition and ridicule, the 
Society prospered, going steadily on with its 
appointed work. It was one of its earliest objects 





* For a full account of Stubbe and his attacks on the 
Royal Society, reference may be made to D'Israeli’s 
article on “The Royal Society,” in the “‘Quarrels of 
Authors.” 
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to put on record the results of its proceedings, alike 
for the benefit of future generations, and for the 
profit of men of science in foreign countries, with 
a large number of whon, in spite of all difficulties, 
its members soon found themselves in correspon- 
dence. It was decided that all the proceedings 
should be registered, but special provision was 
made that this was to be done without any attempt 
at classification, so that nobody should be led to 
generalise, or to try and form general systems, which 
might be to the detriment of philosophical progress. 
From these records originated the ‘‘ Philosophical 
Transactions,” the first number of which appeared 
in March, 1664-5. ‘The Transactions were at first 
the work of the secretary, though it was ordered 
that ‘‘ the tract be licensed by the Council of the 
Society, being first reviewed by some of the mem- 
bers of the same.” It was not until 1750, when forty- 
six volumes had been published, that the work was 
undertaken by a committee of the Society. This 
first volume was accordingly edited by Oldenburg, 
one of the secretaries. After the fifth number 
(in June 1665) the meetings were interrupted 
by the plague, and once more, as appears from 
a letter of Boyle’s, meetings of the members 
were held at Oxford. The sixth, seventh, and 
eighth volumes were published at Oxford, but the 
ninth and all since have been issued in London. 
In 1679 the series was interrupted, but the gap was 
filled by Hooke’s ‘‘ Philosophical Collections,” 
which were carried on till the issue of the Trans- 
actions was resumed in 1683. The title has not 
since been altered, nor has there been any inter- 
ruption in the regular publication. The last 
volume published is No, 181 (for the year 1890). 

In 1664 Hooke, who had previously been an 
assistant to Boyle, was appointed curator, a 
museum of curiosities being about this time 
founded by the Society. A few years later this 
museum was increased by the purchase, in 1666, of 
the ‘‘ Museum of Rarities, formerly belonging to 
Mr. Hubbard.” For a long time this museum was 
the most celebrated in London. The regular en- 
gagement of Hooke by the Royal Society was really 
a very important step, for the active working of the 
Societyseems for a considerable time to have rested 
on his shoulders and on those of Sir Christopher 
Wren, a man who is now remembered only as the 
greatest of English architects, but whose reputation 
among his contemporaries rested on a far wider 
basis. For them his claims to distinction as a 
man of science far outweighed those based merely 
on his constructive work, greatly as it was appre- 
ciated even during his lifetime. Day after day, we 
find in the records how Hooke was constantly bring- 
ing out scientific novelties before the Society. Now 
it would be his escapement, then his sextant, now a 
water level, next a new method of grinding lenses, 
and again an improved microscope. Whenever there 
was nothing else to come before the Society, Hooke 
could always be relied upon to produce something 
new and interesting. Even in those days, before 
specialisation was known or thought of, the wide 
range of his knowledge was remarkable. He was 
an accomplished mathematician, the finest mechani- 
cian of his time, after Newton the greatest English 
authority on optics ; his microscopical researches 
were then unrivalled, and he took high rank as an 
astronomer. 

It is true that he seems to have had but small 
compunction about appropriating the results of other 
people’s work, or in taking credit to himself for 
what was really the invention of another, but after 
every allowance for this there remains enough 
genuine work of his to show how marvellously 
ingenious he was, and howable. He was a man of 
great genius but of small mind. ‘‘The most ill- 
natured, conceited man in the world, hated and 
despised by most of the Royal Society, pretending 
to have all others’ inventions when once discovered 
by their authors to the world.” He was irritable 
and quarrelsome. It is known that Newton post- 
poned the publication of his ‘‘ Optics” till after 
Hooke’s death in order to avoid the attacks which 
Hooke’s jealous nature would certainly have led 
him to make upon the book. He was parsimonious, 
for though he extorted all the salary he could out 
of the Society at a time when its funds were very 
low, he yet left a good deal of money behind him. 
Doubtless had his character been less defaced with 
mean qualities he would have left a greater reputa- 
tion, for the reputation he has left is certainly not 
equal to his deserts, But he served the Royal 
Society well, and the position it soon attained was 
to no small extent due to him. 





As above mentioned, the meetings of the Society 
were interrupted by the plague, which drove most 
of the fellows out of London. Oldenburg, the 
secretary, remained, and so did Hooke. The 
former writing to Boyle expresses his determina- 
tion, should the plague come into his street, of 
packing up the books and papers belonging to the 
Society, in order that, if he felt ill himself, they 
might besent away to a safe place. Hooke set him- 
self to work to discover the cause of the plague, but, 
as he admitted, without any success. When the 
plague was at an end, the meetings were resumed 
at Gresham College, but not for long, since in June, 
1666, they were again interrupted by the Great 
Fire. The fire itself did not extend to Gresham 
College, which was situated in Bishopsgate-street, 
but the building was taken possession of by the City 
authorities, and the Society had to surrender the 
use of the rooms. Under these circumstances they 
accepted an offer of rooms in Arundel House in the 
Strand, made them by Henry Howard (afterwards 
Duke of Norfolk), and here they remained until 
1674, when they returned to Gresham College. 

The same liberal benefactor presented to the 
Society the library which had been purchased by his 
grandfather, Thomas Earl of Arundel. It was 
originally that of Bilibaldus Pirckheimer, who is 
said to have bought the library of Matthew Corvinus, 
King of Hungary, and it is believed that some of 
the MSS. belonging to Corvinus were included in 
the Arundel Library. This library consisted of 
several thousand printed books and manuscripts. 
It was largely increased by subsequent gifts and 
purchases, and was the foundation of the magnificent 
collection of scientific works estimated to amount 
to about 45,000 volumes, which the Society now 
possesses. The bulk of the Arundel MSS. was sold 
to the British Museum in 1830 for 35591., which 
sum was devoted to the purchase of scientific 
books. At a still later period a large proportion of 
the printed books were sold to a dealer, and it has 
since been thought that the transaction was less 
profitable to the Society than if the books had been 
disposed of by public auction, as many of them had 
great literary and antiquarian, though naturally 
no scientific value. 

Till 1668 the Society had no paid secretary. 
Oldenberg recived occasional grants of 401. and 
501. After his death two paid secretaries were 
appointed. In 1685 two honorary secretaries were 
appointed and one paid, Halley being appointed in 
1686 at 50/. a year.* 

At this time the Society seems to have had a 
distinctly fashionable character. In the roll of its 
members are to be found many names of persons 
who possessed no scientific claims whatever, and it 
was evidently at that time the proper thing to sub- 
scribe to the Royal Society, and occasionally to 
visit its meetings for the purpose of seeing some 
new or curious experiment. It enjoyed Court 
favour ; the king was a member and in frequent 
communication with the Society. He was con- 
stantly sending down questions for solution. 
Whether he ever set the philosophers the celebrated 
problem as to the weight of a dead or living fish 
will probably never be known, but he certainly 
once honoured them with his royal commands to 
decide a bet which he had made of ‘‘ten to one in 
fivers,” to use the modern vocabulary of the turf, 
that air could be compressed by water. Thanks to 
the ingenuity of Hooke, the royal wager was 
successfully won. 

Among the most distinguished of the class 
of non-scientific members, was Pepys. Pepys 
was introduced by Lord Brouncker, who was 
a Naval Commissioner, while Pepys himself was 
Clerk of the Acts, one of the principal officials 
of the Navy. Elected in 1663, he became Presi- 
dent in 1684, and always seems to have taken 
a great interest in the Society. Dryden, Waller, 
and Cowley were all members. The last-named 
wrote an ode to the Society on its incorporation, 











* This arrangement of having two honorary secretaries 
and a paid assistant or clerk, was continued for a long 
time, but it 1720 it was determined that the secretaries’ 
office should no longer be honorary, but that a salary of 
50/. a year should be paid to each of them. In 1732, this 
was increased to 60/., and in 1760 to 70/. 10s. In 1799 
the salaries were raised to 100 guineas, and in 1860 to 2001. 
The office of foreign secretary originated in a bequest by 
R. Keck in 1719, and the first appointment was made in 
1720, the salary being 207. per annum. In 1860 the pay- 
ment was raised to 100/. In 1877 the then holder of the 
office, Dr. Williamson, was anxious that it should— 
during his tenure—become honorary, and he abandoned 
his claim to more than the amount of the old bequest, 202, 





reciting the wonderful results which might be 
looked for from its labours. 

But it must not be understood that the Society 
was neglecting its proper work in order to provide 
amusement for the race of scientific dabblers. Such 
was far from being the case. In January, 1671-2, 
the great name which yet sheds its lustre over the 
history of science, the name of Newton, was 
entered on the rolls of the Society. He had pre- 
viously sent a description of his reflecting telescope 
to Oldenburg, the secretary, and in February of 
that year he made a communication to the Society, 
explaining the reasons why, thinking it impossible 
to construct an achromatic refracting telescope, he 
had devised his reflector. The association of New- 
ton with the Society is alike honourable to the man 
and to the institution. The Society took him up 
and assisted him while he was yet unknown, and 
in return, he by his connection with the Society, 
established it once for all in the front rank—per- 
haps it is not mere insular prejudice to say gave it 
the first place—amongst the scientific bodies of the 
world. it is interesting to know that the telescope 
which no doubt was the first means of his intro- 
duction to the Society is still preserved in its rooms 
as its most precious relic. 

In 1686 the first book of the ‘‘Principia” was pre- 
sented to the Society, and it was determined to 
publish the whole work. Owing, however, to the 
financial position of the Society, no steps were taken 
for the purpose, until Halley undertook to print it 
for the Society, but at his own expense. The credit 
therefore of securing the immediate publication of 
this great work is due to Halley, who took upon 
himself a very considerable risk. When the book 
was first presented Hooke was offended because 
Newton had not attributed to him the discovery of 
the law of inverse squares, but Newton showed 
that the utmost Hooke could claim was independent 
and probably later discovery, and a reference to his 
claims was inserted in the book. 

It isworth mention that Newton’s connection with 
the Society was nearly being severed, in consequence 
of his circumstances being such—possibly in con- 
sequence of the approaching expiry of his fellow- 
ship—as to make the subscription a tax upon him. 
The Society, however, wisely remitted the pay- 
ments, and the great philosopher continued his 
association with the Society, of which at a later 
period he became President. 

In 1667 the King made a grant of Chelsea Col- 
lege, with thirty acres of land, to the Society, and 
there was for some time an intention of erecting 
at Chelsea a building suitable for the Society's use, 
but there were difficulties in obtaining legal pos- 
session, and ultimately the grant was sold back to 
the King in 1682 for the sum of 1300). This money 
was invested, and became the first source of a 
permanent revenue to the Society. The building 
thus given to the Society should not be con- 
founded with Chelsea Hospital, afterwards built 
on its site, though the hospital is often called 
Chelsea College. 

Such a revenue was a good deal wanted at the 
time, for in the latter part of the seventeenth cen- 
tury the Society seems to have been rather less 
prosperous than at starting. In 1667, when Dr. 
Sprat’s history was written, there were nearly 200 
members. In 1673 the number had fallen to 146, 
of whom more than half were in arrear with their 
subscriptions. Probably as the novelty wore off, 
the Society became less popular and less fashion- 
able, but it certainly did not lose any of its scien- 
tific reputation. 

The foundation of Greenwich Observatory in 
1675 cannot be traced to any actual action taken 
by the Society, but among those who promoted the 
scheme were many of its members, and Flamsteed, 
the first Astronomer Royal, or as he was officially 
entitled, Astronomical Observator, soon after his 
appointment became a fellow. The Society, how- 
ever, supplemented the rather shabby endowment 
which the King provided by lending the astrono- 
mical instruments in its possession, and ordered 
that a new quadrant by Hooke should be finished 
at the Society’s expense for the ubservatory. Later 
on the connection grew closer, for in 1710 the 
Royal Society were appointed visitors of the obser- 
vatory, an appointment which gave great umbrage 
to Flamsteed, and was attributed by him to the 
malevolence of Newton. There was, it is well 
known, a bitter quarrel between these two great 
men, and it is quite possible that there were grounds 
for Flamsteed’s accusation. Many years later, in 
1765, the appointment was renewed, and the 





640 





[May 29, 1891. 





=— 





DIAGRAMS OF STEAM 








WILLMANN, DORTMUND. 


Council of the Society continued to be the sole|said with regret that the refusal of Newton to | 
official visitors of the observatory until the reign of | accept the undulatory theory of light, first formu- | 
William IV., when the Astronomical Society was | late 


GOHRIG AND LEUCHS, DARMSTADT. 


associated in the duty with its more ancient sister. | physical science for a generation. 


Within the first twenty years of its existence as | 


such a position that not only all matters of scientific 
interest in this country were brought before it, but 


nent men of science abroad. A conspicuous instance 
of this was the case of the illustrious Leeuwenhoek, 
whose microscopical discoveries first came before 
the Society in 1673, and who from that date always 
transmitted to the Society an account of his investi- 
gations. In gratitude to the Society for receiving 
and publishing his communications, he left it on 
his death his own cabinet of microscopes, an inter- 
esting and valuable relic, which was for some time 
nately, all traces have long since been lost. 

founders of the Royal Society before its incorpora- 
tion, and continued to keep up his connection. His | 


searches. 


Another illustrious foreigner was even more 
a chartered body, the Royal Society had attained closely associated with the Society than either of 
the above. In 1675 Denys Papin came to England, 
and was soor. received by Boyle into his labora- 
it also received communications from the most emi-| tory, where he assisted him in his pneumatic re- | 
In 1680 be became a member of the | 
Royal Society, to which in the previous year he | 
had exhibited his digester. 
name appears frequently in the Society’s records, | 
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by Huyghens, threw back the progress of 


About this time his) 


and in 1684 he was appointed curator, an officer | 
whose principal duty seems to have been to take | 
care that at each of its meetings the Society had 
before it something of novelty and interest. 
did not, however, hold the post very long, for in| 
in the Society’s eg sy but of which, unfortu-| 1687 we hear of him in Italy, and in the same year 

he accepted the post of professor of mathematics at 
Huyghens had been in correspondence with the} Marburg. His efforts to improve Huyghens’ :gun- 
powder engine led him to the invention of his 
steam engine, an account of which he commu-|as Professor Thurston observes, is certainly dimi- 
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dispute with Newton is a matter of history, and we |nicated to the Society after he left England. | nished by the fact that he afterwards recurred to 
know now that the great Englishman was on that | His was certainly the first steam engine with | the Savery type of engine, and tried to perfect it. 


occasion wrong, for it has been afterwards often|a piston, though the credit of the invention, | His efforts to adapt the steam engine to marine 
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propulsion, and their unfortunate ending, are well 
known. Near the end of his life the unsuccessful 
philosopher returned to this country, but it was 
after the death of his friend Boyle, and he finally 
died a disappointed man in 1710. One likes to 
think that had he remained here he would have met 


with more success and greater encouragement than | 


was his lot, either in his own country, where, 
until quite recently, even his reputation was 
ignored, or in Germany, where his engine was 
destroyed and he himself nearly killed. 

In the earlier part of its career the Royal 
Society dealt much more with subjects of practical 
utility than later, when its work was confined to 
matters of pure science. We read of experiments 
with the diving bell, of an inquiry into the best 
means of ventilating mines, even of such purely 
practical subjects as the smelting of iron with coal. 
Sir William Petty’s double ship, launched in 1663, 


was described before the Society, and, indeed, a| 


model of this vessel was for long in the possession 
of the Society, even it is believed till late in this 
century, but it unfortunately has since disappeared, 
as such relics of no intrinsic value and of purely 
historical interest may easily do, unless they are 
preserved by association with a famous name. 
That matters of this sort came within what was| 
then considered the legitimate scope of the Society 
is shown by a command of the King in 1662 that all 
patents for ‘‘ any philosophical or mechanical in- 
vention” should be submitted to the Society. 

In 1699 we find the Society visiting and examin- 
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| ing what was probably the most important mechani- 
cal invention that had ever yet been formally sub- 
mitted to the public notice, Savery’s steam engine. 
In this year Savery exhibited and described before 
the Society a model of his engine, probably the one 
which had been set up to pump water at Lambeth, 
and gave a favourable report upon it. This engine 
| was fitted with a single receiver only, communicat- 
ing through a stop-cock with the boiler, and through 
another stop-cock with a suction pipe. The steam 
in the boiler was condensed by the application of a 
jet of water on the outside, this being the first ap- 
| plication of a surface condenser. It was therefore 
rather simpler in construction than his later mine 
engines, which were generally fitted with two re- 
|ceivers acting alternately. Savery’s patent was 
| obtained, it appears, partly through the influence 
| of the Society. 








THE FRANKFORT ELECTRICAL 

| EXHIBITION.—No. IL. 

| A PRELIMINARY walk through the Exhibition 
may well begin at the boiler-house, the four tall 
brick shafts of which are prominent objects as one 
‘leaves the railway station, and here is generated 
about three-fourths of the 4000 horse-power, or 


‘thereabouts, which represents the energy absorbed 


in the central area of the Exhibition. The first 


| thing to strike the observer is the great extent to 
which the so-called safety or tubulous boilers, with 


externally heated tube systems, are used, and for 


the present we shall confine ourselves to some 
general remarks on these, of some of which on 
future occasions we shall publish full details. The 
diagrams which we publish on the opposite page 
will give an idea of the general arrangement of 
some of the boilers shown, but not of their actual 
construction. Entering at the end of the boiler- 
house nearest the railway station, we first see the 
boilers of Simonis and Lanz, of Frankfort, of which 
there are two with a separating cylinder over the 
tube system, each of these boilers having 2700 
square feet of heating surface. These boilers are to 
supply steam alternately to two large engines, one 
of 450 horse-power by the Machine Company of 
Buckau, near Magdeburg, a very heavily built 
vertical cylinder engine, which forms a prominent 
object at the corresponding end of the great Ma- 
chinery Hall, and is to be coupled direct with a 
Siemens alternator ; the other is a 500 horse-power 
three-cylinder engine by Kuhn, of Berg, near 
Stuttgart, also coupled direct with a Siemens dy- 
namo, of which the armature (cross-connected 
ring) is 9 ft. 10 in. in diameter. These boilers 
are also to supply steam to several small motors. 
A smaller boiler of Simonis and Lanz, with 
861 square feet of heating surface, in which two 
rows of horizontal tubes serve as a steam re- 
ceiver, is also shown ; the exhibitors state that the 
Government authorities readily grant permission 
for this type of boiler to be set up in the most 
crowded localities—places from which the stringent 
German laws would exclude most generators. 

__ We next come to a boiler of Biittner and Co., of 
Urdingen (645 square feet of heating surface), in 
which a top separating chamber is used, and of a 
somewhat similar type is the boiler of Géhrig and 
Leuchs, of Darmstadt. It has 1646 square feet of 
heating surface, and supplies steam to a tandem- 
compound engine of Sulzer Brothers, of Winter- 
thur, this engine giving about 150 horse-power, 
and driving dynamos of the ‘‘ Helios” Company, 
of Cologne. The Babcock and Wilcox Company 
exhibit a boiler of their well-known type, and 
which formed the subject of recent illustration 
(see ENGINEERING, page 616 ante); this boiler has 
about 1614 square feet of heating surface, and 
drives several engines, in the aggregate of about 
150 horse-power. 

Messrs. Hermann and Schimmelbusch, of Kaiser- 
lautern, show a vertical tubular boiler, and this 
operates several motors, amounting to about 150 
horse-power. Next in order among the externally 
heated tube boilers is one by Willmann, of Dort- 
mund, having a heating surface of 1367 square 
feet, and driving a 100 horse-power engine and 
dynamo, made by the Machine Company of Esslin- 
gen, and a 50 horse-power engine by Garrett 
Smith and Co., Magdeburg ; this latter driving one 
of Lahmeyer’s dynamos. 

The boiler of Diirr and Co., of Rattingen, as 
also that of Willmann, just referred to, is com- 
pletely built up in brickwork, so that the steam 
chamber is inclosed. It is of about 130 horse- 
power, and supplies the Thomson-Houston Com- 
pany with steam. A smaller boiler, of similar 
type, by the Niirnberg Machine Company (formerly 
Klett and Co.) adjoins it, and then comes the 
exhibit of Steinmuller, of Gummersbach, consisting 
of three boilers of similar type, giving an aggregate 
of about 500 horse-power, of which 400 horse-power 
is taken by Schuckert, of Niirnberg, while Wood- 
house and Rawson, of London, and Naglio Brothers, 
of Berlin, take the remainder. 

The coating of several of the boilers in the Exhi- 
bition is made with cork bricks which are largely 
manufactured at Ludwigshafen-on-Rhine by Griinz- 
weig and Hartmann. These bricks are made of 
fragments of waste cork held firmly together with 
a very small proportion of white cement. 

Before turning into the great Machinery Hall 
from the boiler-house we may look in at a small 
building at the station end of the latter, where is 
to be seen a 100 horse-power semi-portable com- 
pound engine with spray condensation and a loco- 
motive boiler from the factory of Mr. R. Wolf, of 
Magdeburg ; this engine is at present driving a 
Siemens two-pole horseshoe-field constant-current 
machine, and a Mordey-type alternator, but it will 
afterwards drive two dynamos by Kremenczky and 
Co., of Vienna. The engine is interesting from 
several points of view, especially because provision 
is made for removing the whole firebox and tubes 
so that the boiler and tubes can be readily scaled 
or cleaned. The plate into which the firebox 





is set forms a flange which faces upon the outside 
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of the end plate of the boiler at the corresponding 
end, while the tubeplate at the smokebox end faces 
upon the inside of the other end plate of the boiler, 
the attachment being made in each case by a circle 
of studs and nuts. The firebox and tubes can 
thus be readily released and brought out on rollers 
for scaling. The two cylinders lie horizontally on 
the top of the boiler, inclosed in a steam dome. 
The spray condenser is virtuallya separate apparatus, 
which can be used if water is plentiful. This 
engine, though not on wheels, is of the type com- 
monly known in Germany as ‘locomobile,” but it 
would be spoken of here as semi-portable or semi- 
fixed. This engine is claimed to work with a con- 
sumption of 2.2 lb. of coal per horse-power hour. 
The great Machinery Hall is a building with 
some pretensions to elegance, about 170 yards 
long, and running parallel with the boiler- 
house. In this fine building there is no general 
line of shafting, each installation being, as a 
rule, complete in itself, and the upper space of 
the hall is practically free from obstruction, as 
steam pipes and conductors are generally taken in 
brick-lined channels below the floor, the conductors 
ordinarily resting on the top of porcelain insulators 
attached to cross-pieces of wood, as shown in the 
accompanying sketch. One of the large exhibits is 











a compound condensing engine of 450 indicated 
horse-power, with cylinders 37.4 in., and 24.6 in. 
in diameter, and 27.5 in. stroke. This engine is 
shown by the Machine Factory of Buckau, near 
Magdeburg. It receives steam from the boilers 
of Simonis and Lanz, and is coupled direct with 
an alternator of Siemens and Halske, which con- 
sumes about 400 horse-power. Opposite this ex- 
hibit is being erected a 500 horse-power three- 
cylinder vertical engine by Kuhn, of Stuttgart, 
which is also supplied with steam by Messrs. 
Simonis and Lanz, and is coupled direct to a 
constant current dynamo of Messrs. Siemens and 
Halske, this dynamo having some _ interesting 
features. It consists of a cross connected Gramme 
ring directly coupled to the engine shaft ; this 
Gramme ring being approximately 10 ft. external 
diameter and 25 in. long on the face. The inner 
diameter is as far as we could ascertain about 
8 ft. 8 in., so that the general proportions of the 
ring may be taken as those of the rim of a decidedly 
heavy and broad-faced flywheel of 10 ft. diameter. 
The first thing to strike the observer is that the 
whole outer face or circumference of the ring is 
of bright copper and turned so as to form the com- 
mutator, the field magnets (a 10-pole shunt system) 
being inside the ring. To allow of this, the ring 
is supported at one end by a spider, pins from the 
arms of this spider holding the ring. The copper 
winding of the ring consists of rectangular bars 
tongued together and crowding somewhat where 
they have to pass the supporting pins which join 
the ring to the spider. Although this machine was 
not working at the time we saw it, we were assured 
that in spite of the circumstance of the ring itself 
being the commutator, the friction on the brushes 
and the sparking are byno means great. The design 
is obviously of easy construction for large machines, 
and one evident advantage is the facility it 
offers for repairs of the windings, as every wind- 
ing is very readily accessible. The duty of this 
machine is, we understand, 3000 ampéres at a poten- 
tial of 150 volts, which would correspond to about 
600 electrical horse-power. The current is to be 
used in several ways and notably in supplying an 
alternating transformer which stands nearly oppo- 
site; a machine in which the constant current 
operates a motor, upon the spindle of which is also 
an alternator. Close by, Messrs. Siemens and 
Halske have a smaller shunt machine with cross- 
connected Gramme ring and internal fields (four- 
pole), driven direct by an engine of Daevel, of 
Kiel. This machine is to excite the large alter- 
nator when all is complete, but it was driving 
lights when we saw it; it has a commutator of 





ordinary construction, but with iron strips. Iron 
(or mild steel) commutators are in use in several 
places at the Exhibition, and those in charge 
of the machines speak well of them. They operate 
with copper or brass brushes, spark but little, 
and ordinarily do not require oil. When, how- 
ever, the weather is cold and damp, it is neces- 
sary to wipe the commutator with an oily rag before 
starting, as if work is commenced with a film of 
moisture on the commutator, corrosion sets in. We 
may here mention that the tendency in the Exhi- 
bition is to use soft brushes, made of wire gauze 
or built up of a number of plaited cords of fine 
copper wire (about No. 28), these cords being 
generally about 4 in. in diameter. The cords 
are laid together and soldered at the outer ends 
like the wires in the old-fashioned brush, and 
opinion seems about equally divided as to whether 
the brushes should be used tangentially or with a 
bevelled face to fit the commutator. For motors, 
hard carbon blocks, set radially, are very com- 
monly used, and as an example we may refer to 
the ring motors in Messrs. Siemens and Halske’s 
annexe to the ‘‘Science ” department. 

Passing on, we come on the right-hand side to the 
space occupied by Messrs. Collet and Englehard, 
of Offenbach-on-Main, whose exhibit of workshop 
appliances is not yet set out, but which is to 
include an electric workshop crane to lift nearly 
5 tons (5000 kilos.), radial boring machines, emery 
grinders, for surfacing and other work, a drilling 
machine with flexible shaft, portable motor, &c. 
They also are to show a blast gas apparatus in 
which the blower is operated by an electric motor. 

Close to the exhibit of Messrs. Collet and Co. 
is a turbine from the well-known turbine works of 
Queva and Co., at Erfurt, which is made self- 
regulating by a very ingenious device; the self- 
regulating of a turbine being now of especial im- 
portance in relation to electrical transmission of 
power. The principle of the regulation may be 
stated as follows, but to simplify the matter, where 
organs are duplicated we sometimes refer to them 
as single. 

On the main horizontal shaft of the turbine 
is an eccentric which gives an arc-like motion 
of some 15 deg. to two pawls, each pawl being 
set over a separate ratchet wheel, both these 
ratchet wheels being keyed to the same shaft, and 
the teeth being cut in opposite directions. Under 
such circumstances the shaft upon which the 
two ratchet wheels are keyed, will move alter- 
nately in contrary directions as the main shaft 
revolves and pawls engage in the ratchet wheels, 
but will not permanently gain in either direction. 
There is, however, a sheet-metal fence which 
can move around the face of the ratchet wheels, 
and this fence can throw off either pawl, or partially 
throw it off. The consequence is that when the 
fence is at an extreme position, one pawl is cut off 
or lifted, while the other, being operative, rotates 
the shaft in one direction, and when the fence is in 
the other extreme position, the first pawl becomes 
operative and the second is cut off; the shaft 
being then rotated in the contrary direction. This 
fence is connected with an ordinary ball governor, 
and when the machine is running at normal speed 
the fence is clear of both pawls, but any deviation 
from the normal will by the operation of the fence 
on the pawl, rotate the ratchet wheel shaft in 
one direction, or the other, according to whether 
the speed is too high, or too low. Having thus 
obtained from an ordinary governor the means of 
reversing the motion of a shaft according as the 
governor runs quickly or slowly, Mr. J. Heyn, who 
is the patentee of the device, applies it to the regu- 
lation of the turbine in the following way: A ring 
which surrounds the body of the turbine has on its 
inner face a sloping race or projection which can 
successively throw open or shut doors that cover 
the ingates of the turbine according to whether 
the rotation of this ring is in one direction or the 
other, the arrangement being, of course, set so 
that when the governor balls fall below the normal, 
more doors are opened. 

The great Machinery Hall, quite apart from the 
large independent installations, contains numerous 
objects of interest, but our notes on these must 
stand over for another article. 








CURRENT TRANSFORMER. 

To convert high tension continuous current into 
low tension, one method is to drive by means of a high 
tension motor a low tension compound dynamo. Such 
combinations are built by Deprez, Schuckert, and 





others, and are termed by them motor dynamos. A 
simpler method for transforming currents consists in 
having only one armature, wound, however, both for 
the high tension supply and the low tension resultant 
current. This form of current transformer with but one 
magnet field is a construction of high practical value ; 
the cost is smaller, the efficiency higher, and the result 
in regards to sparking more satisfactory than in the 
motor dynamo. Its only drawback is that it has not 
perfect regulation, or that amount of compounding 
which given a constant primary electromotive force, 
supplies a secondary electromotive force irrespective 
of the load, The primary and secondary windings of 
the magnet require to be arranged to give opposite 
polarities, the transformer cannot therefore be re- 
gulated by simply altering the magnetism. 

Referring to the illustrations on page 642, Fig. 1 
shows the external appearance of the Lahmeyer 
current transformer, while Figs. 2 and 3 show the 
details of construction. This apparatus is now being 
exhibited at Frankfort. From the branches I. II. the 
high tension current flows to the armature coil, wound 
upon the main armature Ay, while the secondary coil 
besides surrounding the armature A, also passes round 
the armature Ay, Acting upon this latter is a field 
magnet III. IV., upon which circulates the secondary 
main current. The current in this coil is proportionate 
to the difference of current of the armature A, ; the 
additional electromotive force of the armature A, is 
also proportional to it. Without adding any special 
commutator or any parts liable to wear or requiring 
special attention, the compounding of this transformer 
is thus accomplished. The compound magnetic field 
is separated from the main field by an insulation of 
brass M, N. The armature A, and the field magnet 
belonging to it are thus separated from the main 
magnet. The dimensions of these latter have to be 
increased so as to obtain the necessary tension without 
A and its magnet frame. For tensions up to 600 volts 
and small sizes, Mr. Lahmeyer constructs his trans- 
former with drum armatures, placing, as shown in Fig. 3, 
the two armature coils, with an insulated division, 
above one another. In the case of larger patterns, Mr. 
Lahmeyer uses the Gramme ring form for both arma- 
tures; the coils are in this case side by side, each 
bobbin in a separate groove. The grooves are covered 
with a thick layer of tibre insulation, and each bobbin 
is singly accessible and exchangeable. 

If it be remembered that in motor dynamos, with 
two armatures on the same shaft, the insulation of the 
two coils from each other is only formed by the 
covering around the armature cores, since it is not 
mechanically convenient to introduce a non-metallic 
part, it will be admitted that even in respect of acces- 
sibility and mechanical security nothing has been 
sacrificed. 

Compared to the motor dynamos a transformer of 
this construction has the advantage of reduced size 
and cost. According to Mr. Lahmeyer’s statements, 
the efficiency of these transformers is the same as that 
of dynamos of the same size, and with equal excitation 
the transformer works with a higher degree of mag- 
netic saturation, because the reactions of the armature 
coils balance each other ; it is, moreover, well known 
that this latter condition obviates sparking. The 
efficiency of large transformers may, therefore, be taken 
as 92 per cent., a saving of 8 per cent. over motor dy- 
namos, which is of considerableimportance, particularly 
in long lines. The attendance required is less for the 
transformer than the motor dynamo, owing to absence 
of any appreciable influence of heating of the wires 
upon the tension of the current. This transformer 
offers hence the simplest means of distributing con- 
tinuous currents over large districts. Where accumu- 
lators are used, Mr. Lahmeyer constructs the regulator 
frame of the larger dimensions, and provides, besides 
the direct, an auxiliary terminal winding or coil. 
When charging the accumulators, both coils are 
switched in, thus causing additional electromotive 
force; for working in parallel circuit only the one is 
used. A charge of polarity in the transformer cannot 
take place. 

This transformer can be directly connected over long 
distances with a source of high tension, without re- 
quiring any other means for regulating the tension, 
which materially simplifies the arrangement of a a“ 
current distribution, thus obtaining all that can be 
expected for continuous currents. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 20, 1891. 

TRANSACTIONS in steel rails in the various American 
markets during the past week are supposed to have 
amounted to about 30,000 tons. This may be an over- 
estimate, but it is probably not very far astray. A 
great many small orders are coming in. Repairin 
requirements are now being taken care of. Railroa 
builders, as far offas Texas on one hand, and Wash- 
ington on the other, have placed their orders for steel 
rails, and some of these orders are to be filled within 
six weeks. The Gould and Huntington systems are 
in the market for a good many small lots to build short 
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lines of road into new agricultural and mining sections 
through which these systems pass. Some brokers 
have had inquiries from unexpected quarters, and are 
predicting that there will soon be a better steel rail 
demand than we have had since last autumn. The 
railmakers will certainly be glad to hear of it. Advices 
from four or five rail mills show that there isa sufficient 
supply of orders to keep the mills running along 
steadily for about two months. Chicago mills are 
quoting standard sections at 31 dols. ; Pennsylvania 
mills are still booking orders, quoting at 30 dols. ; the 
smaller orders pay better. There are also a good 
many orders coming in for steel and iron nails, for 
skelp iron, and also for wrought-iron pipe; a great 
deal of this business has been held back for various 
reasons, chief of which was for awhile the possibilit 

of a strike, and another reason was the unsettled feel- 
ing in regard to financial matters. Business is now 
looking up. <A heavy export trade seems to be assured. 
Money is returning quickly from the interior. The 
banks are showing their ability to take care of the 
business interests. Values hold their own throughout 
the country; depressions show themselves here and 
there, but there is nothing serious threatened. The 
iron trade is in pretty good condition, and later on a 
better demand will probably set in for material for 
railroad and bridge construction. 








THE INSTITUTION OF CIVIL ENGINEERS. 

Tue report of the Council of the Institution of 
Civil Engineers, which was read before the annual 
general meeting of that body last Tuesday, shows a 
still increasing prosperity. During the session a 
novelty in the form of a reception, after several of the 
ordinary meetings, was instituted, and proved a great 
success. At these receptions models and specimens 
were exhibited, and the innovation proved so great an 
attraction that the average attendance at the ordinary 
meetings, throughout the session was substantially 
increased. In all, eleven papers were read and dis- 
cussed at the ordinary meetings, the majority of which 
dealt with mechanical and electrical engineering, other 
branches being represented only by two papers, one of 
which gave an account of the Lansdowne Bridge over the 
Indus, and the other with the New Chittravati Bridge 
on the Madras Railway. The following awards were 
made for papers read during the session or selected for 
printing in the Proceedings : 

For Papers READ AND DISCUSSED AT THE 
ORDINARY MEETINGS. 

1. Telford Medals and Telford Premiums to 
Tlewellyn Birchall Atkinson, A.K.C., and Claude 
William Atkinson, A.K.C., Assoc. MM. Inst. C.E. 
2. A Telford Medal and a Telford Premium to Rookes 
Evelyn Bell Crompton, M. Inst. C.E. 3. A Telford 
Premium to Frederick Ewart Robertson, M. Inst. C.E. 
4. A Telford Premium to Edward Walter Stoney, 
M.E., M. Inst. C.E. 5. Telford Premiums to Pro- 
fessor John Milne, F.R.S., and John McDonald. 
6. A Telford Premium to William Langdon. 7. A 
Telford Premium to William Thomas Henney Carring- 
ton, M. Inst. C.E. 


For Parers PRINTED IN THE PROCEEDINGS WITHOUT 
BEING DISCUSSED. 

1. A Telford Premium to Bryan Donkin, Jun., 
M. Inst. C.E. 2. A Telford Premium to John James 
Webster, M. Inst. C.E. 3. A Telford Premium to 
Charles Preller Sheibner, Ph.D., Assoc. M. Inst. C.E. 

Eight supplemental meetings of the students were 
held during the session. This number is, we believe, 
less than usual, but considerable difficulty was ex- 
perienced in getting papers. This is strange, as con- 
siderable inducements in the way of prizes are held 
out to students to contribute, besides which, as the 
Council remark in their report, one of the best ways of 
mastering a subject is to write a paper on it. For the 
papers read, Miller prizes have been awarded to the 
following seven students: Edmund Lewin Hill, John 
Henry Barker, William Archer Porter Tait, Bertram 
Chatterton, John Walter Brown, Auriol Sealy-Allin, 
and William Herbert Wheeler. Besides the supple- 
mental meetings a number of interesting visits were 
arranged for the students, but the attendance, it 
appears, has not been as good as might have been 
expected. The roll of the Institution now numbers 
5150, or including students 6064. 

The balance-sheet of the Institution shows that the 
receipts during the financial year 1890-91 amounted 
to 24,274/. 8s. 1ld., of which 19,623/. 11s. 9d. was due 
to income proper, 4237/. 16s. 6d. to capital, and 
413/. Os. 8d. to trust funds. The payments for the 
year absorbed 23,351/. 1s. 9d. The Institution invest- 
ments now amount to 50,000/., exclusive of the free- 
holds in Great George-street, valued at 40,000/., the 
Whitworth legacy of 5400/., and trust funds aggregat- 
ing 15,286/. Os. 10d. 

The Council refer in their report to their successful 
appeal to the House of Lords against the Corporation 
Duty for which they had been assessed by the Inland 
Revenue Department. 

The want of larger premises has long been felt, as 


on special occasions the accommodation is consider- 
ably insufficient, and the Council considers that the 
provision of new buildings more worthy of the Institu- 
tion should no longer be delayed, and recommends the 
question to the consideration of their successors. A 
portrait of Mr. James Forrest, the secretary, was pre- 
sented to the Institution by the Council at the begin- 
ning of the session, which is to be engraved, as many 
members wish for copies. It appeared, moreover, that 
there was a general wish amongst the members to 
raise a fund to commemorate Mr. Forrest’s long con- 
nection with the Institution. An endowment fund 
has therefore been raised by subscription, which has 
now reached 500/. In accordance with the secretary’s 
wishes, the sum, with any future additions that may 
be made to it, is to be devoted to the foundation of a 
‘‘James Forrest Lectureship,” the details of which 
are to be arranged by the governing body of the In- 
stitution. 

At the close of the general meeting, the following 
elections for the ensuing session were announced : 
President, George Berkley ; vice-presidents, Harri- 
son Hayter, Alfred Giles, M.P., Sir Robert Rawlin- 
son, K.C.B., Sir Benjamin Baker, K.C.M.G., LL.D., 
F.R.S. Other members of Council: William Ander- 
son, D.C.L., John Wolfe Barry, Edward Alfred 
Cowper, Sir James N. Douglass, F.R.S., Sir Douglas 
Fox, J. Clarke Hawkshaw, M.A., Charles Hawksley, 
Sir Bradford Leslie, K.C.I.E., George Fosbery Lyster, 
James Mansergh, SirGuilford L. Molesworth, K.C.I.E., 
William Henry Preece, F.R.S., Sir Edward J. Reed, 
K.C.B., F.R.S., M.P., William Shelford, Francis W. 
Webb. 





MISCELLANEA. 
Ir is expected that the Tower Bridge will be opened 
for traffic in the autumn of next year. 


According to the Jtalie the Minister of Marine has 
ordered eight 80-ton guns from Messrs. Armstrong’s for 
the ironclad Sardegna and other warships, and 50 cannon 
of lesser calibre and a number of mitrailleuses for the 
new men of war. 


At the eighth general meeting of the Hull and District 
Institution of Engineers and Naval Architects, held on 
Tuesday, May 12, Mr. C. F. Ames was re-elected presi- 
dent of the Association for the ensuing session, whilst 
Mr. G. H. Strong was elected hon. sec. 


A meeting of the Institute of Marine Engineers was 
held at the Langthorne Rooms, Stratford, on May 26, 

resided over by Mr. J. H. Thomson, when Mr. J. M. 
ee ave a lecture on the Metacentre, popularly ex- 
plained and illustrated by a large number ot diagrams. 


The receipts of the twenty-three principal railways 
of the United ingdom, for the week ending May 17, 
amounted, on 16,245 miles, to 1,479,034/., and for the 
corresponding period of 1890, on 16,159} miles, to 
1,337,495/., an increase of 854 miles, or 0.5 per cent., and 
an increase of 141,539/., or 10.5 per cent. 


We have received from Messrs. Henry Sporton and 
Co., of the Glen Works, Chase Side, Enfield, a copy of 
their new catalogue of water meters and sluice valves. 
Amongst these meters we note one for recording the 
flow of water through the mains, and detecting and re- 
gistering any waste. The importance of this method of 
waste prevention is now well recognised. 

The time having expired for lodging petitions in the 
Private Bill Office of the House of Commons in opposi- 
tion to the Bill promoted jointly by the Corporation of 
Manchester and the Manchester Ship Canal Company, 
for powers to enable the corporation to lend to the com- 
pany 3,000,000/., it is found that the only opponents to 
the Bill are the railway companies, who will appear as 
ratepayers upon a joint petition. 

An official report shows that there were added to the 
Shipping Register last month vessels aggregating 59,900 
tons, while the vessels removed totalled 44,900 tons. 
Many of the vessels are small; of 31 steel steamers 7 were 
under 300 tons each, and of 15 iron steamers all but one 
were under 200 tons, and 13 were each under 70 tons. Of 
the 172 vessels removed more than a fourth were sold to 
foreigners, Norway buying 16 wooden ships. 


Her Majesty’s Minister at Bangkok reports that the 
Siamese Government is prepared to receive tenders for 
the construction and equiqment of the Bangkok-Korat 
Railway. The line will be 265 kilometres in length. 
Forms of tender and the specifications may be seen on 
personal application to the Commercial Department of 
the a Office, London, between the hours of 
11 and 6. 


Hitherto all the fuel used on the Italian railways has 
been imported, but an attempt is now being made to use 
the locomotives. The lignite is prepared before use by a 
process due to Signor Sapori, of Siena. The new fuel 
was tried on Tuesday for the locomotive of a heavy train 
run from Rome to Frascati, the line containing one of the 
heaviest grades in Italy. The experiment is said to have 
been perfectly successful, steam being maintained with- 
out difficulty. 


The production of coal in India during the year 1890 
shows a large increase over the output of 1889, and this 
increase is general eg er the peninsula, with the 
exception of the Central Provinces. The production for 
the year was over 2,000,000 tons, or an increase of 11} per 





cent. as compared with 1889. The most remarkable in- 


the lignite, of which the country contains large beds, for | w, 


crease was at the Singareni coalfield, in the Deccan, 
where the output rose from 59,000 tons in the earlier year 
to 125,000 tons in the later. 


The time having expired for lodging petitions in the 
House of Lords in opposition to the Central London 
Railway Bill, it is found that ten petitions have been 
deposited. The petitions now deposited do not indicate 
any serious opposition to the preamble of the Bill. Four 
petitions are from owners of property who did not appear 
in the House of Commons, whilst the remaining six are 
from petitioners who lodged petitions in the House of 
Commons, but who, with the exception of the London 
County Council and Mr. Maurice Powell, a land- 
owner, did not appear to support their _—. The 
Commissioners of cen for the City of London, who 
opposed this scheme in the House of Commons, have now 
— a petition against any alteration being made in 
the Bull, 


An extraordinary accident occurred last Tuesday at the 
London-Paris telephone office in the Palais de la Bourse. 
One of the employés, a gentleman named Weller, wished 
to communicate with the London office on a matter of 
service. He had already rung up the English officials, 
and, the bell having sounded in reply, took up the re- 
ceivers and put them to his ears when he suddenly sus- 
tained a shock of electricity of such severity that it threw 
him staggering backwards against the door of the tele- 

hone cabinet, which, not having been properly fastened, 

ew open, with the result that he was thrown heavily to 
the ground. It appears from inquiries that similar acci- 
dents, although less serious, have occurred at this tele- 
phone office on several previous occasions, The officials 
attribute them to lightning striking the wire either at 
San Gatte, where the submarine cable ends, or at the ter- 
minus of the land wire on the Palais de la Bourse. 
Such accidents, it is declared, can easily be prevented by 
the simple expedient of erecting lightning conductors at 
the point where the cable comes ashore and at the ter- 
minus in Paris. 


Though the force engaged on the Nicaragua Ship Canal 

as been somewhat reduced, very satisfactory progress 
has been made. The pier at Greytown has been extended 
to a length of 1030 ft., and the dredging of the channels 
has been continued. Piles of Carolina pine have been 
used in constructing the breakwater, but owing to the 
presence of the teredo it is intended to fill in the piling 
with stone. The piles are of Georgia pine, and 55 ft. 
long. They have been creosoted with from 12 Ib. to16 lb. 
of ‘creosote, to preserve them against the teredo till the 
stone filling can - completed. In the work on the canal 
proper, great progress has been made in the construction 
of railroad and telegraph lines and buildings. The ex- 
cavation has been carried to a depth of 17 ft. for a distance 
of half a mile, but the right of way has been cleared fully 
ten miles in advance of the excavation. Al} the cleared 
ground has been relieved of débris by burning except for 
some large stumps which have been blown up with dyna- 
mite. The excavation so far has been a rather even soil 
in which sand predominates, but this is gradually getting 
more clayey. 


Further trials of the guns of the United States dyna- 
mite cruiser Vesuvius were made on Thursday, the 21st 
instant. The firing was at a fixed target, the Vesuvius 
moving over a measured mile, buoys marking a mile, 
half a mile, and three-quarters of a mile. The first shot 
was fired while the Vesuvius was a mile away and was 
moving at the rate of 124 knots. The dynamite shell 
fell 20 yards beyond the target, and it was calculated that 
if it had been loaded with gun-cotton and the target had 
been a ship, the latter would have been blown out of the 
water. The second shot was fired at a distance of three- 

uarters of a mile. It struck the water 200 yards beyond 
the target. The third shot was fired at a distance of half 
a mile and fell 250 yards beyond the target. Both these 
shots were too high, and would not have touched a ship. 
A moving target was next experimented with, the 
Vesuvius going at the rate of 17 knots, while the target, 
in the form of a cutter, was running at right angles, the 
first shot, at a mile range, fell 200 yards short and 30 
yards to the left. The next shot, from three-quarters of 
a mile, struck the water 450 yards from the target; while 
the third shot, at half a mile, fell 300 yards short. These 
three ranges were estimated, not measured. 


The twenty-eighth annual general meeting of the Incor- 
porated Gas Institute will be held on Tuesday, Wednes- 
day, and Thursday, June 9, 10, and 11, at the County 
Hall, Carlisle. The following papers and communications 
will be read and discussed: “On Some By-Products,” by 
W. R. Chester, of Nottingham. ‘On Competition with 
the Electric Light,” by A. J. Edwards, of Taunton. ‘‘On 
the Raising of a Retort-House Roof,” by C. 8S. Ellery, of 
Bath. ‘On the Effects of Specific Hydro-Carbons on 
the Lighting Value of Combustible Gas,” by Professor 
W. Foster, of London. ‘‘On the Enrichment of Coal 
Gas by the Various Processes other than Cannel,” 
Professor Vivian B. Lewes, of London. ‘On Coal 
Storage,” by James McGilchrist, of Dumbarton. ‘‘ Gas 
orkers’ Strikes; with Suggestions for their Preven- 
tion,” by Charles Nickson, of Manchester. ‘‘On the 


Disposal of ae of Ammonia Locally : Experience 
in Jersey,” by T. N. Ritson, of Jersey. ‘‘ On the Effects 
of ind Pressure on Retort-House Roofs and Gas- 


holders,” by A. T. Walmisley, of London. ‘‘On the 
Diaphragm or Measuring Chamber of Dry Gas Meters,” 
b . J. Warner, of South Shields. In addition to the 
die a number of interesting visits to works and other 
places of interest have been ee Ys for. The election of 
officers for the ensuing session will take place during the 
meeting. Further information can be obtained from the 
secretary of the Institute, 3, Victoria-street, Westminster, 
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THE GARDNER TYPEWRITING MACHINE. 
CONSTRUCTED BY MR. JOHN GARDNER, MANCHESTER. 
(For Description, see opposite Page.) 
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CHANDLER 


ENGINE AND CROMPTON DYNAMO. 





Tue illustration we give above represents one of | 
the many types of steam dynamo made jointly ~ 
Messrs. Bumsted and Chandler, of Hednesford, 
Staffs., and Messrs. Crompton, and Co., Limited, of 
Chelmsford. By its use, as in the case of some of 
the open types of high-speed engines, belts are 
avoided, whilst in consequence of the ease with 
which the Chandler engine runs at a very great 
speed, a high efficiency per unit of weight of com- 
bined engine and dynamo is attainable; in the same 
way the floor space occupied by a combined plant 
of this description is exceedingly small, being abont 
2 ft. by 4 ft. by about 4 ft. in height. The engine 
shown is of the tandem compound single-acting type 
with piston valves and cylindrical guides for the cross- 
head and slide valve rod. There is a cylinder cover 
and gland below the piston; this serves the double 
purpose of keeping the steam from entering the crank 
chamber, and also prevents the entry of air, oil, or 
water from the crank chamber into the cylinder when 
the engine (as on board ship) is coupled to the con- 
denser. 

The gland having only to deal with exhaust steam 
eldom requires repacking and does not require to be 





very tight. All the wearing surfaces are ample in size | the radial depth of the discs being 3in. The armature 
and are automatically lubricated by the running of the | is built of thin discs on a cast spider ; this arrangement, 
engine; a continuous stream of oil and water circulates | whilst thoroughly strong, admits of good ventilation. 
along the crankshaft brasses D and H, and is driven) The maximum rise of temperature ascertained after a 
back by a small turbine when near the outside end of long run is = 30 deg. Fahr. The output is 100 
the brasses, thus no crankshaft glands are required, ampéres at 55 volts. 

and the engine friction is very light. The speed is | he particular type illustrated is one of several sets 
governed by a flywheel governor F connected by a rod | being shipped to Australia for passenger ship lighting. 
A to the valve K. A second flywheel C is interposed | Similar machinery is also in use in the well-known 
between the engine anddynamo. The engine is made | Nile boats of Messrs. Thos. Cook and Son, where they 
with a single crank as shown, also with a double crank | are in constant work during the season, and recently 
and a treble crank (self-starting). It is in use in the | they have come into use for train lighting on the Cape 


British India Company’s fleet and Carron Company’s, | 
Compagnie Générale Transatlantique, London and Leith 
Shipping Company, J.and G. Burns, and numerous other 
fleets, for electric lighting, and coupled to Chandler’s 

fans, in the White Star steamships Teutonic and Ma- 

jestic, P. and O. peggy steamhips, Castle Line, | 
and numerous others, for forced draught and assisted | 
draught. The engine and dynamo shown in our illus- | 
tration run at 500 revolutions and the engine indicates | 
about 64 horse-power with 125lb. steam. The dynamo | 
has a ring armature of the type in general use by Messrs. | 
Crompton; it is 154 in. in diameter and 5 in, axially, 


railways without storage batteries, thus enabling an 
entire train to be lighted electrically with from 60 to 
380 lights with a pm weighing only 15 cwt. complete, 
as against several tons where storage batteries are used. 


——_— — 


THE GARDNER TYPEWRITER. 

THE Gardner typewriter, which is now being placed 
on the market in this country, is certainly the smallest 
and most compact machine of the kind yet produced, 
and it may be fairly claimed for it, that it produces 
better writing, and can be worked at a higher speed, 
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than any other low-priced machine. It possesses a 
great many features of novelty, and its manipulation, 
though easy when it has been acquired after a short 
practice, differs from that of other typewriters with 
which we are acquainted. 

As will be seen from the perspective view, it 
belongs to the class of keyed typewriters, and has for 
its object to simplify the construction of such machines 
without sacrifice of speed or general efficiency. Of the 
illustrations, Fig. 1 (page 644) represents a sectional 
side view of the machine; Fig. 2 a partial sectional 
plan showing the spacing and stop motions; Figs. 3 to 
10 inclusive, details of the paper carriage; Fig. 11, an 
elevation of the space key and quadrant lever ; Fig. 12, 
back elevation of the impression guard ; Fig. 13, partial 
vertical section of the spacing mechanism ; Fig. 14, a 
plan ; Fig. 15, a front elevation of the spacing me- 
chanisin ; Fig. 16 is a view of a key stem and shifting 
lever ; and Fig. 17 is a plan of part of the top plate. 

The types are formed upon a flat plate of vulcanised 
rubber which is bent round and secured to the type 
sleeve or cylinder E, Fig. 1. Solid with the sleeve is 
a pinion F, having teeth long enough to be at all times 
in gear with the crank segment D (see Figs. 1 and 2). 
The horizontal portion of the key stems depresses the 
driving lever A which is always in contact with the 
crankpin. The top of the driving lever is inclined 
(Fig. 15) so that the key stems are normally nearer 
the driving lever at one side of the machine than at 
the other, and as all the keys are depressed through 
equal distances there are varying amounts of lost 
motion in the depression of the keys. The type sleeve 
is consequently rotated varying distances for each key, 
the key to the extreme left giving the smallest angular 
movement of the sleeve, and that to the extreme right 
the greatest. There are only thirteen types on each 
row on the sleeve, so that means are required for 
bringing into the printing plane any one of the re- 
maining five rows. This is done in the following manner: 
A bell-crank lever (see Fig. 1), has its rounded back end 
under the type sleeve, so that when this part of the lever 
is raised the sleeve will be raised also. Onan extension 
of the lever, teeth are formed, and above these is a 
detent normally held down by a spring. On the front 
part of the lever is a light handle, by means of which it 
is pulled forward, The front upper end of the lever has 
notches cut therein (Figs. 1 and 16) the upper part of 
which notches is formed to an inclined plane, and the 
lower to a vertical plane. On the stem of the space 
key and normally at the summit of one of the inclined 
planes isa pin. On depressing the space key L the 
pin will come into contact with the inclined plane, and 
travelling down it, will move the lever through a small 
angle which just suffices to lift the type sleeve so that 
the second row of the field of type which is at the 
moment in use, is brought into the printing plane. 
When a capital letter is required the handle of the 
bell-crank lever is pulled forward until the top 
row of the second or middle field of type is in 
the printing plane, an abutment being provided to 
limit the movement of the finger actuating the shift 
handle. ‘The lever is locked in position by the detent, 
and if necessary to raise the lower row of the second 
field into the printing plane, the pin on the space key 
stem will travel down the second inclined plane and 
lift the sleeve. The same operations are performed 
when a figure or punctuation mark is required, except 
that the shift handle is pulled forward the whole dis- 
tance. When it is desired to return to the small 
letters a slight pressure on the front of the detent will 
release the lever, thus allowing the sleeve to fall to its 
normal position. 

A rack G! on the top finger (see Figs. 1 and 2), 
carrying teeth gearing with the type sleeve pinion, is 
driven by the latter. The opposite end G of the stop 
finger comes in contact with the projection I on the 
key stem controlling the letter being printed when the 
key is depressed, thus accurately positioning the type. 
This detail is shown clearly in the perspective view. 
The ratio between the stop finger quadrant G! and the 
type sleeve pinion F may be fixed at will, so as to 
obtain motion through any desired arc for the maxi- 
mum motion of the type sleeve. 

A small felt roller, which the types are compelled to 
pass before reaching the printing point, supplies the 
ink, thus doing away with the usual ribbon, 

A carriage, sliding in the usual manner, holds the 
paper in a convenient position for the letters to be im- 
pressed upon it. To secure a more uniform feed for 
the. paper and to prevent the lefect known as ‘‘ wind- 
ing,” the paper carriage and feed motion are con- 
structed as represented by Figs. 3 to 10 inclusive. 
The rigid framework T of the carriage has at its 
opposite ends co-axial pivots U U! upon which the 
loose ends V V are mcunted. The paper feed roller 
W is mounted on a spindle which has its bearings in 
the loose carriage ends V V, and it is arranged to 
press uniformly against a solid or rigid part X of the 
carriage T. This part X of the carriage T is 
constructed and arranged to be continuous with, 
and to lie parallel to, the paper feed roller 
and its inner surface, as shown in Figs. 7 and 8, 
which are respectively a transverse section and an 





end elevation. The close and uniform contact between 
the roller W and the part X is secured by means of a 
light rod Y constructed of steel, or other elastic 
material mounted upon the loose carriage ends, 
parallel with the feed roller and hearing in the middle 
of its length upon an abutment Z on the carriage frame 
in such a manner that the rod is slightly bent as is 
shown by Fig. 9, which is a back elevation of the 
paper carriage. This rod consequently acts asa spring, 
bearing with equal pressure upon each loose end V of 
the carriage, so that the roller W mounted therein is 
pressed in a perfectly uniform manner upon the part 
X, insuring a true and regular feed when the roller is 
turned on its axis. 

A light detachable rod a is also fitted upon the car- 
riage parallel with the roller W in such a manner that 
it may be readily inserted and secured in its position, 
or be removed therefrom. A convenient method of 
constructing and arranging this rod is illustrated by 
Figs. 6, 7, 8,9, and 10. One end of the rod is turned 
down to fit easily withina hole pierced in one of the ends 
of the loose carriage, as at b. A grooveis turned near 
the other end of the rod, and this grooved part of the rod 
is arranged to lie within an open slot or recess in the 








431.6. 


opposite loose end of the carriage, where it is held by 
the notched catch c and the spring d. This rod serves 
to hold the paper around the feed roller and against 
the part X of the carriage. The impression is there- 
fore made through two thicknesses of paper, and in 
practice there is not found to be any disadvantage in 
this plan. 

The letter spacing is effected by two dogs (see Figs. 
1 and 14), one, O, merely capable of being depressed, 
while the other, O', is capable of depression and a 
sliding movement so as to bring it against the next 
tooth of tbe escape wheel, which is actuated by the 
spring drum Q. The spacing lever M resting upon the 
spacing dogs is so shaped at its front end that a 
depression of any type key will cause it to operate the 
spacing dogs and so cause the paper carriage a 
the two dogs, the escape wheel, and the carriage rack, 
to move forward the space of one letter. The space 
key L has an extension K (Fig. 13) which, when the 
key is depressed, will operate the spacing dog through 
the shaft w, and arms v and ¢. Contact between the 
paper and the type is effected in the following manner: 
A sliding ram carries a collar, at the back of which a 
coiled spring presses, the strength of the spring being 
adjustable te the boss — which it bears (see 
Fig. 1). When the type from which an impression is 
required, is firmly locked at the printing point by the 
stop arm G, the vertical portion of the spacing lever M 
(at the back of machine) moves forward, and by alter- 
ing the position of the trigger in front of the ram 
collar, allows the ram to move forward and force the 
paper against the type, thus making the impression. 
As the lower part of the ram resetting lever P is 
engaged by the hook N carried by the loose spacing 
dog O', when the latter is drawn forward in the 
movement of the paper carriage, the upper portion of 
the resetting lever P presses back the ram collar 
until it is again at the back of the trigger. 

The onal diameter of the type carrier avoids the 
momentum of a segment of a larger circle, and causes 
each individual character to stand out so far as to 
render unnecessary the objectionable part of the 
shield used in some machines of this description. The 
shield is required in this machine only to prevent the 
paper from striking the types above and below that 





being used, so that smearing of the work is entirely 
avoided ; H (Fig. 12) shows the shape of the shield. 

It will be seen from the foregoing description that a 
great amount of original ingenuity has heen expended 
by the inventor of this machine, Mr. John Gardner, 
5, Cross-street, Manchester, and there is little doubt 
that this typewriter will become a favourite with the 
public, combining as it does low price with rapid and 
very neat work. The manipulation differs consider- 
ably from that of any other typewriter in the market, 
and facility of working may be perhaps somewhat 
difficult to acquire. Aspeed of sixty words per minute 
can, however, be maintained by an operator accus- 
tomed to the machine. 





BURRELL’S STEAM ROAD ROLLER. 

Tue steam road roller which we illustrate on page 
648 has been built by Messrs. Charles Burrell and 
Co., Limited, of Thetford, Norfolk, and embodies 
the single crank compound engine already applied by 
this firm to their traction engines, and which we illus- 
trated in our last volume. The two cylinders are 
mounted with the centre line of the high-pressure 
cylinder somewhat above that of the low-pressure 
cylinder, and to one side of it. Both pistons are con- 
nected to the same cross-head, which is made extra 
deep in order to eliminate any cross strains due to 
unequal loads on the two pistons. The valves of 
both cylinders are coupled together and driven by 
link motion, so that practically the only complication 
resulting from the addition of a second cylinder is an 
extra gland to pack, whilst the well-known advantages 
of the compound system in the matter of fuel economy 
are retained. The front rollers of the engine are 
carried by a fork and universal joint, as shown, and 
the back rollers can be removed and wheels substituted 
for them when it is desired to use the engine as a trac- 
tion engine. The water tank shown at the rear, has 
sufficient capacity to supply the engine for two hours, 








TEST OF THE ‘“‘STANLEY” MARINE 
BOILER 


A New boiler, the invention of Mr. H. B. Buckland, of 
the Hamburg Chambers, Newcastle, and to which he has 
given the name of the ‘‘ Stanley ” boiler, was tested as to 
evaporative efficiency at the works of its builders, Messrs, 
Eltringham and Co., South Shields, on Thursday, the 21st 
inst. In designing the boiler Mr. Buckland decided to 
adopt the spherical form, as this is relatively the strongest, 
and the general construction is well shown in the annexed 
section. From this it will be seen that the boiler consists of 
a cylindrical firebox at the bottom, which is surmounted 
by the boiler proper, the latter having a spherical shell, 
cut away slightly at the bottom where it joins into the 
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furnace. The firebox is surmounted by three combus- 
tion chambers, which are built as portions of a sphere, 
the centre of which coincides with the centre of the boiler 
shell. These combustion chambers communicate, by 
means of tubes passing through the outer shell, with the 
smokebox which completely surrounds this shell. This 
smokebox is divided into two portions, the lower of 
which communicates by means of large tubes with the 
interior of the firebox, the idea being that part of the 
gases instead of passing direct into the combustion 
chamber will pass through these tubes into the lower 
portion of the smokebox and then back by smaller tubes 
to the combustion chamber, whence they proceed by a 
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third set of tubes to the upper portion of the smokebox, 
which communicates directly with the funnel. 

The tests were made by Mr. G. B. Nichol, of New- 
castle, who gives the following Table of results : 


EvaporaTIveE Test oF ‘“Srantey” Borrer (H. B. 
BUCKLAND’s PATENT) FOR THE 8.8. ‘‘NAPIER,” OWNED 
By Messrs. JAMES WAIT AND Co. 

Particulars and Dimensions of Boiler. 
Date of test May 21, 1891 
South Shields 
7 ft. 6 in. 
9, 1,, 


ROG” 45 -. Stone Quay Works, 
Diameter of sphere... sa as 
over smokebox 


” 
Total height over dome 14, 3%, 
», heating surface... 418 sq. ft. 
Firegrate, circular, area ae see i aa 
Ratio of grate to heating surface ... 29.86 per cent. 
Chimney, diameter... nea . 2ft. 6in. 
- height from grate... 3, 4% 
Covering of boiler, none ; exposed in 
open yard. 
Temperature of air during test 50 deg. 
Observations. 
Duration of test 3 14 hours 
Feedwater, ber: panna ae. 52 deg. 
re tal evaporation 4210 lb 
i per hour ox 2807 ,, 
Coal and ash : 
Total coal consumed ... ise sen 537 ,, 
Coal consumed per hour... re 358 ,, 
Total ash remaining ... 24 ,, 
Ash remaining per hour oe 1G 
Coal per square foot of grate ia 25.5 4, 
Ratio of heating surface to coal burnt 
per hour Sad Eye ss zi 1.1676 
Stoking : 
Thickness of fire a a .. Gin. to 7in. 
Number of times stoked per hour ... 4 
Results. 
Total pounds of water evaporated 
per pound of coal] from feed tem- 
perature of 52 deg. per hour ase 7.84 Ib. 
Equivalent evaporation at 80 lb. 
— with feed at 100 deg. per 
our To 


Equivalent evaporation from and at 
deg. = a PFs Sc %:14,, 
Evaporation per square foot grate 


surface per hour... ea ia 200 ,, 
Evaporation per square foot of heat- 
ing surface per hour... <a ee 
Ditto _ per ton weight of boiler, 
smokebox, and funnel See aaa 374 ,, 
Evaporation per ton weight of boiler, 
smokehox, and funnel, including 
water ... ee aa ee ane 244 ,, 
Estimated results burning 15 Ib. of 
coal per sq. ft. of grate per hour. 
Coal per hour ... as i ae 210 ,, 
Feed water at 100 deg. pressure 80 lb. 2020 ,, 
Pounds of water per pound of coal 
per hour dee = Bes tee 9.62 ,, 
Equivalent evaporation from and at 
212 deg. ae ; ia aa * SOR, 


Thecoal used during the test was kindly given by the 
Davidson’s West Hartley Coal Company, the theoretical 
value of which, from an analysis given in D. K. Clark’s 
work on the steam engine, is 15.115 lb. of water per pound 


of coal per hour. 
(Signed) B. G. NicHot. 


The results, it will be seen, are very fair, but it must 
be noted that the test was of but 14 hours’ duration, 
which in our opinion is much too short atime to allow 
of getting thoroughly reliable figures. 





BOILER EXPLOSION NEAR ABERDEEN. 

A FORMAL investigation under the Boiler Explosions 
Act, 1882, has just been concluded at the offices of the 
Local Marine Board, Aberdeen, relative to the explosion 
of the boiler of a traction engine which occurred a few 
weeks since, when the —_ was on the public road near 
to Banchory-Ternan. he Commissioners were Mr. 
Robert Lamb, advocate, Aberdeen, and Mr. David 
Crichton, consulting engineer, Leith. Mr. Henry Peter- 
kin, solicitor, conducted the inquiry for the Board of 
Trade. Mr.. Butchart, solicitor, appeared for Messrs. 
Ogg, Hutcheon, and Petrie, granite merchants, Aberdeen, 
the owners of the boiler; and Mr. Steuart, solicitor, for 
the engine-driver, who, along with the steersman, was 
injured by the explosion. A large number of witnesses 
were examined, and the investigation occupied two days. 

Mr. Ogg, one of the owners, said the boiler, which was 
of the locomotive type, was purchased second-hand in 
1888, on the recommendation of a practical man, from 
Mr. Miller, wood merchant, Alford. The cost of the 
boiler and engine was 145/., and considerable expense was 
incurred in necessary repairs. The general load the 
traction engine had to draw was from 8to10tons. His 
engineers were assured the engine would do its work satis- 
factorily. He thought the boiler was made in 1877. 

Mr. Garvie, of the firm of Messrs. Reid and Co., engi- 
neers, thought the explosion was due to the ‘“‘disappear- 
ance of some of the stays.” The boiler gave way ata 
point where corrosion was evident. 

Mr. David Colquhoun, engineer-surveyor to the Board 
of Trade, gave evidence as to the general description and 
dimensions of the boiler, and stated that the explosion 
was due to thinning of the plates by grooving. 

t. Young, manager for Mr. Miller, the previous 
owner, deposed to the boiler being in good order when it 





was purchased, at which time it was almost new. There 
was no special examination then made of it, and no 
repairs had been effected while it was in Mr. Miller’s 
possession ; the repairs were confined to the engine and 
gearing. The boiler was never worked at a higher pres- 
sure than 100 1b. It was sold to Mr. Ogg because Mr. 
Miller had no further use for it. 

Mr. Alexander Joss, of the firm of Messrs. Joss and 
Sinclair, engineers, Aberdeen, detailed the repairs made 
to the engine when it was sent to his works about 
eighteen months since. No directions were given as to 
the pressure at which the boiler could be worked. He 
——- the explosion was due to original weakness in 
the flange at the part where the boiler gave way, and 
that the flange had gradually expanded until rupture 
ensued. In his opinion an hydraulic test might not dis- 
close such weakness, though it would no doubt be wise to 
apply such a test once in two years. 

Mr. James Mitchell, of the firm of Mesrs. Clyne, 
Mitchell, and Co., engineers, Aberdeen, to whose works 
the boiler was sent last December for some repairs, said 
he consulted with Mr. Ogg as to what was necessary to 
be done. The driver was present while the repairs were 
being made. One of the tubes leaked, and a plate was 
put on to prevent it, but no special examination of the 
boiler was made. He was not consulted as to the general 
fitness of the boiler for its work. He thought such loco- 
motive boilers should be tested by hydraulic pressure 
once in twelve months. 

John Curle, foreman boilermaker to Mr. Mitchell’s 
firm, said he received instructions as to repairs from the 
driver. He noticed that the plate around the manhole 
opening was bulged, and suggested the application of a 
strengthening ring, which was added. That was all he 


Mr. Thomas Jamieson, engineer, Aberdeen, testified to 
having examined the exploded boiler in company with 
Mr. Colquhoun. He found that the plates were con- 
siderably corroded by the action of the water, and 
thought that some of the stays were defective prior to the 
explosion. The boiler appeared to have been carefully 
looked after. He po edly form an opinion as to 
whether there had been any structural weakness, con- 
sidering the length of time the boiler had been working. 

David Fiddes, engine attendant and steerer, said he 
had been connected with the engine for about ten months 
but had had no previous experience with such boilers as 
the one in question. When the boiler burst they were 
carrying stone, there being about 10 tons on the wagons 
at the time. The gauge shortly before indicated 100 lb., 
and he had never seen the pressure any higher than that. 
He had not known the driver to interfere with the safety 
valve or to endeavour to increase the load, nor had he 
noticed any leakage. Clark was a competent man and 
looked carefully after the boiler. 

William Scorgie, foreman boilermaker to Messrs. 
McKinnon, _ ironfounders and engineers, Aberdeen, 
stated he had had considerable experience with boilers. 
He was of opinion that the explosion was due to the 
failure of one of the stays, which would thus cause the 
other stays to give way. The boiler should certainly have 
been examined every year, and he himself would have 
tested the plates by tapping them, while it should also 
have been tested by hydraulic pressure. 

he evidence of Alexander Clark, the engine driver, 
which had been taken at his residence, he having been 
severely injured, was next read. He deposed to taking 
the boiler and engine to the works of Mr. Joss for 
repairs. He gave no instructions, but heard Mr. Ogg tell 
Mr. Joss to make the engine right. He had had ten 
years’ experience with boilers, but saw nothing amiss 
with the boiler when he delivered it for repairs. Nothing 
was said about an internal examination. He could not 
account for the bulging of the stays, but the wagons had 
no buffers, and sometimes when going down hill they 
came against the engine with severe shocks, which may 
have caused it. He had never screwed the safety valves 
down so as to put more pressure on. He understood 
when Mr. Ogg gave Mr. Mitchell instructions to do what 
was necessary, that he meant theengine, boiler, and every- 
thing connected therewith. 

The Commissioners then proceeded to view the boiler, 
and on the Court re-assembling the following questions 
were submitted to them by the Board of Trade solicitor : 

1. What was the cause of the explosion of the boiler in 
question ? 

2. Has Mr. Ogg the necessary technical knowledge 
and experience to enable him to form an opinion as to the 
condition of the boiler in question ? 

3. If he has not, did he take sufficient steps, through 
competent persons, to ascertain that the boiler was fit 
to be employed at the time of the explosion for work, and 
at the pressure at which it was then used ? 

4. If he didnot, was he justified, in the circumstances, 
in employing the boiler for the work at which it was used 
when it exploded. 

5. Does blame for the explosion attach to Mr. Ogg, or 
his partners, or to any one else? 

Mr. Butchart, solicitor, then addressed the Court on 
behalf of the owners of the boiler. He contended that 
the evidence had brought out clearly that Mr. Ogg and 
his partners in choosing the locomotive had selected to 
act for them a person in whom they had full confidence, 
aman who had had considerable experience with traction 
engines of the kind in question. He submitted that both 
as regards purchase and attendance duly qualified men 
had been employed. 

Mr. Peterkin, for the Board of Trade, traced the history 
of the boiler and said that the present inquiry was in 
no sense a prosecution but only an endeavour to ascertain 
the circumstances and cause of the explosion. He 
thought the Commissioners had sufficient evidence to 
show that what led to the explosion was the giving way 


of some of the stays in the boiler. But what caused the 
breaking of these stays was a very difficult matter to 
settle, and in point of fact could only be guessed at. The 
result of the evidence seemed to be that if the Court con- 
sidered that an examination of the boiler should have 
been made, then this was one of the questions which re- 
quired attention. It seemed to him that Mr. Ogg should 
have taken measures to see that the boiler was in proper 
order. If this had been done the bulging of the plate 
would have shown that something was wrong with the 
boiler and the examination must have resulted in the 
fault being discovered, and the explosion thereby pre- 
vented. 

The Court then retired to consider its judgment. On 
returning, the President read the following finding : 

‘* We have considered the evidence, and are of opinion 
that the explosion was caused in consequence of the 
stays of the boile® having become defective, the grooving 
of the left-hand side rear plate next to the tender 
having rendered the plate so thin that the boiler was 
unable to resist the pressure, which was stated to be from 
100 lb. to 105 lb., equal to the safe working pressure of 
the boiler when new. If proper examination had been 
mace (even externally) the defects would in our opinion 
have been discovered and the explosion prevented. 
Taking the nature of the work into consideration, with 
the pressure and age of the boiler, that alone should have 
suggested to the owner the necessity of having due ex- 
amination and test. But in addition to that we have 
here the fact that there were no buffers attached to the 
wagons, and in consequence the boiler was subjected to 
undue concussion, which was calculated to damage the 
water space stays of the firebox. We would point out 
that nothing whatever had been done to the boiler since 
it came into the possession of Mr. Miller thirteen years 
ago, except the application of a ring, which was put 
round the manhole by Messrs. Clyne, ‘Mitchell, and Co., 
and two tubes which were put in, one by the driver and 
one by Mr. Joss. Repeated repairs were done to the 
machinery, which, in our opinion, should have suggested 
that the boiler also required overhauling. We think it 
is a pity that the owner did not have the boiler tested by 
Messrs. Clyne, Mitchell, and Co., when the tubes were ex- 
amined and a strengthening ring was put round the man- 
hole last December, as we consider a yearly inspection 
is necessary. We regret that engineers, when they 
have such engines and boilers in their hands to be re- 
paired, do not consider it to be their duty to make a 
thcrough examination and report to the owners, and more 
poco to owners like Mr. Ogg. He has not sufficient 
technical knowledge to enable him to form an opinion as 
to the condition of the boiler, but in our opinion 
he should have taken sufficient steps through com- 
petent persons, to ascertain the state of the iler, 
and consequently we find that he is to blame for 
the explosion. While this is our opinion we desire to 
state that there is no evidence whatever, but to the con- 
trary, that Mr. Ogg has ever refused to spend any money 
on the keeping up of this engine, and that he has done 
everything which has been brought under his notice. We 
think it right to state that we are of opinion that no 
blame whatever is attachable to Clark, the driver. 

Mr. Peterkin having spoken as to the finding, sub- 
mitted that Mr. Ogg should pay the sum of 25/. towards 
the costs of the investigation. 

Mr. Butchart objected to this, on the ground that the 
investigation was made in the public interest, and that 
the special nature of the case warranted this course being 
followed. 

The Court then retired to consider the question of 
costs, and on their return the President stated that they 
were of opinion that Mr. Ogg had to a certain extent 
erred through ignorance or misunderstanding, for which 
he was himself to blame. The Commissioners had taken 
this view of the case into consideration in regard to the 
question of costs for which Mr. Ogg was liable, and 
would, therefore, only order him to pay eight guineas 
towards the expenses of the investigation. 

This we believe is the smallest penalty inflicted on a 
defaulting boiler owner since Soanasll waveniiaiadioens under 
the Boiler Explosions Act were instituted. The boiler in 
question, it will be observed, was one which was fre- 
quently in use on the public highway. Yet it was never 
examined, and, indeed, no one apparently ever gave the 
question of examination a thought. Dangerous corrosion 
or grooving of the plates existed, and the boiler ulti- 
ogg burst, injuring the engine driver and another 
man, but fortunately without fatal results. Other explo- 
sions from tractive engine boilers have previously occurred, 
and the present case is simply another illustration of the 
necessity which exists, for the protection of the public 
and of the menin charge, of somesuch measure forthe com- 

uisory inspection of boilers as that which Sir William 
Weakiowerth has introduced in Parliament and which 
now awaits a second reading. 





Erratum : CLARKR’Ss GRANITE ROLLER Pant MILL.— 
The full address of the manufacturers of the above 
machine which we illustrated in our last issue, is Messrs. 
Wright and Co., Lombard-street, Southwark Bridge- 
road, London, 8.E. 


Tue New Care or Goop Hore Matt SrTeamer 
“*Scot.”—The Union Steamship Company’s R.M.S. 
Scot, twin screw, 6850 tons, 12,000 horse-power, built by 
Messrs. Denny Brothers, of Dumbarton, for the Union 
Steamship Company’s mail service to South Africa, 
attained at the builders’ trial on the measured mile on 
the Clyde a mean speed of 19.17 knots per hour. The 
Scot will undergo her official speed trial at Southampton 
rior to delivery to the Union Steamship Company. 
he Scot sails on her first voyage to South Africa on 








24th July. 
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F.R.S. 3. ‘‘Some Experiments with Leyden Jars,” by Professor 
O. Lodge, F.R.S. 4. ‘The Construction of Non-Induction Re- 
sistances,” by Professor Ayrton, F.R.S., and Mr. Mather. 
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THE MELINITE DISCLOSURES. 


Tue military world of Paris has been much 
exercised during the past week with the idea that 
the carefully guarded secrets concerning the com- 
position of its explosives had been betrayed to 
English manufacturers. First, M. Gerville Reache 
charged the Minister of Marine with delivering 
2000 kilogrammes of smokeless powder to Messrs. 
Armstrong, and when this was proved to be quite 
unfounded there was suddenly cried on the boule- 
vards a volume entitled ‘‘Comment on a vendu le 
Mélinite.” It is stated that 6000 copies were dis- 
posed of before the police arrested the author, M. 
A. M. Eugene Turpin, and stopped the sale. 
Simultaneously with the French edition, an English 
translation was put in circulation, bearing the im- 
print ‘‘ Braine-le-Comte, Imprimerie Lelong, suc- 
cesseurs Zech et Fils.” Apart from this indication 
of its origin, the appearance of the book clearly 
shows that it was produced abroad, and indeed we 
do not think that any English printer could have 
been found to undertake the work in the present 
condition of the law of libel. M. Turpin’s book was 
eagerly bought, but the purchasers got very little 
for their money, except a typical example of the 
ravings of an inventor who considers that he has 
been defrauded out of his rights. They, indeed, 
learned that melinite contains picric acid, but that 
fact was well enough known before, and they got a 
drawing of the Bourges fuze by which picric acid 
can be exploded. Beyond this they learned little 
except M. Turpin’s view of his quarrels with Messrs. 
Armstrong and Co., and with his own agent, M. 
Triponé, but as these are the accounts of an angry 
and disappointed man very little credence can be 
given to them. 

M. Turpin is a chemist who has been engaged for 
many years in researches for the production of high 
explosives. As long ago as 1883 he was in Eng- 
land ‘demonstrating the powers of an explosive 
compound, named panclastite, which he had in- 
vented. On that occasion his productions are 
sharply criticised by Sir Frederick Abel, a proceed- 
ing which he has not forgotten, for although it has 
nothing to do with melinite, he devotes several 
pages to a violent attack on the chemist to the War 
Office, and to proving that all his inventions are 
quite ancient history. In another way, however, 
panclastite, has exercised a detrimental effect on 
M. Turpin’s fortunes. A company was formed for 
the purpose, says M. Turpin, ‘‘of working my 
patents which I brought to the company without 
any sort of engagement for the future.” It seems, 
however, that the company held different views, 
and that they considered they had a claim on any 
future inventions M. Turpin might make regard- 
ing explosives. Consequently they served all 
persons, with whom he has been in negotiation for 
his picric acid patents, with notices that they were 
interested parties. There has been some litigation 
between the Panclastite Company and M. Turpin, 
but the facts of the case are not sufficiently brought 
out in the book for an opinion to be formed of the 
merits of the controversy. Enough is shown, how- 
ever, to render it clear that in what M. Turpin 
calls ‘‘ the excess of good faith and delicacy on my 
part ” he is an exceedingly bad business man, and 
that misunderstandings often arise between him- 
self and those with whom he negotiates. 

It was somewhat later that M. Turpin devoted 
himself to the question of high explosive shells. He 
found, so he tells us, that all previous chemists had 
been led astray by the idea that the elements of 
the explosive should combine to form carbonic acid 
(CO3), while in reality the maximum of force is 





obtained, together with great insensibility to shock, 
when the composition is made in such proportions 
that carbonic oxide (CO) alone is produced. Having 
discovered this law he sought for an explosive that 
conformed to it, and at the same time fulfilled the 
general conditions of the case. He found it in 
picric acid, which he melted and ran into the shells, 
igniting it by dry powdered picric acid and ful- 
minate. The new explosive was brought to the 
notice of the French Government, who thought so 
favourably of it that they gave the inventor 10,0001. 
for the sole use of it for ten months. At the end of 
that time it was announced that the French 
Government had adopted melinite as its high 
explosive. M. Turpin says that melinite is 
practically picric acid, but the War Department 
insists that it is something different. Further, M. 
Freycinet said in the Chamber that if M. 
Turpin’s picric acid and the War Oftice melinite 
were identical, there would be no great danger in 
the divulging of it, for melinite was only a small 
part of the complicated processes of French arma- 
ments. Every nation had explosive materials more 
or less resembling melinite, but the essential thing 
was the shell, a very complicated apparatus with all 
the delicacy of watchwork. There was a mass of 
details and improvements which could not be com- 
municated to foreigners except by general ofticers, 
who were quite beyond suspicion. However that 
may be, it is certain that the French Government 
refused to make any further payment to M, Turpin, 
although he petitioned each successive minister. 
He was told that he was free to do the best he 
could for himself with his foreign patents. 

It was about this time that M. Turpin met 
Captain Emile Triponé, who was in intimate 
relation with some English manufacturers. It 
was agreed that Captain Triponé should conduct 
negotiations for the sale of the picric acid patents, 
and it appears that he opened communications 
with the Armstrong Company. To demonstrate 
the value of the invention some experiments 
were made at Lydd, the shells being charged by 
M. Turpin and Mr. Majoribanks, the latter giving 
his word to keep the matter a secret. Afterwards 
other trials were made at Portsmouth without M. 
Turpin’s assistance, and he asks how could the 
shells be charged, except by a breach of faith. 
His explanation is that M. Triponé supplied Arm- 
strongs with documents copied from those of the 
French Ministry of War, and he even went the 
length of laying this charge formally before the 
Minister of Justice. A commission was appointed to 
try the case, but when asked for his proof M. Turpin 
first made excuses, and finally said he would reserve 
them for production before the tribunals. Finally 
M. Triponé’s explanations being found satisfactory 
he was acquitted. This episode is not mentioned 
in the book before us, although again and again 
the charge is reiterated that M. Triponé communi- 
cated confidential documents to the Elswick Com- 
pany, and that they took advantage of them to do 
without M. Turpin. In relation to this point 
Messrs. Armstrong, Mitchell, and Co. have sent 
the following to the press : 

Certain negotiations were entered into between M. 
Turpin and the Elswick Company for the use of an inven- 
tion relating to explosives which M. Turpin expressly 
stated he was at full liberty to sell. Whatever technical 
information the Elswick Company acquired was given, 
not by M. Triponé, but solely and directly by M. Turpin, 
who represented that he was perfectly free from all ob- 
ligations in any quarter. It was afterwards asserted 
that the French Government, after having adopted the 
explosive introduced by M. Turpin, had made certain 
changes which were important and which were not known 
tohim. But whether or not this be so, no experiments 
carried on by the French Government were ever com- 
municated, either by M. Triponé or M. Turpin, to Els- 
wick, and in fact, the Elswick Company have never 
received any technical information whatever from their 
agent, M. Tripon¢, with regard to melinite. 

This clearly exonerates M. Triponé and destroys 
the basis of the accusation. 

M. Turpin appears to have met Mr. Vavasseur 
and Captain Nobel in London in 1888, and to have 
come to an understanding with them as to the pre- 
liminary experiments. According to him one of the 
conditions was that: ‘‘In case a final agreement 
be not concluded between the parties, each one 
recovers his liberty of action, but the Armstrong 
Company undertakes from this moment, and abso- 
lutely, to make no use, directly or indirectly, of the 
methods revealed and experimented on by M. 
Turpin.” There was no agreement in writing, and 
judging from the general style of M. Turpin’s 
book we should think that he is not gifted in 
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understanding and retaining the details of a busi- 
ness conversation. He appears to be a typical 
inventor, filled with the importance of his own 
discoveries, anl quite unable to appreciate their 


exact limits. He claims to have discovered the Jaw | cousins. 


of sensibility, as he calls it, referred to above, and to 


hold that every explosive that falls within that law | artistic features are subordinated to mere size, 


is in reality his invention. Naturally people who 
buy patents take a more legal view of the question, 
and hence the trouble. It is, however, quite pos- 
sible that the clause in question did form part of 
the preliminary agreement and that the Armstrong 
Company have faithfully observed it. 

Further negotiations seem to have followed with 
the view of using a modified form of explosive, and 
this seems to have raised M. Turpin’s anger tosuch 
an extent that he wrote in what he calls ‘‘ rather 
energetic terms to the above company, but in 
letters entirely personal.” We are not treated to 
copies of the letters, but one fact is let out that 
utterly irrelevant charges were made against the 
honour of one of the directors. On April 8, 1889, 
Captain Nobel wrote, breaking off the correspon- 
dence, and putting on record the following facts. 

‘‘The interruption of the negotiations between 
us was due to your disloyalty in repudiating the 
conditions which you had yourself drawn up, and 
which we had accepted. 

‘*We have not accepted any order from any 
Government for any material connected with your 
process. 

‘*We have never published, nor caused to be 
published in any journal, or in any other manner, 
any account of the negotiations between us, or of 
the experiments at Lydd or Portsmouth. 

‘© We have been studying for some years past 
the question of high explosives, and of shells with 
great bursting capacity.” 
~ The letter further said that an action for libel 
would be commenced against M. Turpin imme- 
diately he set foot in England. It is probable, 
however, that it will be some time before he can 
come among us, for the French law is very stringent 
about communicating, or offering to communicate, 
State secrets. M. Turpin cannot plead that he did 
not betray the nature of melinite, for time after 
time he reiterates that there is but one melinite, 

and that is the substance he invented. He tries to 
save his reputation for patriotism by saying that 
he declined an offer of 10,0001. from Armstrongs, so 
long as they used any process or apparatus copied 
from the French War Department, but as he 
declares these were entirely his inventions, and as 
they appeared to be essential to the use of meli- 
nite, it is difficult to follow him here. He was evi- 
dently dazzled by the prospect of enormous profits, 
and his head appears to have been turned. When 
he found that the buyers were not inclined to part 

with their liberty of action as well as their money, 
he ransacked the vocabulary for expressive words 
to describe his sense of their conduct. His reputa- 
tion as a patriot must not suffer by its being said 
that he sold valuable information to other countries, 
and yet he wanted to receive money for the use of his 
invention. No doubt this was an excellent arrange- 
ment from his own point of view, but it afforded a 
very poor working basis for other people, and it is 
not wonderful that he was finally pitched overboard. 

We do not know what is the nature of the explo- 
sive manufactured at Elswick, or indeed if any 
such material is made there, but the characters 
of the directors are a sufficient guarantee that no 
unfair advantage was taken of M. Turpin, in spite 
of his abuse. All that he had to communicate was 
of a date previous to 1886, and a great many things 
have happened since then. His own patents can 
be of little value or else there would be no secrets 
to disclose ; indeed this seems to be admitted. In 
the mean time a good deal has leaked out about 
melinite, and more has been learned by painstaking 
experiments. It is quite likely that the chemists of 
the Newcastle firm have arrived at a point that M. 

Turpin has no conception of, and that it would 

make no difference to them if he could prove his 

legal right to the knowledge he imparted to the 

firm. Of course there is no patentability about a 

natural law. Once it is proclaimed, every man is 

free to put it to account in the best way he can devise, 
but if the discoverer cannot take advantage of the 
start he gains, it is surely hisown fault. M. Turpin 
appears to be in this unfortunate position, and like 
many other enthusiastic, not to say extravagant, 
inventors, considers that a somewhat modest dir- 


A TRANSATLANTIC CONGRESS. 


ENGLISHMEN are very ready to concede the quality 
of bigness to the productions of their American 
The word, although inelegant, expresses 
very clearly the characteristics of a work in which 


and such works are common across the Atlantic. 
While there exists a large and rapidly increasing 
class of Americans, whose perceptions of the 
beauties of art and nature are exceedingly keen, 
and who eliminate from their personal surroundings 
everything that is mean and ugly, yet the effects 
of 400 years severe struggle against the forces of 
nature cannot be eliminated in a day, and it is still 
common to find paintings, statues, and buildings 
valued according to their dimensions. It is certain 
that the approaching Exhibition at Chicago will be 
big, and fortunately there is reason to believe that 
it will also be beautiful. But however this may be, 
there will be one feature in connection with it that 
will not only be great in extent, but grand in 
its conception and development. Not content 
with gathering together examples of the pro- 
ductions and achievements of all the countries 
in the world, the Commission have determined to 
take advantage of the opportunity to take stock 


race. There will be thus two exhibitions side by 


intellectual, the product of mind. In organising 
tle latter the leading intellects of the world are 
invited to participate, while every one who has 
done anything to aid in human progress will be 
welcome to join actively in the enterprise at the 
proper time. The material exhibition will have 
the advantage of being capable of being dis- 
played to the eye in concrete form, so that its 
exact characteristics can be readily comprehended 
without any very great mental effort, and further, 
it will appeal, with many men, to their business 
and trading instincts. But to the statesman, the 
philanthropist, and the scientist, the second exhi- 
bition should present more abundant attractions, for 
since ‘‘the life is more than meat and the body than 
raiment,” we are infinitely more interested in the 
progress of education, government, jurisprudence, 
morals, charity, and religion than in additions to 
our physical comforts, that is after our animal 
necessities have been satisfied. We are very apt 
to connect wealth and happiness in our own 
individual cases, but it is very certain that the 
pleasures of nations do not depend on their powers 
of making money. It is difficult to believe that the 
New York or Chicago merchant who strains every 
effort in the successful pursuit of wealth, and 
scarcely has a waking moment that can be called 
leisure, is half so happy as the French or Italian 
business man, who finds several hours a day to 
spend with his family at home and his friends at 
the café. In this respect the working classes 
seem to have clearer ideas than those higher in 
the social scale. Having attained to wages that 
enable them to subsist in comfort, they are now 
turning their energy to obtaining a decrease in the 
hours of labour rather than to an increase of re- 
muneration, asserting that their well-being will be 
more furthered by leisure for reading and amuse- 
ment than by more money. Unfortunately no 
gauge will measure the degree of happiness of 
different persons or nations, and it will be impossible 
to demonstrate beyond contradiction how much the 
progress of the nineteenth century has added to 
the enjoyment of life. Ifa man exhibitsa machine 
that makes a pair of boots in ten minutes less time 
than they have ever been made before, its advan- 
tages are measurable and undeniable, but it is not 
easy to appraise the relative conditions of a man 
who now wears boots and formerly went barefoot. 
Still the latter question is far the more interesting 
of the two, provided sufficient data can be obtained 
for our reasoning faculties to work upon. 

The way devised by the Commission of the 
World’s Columbian Exposition to make it complete, 
and the celebration adequate to the wonderful 
achievements of the new age, has been to appoint a 
World’s Congress Auxiliary to promote the holding of 
appropriate conventions during the Exposition of 
1893, for the consideration of the living questions in 
all the departments of human progress. In addition 
there is to be a Union Congress for each depart- 
ment, in which the important results accomplished 
will be set forth by the most eminent representa- 


and independence of separate organisations, 
Already great progress has been made; large 
numbers of important members have been enrolled, 
and the following committees appointed: 1. The 
General Committee on Places of Meeting. 2, 
General Committee on Educational Congresses. 
3. General Committee on Scientific and Philoso- 
phical Congresses. 4. General Committee on 
Temperance Congresses. 5. General Committee 
on Moral and Social Reform Congresses. 6, 
General Committee on Labour Congresses. 7, 
General Committee on Literary Congresses. 8. 
General Committee on Law Reform Congresses, 
9. General Committee on Religious Congresses. 
10. General Committee on Medical and Surgical 
Congresses. 11. General Committee on Commer- 
cial and Financial Congresses. 12. General Com- 
mittee on Agricultural Congresses. 13. General 
Committee on Arbitration and Peace Congresses. 
14. General Committee on Musical Congresses. 
15. General Committee on Artists’ Congresses. 16. 
General Committee on a Congress of Governors. 
17. Women’s General Committee on World’s Con- 
gresses. Many of these are subdivided into 
special committees, and others yet remain to be 
appointed. ; 

Among the great themes which the congresses 


of the intellectual and moral status of the human | are expected to consider, are the following : 


I. The grounds of fraternal union in the lan- 


side—the one material and mechanical, the out-| guage, literature, domestic life, religion, science, 
come of hand labour, and the other immaterial and | art and civil institutions of different peoples. 


II. The economic, industrial, and financial 
problems of the age. 

III. Educational systems, their advantages and 
their defects ; and the means by which they may 
best be adapted to the recent enormous increase in 
all departments of knowledge. 

IV. The practicability of a common language, 
for use in the commercial relations of the civilised 
world. 

V. International copyright, and the laws of in- 
tellectual property and commerce. 

VI. Immigration and naturalisation laws, and 
the proper international privileges of alien govern- 
ments, and their subjects or citizens. 

VII. The most efficient and advisable means of 
preventing or decreasing pauperism, insanity, and 
crime ; and of increasing productive ability, pros- 
perity and virtue throughout the world. 

VIII. International law as a bond of union, and 
a means of mutual protection; and how it may 
best be enlarged, perfected, and authoritatively ex- 
pressed. 

IX. The establishment of the principles of judicial 
justice, as the supreme law of international rela- 
tions ; and the general substitution of arbitration 
for war in the settlement of international con- 
troversies. 

Here is a very wide programme, which is capable 
of infinite extension. When the broad questions set 
forth have been treated and discussed, there will 
be hosts of others dealing with minor points that 
will engross attention, and will occupy every 
moment of available time. Of course it is not a 
new idea to hold congresses in connection with an 
exhibition. The-same thing was done at Paris, but 
not on such an extensive scale. Still the use of 
these meetings was demonstrated, and in no point 
were they more valuable than in causing men of 
like ideas and tastes to form personal acquaintance 
and friendships that will endure all their lives. 
Just as travel has caused us to take more en- 
lightened views of other nations, and to judge our- 
selves by an amended standard, so the meeting of 
men in immaterial exhibitions of this kind will 
help on the formation of a commonwealth of intel- 
lect to be administered for the benefit of humanity. 
We are constantly told the world is growing less 
by aid of the locomotive and the steamship, but 
still there exist wide tracts of prejudice separating 
nations from one another. The friendly and in- 
formal acquaintances that will be made at Chicago 
will do a great deal to convert these prejudices into 
sympathy and respect among many cultivated men 
and women from different parts of the globe, and 
these on their return home will do something to 
improve the popular knowledge. 

It is obvious that the very numerous congresses 
that are proposed cannot be held at once, for the 
simple reason that Chicago could not accommodate 
one-fourth of the persons who will desire to assist 
at them. A provisional programme has therefore 
been got out by which each month is devoted to 
one or more subjects. It is still possible that 








covery carries with it the monopoly of an entire 
department of science. 


tives who can attend, thus securing the freedom 


alterations will be made and additional subjects 
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proposed, but the following list shows how matters 
are arranged at present. 

May.—Music, Literature and Art, including 
Congresses of Authors, Publishers, Philologists, 
Librarians, Composers, Singers, Dramatists, 
Painters, Sculptors, and the like. Also Medicine, 
including Public Health, Private Sanitation, 
Governmental Regulations, Prison Reform, and 
the like. 

June.—Religion, Morals and Temperance, in- 
cluding Church Congresses, Missionary Conven- 
tions, Sunday Schools, Social Purity, Ethics, 
Morals, Suppression of Vice, &c. 

July.—Science, Philosophy, Invention and 
Education ; including Congresses of Teachers, 
Superintendents of Schools, Astronomers, Arche- 
ologists, Botanists, Chemists, Electricians, Ethno- 
logists, Geologists, Geographers, Mineralogists, 
Metallurgists, Zoologists, &c. 

August.—Law and Government, including Muni- 
cipal, General, and International Law, the Adminis- 
tration of Justice, the Government of Cities, 
Expatriation, Naturalisation and Extradition, Inter- 
national Privileges of Citizenship, Patents and 
Copyrights, Arbitration and Peace. 

September.—Labour Congresses, Social Science 
Associations, Building Associations, Mutual Benefit 
Associations, Co-operative Organisations, Trades 
and Occupations, &c. 

October.—Agriculture, Commerce and Finance, 
including Agricultural Colleges, State Boards of 
Agriculture, Farmers’ Societies, such as Dairymen, 
Horse, Sheep and Cattle Raisers, Horticulturists, 
Pomologists, and kindred organisations ; Boards of 
Trade, Bankers’ Associations, and other organisa- 
tions relative to production, transportation, distri- 
bution, and exchange. 

The attention accorded to temperance, religion, 
charity, and missions is characteristic of a nation 
in which earnest views of life prevail among all 
classes. The Congresses will furnish matter of in- 
terest to thousands who cannot lay claim to any 
literary or scientific ability, and who are unable to 
appreciate the higher developments of philosophy. 
But in matters dealing with the direct amelioration 
of the condition of those whom vice and poverty 
have rendered wretched, the intellect is a less potent 
factor than the heart. If every American who is 
trying to aid in the spread of virtue and happiness, 
and in diminishing vice, were to attend, the entire 
undertaking would be ruined by its own success. 
The city of Chicago could not contain a tithe of the 
visitors. To take only one class of those who think 
to make it difficult for their neighbours to go wrong 
—the prohibitionists—imagination cannot picture 
what would be the result of their combined enthu- 
siasm if they were all gathered into one place. The 
heavens would be rent, and possibly a good many 
things of earth besides. Twelve great religious 
bodies have had special committees allotted to them, 
and no doubt hundreds of smaller sects will put in 
an appearance. So wide-reaching is the programme 
that every intelligent man and woman will find 
something of special and individual interest. 








A STANDARD OF COLOUR. 

Boru for scientific and for industrial purposes a 
standard of colour has long been desired. It is 
probably not quite so important as a standard of 
light, but then though we still lack a really trust- 
worthy light standard, we have one sufticiently 
good enough for practical purposes in the amyl- 
acetate lamp, if not in the standard candle. For 
colour, on the other hand, we have no standard at 
all. As regards the pure spectrum colours, indeed, 
they can be described with absolute accuracy, 
by simply giving the wave-length of the rays pro- 
ducing them, or with more convenient readiness 
by reference to the nearest Fraunhofer lines. 
These determinations, however, refer only to pure 
colours, which are rarely met with in nature, never 
in art. 

Many attempts have been made to set up a 
standard, or a series of standards, for colour, and 
also to establish (and the one problem depends 
upon the other) a correct colour nomenclature. 
Lists of sample colours have been prepared, and 
are, we believe, in use in many industries, in which 
avast number of tints, reproduced by printing, 
are given, together with a number or a name by 
which the tint is designated. And considerable 
ingenuity has been expended in discovering sub- 
stances, the colour of which is constant, or fairly 
constant, so that their names can be applied to 





indicate a colour with a tolerable certainty of being 
able to match the particular colour in question 
without reference to a sample. 

The colours of flowers have thus been employed, 
but these are all apparently subject to slight varia- 
tion, though some, such for instance as the prim- 
rose, seem only to vary within very slight limits. 
Minerals probably give colours still more constant. 
The colour of all specimens of sulphur would most 
likely be found to be indistinguishable. Pure gold 
again might almost certainly be relied upon always 
to show the same colour, except that the colour 
would vary with the amount of surface polish, and 
the consequent amount of white light reflected. It 
is also likely that standard solutions might be 
acted upon to reproduce certain colours, though 
the range would be limited, and the colour pro- 
bably in very few cases permanent. If we had 
to rely on the colours of natural objects for our 





of the Council was drawn to the subject by the 
fact that in a recent course of lectures before 
the Society, Captain Abney published the very in- 
genious method he has devised for registering all 
colours in terms of one wave-length of the spec- 
trum, together with a percentage of white light. 
Previous observers have recorded the fact that 
any tint can theoretically be matched by selecting 
the proper spectrum colour, and either diminish- 
ing its luminosity or adding white light to it, 
and various colour charts and colour figures have 
been constructed on this principle, but Abney is the 
first to apply it in practice, and he is therefore the 
first to propose what promises to be a standard 
for colour at once scientifically correct and _— 
cally useful. How far his apparatus is capable of 
practical application remains to be seen. At all 
events there seems to be no reason why it should 
not be employed for the preparation of a series of 
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scale, it would be found to be sadly deficient in 
many shades, and though the nomenclature would 
serve for many useful purposes, it would be much 
too inaccurate for any scientific applications. 

Probably the most practical alttempt to provide 
a working standard of colour is Lovibond’s tinto- 
meter. In this instrument any tint can be repro- 
duced, or at all events very closely imitated by 
combining together a selection of slips of glass 
out of a large number giving a long series of 
varying depths of the three colours, red, yellow, 
and blue (it is to be remembered that the colours 
being produced by transmission through an ab- 
sorbent medium the combination of blue and 
yellow of course produces green). By noting 
the designating numbers of the particular slips 
of glass employed, the colour can be registered, 
and matched at any future time. Though the 
apparatus is distinctly useful, it is purely empirical, 
and is lacking in the main qualification of a 
standard, that of being capable of reproduction at 
any time. Measurements made on the same in- 
strument, or even on two instruments constructed 
from identical materials, would no doubt coincide, 
but it would be difficult to copy accurately an exist- 
ing instrument, impossible to produce a similar one 
in the absence of the original. The same objection 
applies to the various proposals for preparing a 
series of standard tints on porcelain, or some other 
imperishable and unchangeable material and regis- 
tering them. 

Under these circumstances it is satisfactory to 
note that the Society of Arts is investigating the 
subject by means of a committee. The attention 


standard colours, copies of which could always be 
verified by reference to a similar apparatus, while 
new tints could be registered as required. 

The earlier form, shown in Figs. 1 and 2, of 
Captain Abney’s apparatus has already been de- 
scribed in ENGINEERING (May 18, 1888). It may 
be interesting to give an account of its present and 
improved form, as it was shown at the Society of 
Arts, and as described in the book on ‘‘ Colour 
Measurement and Mixture,” which Captain Abney 
has just issued through the Society for Promoting 
Christian Knowledge. 

The light from the crater of the positive pole of 
an arc lamp is focussed by a lens L,, on the slit of 
a collimator S, The spectrum formed by the 
prisms P,, P, is received by the photographic (cor- 
rected) lens L, and by it focussed on the slanted 
screen D,. When this screen is removed, and a 
lens L, placed as shown, the rays are collected and 
furm a patch of white light on the second screen F. 
If now a slide D,, with a slot S, in it, be put in the 
place of the focussing screen D,, the rays from any 
part of the spectrum can be allowed to pass, the 
rest being cut off. The result, of course, is that 
instead of a patch of white light at F we get a patch 
of coloured light. If two or three slots are cut in 
D,, we shall have a mixture of two or three colours, 
and by mounting the slots in adjustable frames, 
they can be brought into any desired parts of the 
spectrum, so that a mixture of any desired spec- 
trum colours can be produced at F. 

The light which is reflected from the surface of 
the prism P, is thrown by lens L; on a 
mirror G, by which it is reflected to F, so 
that it then forms a patch of light which serves 
for comparison with the colour patch. As 
both patches are derived from the same original 
source, any variations affect both equally, and so 
may be neglected. M is a device for reducing the 
amount of light in the beam from G. A disc 
having two quadrant-shaped openings in it rotates 
in a plane at right angles to the path of the beam. 
These openings are capable of being closed to any 
extent by two movable quadrants, so that the open- 
ing through which the light passes can be reduced 
to any desired extent. This alteration can be 
effected without stopping the rotation of the disc. 
If desired a similar apparatus can be set in the 
beam which forms the spectrum. 

The two patches of light produced side by side 
upon the screen can be compared directly, or if a 
rod be set in front of the screen F, as in a Rum- 
ford’s photometer, the shadows cast by the two 
sources of light can be compared, the equalisation 
of the shadows being effected by the rotating sector 
arrangement. The aperture of the sectors, of 
course, gives a measure of the amount of light 
passing. 





It is evident that this apparatus gives a ready 
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means of matching and comparing colours. If, for 
instance, any coloured medium be placed in the 
course of the ray before it enters the slit §,, the 
coloured light will be reflected unchanged by the 
mirror, and will form a patch upon the screen F, 
while the colours of this absorption ‘spectrum can 
first be viewed on the screen D, and afterwards 
combined into a patch on F, which will be identical 
in colour with the patch formed by the unaltered 
light when the luminosity of the latter has been 
regulated by the sector apparatus. Or if the ab- 
sorbent medium be placed between P, and L;, then 
by means of the slide D, the required spectrum 
colours can be selected to form a patch of the 
proper colour on F, 

Finally, if it be required to match a colour with 
a pure spectrum tint and a percentage of white 
light, the absorbent medium is set as above, so as 
to form a patch of its own colour on F, the 
dominant spectrum ray is selected and caused to 
form a second patch on F, and this is diluted by 
white light reflected by an unsilvered glass mirror 
set in the path of the ray P G so as to throw a pro- 
portion of its light on the second patch, the amount 
passing being measured by a rotating sector appa- 
ratus. If the colour to be matched is not that of 
an absorbent medium, glass, liquid, &c., but a pig- 
ment or dye, then a bit of any material dyed or 
painted with the colour itself is fixed on the screen 
and illuminated with white light, and this is matched 
by a patch of colour produced as before, the shadow 
test being used when required. 

If a purple colour has to be tested, its comple- 
mentary is employed, and if it is desired to mea- 
sure the colour of any pigment, glass, &c., used in 
artificial light, that light is employed to illuminate 
the test material, instead of the reflected beam. 

Captain Abney says that there is no difficulty in 
selecting the dominant ray. Whether less skilful 
manipulators than he is will work as readily with the 
apparatus remains to be seen, but there seems no 
reason why they should not. 

The apparatus has also many other applications 
besides the one we are now specially concerned 
with. For the investigation of colour-blindness it 
should prove—indeed we understand it is proving 
—very valuable. 

It is, however, in its practical application as a 
means of providing an accurate and unchanging 
standard of colour, that we are now solely con- 
cerned with it, and we hope that even the above 
brief and incomplete account of it may serve to 
show how likely a prospect this ingenious appa- 
ratus holds out of the solution of an interesting and 
important problem. 


THE DESTRUCTION OF THE 
“ BLANCO ENCALADA.” 

Futter details of the fight between the Chilian 
vessels Blanco Encalada under the command of the 
Congressionalists and the Almirante Lynch and 
Almirante Condell (or Coudel) were contained in 
the Times of last Wednesday, some details which 
had been sent to the New York World having been 
telegraphed to the former journal from America. 
The account has evidently not been written by a 
person having a knowledge of naval matters, and 
we shall have to wait probably for some United 
States Government publication before we shall get 
full and reliable information upon which could be 
founded any lessons asto naval manceuvres to be 
learnt from the action. There are, however, certain 
salient features which will enable us to draw a moral, 
and these we will proceed to consider. 

It should be stated first that the Blanco Encalada* 
had some days, previously to her destruction, been 
attacked by a Presidential torpedo boat accom- 
panied by an improvised gunboat in the shape of a 
tug witha 100 1b. gun. It was the latter vessel 
that the Encalada had gone into Valparaiso har- 
bour one night to destroy by means of a torpedo, 
but missing the tug had sunk the floating dock. 
When the tug and the torpedv boat steamed out of 
Valparaiso to attack the Encalada, the latter was 
in company with the O'Higgins, another Congres- 
sional vessel. The night was clear, although there 
was no moon, and the two small craft were seen 
from the first. It is said that ‘in consequence of 
the darkness it was almost impossible to take 





* This vessel was illustrated and described in ENGI- 
NEERING, vol. xviii., page 492. The leading details were 
repeated in our issue of the 1st inst. ; when we also gavea 
few ae of the Almirante Lynch and Almirante 
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accurate aim,” which may or may not be “a 


piece of penman’s graphic ;” a factor which one 
has constantly to bear in mind in the case of 
reports such asthese. In spite of the impossibility 
of accurate aim, however, both the boats were 
sunk, apparently without firing their torpedoes. 
The Blanco Encalada hitting the tug ‘‘ suddenly” 
with a heavy shot and ‘‘ blowing her out of the 
water ;” while the O’Higgins performed the same 
unkind office for the torpedo boat by a ‘ well- 
directed broadside.’ After some business with 
the forts—in the course of which the O’Higgins 
had ‘‘ one shell go clean through her,” whilst the ex- 
plosion of another ‘‘shook her from stem to stern,” 
at the same time that her deck ‘* was literally torn 
up’—both ships steamed away. It may be that 
later on we shall get some useful information with 
regard to these ship and fort actions. The Blanco 
Encalada appears to have been able to treat the 
efforts of the shore batteries with contempt. When 
she was discovered, after missing the tug and sink- 
ing the floating dock, she was treated to ‘‘a storm 
of shot and shell from all the guns in the forts,” 
presumably at close range. Again, when the 
O’ Higgins was so shaken and torn up, the ironclad 
received but little damage and only retired to look 
after her disabled consort. The Encalada has a 
9-in. belt of iron tapering fore and aft, and if the 
guns of Valparaiso are at all of a modern and for- 
midable nature it will be interesting to know how 
the ironclad resisted them. 

The success of the Encalada apparently rendered 
her commander, Captain Goni, somewhat con- 
temptuous of the torpedo craft, for he anchored 
her in Caldera harbour, with, according to the 
report, ‘‘ not steam enough to turn round even had 
her anchors been up,” Whilst in this condition, 
early on the morning of the 23rd April, the third 
officer saw a light to seaward. In a moment it 
disappeared, and it was surmised that it was the 
search light of the Presidential torpedo gunboat, 
Almirante Condell. 


Half anhourafter theclouds obscuring the moon cleared 
away and the officer saw two small vessels not more than 
half a mile away, both bearing down upon the ironclad at 
full speed. One was the Almirante Condell coming on 
from the south-west, whilst the Almirante Lynch ap- 

yroached from the north-west. The alarm was imme- 
iately sounded and the crew and officers took up their 
positions to repel the attack. 'The Condell came bow on 
and as soon as she was within range fired a torpedo, 
which, however, missed its mark. At the same time the 
torpedo boat opened fire with her Hotchkiss gun. 
The Almirante Lynch, which had slowed down as she 
ae also made use of her Hotchkiss gun when 
almost bows on. The Encalada answered, but owing to 
her disabled condition could not do much damage. The 
first serious calamity was caused by a shell from the 
Encalada, which carried away some of the Lynch’s fore 
rigging ; and as the Government boat was much exposed 
she took up a new position to starboard of the ironclad, 
whence she fired a torpedo, which, like that of the 
Condell, missed its aim. The Encaladareplied witha heavy 
fire, but the Lynch manceuvred quickly and was difficult 
to hit. She soon fired another torpedo, which, like the 
others, missed ; going 100 yards astern. In this manner 
the insurgent sailors fought with all the energy of which 
they were capable, being fully alive to their terrible 
danger. Every shot at the smaller Government boats 
was carefully aimed, but the steel armour of the torpedo 
vessels turned aside the shot and shell. The Condell 
tired two more torpedoes but both went wide of the mark. 
In return the Encalada landed a shell from one of her 
heaviest guns on the deck of the Condell, killing four 
men and shattering her rear smoke stack. On the 
starboard side the Lynch was busy with her Hotchkiss 
gun, which tore the rigging of the Encalada into tatters, 
smashed her boats, and played havoe with her upper 
works. The dead and wounded lay upon the Encalada’s 
decks, which were slippery with blood. Her sailors 
fought bravely, and though the Lynch sent two more 
torpedoes in her direction the explosives went wide of 
their mark. Altogether, the Lynch ejected four tor- 
pedoes at the Encalada without effect. The officers of 
the Lynch now determined to make a supreme effort. 
Her flag was run up to the peak and her Hotchkiss gun. 
became silent. She worked round till she was bow on to 
the starboard side of the Encalada ; and then there was a 
swish from the tube of the Lynch’s ram. The Encalada 
a her search light upon the approaching missile, as she 
1ad on the other four ; and her gunners poured a leaden 
rain on to it for the purpose of sinking it. This time, 
however, the aim of the to © was true, and the storm 
of shot from the Encalada failed to destroy it. The steel 
torpedo net also failed to divert the messenger of destruc- 
tion, so sudden and unexpected was the attack. The tor- 
pedo struck the Encalada just abaft the foremast, and a 
deafening explosion followed. ... The ironclad went 
down in less than three minutes. ... Out of 200 men 
only 12 escaped ; among the latter being Captain Goni, 
bbe sprang overboard, and escaping the sharks, swam to 

aldera. 


We have given the description of the action in 
the words of the report, with the exception of those 





parts which appear merely intended for picturesque 
effect, but it will be seen that a good deal requires 
to be explained before we can arrive at a satisfac- 
tory knowledge of the details of the action. It 
seems plain, however, that the ironclad remained 
at anchor throughout the engagement, which is a 
fact that must always be bornein mind. Although 
mention is made of the torpedo net, it is perhaps 
doubtful whether it was in position. The report 
says: ‘‘The steel torpedo net also failed to divert 
the messenger of destruction, so sudden and 
unexpected was the attack.” From this it would 
seem that the writer imagined a torpedo net 
to be something to be placed in the way of 
the torpedo as it advanced, rather than a sta- 
tionary defence which would surround the ship and 
which would not be affected by suddenness if it 
were in position at all. If Captain Goni anchored 
without the net rigged, he committed a really 
culpable breach of discretion, and may almost be said 
to have courted destruction ; supposing of course 
the ship were provided with such a means of 
defence. It isa fact that the ship was not provided 
with torpedo nets when she was refitted, although 
the Elswick firm advised that they should be 
supplied. 

Next to the palpable lesson that a war vessel 
should not be caught without steam to move 
when formidable torpedo craft are likely to turn 
up, the most impressive fact that comes out 
of this action is the still paramount necessity of 
good gunnery. Of course the term includes 
good guns as well as good gunners; and here 
we get a subsidiary lesson in the necessity of 
keeping war material up to date. The Encalada was 
originally armed with six 124-ton guns placed three 
on each side in a central battery and commanding 
the whole horizon, excepting directly forward and 
directly aft. So far as the original armament was 
concerned, a couple of vessels, such as those which 
attacked her, could have taken up positions of per- 
fect safety under her bow and under her stern, so 
long as the ship was at anchor. Five years ago 
she came back to England, and was refitted and 
rearmed at Elswick, receiving six 8-in. breech- 
loading guns, three 3-pounder Hotchkiss, two 1-in. 
Nordenfelts, and two torpedo tubes. On the other 
hand, the torpedo gunboats had, according to 
‘Brassey's Annual,” each three 14-pounder and 
four 3-pounder quick-firing guns besides two ma- 
chine guns cach. The report, it will be seen, 
speaks of the damage to the Encalada being done 
by the Hotchkiss guns. The machine guns, indeed, 
seem to have been too light for the work, as it is 
said ‘‘the steel armour of the torpedo vessels 
turned aside the shot and shell ;” manifestly this 
could not refer to the projectiles of the 8-in. breech- 
loaders, which formed the principal armament of 
the Encalada. Moreover, if the machine guns on 
both sides played an important part, the big ship 
manifestly ought to have had the best of the game, 
for she had seven of these weapons, to say nothing 
of her four lighter guns, whilst the attacking craft 
had but four between them. The better protection 
offered by the ironclad will alsobe apparent. The 
Encalada appears:to have made fairly good practice 
with her big guns, having hit both the attacking 
vessels once, although we must doubtless put down 
to descriptive enthusiasm the statement that ‘‘she 
landed a shell from one of her heaviest guns on the 
deck of the Condell,” seeing that the latter vessel 
survived the fight. 

On the whole it would appear that quick-firing 
guns are necessary to deal with craft of the size and 
power of the torpedo gunboat class, however 
effective machine guns might be against the 
torpedo boats proper. The destruction to the ship 
and crew described as being inflicted by the guns of 
the Lynch would soon have put both the attack- 
ing vessels out of action had the cases been reversed, 
for even the 3-pounder quick-firer will penetrate 
1.8 in. of steel plate at 1000 yards. 

The fact that an ironclad has been sunk by a 
fish torpedo discharged from a small vessel, and 
that not when she was taken by surprise but in 
the course of an engagement, cannot naturally fail 
to impress the general public with the importance 
of the weapon. We do not think, however, that 
British ironclads will be likely to be served exactly 
in the same way, although possibly more than one 
might be sunk by torpedoes in the course of a 
naval war. If we look through our list of our 
own battle-ships we find that nearly all have 
quick-firing guns. Putting aside the new battle- 
ships which carry 28 quick-firing guns, we will 
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take the case of the old Devastation which has now 
14 quick-firing guns, or the Minotaur, which has 
12 quick-firing guns. If the torpedo vessel were 
approaching at the rate of 20 miles an hour the 
guns would open fire, say at a range of 1000 yards. 
The distance at which the torpedo could be ejected 
with fair hope of success would be 400 yards, and 
the attacking vessel would have therefore to tra- 
verse 600 yards under fire from the ship. This 
distance would occupy about a minute, and a 
modern 3-pounder quick-firing gun could, acccord- 
ing to the official statements, fire 35 shots during 
that period. If we reduce this number to 20 shots 
and suppose the 12 guns to be divided equally 
between both sides of the ship, we have 120 aimed 
shots fired at the approaching vessel before she can 
launch her torpedo. Supposing again that it requires 
six tries with the latter weapon before success is 
attained—and this is by no means an improbable 
supposition—we find that the torpedo vessel has to 
run the gauntlet of 720 shots before she can get a 
blow in. Of course it may be said that the tor- 
pedo craft will be making practice with her quick- 
firers at the same time, but that will not 
materially affect the result as to the final 
claim for victory, for a single blow inflicted 
on the torpedo vessel will likely prove fatal, 
but the same can hardly be said of the battle-ship. 
The torpedo vessel of course offers a smaller target, 
but in estimating the chance of hitting we must not 
forget that the battle-ship offers a better platform, 
indeed we have to suppose that the weather is 
moderate to give the attacking craft a fair chance 
at all, but the essence of torpedo boat attack is that 
the conditions shall be favourable. A most im- 
portant point to bear in mind is that the small 
natures of quick-firing guns are non-recoiling, and 
trained by the shoulder as rapidly almost as a rifle 
can be pointed. There is therefore no neces- 
sity to relay the piece after every shot, but the 
bearing can be brought gradually on, one round 
serving asa pointerto the next. The latter advan- 
tage applies only when the spot where the shot 
strikes can be seen, but that is as easy tosee as the 
vessel herself, as far as direction is concerned, and 
elevation is quickly found at short ranges. It may 
be objected that the sights cannot be seen on dark 
nights, but the electric sights introduced by the 
Elswick firm are said to get over this difficulty. 

Some years ago, before the quick-firing gun was 
introduced, when writing on the subject of torpedo 
attack, we said that the chief requirements for guns 
for torpedo boat defence were threefold, viz.: 
“1, Quick training, so as to admit of the following 
easily of a fast moving object. 2. Quick loading, 
so that the guns may be always ready to fire as 
their sights come on with the object. 3. Weight 
of shot or shell sufficient to do serious injury to 
the crew and vital parts of a gunboat, and if 
possible sink a torpedo boat.” By the introduc- 
tion of a quick-firing gun this programme has been 
very fully carried out. 

It will not be understood from what we have 
said that we wish to decry the value of the fish 
torpedo as a weapon of offence. Never perhaps 
has so signal a victory been more cheaply gained 
than in the sinking of the Blanco Encalada. In 
spite of the six wasted torpedoes the action ex- 
emplifies in a most striking manner the position 
we have always claimed for the torpedo as ‘‘a 
weapon of immense possibilities.” All we would 
desire to do is to give a word of caution as to 
public opinion being too strongly influenced by 
the dramatic dénouement of the fight, and under- 
rating the necessity of battle-ships, because one has, 
under exceptional circumstances, been destroyed 
by a relatively and apparently puny force. The 
Blanco Encalada by no means represented modern 
practice, and she was especially weak, judged by 
modern practice, in those very elements of defence 
against the particular means of assault to which she 
was subjected; indeed the conditions generally 
appear to have been exceptionally favourable to 
the attack ; which in addition was carried out in a 
manner highly creditable to the assailants. 

After all, the great lesson of this action is to keep 
one’s war matériel up to date. As that is a moral 
which the present Director of Naval Construction 
has often impressed upon the public mind, this 
country may find some consolation in the course 
events have taken. When detailed and technical 
reports of the engagement come to hand further 
lessons will be learned, and it seems probable that 
valuable experience of a similar kind is stil] in 
store for us, 
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THe Porar LeveL. 


WE understand that a well-known firm of London 
opticians have long had in hand designs for the 
manufacture of an instrument for taking and 
plotting levels, termed the polar level by the 
engineer officer by whom the invention was made. 
This level belongs to the class of integrating 
machines, and may be regarded as analogous to 
the polar planimeter for measuring areas. It takes 
advantage of the property to be found in works on 
the Differential Calculus, that the radius vector 
tracing any curve, varies its length in proportion 
to the length of arc multiplied by the cosine of the 
inclination of the tangent at every instant; or 
dr=cos ¢ ds mathematically speaking. Essentially 
the instrument consists of a pair of bicycle wheels 
(connected by framework), to run on the curve of 
the ground, supporting a sheet of paper moving, as 
it goes, under an arm carrying a pencil, which re- 
presents the radius vector. The pole of this tracing 
arm is kept in a steady position with respect to the 
paper, by a pendulum balanced for inertia; but the 
arm itself is by means of a cam adjusted to an angle 
as the line connecting the centres of the wheels 
gives the tangent of the curve of the ground at 
each moment. The integrating mechanism is a 
sliding wheel on a revolving cone, so that the 
motion of the pencil on the paper differentiates 
from the speed of the paper in proportion to the 
cosine of the angle between the instantaneous 
radius and the tangent. By putting a train of 
wheels in gear to impart a transverse movement to 
the paper, the level will take and plot a section in 
which the vertical scale is exaggerated. Au in- 
strument which reduces levelling to merely wheel- 
ing a piece of mechanism about the size of a safety 
bicycle over the ground should be useful to engineers 
whose work lies in bad climates, or in the more 
uncivilised countries of great and monotonous 
extent. 


CoprER SMELTING at LEEDS. 

To the various metallurgical processes carried on 
in Leeds, we must now add those connected with 
copper smelting. For many years past cupreous 
iron pyrites have been burnt at vitriol works in the 
town, the burnt pyrites being sent away to copper 
works for further treatment. Messrs. John Nichol- 
son and Sons, of the Church-street Chemical Works, 
Hunslet, Leeds, who are large burners of pyrites, 
erected works about four years ago for the treat- 
ment of the cinders by the wet extraction method, 
silver and gold being recovered by the Claudet 
process, the copper precipitate obtained being sold 
to Liverpool, Swansea, or German copper smelters, 
the residual oxide of iron, ‘‘ purple ore” or ‘‘ blue 
billy,” being used in puddling or in the local blast 
furnaces, while the waste liquors which contain 
sulphate and chlorides of iron and sodium, play a 
somewhat important part in the clarification of the 
sewage of the town, the iron salts taking the place 
of the sulphate of alumina generally used in preci- 
pitation processes. The conversion of copper pre- 
cipitate into ingot copper being a comparatively 
simple operation, and as a considerable quantity of 
copper is undoubtedly used locally, Messrs. Nichol- 
son have recently erected furnaces for its treat- 
ment. The precipitate mixed with a small propor- 
tion of coal or other reducing agent is first treated 
in a ‘roaster ” furnace when ‘‘ blister copper” is 
formed together with some slag. The blister copper 
is afterwards refined, i.e., the impurities are re- 
moved by oxidation, and after skimming off the 
slag the excess of oxide is removed by ‘‘ poling” 
in the usual manner, and when the copper has 
attained the necessary degree of toughness and 
ductility, it is laded into ingots or cakes of com- 
mercial copper, while the resulting slags by fusion 
with sulphide ores in another furnace are rendered 
practically free from the copper they contained. 


CoLour PRINTING. 

In the usual process of printing in colours the 
sheet is passed as many times through the machine 
as there are colours to be printed, a process which 
much increases the cost of such printing, besides 
which there is often a difficulty in getting perfect 
register. Mr. F. F. W. Oldfield, of 70, Grace- 
church-street, London, E.C., has recently devised 
a method by which any number of colours can be 
printed at one operation, and the apparatus has 
this advantage that it can be attached without 
difficulty to any existing Wharfedale or cylin- 
der machine. The device is not suitable for 





pictorial work, but for posters and circulars, 
in which successive lines are printed in dif- 
ferent colours, and the whole is surrounded by 
a coloured border, it seems very well adapted. 
Suppose, for instance, a circular isto be printed in 
black witha red headline as a green border. The 
forme is placed so that the line of the type runs in 
the direction of the machine. The upper and 
lower borders and the coloured headline present 
no difticulty. Thus if the upper headline is 3 in. 
wide there will be an ink slab in line with it of the 
same or slightly greater width, supplied with ink 
of the particular colour wanted only, and this inks 
the main inking roller. The main body of the 
circular will be inked by means of another slab, 
supplying black ink only to the roller, and the top 
and bottom borders will be inked from two other 
small slabs. It would not, however, do to allow 
this roller to touch the side borders of the 
forme, as the wrong colour would then be printed 
there, so as these borders come underneath the 
main inking roller, this roller is lifted clear of the 
type bymeans of small stiips of wood tacked to the 
moving carriage, and which run under the ends of the 
rollers thus raising them clear. These side borders 
in short are inked by a distinct set of rollers, which 
take their ink of whatever colour is desired from 
a separate slab. As the forme passes under they 
are lifted clear of the type by wooden strips, as 
already explained in the case of the main inking 
roller. These strips, however, are cut away at the 
proper places so as to let the roller down at the 
moment the coloured side border is passing under- 
neath it. 
PHOTOGRAPHIC SURVEYING. 

From a recent paper by Lieutenant Reed, of the 
United States Artillery, we learn that photography 
has been largely used for surveying in Canada under 
the direction of Mr. E. Deville, the Surveyor- 
General. The Dominion survey made in the ordi- 
nary way proved very expensive and slow when the 
Rocky Mountains were reached, and photography 
was accordingly resorted to. The camera used was 
a carefully made mahogany, brass bound, rectangu- 
lar box, half plate size ; and, in use, was placed on 
a tripod furnished with levelling screws, and levelled 
by means of two ordinary tube levels attached at 
right angles to each other, and which could be 
placed on that face of the camera which happened 
to be uppermost. The means for determining the 
horizon and principal lines were the images of four 
fine combs, one midway on each side, attached to 
the camera immediately in front of the plate—the 
use of small stops making these images clear. The 
lens used was a Dallmeyer wide angle, No. 1, A, 
of 53? in. focus, affording a horizontal angle of 60 
deg. when the plate was disposed with its longer 
edge horizontal. Six double plateholders were 
employed. But one adjustment of this camera 
is required, viz., to insure the verticality of 
the plate when the tube levels indicate that 
the camera is level. The best way to effect 
this is to substitute for the plate a good plane 
mirror, face to the rear ; then set up a transit in 
the vicinity ; the axis of the telescope being hori- 
zontal, observe a distant point intersected by the 
cross wires, also its image in the mirror; if the 
latter is also intersected, the mirror is vertical ; if 
not, then the tube levels need adjustment. This 
box camera being rigid, and the focus therefore 
‘* permanent ” and suited to distant views, and the 
lines on the faces indicating the field of view, no 
ground glass or cloth is needed. Care is taken to 
make the plateholders exactly alike, a condition 
which, so far as distance from lens to plate is con- 
cerned, is ascertained by measurement. Ortho- 
chromatic gelatine plates give the best results. 
Mr. Deville considers that a survey made this way 
is as accurate as a plan plotted with a very good 
protractor or made with a plane table. A good 
deal of attention has been devoted to the subject in 
France by Dr. Gustave le Bon, who has shown how 
to obtain all the survey details from a single photo- 
graph, and one compass observation, provided any 
one distance contained in the photograph is known. 





Tue AmAzon.—We learn from Brazil that the purchase 
of the entire plant of the Amazon Steam Navigation Com- 
pany by the Brazilian Corporation Empreza de Obras 
Publicas has been completed. The purchase price is 
850,000/., the first instalment of which, 100,000/., has 
already been paid in Europe. This transfers from British 
to Brazilian hands between 80 and 100 river steamers of 
all sizes, together with all offices, landings, &c., covering 
the entire basin of the Amazon and its tributaries, or 
more than 40,000 miles of fluvial navigation, 
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THE ATLANTIC RECORDS. 
To tne Eprror oF ENGINEERING. 

Srr,—Under ‘“ Atlantic Records,” referring to Dr. H. 
Gurlt’s letter concerning the President steamer, there 
is an error in the time of sailing; I remember well the 
talk of the loss of the steamer when a boy; I lived in 
the south of Ireland. 

I would refer you to the Penny Magazine, August 8, 
1840, page 307: ‘‘The President, another great steam- 
ship, 1s at this moment just on the point of making her 
first voyage to the United States.” It also gives the 
inclosed Table of comparative dimensions, which may be 
interesting. 


| “Great “British ‘* Presi- 








Dimensions. | Western.” Queen.” dent.” 
Extreme length .. + ft. 236 275 265+ 
es under deck os * 212 245 238t 
as keel ay . °° 205 225 22ut 
Breadth within the pad.-boxes,, | 85 4 40 | 41t 
a including me »| 59 8 64 64 
Depth of hold at midships »| 23 2 27 6 23 «6t 
Tons of space os ee oe 679 153 | 
Tonnage of engine-room .. wel gait 963 
Total tonnage oe -. tons 1321 2016 1840* 
Power of engines.. horses 450 500 | 540 
Diameter of cylinders .. in. 73 77k | 80t 
Length of stroke .. oe 3 7 ee it 
Diameter of paddle wheel oi wa? 30 6 31t 
Total weight of engines, boilers, 
and water .. e .. tons 480 5c0 500t 
Total weight of coals 20 days con- 
sumption .. o> .. tons 600 750 750 
Total weigh* of carg: ae 20 500 Tot 
Draught of water with the above 
weight of stores .. -- in. 16.8 16.7 17t 


* Tonnage same as year of sailing. 
t Remark comparison of dimensions with the other steamers. 


Yours truly, 
B. W. O. G. Dz Courcy, M. Am. Soe, C.E. 
United States ae Office, Portland, Oregon, 
May 12, 1891. 








RATING OF MACHINERY. 
To THE Eprror or ENGINEERING. 

Sir,—My attention has been called to a paragraph 
which has been going the round of the Press with refer- 
ence to the compromise of the Chard appeals. 

As this paragraph is evidently inspired and conveys an 
entirely erroneous impression may I ask a portion of 
your space to state the real facts? 

The aggregate amount of the valuations of the various 
appellants made by the union valuers was 65791. This 
amount has now been reduced in consequence of the 
appeal to 4899/., being a net reduction in rateable value 
of 1680/. 

By these figures it will be seen that an attempt has 
been made to rate these appellants at a sum equal to 
about 34 per cent. in excess of the amount now admitted 
to be reasonable. Further justification is hardly needed 
for the attempt of machinery users to secure the amend- 
ment of a law which allows them to be harassed in this 
manner. 

The fact that (after spending thousands of pounds of 
the ratepayers’ money in a litigation lasting nearly three 
years, and embarked upon with the object of maintaining 
the correctness of this valuation) the Committee have 
agreed to such terms, not only affords a strong comment 
on the wisdom of their proceedings, but clearly shows 
what good ground the appellants had for the resistance 
they have offered, while the success that has attended 
their action shows the necessity and value of determined 
opposition to attacks of this kind. 

This Society has been able to afford the appellants 
valuable assistance, and machinery users similarly affected 
should at once communicate with me. 

It is not the manufacturers who have admitted any- 
thing by this compromise, but rather their opponents, 
and all attempts to rate machinery wherever made will 
be contested to the uttermost—these cases were onl 
compromised because the offer made left nothing wueth 
fighting for. 

The supporters of what is called ‘‘the rating of ma- 
chinery” have made haste to claim the result of the Chard 
cases as a victory. They have had more than one such 
victory recently, including the second reading of the Bill 
for amending the law as to the rating of factories, when 
their success was so great that they were unable to raise 
a debate and did not divide the House. Their only hope 
of defeating this Bill now lies in obstructive tactics. 

To add to the absurdity of the position into which our 
opponents are driven, while they talk in the Press and 
anes about machinery being rateable there is not 
one of those gentlemen who can be found bold enough 
to contend in a court of law that machinery is rateable 
per sc, or to give an intelligible explanation of the prin- 
ciples on which they value machinery for rating pur- 

yses, 

In the Tyne boiler case, of which so much is heard, Lord 
Esher said, referring to the machinery there in dispute, 

** these are chattels, they are not rateable, as chattels 
which nobody disputes, they are not rateable at all as 
themselves.” 

No doubt by miserable quibbling the appellants in 
that particular case were defeated, But in ates cases 

this Society will take care that the main issue is not 
evaded. 

The statement that the appellants pay all the costs of 
the appeals is also misleading. Perhaps some ratepayer in 
the union will take the trouble of investigating the 


Attorney-General and the other counsel, to their late and 
present solicitors, their surveyors, and others, including 
also the taxed costs they had to pay the appellants at 
quarter sessions, and I think it will be found that the net 
balance paid by the appellants to the respondents does 
not exceed 10 per cent. of their total costs. 
I am, Sir, your obedient servant, 

G. Humpureyrs Davirs. 
National Society for the Exemption of Machinery from 
Rating, 22, Buckingham-street, Adelphi, May 26, 1891. 





THE STRENGTH OF SHORT BOILERS. 
To THE EprToR oF ENGINEERING. 
S1r,—I have examined with peculiar pleasure the paper 
on this subject by my friend and former pupil Mr. J. T. 
Nicolson, B.Sc. (Edin.). Your article and the letter of 
Mr. Bryan are also interesting and valuable contributions. 
It appears, however, that in no case—not excepting so far 
as my examination has gone, those parallel cases treated 
by Lord Rayleigh and referred to by Mr. Bryan—have the 
longitudinal tension on the shell plates corresponding with 
the straining of the stays and the displacement of the end 
plate joints due to radial strain been taken into account ; 
and this in part has not escaped the notice of your corre- 
spondent, Mr. Hudson. The general problem presented 
itself when my attention was ani drawn to Mr. 
Spence’s first paper; and the evident interest excited by 
the present discussion has induced me to send the follow- 
ing solution undertaken primarily for my own satisfaction 
subsequently to the publication of your article. 


Let x be the longitudinal co-ordinate ; 
y the deflection ; 
s the steam pressure above atmosphere ; 
2 the length of boiler ; 
7 the radius of the shell ; 
p the radial tension of end plates (per unit 
length) ; 
q_ the longitudinal tension on shell plates ; 
t the circumferential tension ; 
M, the bending moment at the end plate joint ; 
a, thickness of shell plating ; 
a, thickness of end plating ; and 
y, the deflection of end plate joint. 
The total pressure s has the part t/7 balanced by ring 
stress and the remainders - t/r by bending stress. ence, 
taking the origin in a plane parallel to and midway 
between the ends, the bending moment at a, may be 
written 


l 
M=M,+ [ (: +) (z-2,)de—pQ-a) 
x e 


Hayman a) 
Differentiating twice with regard to x, and suppressing 
the suffix - 
a? t d2y 
=s—- = 2 
d x* r * 9 x (2) 
treating 7 as practically constant. 
But approximately 
dy _ M 


dz? E,I 


where E, is a modulus of elasticity, and the moment of 
inertia I=a,3/12, 


»- « @ 


Again, 
ee 
y= -¢. ° ° . (4 
PP ee (4) 
where EF, is a second modalus of elasticity. 
Therefore ‘ 
dty ay i 
- -a—-=—+by=c a - 
d x4 dx . 6) 
where 
on ae - FE, a) = 8 " 
= ;6= Se ; - (C 
ioe F, 1 (6) 
Putting 


by—c=u, (5) becomes 
au au ” 
= 6. + Oe =O, . ° 
a xt d x @) 
The roots of the auxiliary equation aro 
gh V ve V ie-$} 
4: ; re a hess a 
1 Jz Joty il a/ 1 Jo-5 ’ 
supposing that b> a2i4. This condition will be fulfilled 
for all but shells excessively thin compared with their 


radii. 
a/ Vo4t+a/h= 93 


Put 
\/ V4 —al4 =f. 
_ Then determining a couple of constants by the condi- 
tions for continuous and symmetrical deflection, and re- 
placing u in terms of y we find 
y=c/)+2Pecoshgxcosfx+2Qsinhgzsinfx, (8) 


where P and Q are constants of integration. The condi- 
tion of no flexure at the end joint gives dy/dz = 0, when 
zg=lorz=—l. 

Hence 

y=e v—2Q{ W coshg xeosfx—sinhgzsin fx} » (9) 


where 


and 


Ww _ Jf sinh glcos fl +g coshglsin fl 


Taking h to denote the hoop tension in the end plate 
and considering the equation 


d 
c= 
qh") 
it appears that 
rate ad +t 
Yo rad (10) 
where 
E.=h—-_. 
m—1 
Now 
sy 
0 a 
= [mI FS- a9" |! . oe (tl) 
d x dx Jo 
Therefore, 
_ 
= p= Ss 
oa Aa 2Q 
where 
me r ‘ 
S= 2" | (AB T+aWo-/) \ sinh gl ccs fl - 


{BE,I+q(Wys +9) } coshgtsin ft | . (12) 


in which 
A=W (8 f29 —9°)+3fy?-33; 


B=W (8-39? f)+3f?29-9°. 
Finally, since y=y) when x=1 or x= - 1 
_— zt 1 - Weosh g x cosfx-sinhg x sin fx 1(13) 
b $+ W cosh gl cos fl-sinh glsin fl J 
ee _ Weoshg « cos fx~-sinh g xsinf 2% 
ates { . S+W cosh gl cos f/—sinh gl sin fl } (14) 


The longitudinal tension g can never be greater than 
73/2 and must always be relatively unimportant. Exami- 
nation shows, however, that in the case of a hypothetical 
boiler, whose length is a mere fraction of its diameter, 
the terms indicating the radial displacement of the end 
joint have an appreciable weight. But in boilers of rea- 
sonable proportions I agree with Mr. Nicolson and with 
you that the action of the ends has no practical effect in 
reducing what we are accustomed to regard as the maxi- 
mum ring stress. 
It may be worth while to point out that in ordinary 
boilers the difference between the calculated stresses on 
the thin ring and the thick ring hypotheses respectively 
is of relatively greater importance than the difference now 
in question. Neither, of course, is of any significance. 
Yours faithfully, 

A. C. ELLiorr. 

University College of South Wales, Cardiff, 
May 19, 1891. 


and 











WATER GAS. 
To THE EpiTor oF ENGINEERING. 

Srr,—I have pleasure in giving the information asked 
for by Mr. Head in you issue of the 17th. 

The figures quoted by Mr. Langer respecting the 
Pietzka furnace were expressly stated to refer to a single 
shift, but they were obtained at the same works at which 
these furnaces have been at work for nine months, with 
the result (as stated in my last letter) that the system is 
to be extended throughout the entire place; and the 
figures practically and truthfully represent the experience 
gained in the manufacture, during a period of nine 
months, of some thousands of tons of puddled bars in the 
Pietzka furnace. Other returns which I have now kefore 
me are no less favourable. 

I could give further and more detailed statements of 
the results of actual working, but am anxious not to tres- 
pass too far on your valuable space, and they would simply 
confirm what has already been said as to the working of 
the Pietzka furnace. 

These furnaces are not yet in use in England, but 
several are in course of erection, and will very shortly be 
ready for starting. 

I may say in reply to Mr. Head’s last paragraph that I 
have made inquiries from several of the leading iron- 
masters of this country, and have been unable to find any 
one who can puddle white iron in a common grate furnace 
with only 8 ewt. of coal. 

Tan, Sir, yours faithfully, 
LEonARD Cooper. 

The Von Langer Engineering and Water Gas 

Company, Limited, 
32, Park-row, Leeds, April 27, 1891. 





JOY’S ASSISTANT CYLINDER FOR MARINE 
ENGINES. 
To THE EpiTor oF ENGINEERING. 

Srr,—In reference to your report of my remarks on 
Joy’s assistant cylinder at the meeting of Naval Architects 
there is some correction required. I stated I had adopted 
an arrangement of balance cylinder which balances the 
inertia of the slide valve as well as the weight, and 
described the principle from a sketch similar to the one 
inclosed from my patent specification. 

This arrangement, as I pointed out, requires no expen- 
diture of steam, and the cost is not more than the ordi- 
nary balance cylinder, in fact, less, as no escape pipe or 
cock is required ; if the balance piston is leaky the cylinder 
is always put into normal condition, when passing over the 
equalising passage at top, and all condensed steam drains 
back into the casing through the opening at the bottom 
of the balance cylinder, 
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The whole arrangement is self-contained, and does not 
depend upon the attention of the engineer. 

T inclose diagram showing the variation of pressure on 
the piston of balance cylinders. This arrangement is 
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The dotted lines indicate —_ 

below piston and the Full lines indi. 

cate pressure on top of piston. 
automatic, as pointed out to me by Dr. Kirk; the mo- 
mentum of the valve varies as the square of the revolu- 


tions and the revolutions nearly as the square root of the 
pressure in the receiver. 


(62 8) 


Yours faithfully, 
JOHN THOM. 
Central Chambers, 109, Hope-street, Glasgow, 
April 14, 1891. 








SEWAGE PURIFICATION. 
To THE Epiror of ENGINEERING. 

Srr,—Your statement in your issue of 15th inst. that 
the Massachusetts Board of Health, after experimenting 
on the treatment of sewage by land filtration, have 
recently reported that ‘“‘sewage can be more efficiently 
filtered through open sand than through sand covered 
with soil” is no doubt true. It will, however, probably 
interest many of your readers to know that our specially 
prepared polarite is a much more effective filtrant than 
sand, as shown in the following abstract of a paper read 
before the Manchester Section of the Society of Chemical 
Industry on Friday, November 7, 1890, by Mr. J. Carter 
Bell, A.R.S.M., F.I.C., &c., county analyst for Salford, 
Chester, &c. : 

‘“Mr. Carter Bell said that he been making experiments 
upon the various processes which for the last two months 
had been in operation at the sewage works belonging to 
the Salford Corporation. After describing the electrical, 
poe carbon, alumina ferric, and the Barry processes, 

e alluded to the polarite, or international method, in the 
following terms: The International Water and Sewage 
Purification Company’s method consists in adding to the 
sewage a substance called ferozone, and then allowing the 
treated sewage to settle in tanks. From these tanks it is 
passed on to the filter beds, which are made up of sand 
and polarite, and it certainly was very surprising to see a 
liquid running from the filter as clear as spring water ; 
and when one considers the foul nature of the Salford 
sewage one cannot but be impressed with such results. The 


sand filter answer as well as the polarite?’ To test this he 
had two filters fitted up in his garden, one was polarite 
and the other sand. Gallons of sewage, after being 
treated with ferozone, were passed through the two 
filters. The effluents were compared and analysed. At 
first the sand produced a good effluent, reducing the 
albumenoid ammonia by about 70 per cent., but soon 
the effluent began to be cloudy and the purification 
— was reduced; the polarite filter gave clear and 

right effluents, and when the filter was given sufficient 
rest, the albumenoid ammonia was reduced to a minimum ; 
in one instance it was as low as .02 in the 100,000. This 
is actually as good as many well waters in country places. 
Mr. Carter Bell said he was at first rather sceptical as to 
the length of time these polarite filters could last, but he 
had paid a visit to Acton and seen the filter beds which 
had been in operation nearly four years, and the effluent 
which was flowing from the filter beds was as bright and 
clear as those which were obtained from the filters in Sal- 
ford, and from the experimental filters fitted up under his 
own superintendence. He said that he fully confirmed 
what Sir Henry Roscoe had reported upon this process. 
Mr. Carter Bell said that he had taken samples from the 
Irwell, Irk, and Medlock, three of the foulest rivers in 
England ; had sed these samples through filters of 
polarite, and had produced, comparatively speaking, pure 
water. The Irk and the Medlock are rather worse than 
ordinary Salford sewage, and therefore the test upon the 
polarite was very severe. But whenordinary well waters, 
which are not fit for domestic use, are passed through 
filters of polarite they are immediately purified and made 
fit for collau daily use. Therefore, judging from his 
many experiments, he thought local boards, who had 
reason to doubt the purity of their water supply, could 
not do better than pass such water through filters of 
polarite.” 

Polarite is an insoluble medium of purification superior 
to sand, because, unlike sand, it is porous and magnetic. 
Its porosity allows liquids to filter through as well as 
around its grains. Hence smaller areas of filter beds suf- 
fice when polarite is used than when sand only is used. 
Furthermore, the magnetic character of polarite exerts a 
ourifying power. which sand does not possess. The 

assachusetts Board of Health were unaware of the 
merits of polarite when they issued their report referred 
to, but these will soon be brought to their notice, as we 
have just received an order for shipment of polarite to the 
Boston Water Works, Massachusetts, for experimental 
trials, which are sure to produce satisfactory results. 

Yours faithfully, 
FRANK Canby. 
International Water and Sewage Purification Company, 
Limited, 7, Victoria-street, S.W., May 27, 1891. 





THEORY AND PRACTICE. 
To THE EpitorR oF ENGINEERING. 

Srr,—I notice in your widely circulating paper that 
the vexed question of ‘*Theory versus Practice” has 
again come to the front. Although I take a deep interest 
in the matter—believing as I do that it will affect, to a 
very serious extent, the future of our engineering life in 
this country—I feel somewhat reluctant in adding my 
quota to the controversy, fearing our theoretical friends 
may get the advantage on paper, being usually more pro- 
ficient in the use of the pen and their mother tongue than 
our more unassuming practical brethren; but I have a 
‘theory ”—based, as all true theory should be, on prac- 
tical experience and observation—which may be of some 
little use to those whom it may concern, and it is this: 
If theory and practice must be divided, one practical 
man is worth ten theorists, but is there any need for the 
separation? Can the two by any possibility be disunited ? 
The fact that one man gets his theories from the lips of 
others, and that another gathers them for himself, from 
his own observation, does not make the latter a merely 
practical man. I say, then, give a man all the theoretical 
training possible, but not at the expense of the practical, 
and if you have to choose between the two, let the prac- 
tical by all means have the precedence, for it will in any 
case be some advantage to a man, and will lead naturally 
to the theoretical, whereas mere theory is of no use at 
all except so far as it can be imparted to men who are 
already practical. If ever uur young men get the idea 
that their training should be chiefly theoretical, imagin- 
ing there is some royal road through books and professors 
to success in engineering, or if ever they get into their 
heads that there is anything disparaging or undignified 
in entering a workshop and taking their full share in the 
usual routine of the place, there 1s little hope of their 
ever shining in the mechanical world, or maintaining the 

sition which we have so long and honourably held. 
There are so many things which go to make an engineer, 
besides the mere knowledge of his work—could even that 
be got elsewhere—which can only be obtained in the 
workshop, such as habits of punctuality, application, 
discipline, self-reliance, observation, and the power of 
applying his knowledge. Therefore. give a boy the best 
education you can, up to the age of 16, then send him to 
some good general works for four years, after which let 
him have two or three years in some technical school or 
college, and if then he is not in a position to make a 
good beginning he must be altogether wanting in “ me- 
chanical instinct.” 

There is just one thing to which I would like to refer 
before closing, viz., the very bad taste displayed by your 
correspondent in his allusion to one of the gentlemen 
mentioned in his letter of the 22nd ult., just because he did 
not happen to be a University man, whereas one would 
think your very favourable remarks in ENGINEERING of 
the 3rd ult. would be a sufficient guarantee of his worth. 
This is the very sentiment to which I take exception, and 





question presented itself to his mind; ‘Would not a 


which unfortunately seems to be growing with our col- 





leges, the ugly proportions of which I have already seen 
in some parts of the Continent. I neither know Mr. 
Murray, nor had I the honour of Mr. Greig’s acquaint- 
ance, but I have no sympathy with the manner in which 
he is referred to by your correspondent, for be he plough- 
man or prince, the memory of one who has done so much 
for his country and the world at large should be held 
high in the estimation and grateful remembrance of his 
countrymen. 

pew ace for the length of this letter, 

Faithfully yours, 
A. L 
Newton-le- Willows, May 2, 1891. 


INTON LOGAN. 





To THE EDITOR OF ENGINEERING. 

Sir,--I have read Mr. D. J. Murray’s very fair criti- 
cisms on my letter. I do not, however, think that it 
bears the interpretation he places upon it, viz., that in no 
sense did theoretical knowledge contribute to the success 
of the two engineers to whom I referred. I merely men- 
tioned them, because owing to their lamented deaths their 
names were for the moment especially before the public ; 
but they have been preceded by many, and will suc- 
ceeded by more whose works and lives will prove what I 
wished to emphasise, which is, that a ‘‘ technical educa- 
tion can only supplement a practical one,” or, vice versd, 
I never (advisedly) in my letter used the word “‘ practical 
man,” a term which I admit is often used to cover igno- 
rance. A “ practical education ” is a very different thing, 
and I never stated that it should not be supplemented by 
theory soundly applied. I should like to ask Mr. Murray 
(in ing) if he will tell us what theory has done to 
enable on he tocalculate the best shape of a plough to 
overcome the resistance it meets? Also if it is not correct 
that even now the best form of screw propeller for a 
vessel is more or less of a fluke, and is never certain until 
after the trial trip. I only refer to those two points 
because they happen to come within the range of subjects 
referred to in my previous letter. In reference to marine 
engines also, I quite admit that theoretical calculations 
are required to act as a most important check, but I ask 
any manufacturer of either marine, locomotive, or land 
engines and boilers if, by far the most reliable check, is 
not that obtained from the results of previous engines, 
whether failures or successes. I do not say that a mathe- 
matical education may not with equal effect be supple- 
mented by a practical one. I believe such an education 
to be a most valuable one, as also is Latin; but if I was 
asked honestly to state whether mathematics or Latin is 
of the most assistance in the battle of life, I’d as soon put 
my money on the latter as the former. I am not speaking 
of those whose ambition is limited by the ane of a 
drawing office, for such as these, perhaps (especially if of 
Teutonic origin) a good deal of mathematics and a very 
little salary is enough, but for those who wish to aim at 
something higher, and to manage not only materials but 
men, 

HypRAvLicvus, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday was a dies 
non with the Glasgow pig-iron merchants and brokers, 
that being the day set apart as the annual holiday held 
in honour of the Queen’s Birthday. On Friday forenoon 
the market was very quiet, with some considerable fluc- 
tuations in prices. Scotch iron opened at 54s. 14d. and 
quickly dropped to 53s. 6d. per ton. From that price 
there was a rapid rally to 54s. 6d., and back again to 
54s. 1d. cash. ‘The market was rather weak at the finish, 
but in the existing state of the account the tone is liable 
to sudden changes. There were one or two selling orders 
in the market at 54s. 6d. per ton, but the price dropped 
away too quickly before these could executed. 
Cleveland improved 2d. and hematite iron 44d. per 
ton. No special feature showed itself in the busi- 
ness done in the afternoon. The tendency was still easier, 
with not a single transaction done till near the close, when 
one or two lots changed hands at 53s. 104d. to 53s. 9d. 
cash per ton, and about the last business done was 
53s. ola. per ton Thursday fixed. Cleveland hardened a 
little to 41s, 6d., but hematite iron was practically un- 
changed in price. It was reported on ’Change in the 
course of the afternoon that a number of additional fur- 
naces were to be put in blast forthwith with the view of 
producing g.m.b. iron. There was less excitement in the 
market at the opening on Monday morning, and it 
was evident that the amount of sales falling to be 
covered was very light, as on'y two transactions were 
recorded between the 24th and 28th of April—one at 
45s. per ton and the other at 45s. 64d. per ton. Efforts 
to dispose of Scotch warrants brought down the price 
to 53s. Id. sellers, without a single lot changing hands, 
which was the result, in a great measure, of the contraction 
in the bear account, and of a disinclination on the part of 
many of the brokers to do business in the present anoma- 
lous condition of the market. The increased ee 
of iron being sent into the Glasgow and Middlesbrough 
stores, and the likelihood of the increase being continued 
on a heavy scale fur some time to come, seems to have 
created pm ec feeling and a disposition to realise on the 
part of those who are not in the syndicate. In the after- 
noon Scotch warrants were very flat up till near the close 
of the market, when a little more firmness was imparted 
through a prominent “ bull” paying 24d. per ton of a 
backwardation from Wednesday till Friday, an opera- 
tion which took the market by surprise, and led to alittle 
buying for prompt dates. It would almost seem as if the 
**bulls” were not going to buy at these prices, but 
prefer this other mode of supporting the market 
until they get rid of some more iron. Scotch iron fell 
from 52s. 104d. to 52s, 14d. per ton, and rallied to 
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52s. 6d., still leaving a fall of 1s. per ton on the day, and 
1s..3d. for Friday. Cleveland and hematite iron remained 
very steady in price during the whole day. The move- 
ments of the market on Tuesday forenoon were exactly 
the reverse of those of the preceding day. Late on Mon- 
day London operatives bid up the price of Scotch iron, 
which created some excitement amongst the local opera- 
tors. The first business done represented a rise of 1s. 3d. 
per ton over Monday’s closing price. A few lots thereafter 
changed hands up to 54s. 44d. cash, being a rise of 
1s. 104d. from Monday afternoon. An offer of 10,000 
tons cash same day failed to bring out a buyer—in fact, 
the presence of such orders in the market prevents others 
than “shorts” from purchasing at such prices. Hematite 
iron was in demand, and was run up to 53s. 8d. per ton 
cash; but very little business was done in either class 
of iron. The market was very quiet but firm in the 
afternoon, with only a small amount of business 
done between 54s, 44d., 54s. 6d., and 54s. 44d. cash 
again. Cleveland and hematite iron were both steady. 
The settlement prices at the close were: Scotch iron, 
54s. tt per ton; Cleveland, 41s. 74d. ; hematite iron, 
53s. 7d. per ton. There was another quiet forenoon yes- 
terday, which was chiefly devoted to squaring up accounts. 
All the business that was done in Scotch iron was trans- 
acted at 44s. 6d. per ton. Full 8000 tons were sold at 
that price by one operator, and there were appearances of 
several selling orders in the market at that price, but, 
unless actually required for squaring-up purposes the 
offers were not taken. Cleveland iron was sold at 41s. 9d. 
and hematite iron at 53s, 84d. per ton. The tone of the 
market was rather easier in the afternoon in the absence 
of any pressure to buy. It is thought that the “bear” 
account is now reduced to very narrow limits, and that 
the efforts now being made to sustain prices at the high 
levels must ere long prove abortive. Some 10,000 tons 
changed hands at 54s. 14d. to 53s. 9d. cash per ton. Cleve- 
land ag ee a little, but hematite iron was a turn 
easier. Last week’s shipments of pig iron from all Scocth 
ports amounted to 5699 tons, as compared with 10,189 
tons in the corresponding week of last year. They in- 
cluded 350 tons for Canada, 163 tons for India, 175 tons 
for Australia. 290 tons for Germany, 675 tons for Russia, 
843 tons for Holland, 136 tons for Spain and Portugal, 
147 tons for China and Japan, smaller quantities for 
other countries, and 2485 tons coastwise. There are 63 
blast furnaces in actual operation, against 86 at this time 
last year. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
511,246 tons, as compared with 509,197 tons yesterday 
week, thus showing for the week an increase amounting 
to 2049 tons. 


Coal Trade.—The coal trade was somewhat firmer in 
tone to-day for early business. In consequence of the 
increased number of pig-iron furnaces now in blast, and 
also of the extensive inquiries inthe market for gas coal, 
the price of splint was quoted 5d. to 4d. per ton higher 
than this day week. Main coal was likewise a shade 
firmer, and other qualities were unchanged. The supply 
of dross is large, and the prices easy. ‘T'o-day’s prices at 
Glasgow harbour are : 


F.o.b. per Ton. 
s. d. s. d. 


Splint... een ae 4h 8 
Main coal 7 
Steam =A oak aah 

Ell an : sas DD 4, 


Opening of the New Harbour on the Cart.—On Monday 
afternoon the improved and deepened channel of the 
Cart from Paisley to the Clyde was formally inaugurated 
for deep-sea steamers by the arrival of an ovcean-going 
steamer of 1200 tons, drawing 15} ft. of water, and laden 
with timber from Norway. 


Paisley Water Works Ertension.—The Paisley Water 
Commissioners yesterday formally inaugurated the exten- 
sion just made to their reservoir at Camphill, between 
Dalry and Largs, in Ayrshire. The Rye Valley in which 
the reservoir is constructed, has an embankment running 
across it which is 1450 ft. in length, and 70 ft. in height. 
Messrs. Leslie and Reid, Edinburgh, were the engineers ; 
Mr. R. B. Stewart was the contractor; and the cost is 
about 155,000/, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIRLD, Wednesday. 

Tron and Steel Trades.—The Whitsun holidays have 
been the most prolonged in this district for many years 
past, at many establishments extending over the entire 
week. In the iron trade there are increasing inquiries 
for second-class descriptions, principally bars and girder 
work, and only one or two firms are keeping their mills 
going fully on best makes. The heavy steel branches 
continue very busy on railway material of all descrip- 
tions, both for home and export, and further orders are 
steadily coming in. Prices are ruling as follow: Engine 
tyres, 12, to 131. per ton; carriage and wagon tyres and 
axles, 10/, 103. to 11. ; springs, 107. The Siemens and 
Bessemer branches are again extending and a fair trade 
is noted in Siemens billets at 6/. 10s., Bessemer, 
51. 178, 6d. to 6/. Tenders for marine work are coming 
in freely, and the agricultural machine and implement 
— are busy. Prices of both iron and steel are 
rmer. 


Coal.—The output of coal from the local collieries is 
fully maintained and sales are freely made both for home 
use and shipment. House coal runs at the pit banks 
from 9s. 6d. to 11s. per ton, steam coal at 10s. to 103. 6d, 
and slack 5s. The near approach of the making of new 
contracts is being watched with the keenest interest, and 
the miners make no secret of the fact that if any pit 
proprietors secure contracts by lowering prices, they in- 





tend to make the working of their collieries as unpleasant 
and unprofitable as possible. So far colliery agents show 
no disposition to reduce quotations. The effect is that 
some branches of the iron and steel trades are carried on 
with a bare margin of profit and much dissatisfaction re- 
sults. 


Engineering Branches.—Accounts vary from different 
narts of the district as to the condition of these trades. 
n Leeds many firms are complaining of shortness of 
work, whereas in Sheffield all hands appear to be fully 
employed. The heavy Government orders in hand find 
considerable employment for the men, and local require- 
ments are above the average of years past. More season- 
able weather would no doubt help business. 


William Cook and C., Limited.—The annual report of 
William Cook and Co., Limited, Tinsley Steel, Iron, and 
Wire Works, has been issued. The directors report a 
continued and serious fall in prices of all classes of iron 
during the last twelve months, and there having been no 
commensurate reductions in the prices of fuel and labour, 
they consider the year’s working to be favourable. The 
result, after paying interest on preference shares and all 
other interest charges, &c., shows a profit of 4032/. The 
profit last year was 10,138/. In the balance-sheet the 
directors utilise the profit made this year, in reducing the 
debit, 13,4281. to 93951. 


Proposed Subways in Shefield.—The Highway Com- 
mittee of Sheffield has adopted plans for the making of 
subways in the centre of the town. The objects are to 
provide improved sewers, accommodation for gas and 
water mains, electric and telephone wires, pneumatic 
tubes, &c., and to make side chambers to the respective 
properties along the routes for the conveyance of house 
drainage, the private gas and water services, and tele- 
phonic communication. It is also —- to construct 
vaults under the footpaths, these vaults to be let at a 
rental. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the weekly 
market was thinly attended and only a moderate amount 
of business was transacted. Affairs were considerably 
disorganised by rumours of excitement on the Glasgow 
Exchange, and the fact that Messrs. Bolckow, Vaughan, 
and Company, Limited, had given notice to 5000 of their 
employés to terminate their engagements, had a depress- 
ing influence on the market, Messrs. Bolckow’s action 
is considered very alarming. The notices expire a week 
on Saturday, but it is to be hoped that it will not 
be found necessary to close entirely when that time 
arrives. All the men at the huge Eston Steel Works 
and the Middlesbrough Works of the firm, including 
the foremen, draughtsmen, and apprentices are under 
notice, and in fact, everybody, except the men employed 
about the blast furnaces, have received their notices. It 
has been said that the firm have no intention of suspend- 
ing work entirely, but that the notices have been served 
with the object of securing a substantial reduction in 
wages. There may be some truthin the suggestion, but 
we understand that the firm have absolutely next to no 
contracts on hand, and unless new orders are obtained 
very quickly the works will have to be closed. If Messrs. 
Bolckow cease operations altogether other firms will 
undoubtedly be seriously affected. Yesterday nobody on 
*Change appeared to be inclined to do business, and 
few transactions were recorded, buyers being parti- 
cularly shy and not caring to purchase more iron 
than they needed for immediate requirement. As a rule 
buyers would not offer more than 40s. 6d. for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, and 
reported being able to obtain the ruling quality at that 
figure, but sellers held out for 40s. 9d. and 41s. In 
Middlesbrough warrants there was nothing doing. They 
opened at 41s. 6d. and closed 41s. 7d. cash buyers, but 
the figures were quite nominal. Grey forge and No. 4 
foundry were in fairly good demand, the former at 31s. and 
the latter at 38s. 6d. per ton. There was very little doing 
in hematite pig iron, mixed numbers of local brands re- 
maining at about 52s. To-day the market was very quiet. 
The general quotation for prompt No. 3 was 40s. 9d., but 
there was not much doing. At the opening Middles- 
brough warrants were 41s. 7d., but 41s. 10d cash buyeis 
was the nominal close. 


Manufactured Iron and Stecl.—These two important 
industries are in a most unsatisfactory state, and pros- 
pects for the future are as bad as they well can be. Cer- 
tainly one or two plate manufacturers report a rather 
better inquiry, but in all departments quotations are low, 
and new orders most difficult to secure. Common iron 
bars are 5/. 12s. 6d. ; iron ship-plates, 5/. 10s. ; and steel 
ship-plates, 6/., all less the usual 24 per cent. discount 
for cash. Heavy sections of steel rails are still 4/7. 10s. 
net f.o.t. at works. Messrs. Head, Wrightson, and Co., 
of Stockton, have secured an order for six 300 ft. spans 
for a railway bridge for the Indian Government. 


The Fuel Trade.—Best qualities of Northumbrian steam 
coal are in good demand, but second kinds are rather 
weaker. Best steam on Newcastle Exchange command 
12s. 9d. to 13s. Bunker coal varies from 8s. 9d. to 12s., 
according to quality. Manufacturing coal is in fairly 
steady request. Coke is rather quiet, but quotations are 
not much altered. Average qualities are still obtainable 
at about 13s. delivered at blast furnaces here, but some 
firms ask rather more. 


Cieveland Miners’ Wages.—A meeting of the Cleveland 
mineowners was held at their offices at Middlesbrough 
a few days ago, Mr. Hugh Bell, in the chair, when the 
following deputation attended for the men: Messrs, 





Toyn, Hobbs, Batterby, Steel, and Turnbull. The meeting 
was held pursuant to the arrangement come toon April 21, 
when it was understood that prior to the end of May, - 
up to which time the wages question was settled, a further 
meeting between the parties should be held. An under- 
standing was come to at the meeting that wages should 
remain undisturbed until July 6—five weeks longer than 
the period originally fixed. The employers, while admit- 
ting that trade had not got worse during the past month, 
as far as could be gauged by the price of pig iron, 
were nevertheless perplexed as to the probable 
course of the market owing to the operations of specu- 
lators on the London and Glasgow Exchanges. A 
further reduction was what the employers had looked 
forward to, but the men considered that there ought to 
be some advance, and some of the lodges were stated to 
have directed the delegates to seek an advance of 5 per 
cent. By the foregoing arrangement, however, wages 
will remain as at present until July 6 next. 








NOTES FROM THE SOUTH-WEST. 
Cardiff—Steam coal has continued in unabated de- 
mand, and prices have shown an upward tendency ; the 
best qualities have made 15s. 6d. per ton, while secondary 
descriptions have realised 14s. to 14s. 6d. per ton. House- 
hold coal has also been in good demand ; No. 3 Rhondda 
large has made 11s. 6d. per ton. Manufacturers of patent 
fuel are pretty well supplied with orders; the best 
brands have made 13s. td. to 13s. 9d. per ton, free on 
board at Cardiff. No material change for the better has 
taken place in the finished iron and steel trades, but the 
demand for coke has improved ; foundry qualities making 

21s. per ton, and furnace ditto, 19s. to 20s. per ton. 


Cardiff Corporation Water Works.--A meeting of the 
Cardiff Town Council Water Works Committee was held 
on Friday, Mr. 8. Mildon in the chair. No fewer than 
35 applications were received for the position of ‘water 
works manager, and from this number five gentlemen 
were selected, viz., Messrs. J. Keevers (Swansea), R. T. 
Martin (Liverpool), J. E. Hughes (London), J. B. Sandon 
(Stalybridge), and J. G. Jones (Cantreg). After some 
discussion it was unanimously resolved to recommend 
that Mr. J. G. Jones should be appointed. 


Clydach Vale.—Messrs. Thomas, Richie, and Co. have 
completed arrangements for winding from their No. 2 
shaft at Clydach Vale. This will, in the course of the 
next twelve or eighteen months, increase their output of 
large and small coal by from 1500 to 2000 tons per 
day, the bulk of which will probably be shipped at 
Cardiff, Barry, and Penarth. The seam from which 
this coal will be worked has been already exten- 
sively opened out. The winding machinery was built by 
Messrs. Llewellyn and Cubitt, of Pentre, and it is driven 
by a pair of 40-in. horizontal engines. The coal is raised 
by means of a round steel rope in double-decked cages, 
with a balancing rope underneath, the trams averaging 
about 35 cwt. The ventilation is secured by a large 
Schiele fan at the top of the new upcast pit. 


The Severn.—A sum of 50007. which the County Council 
of Cardiff, after considerable negotiation, undertook to 
contribute to the cost of improving the Severn between 
Gloucester and Worcester, has been paid over to the 
Severn Commissioners. Some progress has also been 
made in obtaining from persons connected with Wor- 
cester and the locality further contributions to the 75,C00/. 
required, 


Barry Dock and Railways.—This Bill, which has already 
passed the House of Lords, came on Monday before the 
House of Commons examiners for proof of compliance 
with further standing orders. The Bill proposes to 
give powers to the promoters to construct several short 
railways in connection with the Penarth branch at Car- 
diff, and enables the company for that purpose to raise 
additional capital to the amount of 150,000/., with addi- 
tional borrowing -powers to the amount of 50,000/. The 
standing orders were found to have been complied with. 








Tur Royat Commission on Lasour.—The Labour 
Commission met on Tuesday, Lord Hartington presiding, 
to consider the report of the committee appointed to draw 
up a syllabus. The committee recommended that the 
Commission should be divided into three sections for the 
purpose of taking evidence, the classification being: (a) 
Kaen (including railways and canals) and agricul- 
ture ; (J) the iron and coal and allied trades; and (c) the 
textile industries. At the outset certain of the labour 
representatives objected to any division of the Commis- 
sion, on the ground that with such an arrangement the 
opportunities for the cross-examination of witnesses 
would be unduly restricted. It was pointed out, how- 
ever, that it would be competent for a commissioner to 
attend the meetings of any section and to participate in 
the cross-examination of witnesses on matters in which 
he took a special interest, despite the fact that he was not 
a member of the particular section before which such 
witnesses were called. This explanation removed the 
preliminary objections. Mr. Jesse Collings urged that a 
fourth section should be constituted to deal exclusively 
with the agricultural branch of the subject ; but the pre- 
vailing view appeared to be against pushing the principle 
of devolution too far, and it was decided to adhere to the 
grouping suggested by the committee. Lord Derby has 
been chosen chairman of the transport section, Mr. 
Mundella chairman of the textile section, and Mr. Dale 
chairman of the iron and coal trades section. The first- 
named section will consist of eight members, and the 
other two of nine each. Lord Hartington will be ex-officio 
a member of each of the three bodies. The sections will 
be able to hold inquiries locally if they think fit. 
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QUADRUPLE-EXPANSION LAUNCH ENGINES. 
CONSTRUCTED BY MESSRS. ORLANDO BROTHERS, ENGINEERS, LEGHORN. 





On the present page we illustrate a set of quadruple | price will be established for all articles, in certain| 


expansion engines built by Messrs. Orlando Brothers, classes of garments, in whatever firm manufactured. 
of Leghorn, for a steam launch of about 9 tons dis- | When once this has been done the statement list can | 
placement. The principal peculiarity of the engines | be worked by a Board of Conciliation and Arbitration, | 
consists in the valve gears, which are so arranged | without strikes. The movement in the building trades | 
that the valves for two cylinders are worked by one | affects wages primarily in a number of towns, but the 
set of eccentrics, an arrangement which considerably | underlying principle is the establishment of a uniform 
simplifies the engine and reduces the number of work- | working day of shorter hours, the demand being for 47 
ing parts. The cylinders are 4.91 in., 6.73in., 9.01 in., | hours per week as the recognised standard number of , 
and 11.81 in. in diameter respectively, and all have a/| hours for a week’s work. If the carpenters and joiners 
stroke of 6.45 in. The engines are intended to run at are able to accomplish this, the same hours will apply | 
about 450 revolutions per minute, but so far have only | to masons, bricklayers, plasterers, painters, plumbers, | 
been run at 382 revolutions, when an indicated horse- | and all the labourers employed in building operations. | 
power of 53.54 was maintained over a prolonged trial. | It will be seen that the demand is one hour per week 
Steam at 180 1b. pressure is supplied from a loco-| less than the number formulated in the Universal | 
motive boiler, adapted to work with forced draught | Eight Hours Bill, which fixes the limit at 48 hours per | 
on the closed ashpit system. This boiler has a grate | week for all trades. The aims of the two movements | 
area of 4.52 square feet and a total heating surface of | above indicated extend, therefore, beyond the trades 
118 square feet. Condensation of the exhaust steam | immediately affected. 
is effected by an outboard condenser. So far as the | 
trials of the boat have gone the engines have proved| The Whitsuntide holidays caused a general though a | 
to be easily handled, though from the diagrams sent | temporary suspension of work in the engineering and | 
us it would seem that the distribution of the steam | iron trades throughout the whole of the Lancashire 
might be improved. district. On the resumption of work, however, there 
was again the usual activity in all branches of those | 
ise rhe industries. he leading engineering es- 
| tablishments are still well supplied with work in nearly | 











INDUSTRIAL NOTES. 


| been hardening generally speaking. 
|more frequent than of late in the heavier trades, 


/material are said to be expected. 
| the Great Eastern Railway Company for 10,000 tons 


THE month of May will be long remembered for the 
great number of trade disputes which have arisen in 
many industries, both in the United Kingdom, on the 
Continent of Europe, and in America. The more ex- 
tensive strikes in this country are in connection with 
branches of trade not specifically connected with the 
——s and cognate industries, but principles are | 
involved of a more general interest than usual in both | 
cases. In the tailors’ strike it is not merely a question 
of wages, though this object is involved. The two 
principal objects are firstly the institution of work- 
shops, which will have the effect of converting what has 
hitherto been in the main a domestic industry, into 
an industry under the Factory and Workshops Acts. 
This is also being done in the boot and shoe trades. | 
The second object is to establish a wages statement | 
throughout the trade, by means of which a minimum 


all branches, the orders in hand keeping them well 
employed for the present and for some time to come. 
The machine toolmakers are receiving a very fair 
weight of new work, but it is only in some special 
departments that the new orders coming forward are 
fully sufficient to replace those contracts that are 
running out. The iron trade does not seem greatly to 
improve in Lancashire, the unsettled conditions of the 
warrant market operate adversely upon the whole) 
trade of the district. It is the uncertainty which pre- | 
vails which is operating so adversely as regards the | 
iron trade. There are, however, other causes which | 
are affecting industry in Lancashire at the present | 
time. Questions of hours of labour and of wages are) 
just now disturbing several of the great industrial | 
centres, These are not so acutely operating in the | 
engineering branches of industry as in some others, | 





but they react upon the whole trade of the district. 
The movement in favour of the 53 hours per week 
is spreading to the engineering centres outside the 
Manchester district, and will doubtless become general 
all over the country. But apart from this movement 
the agitations in the cotton industries and in the build- 
ing trades also exert an influence upon the condition of 
the engineering and cognate trades, so that the out- 
look is not quite so encouraging as it has been in Lan- 
cashire for some time past. During the last two or 
three years, when nearly all labour districts have been 
disturbed, the County Palatine has been tolerably free 
from labour disputes, except at certain parts. 





In the Sheffield and Rotherham district matters 
appear to be improving in many respects industrially. 
The iron trade shows an improved tone and more 
confidence is felt in all quarters. Prices also have 
Inquiry is 


and some good orders are stated to have been 
booked. Extensive orders for rails and other 
The order of 


has had the effect of steadying the market. The 
orders for harvesting machinery are coming in freely, 
so that in this direction trade is improving. The 
various local industries in the cutlery and plated 
goods trades have also improved, if only slightly. 
With those signs of improvement the threatened dis- 
turbance in the labour market has quieted down. Less 
is heard of intended reductions in wages, especially 
in view of the determined attitude of the workpeople 
to resist any and every effort to reduce wages, or the 
piece-work prices in the several trades. 





The boilermakers and iron shipbuilders in the Clyde 
district are threatened with a reduction of 74 per cent. 
in wages, and the men are said to be preparing to 
resist the proposed reduction at any cost. It is re- 
ported that the chief officials of the union are 
opposed to a strike, and that they are endeavouring to 
prevent the members from carrying out their threat 
to resort to a strike to resist the proposal of the em- 
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ployers. Serious trouble is anticipated if the dispute 
should end in a strike, as there will be some friction 
between the men in the district and the executive of 
the union, The men on the Clyde declare that the 
reduction is uncalled for, and that they are deter- 
mined not to yield to the reduction without a struggle. 
It is to be hoped that some way will be found out of 
the difficulty, for a great strike just now in the ship- 
building trade would have a disastrous effect upon 
other industries, and hasten on the depression which 
seems to be approaching. 


In the Cleveland district the holidays, as usual, 
interfered with the continuance of work, and possibly 
the rather unsettled condition of trade prolonged the 
operations at all the chief works. The exports kept 
up toa high rate notwithstanding the holidays, the total 
for the month being larger than last year up to date. 
Local purchases have not been heavy, only sufficient 
for present purposes being bought. The steel trade 
is reported to be steady, the demand for rails quiet, 
and in other branches of trade generally steady. The 
disturbing elements in the labour market have been 
less seen during the past week, though it is scarcely 
possible that the threatened crisis a short time since 
has quite passed away. By the operation of the slid- 
ing scale arrangements in force in connection with the 
North of England manufactured iron and steel trade, 
the wages of the nang seed will be reduced by 3d. per 
ton, and on all other forge and mill wages 24 per cent. 
According to the certified report of the accountants, 
made known at Middlesbrough on Saturday last, the 
average net selling price per ton was 5/. 15s. 10d. for 
the two months ending April 30 last, which average 
selling price has resulted in the reduction above named 
to accord with the fall in prices during the two months 
of March and ve og of this year. This reduction in 
wages is not likely to operate for long, as some re- 
covery in prices has been experienced during the pre- 
sent month, but the easy way in which the sliding 
scale operates equalises the advantages, because if the 
men suffer a reduction when the markets are some- 
time rising, they enjoy the advance often when the 
markets are falling, so that in the end the prices 
realised and the wages paid agree over a long period. 
The men see this, and are Ganies. on the whole, 
true to the decisions of the Wages Board. 


In the Forest of Dean district the threatened reduc- 
tion of 74 per cent. has been avoided. A settlement 
has been effected by which the reduction is withdrawn. 
The quarrymen have secured an advance of 24 per 
cent. from the 18th instant, with another 24 per cent. 
from the 18th of next month, June. Some of the 
employers are rather irritated at the two advances so 
quickly following one another, but the decision has 
been given. The coalowners of this district are, it is 
said, not averse to an eight-hours working day at the 
face, and it is probable that some arrangement will be 
effected to secure that object. But some of the local 
agents say that the men like long hours better, or, to 
use the exact words, ‘‘some men like to keep company 
with the coal face more than eight hours.”” The reasons 
are not given, but the miners are blamed for not being 
united in favour of an eight-hours shift,and nomore. 
But when they argue that if some play all should play, 
so that no colliery should be kept partially going, they 
will find a more powerful resistance and revolt, be- 
cause men do not like to be compelled —even to play. 

The difficulties which have so long disturbed the 
mining operations at the Silkstone Colliery, in Dur- 
ham, have broken out afresh, when it was hoped that 
all matters in dispute were ended. The non-union 
deputies have, it is stated, again refused to join the 
Durham Miners’ Association, which has caused a fresh 
outbreak on the part of the men. Extra policemen 
have again been posted in the village in case of any 
disturbance. Some of the men have scarcely been 
liberated from gaol, so that exasperation is felt over the 
prosecutions, the fines, and the imprisonment. More- 
over, Mr. Storey, M.P., is again being prosecuted for 
alleged perjury in connection with the recent evictions, 
so that altogether matters are in a state of feverish 
excitement in the district. 

The conference of the National Miners’ Association, 
held in Durham, was large and important, representin 
all the districts of Durham, Northumberland, an 
Cleveland, and parts of Cumberland. At that confe- 
rence the following important resolution was passed 
unanimously: ‘That in the cpinion of this congress 
it is undesirable to delegate to Parliament the right of 
determining the hours adults should labour in the 
mines, as we believe that our interests can best be 
promoted by reserving to ourselves the greatest pos- 
sible freedom in everything pertaining to our labour.” 
This resolution shows that © sta is perfect accord and 
unanimity on the part of the northern miners on the 
Kight Hours Bill, and as regards the attitude of Mr. 
Thomas Burt and his colleagues in Parliament in regard 
thereto. Mr. Burt will move the rejection of the mea- 
sure on the second reading of the Bill, and he will be 
rly eae by Mr. John Wilson, of Durham, and Mr, 
C. Fenwick, of Northumberland, and by some other 





labour members. Even those who think Mr. Burt 
wrong in his action, must admit his sterling honesty, 
and esteem his manly independence in resisting pres- 
sure from all the other mining districts of the kingdom. 

The Scotch miners have resolved to demand an in- 
crease of 6d. per day in their wages, on the ground 
that the state of trade and the price of coals justify 
such a demand. The proposal is that the demand 
shall be general for all the Scotch mining districts. 
But in the Maryhill district the men have had to 
submit to 6d. per day reduction. They have also 
declared in favour of raising subscriptions for the 
miners on strike on the Continent, as agreed at the 
Paris Congress. But this resolve is a little late, see- 
ing that the men have had to give in almost in all 
instances on the Continent. 

The Belgium strikes have happily terminated. As 
was stated some time ago in Industrial Notes, the 
strikes were as much political as industrial, the 
promise by the Government of a revision of the con- 
stitution Ted at once to a declaration to resume work 
throughout Belgium. The Belgian workmen demanded 
the extension of the franchise; it was the refusal of 
the Government to concede this that led to the de- 
claration in favour of a general strike. The political 
cause being removed, the economic demands will issue 
from the concession, as the Belgian workmen believe 
in legislative enactment for the cure of political and 
social ills, 


The annual report of the Amalgamated Society of 
Railway Servants just issued, shows enormous pro- 
gress during the past year. The branches have in- 
creased from 227 to 313, and the number of members 
from 19,589 to 26,360. The total increase in 1889 was 
18,758/., in 1890 it rose to 37,325/. The total expendi- 
ture for the year was 21,714/., of which nearly 7000I. 
was caused by the strikes in Cardiff and on the Irish 
lines of railway, exclusive of the great Scottish strike. 
The total balance in hand amounts to 98,114/., or 
3l. 14s, 5d. per member. The gain last year in funds 
amounted to about 15,000/. notwithstanding the heavy 
expenditure with all the great strikes. 

he Railway Workers’ General Union claims to 
have 20,000 members, but the funds in hand only 
amount to 2000/. The latter is a militant union, for 
fighting purposes only, but its strength for offensive 
operations in the shape of strikes is practically nil by 
the side of the older union with nearly 100,000/. at 
command. Yet the Amalgamated Society provide 
benefits such as any association might be proud of, 
besides its strike pay. It is this that gives it strength. 
It is powerful by reason of its innate influence, and of 
the advantages it offers, 


The Labour Electoral Congress carried at least one 
sensible resolution, namely, that which relegated the 
choice of a candidate to the electoral division, rather 
than to any outside body. The Congress said in effect 
that the demand for a labour candidate should come 
from within, rather than outside the constituency, as 
the action of any few men in forcing a candidate upon 
a constituency, where the feeling was manifestly 
hostile to such conditions, was an error of judgment, 
calculated to bring the cause into disrepute. The re- 
solution to demand an Act of Parliament to compel 
employers to state in writing the quantity and price 
of work done as piecework is more doubtful, as the 
men, if united, are quite able to secure such provisions, 
just as the shoemakers have done, and the tailors are 
now doing by their statement lists. Politicians will 
not fear the progress of labour representation so long 
as labour candidates are crushed beneath the wide- 
spreading and far-reaching labour programmes by 
which they are handicapped. 


At the large and important Co-operative Congress 
held last week it was deplored that co-operative pro- 
duction had not progressed as its friends and sup- 
porters could have wished. The chairman stated that 
‘*it could not be said that either at home or on the 
Continent, the hopes that a participation in profits, 
arising from co-operative production, would be found 
to afford a solution of the labour problem.” These 
hopes were not realised anywhere, although some im- 
portant progress had been made. He doubted whether 
profit-sharing schemes would succeed if they were in- 
stituted to endanger the trade union. 


The London Trades Council resolved some months 


ago to take action as regards overtime ; but no move- t 


ment in that direction has as yet taken place. It was 
proposed to take a plébiscite of the members of every 
society upon the question whether they were in favour 
of the abolition of overtime, and of the men being 
fined for working it systematically ; but no such vote 
has been taken. The real reason for no action being 
taken is that a large proportion of the men favour 
overtime, though they speak against it in public. Yet 
the success of the eight hours must depend upon the 
question of overtime, else an eight-hour day will be 
but an increase of wages in another form, by adding 
time and a half for the extra hours after eight per day. 





ENGINE-ROOM PRACTICE.* 


By Mr. Wa. W. Witson, Chief Engineer, Peninsular 
and Oriental Steamship Company. 


WHEN we Jook back on the marine engine as it existed 
about twenty years ago (which is as far back as I can goin 
marine engineering) and compare it with that of to-day, we 
cannot but be struck with the enormous advances which 
have been made in design and general development, 
and when we look at the amount of additional machinery 
now placed under the charge of the marine engineer, 
I think it may well cause us to wonder how it comes that 
in the large passenger ships of the present day the small 
complement of crews which are allowed are enabled to 
keep the machinery so well in hand and in good repair. 

About twenty years ago, ships having engines indi- 
cating from 1200 to 1500 horse-power had engine-room 
crews (of course I only mean engineers) numbering at least 
three-fourths of those now allowed for ships whose engines 
indicate three to four times the horse-power. In these 
olden days the whole amount of machinery to be looked 
after comprised the main engines, and, possibly, a couple 
of donkey pumps—one for the engine-room, and one for 
the deck boiler—also with, perhaps, a couple of winches 
or so. Now, in addition to the main engines, we have 
steam steering gear, electric lights, refrigerators, and no 
end of donkeys of all descriptions and for all purposes, 
both below and on deck, thrown into the charge of the 
engineer, and yet with the very small percentage of 
extra assistance, as already indicated. Some may say, 
‘* Well, I expect the engineers of those days must have 
been well off, and had splendid times of it.” I say, ‘‘No,” 
and I think that all our older members will willingly 
acquiesce. The old engineers had, I say, harder work to 
perform to keep everything going right, than those of 
to-day, so far as manual labour is concerned, and the 
cause of this change is nothing more than the many and 
great improvements in the details of construction, arrange- 
ment, and management, which have been made during 
the interval of years, 

I shall now draw your attention to a few of these, and 
will commence with the piston. 

In the discussion on the paper read by Mr. Brett last 
year, on “ Friction,” the subject of the piston was brought 
prominently into notice, and the merits of several of the 
— of packing rings were duly commented upon. At 
that time I spoke particularly on the old D springs which 
were universally in use in theearly days of my experience, 
and which at that time were applied in such a haphazard 
way that really I do believe that but very few indeed ever 
gave a thought as to the amount of popes they were 
putting on the walls of the cylinder, all the aim being to 
make sure that it was perfectly steam-tight. Not only 
was this abnormal pressure the cause of a considerable 
waste of power in friction, but the system caused an 
almost incessant overhauling of pistons to keep them 
working—I was going to say properly, but I am afraid it 
should be improperly—as there was a constant heavy 
wear on the c Ain ers and rings, they getting much cut 
and torn. ‘Then there was also the breaking of the 
springs, which caused an almost deafening rattle at the 
termination of each stroke, and which of course wound 
up with the overhaul of the piston at the very first 
opportunity. It was, therefore, a decided improvement 
in this line when the floating packing ring, in its various 
forms, was introduced. Unfortunately, each of these 
has also had its faults, and I am inclined to think they 
too are gradually losing ground in favour of the old 
Ramsbottom ring, which, although so long known, has 
only within the last few years n utilised for marine 
engines, This is now very successfully applied, and, I 
believe, is the best ring for pistons, at least up to 50 in. 
to 60 in. cylinders, and I do not see why it might not be 
applied to larger diameters by a slight increase in the 
section. In low-pressure pistons these, however, have 
not yet been quite so effective, but I think that a series of 
light spiral springs in the bottoms of the recesses would 
enable them to used there as well. These springs 
would help to keep the ring out to the cylinder walls 
better, and all the tension that would be required on 
them would be what was sufficient to overcome the effect 
of the vacuum on the inside of the ring, which has the 
tendency of drawing it off the cylinder in the same wa 
that steam getting at the back has the tendency to pus 
itout. That these Ramsbottom rings have been a very 
decided improvement is generally admitted in labour, and 
there is but little doubt, in material and stores as well. 
With them there is but very little necessity for the annoy- 
ingoverhaulof pistons that used tobe in intermediate ports, 
or ia the Suez Canal, and it is quite as perfectly acknow- 
ledged that, if need be, pistons so fitted could with safety 
be run without the — necessity for being looked 
at for several voyages. have a recollection of a certain 
vessel, not so far back as twenty years, where it was the 
rule, that upon no account was the Suez Canal passed 
without, while hauled up between night and morning, 
either one or both pistons being examined, even although 
on many occasions the same operation had taken place 
within the previous ten or twelve days, and even after 
hat I have known one to be done again at least once 
before arrival in England. And I am quite aware that 
this was not the only ship in which this was the case. 

With regard to valves, I shall not occupy your atten- 
tion much, merely mentioning the introduction of better 
balanced slide valves, amongst which may be cited Mr. 
Church’s, which was also spoken about in the paper 
already referred to. There is also the piston valve, which 
I believe to be a very t. step in the improvement of 
this portion of the marine engine. I look back on the 
immense amount of labour, &c., which formerly was ex- 


* Read before the Institute of Marine Engineers, 
February 24, 1891. 
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pended on the overhaul of the valves and faces, on the 
amount of scraping and filing which was necessary to 
keep the surfaces in good order and free from that cutting 
and cording which was too often found on them, No 
doubt the better system of lubrication now used has a 
ood deal to do with this improvement in addition to the 
tter designs and better management which now exists. 

This now brings me to mention the introduction of the 
now universally adopted sight feed for internal lubrica- 
tion. To the best of my knowledge (and here I am 
willing to be corrected), the earliest specimen of this in- 
valuable little attachment to the marine engine intro- 
duced into England, was the one which was brought out 
by an American named Phillips, and was, I believe, put 
into the English market by Mr. Oxford, one of our 
members. No sooner, however, had its merits been 
recognised than it was altered and arranged in many 
different ways and into many forms by almost all the 
brass finishers of the country. Its value can only be 
measured by comparison with the older styles of imper- 
meators, which, after having been filled and duly set to 
give a gradual feed as intended, were often found at the 
end of the twelve hours, during which the supply of oil 
was supposed to last, to be still filled with the oil which 
had been originally put in, not a drop having got away, 
or, if gone, the engineer was left in blissful ignorance as 
to whether it had just been finished, or had made its exit 
within the first quarter of an hour after filling, as was 
too often the case. It is very doubtful which of the two 
ways, viz., want of lubrication altogether, or its getting 
it all in large doses at long intervals, was the best * the 
engines. On the whole, however, these old lubricators 
were very unsatisfactory, and the introduction of the sight 
feed was indeed a great improvement. With it the con- 
sumption of oil can be so utifully adjusted that any 
quantity per day can be used and at any moment the 
engineer can satisfy himself that that is being carried on 
with regularity. I may here mention that, in my opinion, 
the arrangement of the force pump lubricator worked by 
a ratchet from some part of the engine, and having the 
sight feed attachment, which I see has been recently 
added to this form, seems to me to be one which ought to 
commend itself, as it only works while the machinery is 
in motion, even although the steam remains open to the 
engines. The displacement system of lubricator continues 
to work, as you are all aware, so long as the valves on it 
are open, consequently, by a slight oversight the whole of 
the oil in the lubricator may be used when the engines are 
at rest and be thus wasted, doing nothing. 

While on lubrication of internal surfaces, I cannot but 
draw your attention to the introduction of mineral oils 
for this purpose. I often look into cylinders now and 
admire the cleanliness which is visible as compared with 
the old state of matters. When I first went to sea I re- 
member the first thing to be done, as a rule, on opening 
up a cylinder for overhaul, was to have a couple of fire- 
men with scrapers, a bucket, and an armful of waste, if 
it could be got, to clear the way for the engineer gettin 
to work, and on many occasions a whole day was was 
making the top of the piston in a fit state for the junk 
ring to be got up, and even when up the interior of the 
piston was often found in the same dirty, filthy condition, 
the springs being literally embedded in grease, especially 
if the piston was not in the very best condition. I have 
seen a week spent in overhauling and thoroughly clean- 
ing two such pistons, whereas, at the present time—when 
no other work interferes—it is quite competent for an 
engineer to do the same work easily in two days, and that 
with considerably more comfort to himse'f. 

What is the cause of all this difference? Why, just 
what I have been trying to explain in the foregoing. 
First there is the better designs oF valves and pistons and 
their better management, less pressure being now put on 
them, consequently causing less friction and cutting and 
tearing of surfaces, then there is the better system of 
lubrication, causing considerably less oil to be used, and, 
lastly, there is the use of mineral oil in the place of the 
old animal or vegetable oils which formerly could not be 
done without. 

We shall now proceed to the — Mr. Manuel in his 
paper on this subject, treated it so fully that really there 
1s but little left for me to say on it, still I feel that I can- 
not pass it without some little notice. In his paper he 
explained the various improvements that had been made 
on shafting and bearings, such as improved design in the 
latter, giving more solidity, also the ieusmaell surface 
now given, and besides the introduction and extended 
use of white metal. The latter, in my opinion, is of itself 
a decided improvement, and, I think, ought to be 
accorded a very great percentage of that success in the 
running of heavy shafts in the present day. The changes 
enumerated have all tended to the abolition of water on 
bearings, which was so prevalent a few years back. 
Water I consider to be the bane of a marine engineer’s 
existence. None can appreciate the comfort of the 
generality of the engine-rooms now-a-days, except those 
who have had to go through the mill—I am afraid it was 
a water-mill—with some of the older jobs, when, to see 
the water hose coiled up snugly in the corner, was the 
exception and not the rule. T lneo some very painful 
recollections of many good drenchings got in this way. 
But, happily, all this is now changed, and thanks to the 
————— named, and others, there is now but very 
a . necessity for carrying a hose in the engine-room 
at all. 

The value of the removal of water from shafting must 
not be measured —_ by the greater comfort of the engi- 
neer on watch or in his ability to keep the engine-room in 
a tidier state. There are other far more important points 
in connection with it. My belief is, that, to a very t 
extent, water on bearings had a great deal to do with the 
broken crankshafts which used to trouble us so much or 
of which we so often heard. Now, in steamers properly 





looked after and cared for, we very seldom hear of a 
broken shaft. A vessel detained in an intermediate port 
for the fitting of a new shaft is now rare, and certainly 
occurs very much less often than formerly. I re- 
member the case of a steamer which was so detained, 
and in speaking to one of the engine-room staff some 
little time after regarding the shortness of the detention, 
I orn agen some surprise that the work had been done so 
quic ly, when he said something like the following: 
“* Well you see,” hesaid, ‘‘ we have done the job so often 
now, that we know every little obstruction that stands in 
the way, even toan inch stud, and we are now so well up 
to doing the job that we found it no trouble to get it done 
in the time.” I may say that he had been in the ship for 
about five years, and in that time had seen no fewer than 
seven crankshafts putin. I do not thick that many ships 
could sur’ that number. 

Not only do these improvements give comfort, but, as 
you will see from the foregoing, the amount of labour 
saved must be considerable, and now with water gone 
and improved lubrication, there is very much less tear and 
wear on bearings, consequently there is a saving of labour. 
There is little need now for one or two bearings to be 
lifted in intermediate ports to make good defects caused 
by overheating. The engineer can now pretty well feel 
satisfied that when he leaves London, here, that he can 
safely go to the other end of the world without further 
troubling himself as to the efficiency of his shaft or bear- 
ings, that is, of course, always provided that due care is 
properly exercised by those on watch below. 

Before ers the crankshaft, I would mention the 
eccentrics, not having any experience with radial valve 
gear, I cannot speak about it. It seems to me that, asa 
general rule, the eccentric has too little surface for the 
work it has to perform, and the consequence is that there 
is a very considerable amount of tear and wear on it, 
and there is i risk of overheating if it is not very 
closely attended to. To keep it running cool and any- 
thing like well I find that it has at almost all times 
to be run with more or less water. In fact, when I 
interrogate any of the engineers with whom I come in 
contact, whether they use water on the shafting at all, 
the usual answer I get is, ‘“‘ Not a drop, except on 
the eccentrics, which will not run without.” Now I 
don’t see why these should not be provided with suffi- 
cient sufaces to allow them to run without water, but 
as this as a rule is not easily accomplished, in the generally 
accepted designs, I would draw your attention to a means 
which has been adopted in a number of ships for re- 
moving the difficulty. . This is the providing of a trough 
below the eccentrics into which they dip every revolution. 
This trough is usually filled with a mixture of fresh 
water and oil, which as a rule is replenished by the water 
which, escaping from the valve spindle glands, rans down 
the rods and so into the trough, whilst the oil which is 
fed from the cups in the usual way with syphons also 
finds its way into the same receptacle. A small tap on 
the side near the bottom can easily be fitted which will 
let ‘off any surplus water that may accumulate, or when 
the trough gets to» full that it splashes out on the foot- 
plates. An arrangement of this kind has been found a 
certain cure for many bad running eccentrics that I 
know, and the little fresh water which is used does no 
harm to the bearings, 

Turning now to the thrust shaft and bearing, we find 
that here also a considerable improvement has been 
effected in the same lines as on the other portions of the 
shafting, viz., by the provision of increased bearing sur- 
faces, as well as in better material. Great improvement 
was certainly effected when some years ago there was 
introduced that form of thrust which is generally known 
as the “‘ horseshoe” style. There is little doubt but that 
it has a good many advantages, notably that of the engi- 
neer being able, at any time, to so adjust each ring that 
it takes its full share of the pressure, and also the fact 
that in the event of anything going wrong with any one 
ring it can be removed and refitted with metal or 
otherwise renewed just as may be required without the 
necessity for taking the shaft away to get at the delin- 
quent collar. It appears tome, however, that this system 
is not quite what 1s wanted, for in it the whole of the 
thrust comes on the nuts of the adjusting screws at the 
sides on the centre horizontal line of shafting, which, in 
my opinion, is not so _— as the old system of complete 
rings, as in a good solid bearing. The thrust which is now 
most in use in the ships which come under my notice is 
one of the latter type, but instead of having removable 
brass rings, these are solid cast iron, but lined on both 
sides as well as on top and bottoms of collars with white 
metal in recesses. A gutter way is formed along the bottom 
of the bottom half of block, not extending, however, 
right through from end to end. This gutter generally 
lies full of oil, and any sediment or foreign substance 
which happens to get in on the bearing, as a rule also, 
lodges here, but by unscrewing a plug at either end of 
the block below the shaft all this can be drawn off at any 
time, and the inside of the bearing thoroughly cleared out. 
The top half of the bearing is to a great extent open, so 
that the hand can be put in and any single ring felt all 
over, which gives the same advantage as in the horse 
shoe system, in that the engineer can pick out any single 
collar which may be inclined to give trouble and direct 
his whole attention to it if necessary. The block is, 
moreover, fitted with lubrication boxes as usual, besides 
being provided with water service circulating through it, 
it being cast hollow for the purpose, in the usual way. 

Since the introduction of the improved block just 
described (and which I consider far superior to the horse- 
shoe, as the pressure is very much better on the rings, 
and on the Sensinak I tind that there have not been 
lacking some improvements thereon, introduced by 
various engineers on board, which tend to a considerable 
amount of saving in cost of lubrication, not to mention 





the removal of a great amount of anxiety and trouble to 
the engineer on watch. 

One of these improvements is the fitting of a shallow 
packing gland on each end of the block. The top half of 
the block is jointed with a lamp wick or other joint to its 
lower portion, and this gland, also in halves, but having a 
turn or two of packing inserted, makes the interior of the 
block an oil-tight box, thus causing the shaft to run in an 
oil bath, and so long as this oil is kept in a fluid state, 
there is but little fear of much going wrong with the 
thrust. The earliest specimen of this style that has come 
to my notice was fixed by a member of this Institute to 
the block in the ship in which he was then serving, and 
consisted of a light angle iron ring bent to suit, with lugs 
on it to take the studs, and which inclosed the necessary 
packing. This is running very successfully now. Re- 
cently constructed thrusts, however, have had a properly 
fitted gland fixed, which is perhaps more satisfactory. 

Another system which often comes under my notice 
now, having similar aims to the one just mentioned, is 
the fixing at each end of the block of a trough on the 
bottom half, and reaching up to the centre of the shaft. 
On the outside edge of this a light brass strip is fixed 
bearing light!y on the shaft, but forming a joint half way 
round and so preventing the oil from escaping. From 
the side of the forward trough, about 2 in. from the top, 
a pipe is carried round the front of the block into the 
after trough as near the bottom as possible, so as to give 
as great a droop in the pipe as can be obtained. 

By this means the interior of the block is in the same 
state as in the former, viz., an oil bath, but in this case 
the oil, after working through the block and reaching the 
forward trough, is sent back through the pipe by gravi- 
tation to the after one, and entering there finds its way 
back into the interior. And so the cycle of operations 
goes on so long as the shaft keeps revolving. To those 
who may not have observed it I may say that in a thrust 
bearing the oil always keeps travelling to the forward end. 
The system of lubrication just described is I think the 
one to be preferred, as it seems to me the one which gives 
the better circulation. 

One other little device I would mention before leaving 
the thrust, which, I think, was also introduced by another 
of our members, This isa very simple thing, and con- 
sists of a slight brass feather fitted to the top half of 
block over the two outside rings and just bearing on 
the top of the collar when the top half is screwed down in 


place. 

The feather is placed at an angle to the line of shafting 
running from the outside to the inside in the direction 
of its revolution when going ahead. The action of this 
simple attachment will * easily understood. When the 
after trough has oil enough inside, the after collar takes 
up a little on its outer surface, and carries it round with 
it till it meets the obstructing feather. This being at an 
angle in the direction of the revolution, as stated, the oil 
is scraped off the surface of collar and fo into the 
interior of the block, and so travels gradually forward 
till reaching the surface of the forward collar, it again 
encounters the other feather. This one, being placed at 
the same angle as the other, the tendency is to throw the 
oil back into the inside. Of course a certain amount 
always escapes into the troughs, but they being fitted 
with a connecting pipe as before, it flows back again to 
the after end and repeats the operation. In connection 
with them, there are a variety of ideas for fixing small 
pieces of brass, so as to form scrapers for sending the 
oil back into the troughs so that as little oil as possible 
is allowed to escape. 

But why is all this trouble taken? you may ask; well, 
when I tell you that Iam assured by nearly all who use 
these systems that a pair of engines indicating - 3000 
to 4000 pagel wig will require only about five gallons of 
oil, costing about 10s., on a thrust bearing on a round 
voyage from London to Australia and back, you will easily 
understand the benefit, and, besides, there 1s the comfort 
and assurance felt that there is so much less danger of 
os going wrong when the bearings are properly 
attended to in this manner. I may say that the usual oil 
boxes with syphon feeds are, as a rule, never used at all 
in the ships fitted as described, although they are always 
retained in place. 

One great disadvantage about the style of thrust I now 
advocate is, that to get at the bottom half of the bearing 
it is necessary to lift the shaft which, to say the least of 
it, is too often far from a desirable job. We all know that 
it is a good—I might almost say necessary—thing to be 
able toscrape up the rings a little so that the bearing ma: 
be better distributed over all the collars, and althou 
this is easily and often doneon the top half, still,as a sale, 
it is impossible to get at the bottom. With this object in 
view, a suggestion was made to me by yet another of our 
members, which I think a very good one, and, to my 
idea, a very practical one. This was the construction of 
the bottom half of the block in two pieces, they being 
bolted together longitudinally below the shaft. For 
myself, Ido not see why it should not be dose, but I 
would like to hear the opinions of others on the subject. 

Whilst speaking about the tunnels, or, as often called, 
the screw alley, a thought strikes me that this is one of 
the parts of a ship which is, I am afraid, too often ina 
sad plight for want of proper ventilation, and for some 
time I have had an idea that it should not be so, as there 
are surely better means of effecting this than are now 
usually employed. I sometimes enter tunnels which it 
certainly is a great pity to see in the state they are, the 
plates pouring with water and, in fact, rendering the 
place simply impossible to be kept anything like as neat 
and tidy as it ought to be, and all for the want of good 
ventilation. It strikes me that a small water-tight grating 
door, opening from the hold into the tunnel at the after 
end, or as near there as possible and close to the floor, 
would be the cure. This door need not be direct into the 
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hold, but into the space occupied by the ship’s fresh 
water tanks which are generally placed aft at that place. 

I have found when a manhole door was removed from 
a tunnel floor for the purpose of getting at the ae 
down bolts of the after bearings, even although the hol 
were full of cargo, but with the hatches off, that a con- 
siderable current of cold air rushed in through the open- 
ing and thence out at the door. 

Yow Ido not see why a pro 
could not be provided, and with good results. This I 
should also like to hear discussed. I have seen in a 
number of vessels a small fan fitted for the purpose, with 
varied results, although generally it has done fairly 
well, 

When I commenced this paper I intended to have 
drawn your attention to a few more items connected with 
various portions of the engines not yet touched upon, but 
lam afraid that by doing so I shall take up too much 
time. I cannot, however, conclude without taking you 
into the stokehole just for a little to bring to your notice 
the very great improvements which have been made in 
boiler mountings within the last few years. When first 
I went to sea the overhaul of these fittings was a con- 
tinual job for at least one of the engineers in every 
terminal port ; every cock and valve had to be gone over as 
regularly as the voyage was completed, and yet it seemed 
as if they always leaked as badly as ever. The old dead 
weight safety valve, with its too often unnecessarily 
broad mitre seating, was constantly under examination, 
and the gauge glass cocks and connections were a con- 
tinual source of trouble and annoyance. When we think 
of it now it seems a wonder that so few accidents 
occurred in view of the unsatisfactory state of the con- 
nections as they then existed. Thanks to Messrs. Adams, 
Cockburn, and others, with their spring loaded safety 
valves, and to Messrs. Dewrance and Co. with their 
fabestos packed cocks, there is now very little necessity 
osr sonah bale? being expended on these portions of the 
mountings, and, in fact, I consider that the introduction 
into the stokehole of these two articles alone, is equal to 
an engineer at any time. 

I do not know that I need mention the introduction of 
the evaporators, feed heaters, and feed pumps, of Messrs. 
Weir and others, as they are somewhat out of the scope of 
my intentions in this paper, nor is there use of mention- 
ing forced draught; but I might suggest that I consider 
it would be advisable in our large passenger steam vessels 
that an independent condenser, having auxiliary air circu- 
lating and feed pumps attached, should be fitted in the 
engine-room, and that all steam used by winches and 
other auxiliary engines should be there condensed and 
returned to the boiler. That the latter would be very 
much benefitted I am sure there can be no doubt. 

Might I also further suggest that the time is fast 
approaching when the stoking on board a ship will be 
accomplished by mechanical means, 

Before concluding I should like to say, that for some 
considerable time now, it has been my belief that it 
would be greatly to the advantage of large steamship com- 
panies were they to encourage and recognise in a more 
tangible form, any little efforts the engineers in their 
employ make to increase the economy or efficiency of the 
machinery = in their charge. In March last, when 
Mr. Manuel was elected President of the Institute, he 
truly remarked that although by the introduction of the 
surface condenser, then the compound engine, and now 
the triple and quadruple-expansion, we had, in the past, 
been able to make very decided advances in the reduction 
of the cost of running our ships, still, it was patent to all 
that this could not be continued in the future, and the 
engineer of that time must look to be contented with very 
small increments of gain, and only by careful attention to 
minor details, and taking advantage of every little 
improvement, would he hope to be able to effect further 
economy. It is, therefore, for that reason I say that were 
a system of awards instituted by large companies, similar 
to that now in vogue in the establishment of Messrs. 
Denny and Co., in Dumbarton, I think it would be of 
a decided advantage to the shipowner, and there is 
no doubt that it would be appreciated by the marine 
engineer. 


r door for the purpose 





THE VISP-ZERMATT ADHESION AND 
RACK RAILWAY. 

Tue valley of Zermatt, Canton of Valais, Switzerland, 
is more and more frequented by tourists, but the ascent 
of the valley has, until the present, been ious and 
difficult, the distance between Visp and Zermatt being 
about 26 miles and the roads bad and rough. The fran- 
chise for this railroad was granted to Messrs. Masson, 
Chavannes, and Co., bankers at Lausanne, and the Com- 
mercial Bank at Bale in 1886. A company was organised 
with a capital of 500,000 dols., the balance of the funds 
necessary for the construction of the road to be raised b 
the issue of bonds. Several routes were examined wit: 
and without the use of a rack. The estimated cost was 
1,170,000 dols., or about 46,800 dels. per mile. 

In 1888 propositions were mace by Messrs. Chappuis 
and Stockalper for the construction of the road, which 
propositions contained a modification of the plans, making 
a more extended use of the rack system. This, at the 
same time, offered a saving in cost of construction of 
about 90,000 dols., and a contract was signed with 
them. 

The line, one metre gauge, starts from Visp, a station 
on the Jura-Simplon Railroad, at an altitude of 653.55 
metres. A curve of 196.8 ft. radius brings the line to the 
right bank of the Visp River, which it skirts till it reaches 
6.2 kilometres, the grades being relatively slight, never 
exceeding 90 ft. to the mile. Thus far the presents 
no difficulties, At 6.25 kilometres the Visp is crossed on 
a metallic skew bridge, 35 metres span, The first rack 





section, 964.71 metres long, with a grade of 633 ft. to 
660 ft. to the mile, begins at 6.358 kilometres, and extends 
to the station of Stalden—altitude, 802.68 metres. Just 
beyond is another rack section—grade 660 ft. and 633 ft. 
to the mile—954 metres long. At 8.312 kilometres, at an 
altitude of 900 metres, a level 3356 metres long is reached. 
On this section are several deep cuts and many tunnels. 
At 8.98 kilometres the Muhlbach ravine is crossed by a 
viaduct, a metallic arch, 54 metres span and 50 metres 
~~. The level terminates at 11.633 kilometres, and is 
followed by grades of 78 ft. to 130ft. to the mile. At 
12.150 kilometres the Visp is again crossed by a metallic 
bridge, 27.5 metres span, and at 12.349 kilometres a rack 
section, 2327 metres long, begins, with a maximum 
rise of 633 ft. tothe mile. Between this point and Zer- 
matt the road presents few difficulties. ereare several 
rack sections and a number of viaducts, the grade never 
exceeding 528 ft. to the mile. 

In the construction of the road most of the retaining 
walls were laid up dry. When, however, their height 
exceeded 16 ft., or if their bases were exposed to water, 
they were laid in mortar. A steel Vignole rail, weighing 
48lb. per yard, is used. Each rail rests on thirteen 
metallic ties; the joints are suspended. The ties are of 
soft steel and weigh about 83 lb. each. : 

The rack used is the Abt system. The construction and 
arrangement are similar to that adopted for the Harz 
Railroad. 

The company has four locomotives of the Abt system, 
which can also be used on the adhesion sections, The 
mechanism for each system is entirely independent of the 
other. Working by adhesion, the locomotives can haul a 
train of 75 tons, on a grade of 156 ft. to the mile, at a 
speed of 18 to 20 miles an hour. The rack mechanism is 
arranged between the driving axles, and is driven by a 
pate pair of cylinders. Each rack axle carries two 
pinions, which are not keyed solidly to the axles, but are 
secured by springs, so as to allow for any inequalities in 
the rack. ‘The teeth of the pinions are stepped, the 
tooth of one pinion coming exactly opposite the openin 
of the other. The pinions of the two axles are so secur 
that four teeth are engaged and working simultaneously, 
so that the movement is smooth and the security great. 

The locomotives are worked continuously by adhesion 
over the whole length of the road, and the rack mecha- 
nism is used for climbing the grades when the adhesion 
would not be sufficient. 

Each locomotive, for security, is provided with four 
separate brakes ; first, the ordinary hand brake ; second, 
the steam cylinders are utilised during a descent by shut- 
ting the throttle, reversing the link motion, and pump- 
ing in air, when the pressure and consequently the speed 
is regulated by means of acock regulated by the engineer. 
The cylinders driving the rack mechanism are for a 
similar purpose, and lastly a powerful strap brake acting 
onthe four discs placed at the side of the rack pinions, 
More than this, the locomotives are provided with the 
necessary apparatus for operating a vacuum brake, Hardy- 
Smith system, with which all the passenger and freight 
cars are fitted. 

The passenger and freight cars are of the American 
type, with central aisles, and rest on four-wheel bogie 
trucks. Theroad is in use from June 1 to September 30. 
The fare for the whole trip is 3.20 dols. second class and 
2 dols. third class. No first class.—Railroad Gazette. 








ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held on 
Wednesday evening, the 20th inst., at the Institution of 
Civil Engineers, 25, Great George Street, Westminster ; 
Mr. Baldwin Latham, M.I.C.E., F.G.S., President, in 
the chair. 

Dr. M. G. Foster, M.A., and Mr. J. Robinson, J.P., 
were elected Fellows of the Society. 

The following papers were read : 

1. ‘‘On the Vertical Circulation of the Atmosphere in 
Relation to the Formation of Storms,” by Mr. W. H. Dines, 
B.A., F.R. Met. Soc. After giving an outline of the cir- 
culation of the atmosphere, the author refers to the two 
theories which have been suggested to account for the 
formation of storms, viz., (1) the convection theory, 
which is that the central air rises in consequence of its 
greater relative warmth, this warmth being produced by 
the latent heat set free by condensation; and (2) the 
theory that the storms are circular eddies produced by 
the general motion of the atmosphere as a whole, just as 
small water eddies are formed in a flowing stream of 
water. The author is of opinion that the convection 
theory is the more probable of the two, but more infor- 
mation about the temperature of the upper air is greatly 


needed. 

2. ‘© On Brocken Spectres in a London Fog,” by Mr. 
A. W. Clayden, M.A., F.R. Met. Soc., F.GS. During 
the dense fogs in February last the author made a number 
of experiments with the view of raising his own ‘‘spectre.” 
This he ultimately su ed in aE apo | by placing 
a steady limelight a few feet behind his head, when his 
shadow was projected on the fog. He then made some 
careful measurements of the size and distance of the 
spectre, and also succeeded in taking some photographs 
of the phenomenon. 

3. ‘* An Account of the ‘ Leste,’or Hot Wind of Madeira,” 
by Dr. H. Coupland Taylor, F.R. Met. Soc. The 
“leste” is a very dry and parching wind, sometimes 
ay f hot, blowing over the island from the E.N.E. or 
E.S.E., and corresponds to the sirocco of Algeria, or the 
hot north winds from the deserts of the interior expe- 
rienced in Southern Australia. During its prevalence a 
thin haze extends over the land, and gradually thickens 
out at sea until the horizon is completely hidden. It is 
most frequent during the months of July, August, and 
September, and usually lasts for about three days, 





Mr. Shelford Bidwell, M.A., F.R.S., exhibited an 
experiment showing the effect of an electrical discharge 
upon the condensation of steam. 

The shadow of a small jet of steam cast upon a white 
wall is, under ordinary conditions, of feeble intensity 
and of a neutral tint. But if the steam is electrified, the 
density of the shadow is at once greatly increased, and it 
assumes a peculiar orange brown hue. The electrical 
discharge appears to promote coalescence of the exceed- 
ingly minute particles of water contained in the jet, thus 
forming drops large enough to obstruct the more refran- 
gible rays of light. It is suggested that this experiment 
may help to explain the intense darkness, often tempered 
by a lurid yellow glow, which is characteristic of thunder- 
clouds. 





LAUNCHES AND TRIAL TRIPS. 

THE Duke and Duchess of Connaught, with whom was 
the Duke of Edinburgh, launched Rene the Pembroke 
Yard on the 7th inst. the first-class battle-ship Empress 
of India. This ship is similar to the Royal Sovereign 
recently launched and described by us on that occasion. 
She is 380 ft. long, and 75 ft. iene Her total weight is 
14,150 tons. She has a great number of very effective 
guns, amongst them being several 67-ton guns in bar- 
bettes. She is also supplied with seven Whitehead tor- 
pedoes. Her indicated horse-power is 13,000, and her 
speed is 174 knots. Her total complement will be 650 
men. 


On Thursday, May 14th, the new steel_paddle steamer 
Duchess of Devonshire, recently built by Messrs. Richard 
and Henry Green, of Blackwall, London, had a suc- 
cessful trial trip. The principal dimensions of the vessel 
are: Length over all, 178 ft. 6 in. ; breadth moulded, 
20 ft.; depth moulded, 8 ft.3in. The engines, of the 
compound diagonal type, have been constructed by 
Messrs. John Penn and Sons, of Greenwich, and gave 
satisfactory results. The cylinders are 45 in. and 223 in., 
with a stroke of 3 ft., indicating 400 horse-power, with a 
— of 124 knots. The vessel was built to the order of the 

von Steamship Company, of Exmouth, under the super- 
intendence of Mr. S. J. Fowler, manager to Messrs. Cosens 
and Co., Limited, excursion steamboat owners and engi- 
neers, Weymouth, and is intended to run in their excur- 
sion trade on the south coast. She is handsomely fitted 
up for this purpose, having large main and forward 
saloons, with refreshment bars, ladies’ saloons, and large 
promenade deck. 


On Monday, the 18th inst., the steel screw steamer 
ae which has been built for Messrs. Bellamy and 
Co., of Plymouth, by Messrs. Sir Raylton Dixon and Co., 
took her trial trip from the Tees. This vessel is of the 
following dimensions: Length over all, 290 ft. 3in. ; 
breadth, 39 ft. ; depth moulded, 21 ft. 11 in. ; with a dead- 
weight a of about 3500 tons. Her engines have 
been fitted by Messrs. Blair and Co,, Limited, Stockton, 
with cylinders 21 in., 35 in,, and 57 in. by 39in. stroke, 





GeRMAN Rart Exports.—The exports of rails from 
Germany in March amounted to 21,960 tons. The ex- 
ports for the first quarter of this year were 45,714 tons. 


Water IN SoutH AusTRALIA.—The head works of the 
Beetaloo water scheme have been completed. The survey 
was begun in May, 1885, and during the same year an 
Act was passed authorising the construction of the weir. 
In the vr ign | December the first of the temporary 
head works and pipe laying began. The temporary 
reservoir was used to supply places within a reasonable 
distance of Beetaloo, but the completed scheme will serve 
an area covering 1715 square miles. The importance of 
the reticulation will be understood when it is observed 
that not only are the interests of the pastoralists 
and the farmers to be served, but that the townships of 
Moorta, Kadina, Wallaroo, Tickera, Alford, Port 
Broughton, Gladstone, Port Pirie, and other places, will 

supplied from Beetaloo. Up to the present time 255 
miles of main pipes have been laid, the sizes varying from 
18 in. to2 in. in diameter. The main interest centres in 
the concrete dam, which is the largest in the southern 
hemisphere. This work was star by Mr. Mestazer, 
the latehydraulicengineer, in 1888, and Mr. Jobson has been 
the resident engineer. In May of the same year the pre- 
sent engineer-in-chief (Mr. A. B. Moncrieff) took the work 
in hand, and as soon as the diagrams and strains were 
checked by him the placing of the concrete was proceeded 
with. This continued with few intermissions until last 


October, so that the laying of the concrete occupied two 


years and six months. About 60,000 cubic yards of 
cement were required. The height of the weir is 110 ft., 
and the width on the top is 14 ft. The length is 
580 ft., and the cross-section is chosen in accordance 
with Professor JRankine’s formula, the horizontal 
curvature having a radius of 1414ft. The stone and 
sand required were obtained in the neighbourhcod, but the 
cement had to be imported from Europe. To the western 
side of the dam there is a byewash, with massive training 
walls, which are partly excavated in the rock on the hill- 
side. At present the reservoir is only half full, but the 
supply is constantly being augmented by the springs 
which are running strongly. hen full the lake will be 
105 ft. deep at the weir, about a mile and a quarter long, 
and on the average eight chains wide. In places the 
width is much greater, as there are several long reaches, 
but the average width is only eight chains. The capacity 
of the reservoir is 800,000,000 gallons. The expenditure 
on the works has been about 496,000/., of which 117,000/, 
was devoted to the construction of the weir, 
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ComPILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the a Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER Lack, Esq. 

The date of the advertisement of the t of a plet 
—— is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

——_ may at any time within two months from the date of 
the advertisement of the pt a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


6044. W. T. Lord, London. High-Speed Steam 
Engines. [6d. 8 Figs.) April 22, 1890.—A trunk piston CC 
with a tube or slide D attached, has openings E for the admission 
of steam from the steam chest F. In the piston C is an oscillating 
valve G, working in connection with the inlet ports H, H and ex- 
haust ports J, J. Inthe casting K K isachamber L, having a slide 
M connected to a rod passing to a handle or governor. In this 
chamber are several separate tiers of ports 0 and passages, com- 











municating with corresponding sets in the central opening N. 
According to the height to which M is raised the eof steam 
through the ports in L and in N and through the openings E in D, 
will be permitted, through a proportionate portion of the stroke, 
the steam meanwhile proceeding through the es H, H and 
port S into the cylinder P, and later, when the valve is oscillated 
at the end of the stroke, through the passages J, J to exhaust or 
for further expansion in compound or other engines. (Accepted 
April 22, 1891). 


6285. H. Turner, Hoylake, Cheshire, and W. and 
T. D. Bayliff, Birkenhead. Distribution Valves of 
Steam es. (8d. 4 Figs.] April 25, 1890.—The steam 
distribution valves are constructed of four distinct parts a1, a2, 
a3, a4, having a plurality of faces, whilst the cylinder port face b 
is constructed tocorrespond with those of the valves. Between 
these parts at their backs are provided wedges d. The wedges 
are arranged in duplicate with their bases back to back, steam 











being admitted to a space e between such bases, and the pairs of 
wedges are arranged radially, eo that one pair acts on two half- 
backs of two portions of the valve. The ports b!, b2 communi- 
cating with the cylinders are provided in each face alike, and a 
belt or chamber runs round the whole face to convey the steam to 
and from the cylinder, in the same manner as in the case of 
— having piston distribution valves. (Accepted April 22, 
). 


2569. J. E. Griffiths, E. C. James, and J. Hunt, 
Cardiff. Rota Engines. [6d. 22 Figs.] February 12, 
1891.—I is the working cylinder, J the drum, and K the engine 
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shaft, which latter rotates about a permanent axis eccentric to 
that of the cylinder. The periphery of the drum is always in con- 
tact with the cylinder line at the end of the shortest diameter of 
the cylinder. L is an inverted saddle packing piece which changes 
the cross-section of the cylinder from circular to elliptical. M, M 
are the pistons, which, as wellas the packing-piece L, are pro- 





vided with packing strips. N is the steam supply to cylinder, 
and N! the exhaust. Steam enters through ports in one of the 
cylinder covers n and flows into the respective ports »! in the 
drum. ois an annulus lying in an annular groove in the face of 
the drum, and provided with springs o! which press the ring steam 
tight up against the adjacent cylinder cover. Tongue pieces 
are fitted in a corresponding recess which prevent the annulus 0 
revolving in its recess, and prevent steam passing. The engine is 
reversed by the reversing valve q and the pipes N, N. (Accepted 
April 22, 1891). 


3288. E. S. Titus and F. W. Werner, New York, 
U.S.A. Feed-Water Heaters and Purifiers. [8d. 3 
Figs.) February 24, 1891.—According to this invention there is 
combined with a steam boiler, a chamber B placed below it, and 
communicating with it by a passage b, a chamber C placed above 
the boiler, a pipe D extending from the bottom of the chamber C, 
and communicating with a tank B, a pipe d extending downward 








from the top of the tank into the interior thereof, a pipe E ex- 
tending from the interior of the hoiler through the chamber C, 
and thence to the tank B, and a tube which provides a pas- 
sage e, from the boiler to the chamber C, concentric with 
the inner portion of the pipe E. A pocket Vis provided in the 
bottom of the tank B to receive the material separated from the 
1901, which is removed through the outlet v. (Accepted April 22, 


4165. O. Lindemann, London. Ejector Condenser. 
(6d. 2 Figs.) March 9, 1891.—In a water jet condenser there is 
provided a receiving nozzle b, movable from the outside, which 
fits into the cylindrical condensing tube c, upon the surface of 
which the steam apertures d, d are distributed in such a manner 
that in accordance with the distance which the receiving nozzle 
is pushed in or drawn out, a less or greater number of such aper- 








tures are shut off. The arrangement for moving the adjustable 
receiving nozzle is connected with the valve for shutting off the 
pressure liquid or fluid which may be requisite for the starting of 
the condenser in such a way that the opening of the shut-off valve 
corresponds to the pushing in of the receiving nozzle and the 
closing of this valve to the drawing out of the nozzle. (Accepted 
April 22, 1891). 


ELECTRICAL APPARATUS. 


3589. H. H. Lake, London. (W. B. H. Dowse, Boston, 
Mass., U.S.A.) Electric Batteries. [6d. 2 Figs.) February 
27, 1891.—Four porous cups B containing separate positive or zinc 
elements F are imme ina single outer vessel A containing 
one continuous negative element. The el ts F are cc t 
together by means of a ring L secured to the tops thereof by 
screws f passing through the ring and held by nuts. The nega- 








tive element (preferably copper) is bent around the porous cups, 
the ends not meeting but leaving an —s e between them. 
The ring L is provided with the screw K forming the electrode 
for the zinc elements, while the screw G forms the electrode for 
the copper plate E. The bath for one element contains a chromate, 
bichromate, or chromic acid, and the bath for the opposite 
element consists of sulphate of copper. (Accepted April 15, 1891). 


7981. E. Sechehaye, London. Dynamos and Electro- 
motors, [lld. 3 Fi7s.) May 22,189v.—The field-magnet cores 





A are constructed of a series of plates bent successively over 
each other in horseshoe form, the ends of two such horseshoe 
cores being made to butt against each other and being secured 
in position by screws C, so as to form a closed loop, the inner 
part of which is cut so as to form circular hollows for receiving 
the armature D. The armature core is formed of a tubular cen- 
tral piece J, fixed on the spindle H, on which tubular piece are 
threaded circular discs K having central holes. These discs are 
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confined between end flanges J1, J2 on the tube which screw on 
to the threaded ends of the tube so as to clamp the discs between 
them. The brush gear comprises a carrier N rotatably mounted 
on the bearing of the commutator spindle, and having split 
clasps N1 holding spindles O, on which slide loose brush-holders 
P carrying brushes M, and which are pressed upon the commu- 
tator by springs regulated by nuts screwed on the threaded 
ends of the spindles 0. The brush-holders are held in correct 
position on the spindles by pins o on the latter entering holes in 
the brush-holders. (Accepted April 22, 1891). 


3740. M. Koechlin, Vevey, Switzerland. Electric 
Meters. (8d. 8 Figs.) March 2, 1891.—An electric meter, 
according to this invention, comprises a fixed rheostat R, a vari- 
able rheostat r, two fixed solenoids 8, 8, and two movable sole- 
noids G, G, situated in the field of a soft iron core N excited by 
the fixed solenoids. e fixed and movable solenoids and the 
rheostats are combined with each other, and with a distributing 
circuit and a source of electrical energy in such manner as to form 
an automatic Wheatstone’s bridge, such that when the equilibrium 
of the bridge is broken, in conseq of the i or decrease 
in the consumption of electrical energy, the fixed solenoids 8 will 
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exert upon the movable solenoids G attractive or repulsive forces 
which effect the simultaneous displacement of the variable rheostat 
r, until the equilibrium is again established. A revolving roller g 
sliding on an arbor a,connected to a registering mechanism, is made 
to bear upon and be rotated by a table P rotated by clockwork, 
over which the arbor is radially placed, the sliding movement of 
the roller g during the di t of the solenoids G being im- 
parted by the travel of endless cords 2\, zl, so that the number of 
revolutions of the roller and its arbor and consequently of the 
counter, in agiven time will be proportional to the quantity of 
electrical energy consumed. (Accepted April 15, 1891). 


MACHINE TOOLS, SHAFTING, &c. 
D. Abercrombie, eRe: Automati- 





8887. 

A 8d. 6 Figs.) June 9, 1890.—The 
loose cap cis secured to the connecting-rod b by bolts d, upon which 
are nuts ¢, which have spur teeth ¢! on theircircumference gearing 
into a hollow spur pinion f fitted loosely upon a stud g secured to 
the cap c. Mounted upon the boss of the pinion f is a hexagon 


Fig.l. Fig. 2. 








collar h provided with ratchet teeth /'. A spiral spring 7 is 
secured at one end to the pinion f, and at the other end to the 
collar h, which is provided with ratchet teeth /' gearing with 
similar teeth on a collar j pinned faston the study. The two por- 
tions of the bearings are fitted so as to allow a little space for 
taking up wear after the bearings have been adjusted and are 
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drawn together by turning the nutse. The hexagon collar h is 
turned by a screw key so as to put tension into the spring 7, the 
tension being retained by the ratchet teeth h' gearing with the 
collar je. As the bases become worn the compressed spring ¢ 
turns the gears f, ¢c!, el, and so tightens up the nuts e. This in- 
vention can be applied to a strap end bearing as shown. (Ac- 
cepted April 15, 1891). 


MISCELLANEOUS. 


5787. A. Dunbar, Liverpool. Manufacture of 
Casks. (8d. 7 Figs.) April 16, 1890.—This invention relates to 
machinery of the kind described in Patent No. 117] of 1888. An 
adjustable levelling ring C is secured to the trusshead fixing D by 
four screws C!, C! taking into nuts C2? and adapted to level one end 
of the staves whilst they are being trussed and to prevent them 
from passing too far through the liner D'. Levers F, F! carry 
cutting tools H adapted to simultaneously dress the end of the 
staves E', With the cutter levers F, F!, there is combined mecha- 


Fig.1. 
































nism for automatically actuating the levers, comprising a shaft 
provided with crank-pins J, J' connected to the cutter levers, 
and driven by a train of tooth wheels M, M through a clutch P 
and releasing mechanism, for throwing the clutch out of gear 
when the crankshaft has made one revolution, comprising a bolt, 
a fixed shoulder for holding it in a position in which it maintains 
the two parts of the clutch in gear, a rotary cam for disengaging 
the bolt from the part by which it is held, and a spring for mov- 
ing the bolt and disengaging the clutch. (Accepted April 15, 
1891). 

6307. W. Armstrong, Hartlepool. Ships’ Davits 
and Boat Detaching r. (8d. 8 Figs.) April 25, 1890,— 
The davits @ are supported on pins e between sockets ¢! provided 
at the bridge deck to enable the davits to swing over the ship's 
side to an angle at which the boat to be lowered is suspended 
above the open water. The proper working of the davits is pro- 
vided for and sideward motion prevented by slots formed in 
beams /, which are erected on the ship's upper deck to pass close 
under the boat's keel to take its weight when housed. Spindles 





i 


extend between the davits and are furnished with rollers c, 
from which the lowering tackle d unwinds as the boat descends, 
and with regulating tackle which is simultaneously brought 
into operation and controlled from within the boat. Slip hooks, 
which engage with the links of the ship's tackle above, swing 
upon their fulcrums between forked standards and receive the 
links through slots in the thwarts. The slip hooks are simul- 
taneously disengaged when no weight is upon them by a coupling 
chain and return to their original positions when free to do so. 
Accepted April 15, 1891). 


8322. V. Popp, Paris. Heating Stoves for Com- 
pressed Air Motors, [&d. 4 Figs.) May 29, 1890.—C is the 


high-pressure cylinder, D the low-pressure cylinder, and E the 
exhaust pot of the motor. The stove consists of a vertical stove F 





having an outer casing f that incloses sets of tubes H, H! which 
are traversed by the compressed air. The heating gases, after 
escaping from the shaft of the stove, are caused by a partition g 
to pass downwards, flowing around the inner set of tubes H and 
then to pass upwards, flowing around the outer set of tubes H!, 
escaping finally through the outlet pipe f1. The charging opening 
in the cover P is closed by means ofa lid 7. The compressed air 
passes through the two concentric sets of tubes in a zigzag 
manner; entering through the opening K1, it passes first up 
through the tube Al of the cuter set of tubes H1, through a cap 
M' into the tube 22, and then down through the latter into the 
annular lower chest N, which by cast partitions is divided so that 
each row of tubes (inner and outer) will comprise a number of sets 
of two tubes that communicate with each other by means of the 
chest N. The air circulates in the same manner through the 
inner set of tubes H. Both sets of tubes can be brought into com- 
munication with one another by shifting one of the caps, by 
means of which the heating of the air can be regulated. Each cap 
covers two tubes of the outer set of tubes and two of the inner set. 
(Accepted April 15, 2891). 

8345. J. H. Ross and E. E. Atkins, Birmingham. 
OilLamps. (8d. 3 Figs.j May 29, 1890.—A pull P is attached 
to the side of the bezil carrying the glass bowl B opposite the 
hinge H, and a cord from this pull ig extended up to a wheel W, 
having on its axis a smaller wheel w, from which a cord is con- 
nected to a bracket projecting down from the chimney C. When 
it is desired to get access to the wicks the pull P is drawn down, 
thus lowering the bezil and bowl B and raising the chimney C. 
On slackening the pullon P the weight of the chimney C causes it 
to descend, raising the bezil and bowl B. The air deflecting cone 














D which surrounds the wicks, being carried on the bezil, is lowered 
along with the bezil and bowl, giving free access to the wicks. G 
is a vertically slotted grating surrounding the lower part of the 
chimney C, so that air entering at the top of this grating, between 
it and the chimney, is split up into a number of streams directed 
against the interior of the flame. From the inner periphery of 
the cone D light grating bars K extend across to the outer peri- 
hery of the grating G, these bars preventing the wicks from pro- 
ecting too far down without interrupting the flow of oil vapour 
which forms the root of the flame. (Accepted April 8, 1891). 


4403. A. J. Boult, London. (4. L. Reinmann, A. A. 
Dittmar, and H, Falkenhausen, New York,U.S. 4.) Air Pumps. 
(8d. 1 Fig.) March 11, 1891.—In an air pump according to this 
invention the suction and discharge valves are worked by electri- 
city. When the pump is in motion the brush O presses against 
the ring section ¢ and transfers the positive current from the 
electric generator N to the ring sections, and from there by means 
of the conducting brushes m, m! to the electro-magnets K, K?; 
the current. is closed by the wires leading from these electro- 
magnets to the negative pole of the electric generator N. The 
cores k, k? of the electro-magnets are thus magnetised and auto- 


matically drawn up, whereby the valve g is closed and the valve 
gy? opened by the valve pistons of the cores. When a further 
motion is made by the crankshaft the —— brush nl will 
come in contact with the ring section ! and the brush » in con- 
tact with the ring section J, and the current will be conducted 
through the brushes 7», m1 and the respective wires to the electro- 
magnets K1, K3. The cores k!, k8 will then be magnetised and 
drawn up whereby the valve g! is opened and the valve g3 closed, 
while the valve g will be opened and the valve fs closed, as, by the 
broken current in the electro-magnets K, K2, the cores k, k? 
become unmagnetised and drop. (Accepted April 15, 1891). 


8636. D. Rylands and C. Emmet, Barnsley. Ope- 
rating Pistons and Rams by Air Pressure. (6d. 
2 Fiys.) June 4, 1890.—a is a reservoir containing water, b a slide 
valve actuated by lever c,d the inlet port from valve box e to 
the reservoir controlled by slide valve b, f the air inlet port to 
valve box e,g aram working in a cylinder h, and 7 a pipe con- 
necting the lower portions of ram cyl nder and fluid reservoir ; 


) is a piston working in the cylinder k having pipe connection at 


¢ with fluid reservoir, m the piston-rod, n an inlet re communi- 
cating between the upper portion of cylinder k, and the air pres- 
sure supply pire o. If it be desired that a portion of the stroke only 





should be made, the slide valve is moved so that the bridge is 
brought over the inlet port d leading to the reservoir a, when the 
comp’ air contained therein will become imprisoned, further 
movement of the ram will cease, and the ram with its load held in 
the desired position. The slide valve being now put in the posi- 





tion shown by Fig. 1, will result in the ram by gravity displacing 
the fluid in the ram cylinder and returning it to the fluid reser- 
voir. If it be desired to make portion only of the indoor stroke, 
the valve b being placed in the position Ly mage described will 
prevent the escape of compressed air, and the ram will be brought 
to rest. (Accepted April 15, 1891). 
4393. H. C. F. Otte, Altona, Germany. Meat Cut- 
and Filling Machine. (6d. 3 Figs.) March 11, 1891.— 
The machine comprises a cylinder a containing a piston b for 
forcing forward the meat, a cover ¢ having a tubular part wu, and 
— to be fitted to the upper part of the cylinder when the 
machine is tobe used as a filling machine, anda cutting appliance 
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the latter operated by a shaft that is either rotated directly and 
serves through gearing to move the piston b, or is rotated indi- 
rectly through the gearing when the piston b is directly moved. 
The knife k on the shaft 7 is operated by an eccentric whereby a 
ie) movement is imparted to the knife. (Accepted April 
15, 1891. 


. W. Tattersall, Accrington. Air Compressor 
or Blower. (6d. 4 Figs.) April 10, 1890.—A vibrating blade 
A is pivotted in an inner case B by journals mounted in bear- 
ings. The journals project through each side of the case, 
and are fitted with arms C and C' connected by means of the 
connecting-rods d and d! to the pins i and i! of the crank 
discs D and D! mounted upon the driving shaft E. The shaft 
E revolves in the bearings m and ml, and is provided with a 
driving pulley F, A receiver H isformed over the case B having 











a discharge passage G. India-rubber flap valves J and J! are fitted 
over the emission passages K connecting the inner case with the 
receiver. Admission valves O and O! opening inwards cover the 
admission passages communicating with the atmosphere. The 
blade A is vibrated by the arms C and Cl. During each stroke the 
air on one side of the blade is forced through the emission passage 
on that side into the receiver, the admission valve being closed. 
At the same time the other admission valve admits air on the other 
side of the blade. (Accepted April 15, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Victor1aAn Rattways.—About 1650 persons have been 
discharged by the railway department of the Victorian 
Government. Under the Vieustin Railway Act of 1884, 
some 1200 miles of new line were authorised. These lines 
are now nearly all completed, and the staff which had to be 
maintained for laying them out, preparing plans, &c., is 
no longer required. For instance, fewer surveyors are 
needed, and there is less for draughtsmen and _Jitho- 

raphers todo. There is also less work for mechanics. 
Father reductions are stated to be in contemplation, 
and perhaps by the early part of next year another 150 
employés will have been paid off. Whether the dis 
charged members of the staff will be taken on again a 
a later date will, of course, depend wholly upon th 
future railway policy of the Victorian Parliament 
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LONDON SOCIETIES. —No. III. 
THE Roya Society—continued. 

Ar the commencement of the eighteenth cen- 
tury, we find the Royal Society firmly established, 
and settled down to its proper work. It had by 
this time outlived most of the many trivialities 
associated with its earlier days, and there were at 
this time not many of the objects of its pursuit to 
which much objection can be taken. It was less 
fashionable and more serious than of old, but if it 
lost the support of many of the dilettante class, it 
had succeeded in filling up their places, for the 
number of members showed a considerable increase, 
while the financial affairs of the institution were 
flourishing, for not only were their receipts from 
annual payments apparently growing, but they re- 
ceived about this time a number of gifts and 
legacies, so that a little later on, in 1724, they 
obtained from the King, George I., a license to 
purchase and hold lands in mortmain. 

Perhaps no better proof could be found of the 
wholesome state of the Society than the fact that 
in 1703 Sir Isaac Newton was elected to the oftice 
of President, an office which he held for the long 
space of twenty-four years. His predecessors, ex- 
cept the first President, Lord Brouncker, had all 
of them held but short tenures, and had mostly 
been patrons of, rather than workers at, science. 
Sir Christopher Wren, indeed, had full claims to 
the honour, but before Newton he was the only 
scientific man who held the post. Pepys was 
hardly even an amateur in science, and the others 
were merely distinguished noblemen. Prominent 
among these last was Newton’s patron, the Earl of 
Halifax, whose attachment to the philosopher was 
attributed—not unreasonably—by Voltaire, rather 
to the charms of his niece, the beautiful Mrs. 
Burton, than to his own intellectual merits. ‘‘ Le 
calcul infinitesimal et la gravitation ne lui auraient 
servi de rien sans une jolie niéce.” 

The election of Newton as President at once did 
honour to the Society and to the philosopher, and 
it probably did not a little to strengthen the 
Society in its position as now thoroughly represen- 
tative of all branches of science in England. The 
papers which Newton contributed to the ‘‘ Philo- 
sophical Transactions” were really among the first 
of any genuine scientific value. They doubtless 
raised the level of the Society’s work, and it is not 
too much to say that the high level to which he 
raised it, has ever since beenvery fairly maintained. 
Fortunately also Newton was by far from being an 
idle President. He was a constant attendant and 
took a warm interest in the management of the 
Society’s concerns. Weld mentions that when he 
found his duties at the Mint interfered with his 
attendance at the Society’s meetings, he arranged 
to have the day of meeting changed from Wed- 
nesday to Thursday, a day on which he could be 
present. 

Any reference to Newton’s life and labours 
beyond those which had an actual bearing on the 
Society would be out of place in this article. It is 
evident that the Society prospered exceedingly 
under his rule, and that on his death he left it in 
a far stronger position than when he first took his 
seat in the presidential chair. His tenure of office 
was disfigured by some disputes. That he should 
have quarelled with Hooke cannot be thought sur- 
prising. That he and Flamsteed should have 
borne each other ill-will is more to be regretted ; 
nor do the accounts of the quarrel which we 
possess reflect credit on either of these great men. 
One does not like to think of Flamsteed keeping 
back the publication of his observations in order 
that Newton should not make use of them; or of 
Newton preventing the printing of Flamsteed’s 
‘* Historia Cvelestis,’”’ and using his influence to 
insure its eventual issue in an incomplete condition. 
Yet since these men were human, they also had 
their faults. At least we need not dwell on them, 
since in the case of the greater man they are hardly 
visible in the splendour of his intellectual brilliance, 
and in Flamsteed’s case the sterling value of his 
work may well make us ready to forget that he was 
not free from jealousy of one far greater than 
himself. 

But the greatest and the most bitter of the dis- 
putes with which Newton’s name has been con- 
nected was not of his own seeking, nor did 
he personally take an active part in it. It 
was before Newton’s clection to the presidency 
that the great controversy began between him and 
Leibnitz, or rather between their respective par- 


tisans—the controversy as to the share each of 
these two great men had in the invention of the 
methods of fluxions, or the differential calculus. 
The method appears to have been used by Newton 
as far back as 1673, certainly before it was published 
by Leibnitz, who for some time enjoyed on the 
Continent the reputation of being its inventor, but 
it was not until about 1695 or 1696 that the dispute 
really began. In 1708 it was brought to a head by 
the publication in the ‘‘ Philosophical Transac- 
tions”’ of an article by Keill, an astronomer, in 
which not only was the claim of prior discovery 
made on behalf of Newton, but an accusation of 
plagiarism was brought against Leibnitz. Leibnitz, 
naturally incensed at this, complained formally to 
the Society, and a committee was appointed to 
consider the grounds of the two claims. It would 
be too much to expect from a committee thus con- 
stituted absolute impartiality, and the committee 
in question was very far from impartial. They 
appear to have done their best to justify the charge 
of plagiarism, or, at all events, to give colour to it, 
and perhaps the best that can be said for them is 
that they probably looked upon themselves as 
counsel for the plaintiff, whereas the results of their 
inquiry has been accepted as a judicial decision. 
The whole question was carefully worked out by 
Professor De Morgan, in a memoir which appeared 
in the ‘‘ Philosophical Transactions’ in 1846, and 
there appears to be no doubt that while both these 
great philosophers made the discovery indepen- 
dently, Newton, who was the first to use and to pub- 
lish the method, was by no means unwilling that his 
great rival should lie under the stigma of having 
stolen and put forward as his own the work of 
another. Those who care for further information 
on these ancient quarrels will find a very clear 
account of it in Knight’s ‘“‘ English Cyclopzedia,” 
under the head ‘‘Commercium Epistolicum,” the 
name by which the collection of letters forming 
the report of the committee was known. 

It was during the presidency of Sir Isaac Newton 
that the Society left the rooms in Gresham College 
where it had for so long found a home. In 1705 
the Mercers’ Company, who with the Corporation 
were the owners of the college, gave notice to the 
Society that they could no longer be permitted to 
occupy rooms there, a'.d it was for long a matter 
of difficulty to find suitable accommodation. At 
last, somewhat it would appear against the wishes 
of a large number of the Fellows, a house in Crane- 
court, Fleet-street, was taken, and thither the Society 
moved in 1710. The house in question had been 
the residence of Dr. Browne, the President of the 
College of Physicians, and the son of Sir Thomas 
Browne, the author of ‘‘ Religio Medici” and of 
‘* Vulgar Errors.” Here the Society remained for 
a period of seventy years, till its removal to Somer- 
set House. After the Society gave up the house it 
was rented by the Philosophical Society, as Mr. 
Wheatley tells us in his ‘‘ London Past and Pre- 
sent,” and later still it became the offices of the 
Scottish Corporation. The great room where 
Newton presided was always reverently preserved 
through all alterations till the house was destroyed 
by fire in 1877. 

Gresham College, so long and so honourably 
associated with the Royal Society, was not where 
the present building known by that name stands. 
It was in Bishopsgate-street, and was originally 
the house of Sir Thomas Gresham, who gave the 
Royal Exchange to the Corporation of London and 
the Mercers’ Company, on their undertaking to 
institute a series of lectures on seven different 
subjects, to be delivered in the dwelling house of 
the founder, which was bequeathed by him for the 
purposes of the college. The college was founded 
in 1596, on the death of Lady Gresham, the widow 
of Sir Thomas, and in the following year, 1597, 
the lectures commenced. The professors had 
rooms in the college, and the co-operation of the 
Royal Society seems to have worked extremely 
well for both parties. After the Society had been 
turned out, the building was pulled down in 1768 
and the site sold to the Crown for a perpetual rent 
of 5001. a year, the reading of the lectures being 
removed to a room over the Royal Exchange. In 
1843 the present building was erected, and here 
the lectures were carried on in a perfunctory 
fashion till the recent movement in favour of tech- 
nical education arose in the City. Attention was 
then drawn to the institution, and some reforms 
were introduced. The college now serves as the 
offices of the City Institute for Promoting Technical 





Education. It must ever be a source of regret to 


all friends of education and of true learning, that 
this magnificent foundation should thus have been 
wasted. Probably the Royal Society did not suffer. 
but the college certainly did, and the objects which 
its munificent founder hoped to promote. 

Had Sir Thomas Gresham, as was at one time 
his intention, founded a college at his own Univer- 
sity of Cambridge, no doubt that college would 
now be flourishing. Unfortunately he had what 
must have seemed the far better idea, of establish- 
ing one in London. Unfortunately, too, those with 
whom it lay to carry his wise intentions into effect, 
ignored their responsibilities, and showed them- 
selves unsuitable recipients of the trust. Other- 
wise we should not now be seeking the means of 
establishing in London a university worthy of the 
name. 

When Sir Godfrey Copley died in 1709, he left 
to the Royal Society a sum of 100/. ‘‘ to be laid out 
in experiments or otherwise.” At first the interest 
produced was paid for producing experiments before 
the Society. In 1731 and 1732 it was given to 
Stephen Gray, the ingenious electrician who con- 
trived a method of sending signals by means of 
frictional electricity, and who made therefore the 
first electric telegraph ; in 1734 and 1736 it was 
paid to Desaguliers, then curator of the Society, for 
‘* experiments in mechanical philosophy.” In 1736 
it was determined to devote the money to the pro- 
vision of a medal to be awarded ‘*for the best ex- 
periment produced within the year.” Soon after- 
wards this was amended, and it was resolved to award 
the medal ‘‘to the author of the most important 
scientific discovery or contribution to science.” 
Thus was established ‘‘ the ancient olive crown of 
the Royal Society,” as Sir Humphry Davy 
termed it. 

Though the original 100). was increased by 
accumulations, the amount produced was always 
small, only enough to defray the cost of a small gold 
medal. In 1881, Sir Joseph Copley, the present 
representative of the founder, presented to the 
Society a sum sufficient to produce 50/. per aunum, 
which sum he desired should be presented with the 
medal. 

The awards for the first ten years seem to have 
been made in the nature of acknowledgments for 
ingenious experiments, but in 1748 Bradley re- 
ceived it forthe discovery of the aberration of 
light, and in the following year it was given to 
Harrison for his chronometer. Four years later, 
in 1753, Franklin had it, and from that time to 
this the list of the recipients is made up of the 
names of the most illustrious contributors toscientific 
knowledge, mixed, it is true, especially in the 
earlier years, with many who are now forgotten, or 
whose labeyrs have proved less valuable in their 


results. Dollond, Smeaton, Cavendish, Priestley 
Rumford, Volta, Wollaston, Davy, Brewster, 
Oersted, Herschel, Arago, Faraday, Berzelius, 


Gauss, Liebig, Ohm, Humboldt, Lyell, Bunsen, 
Darwin, Joule, Helmholtz, Pasteur, Thomson, 
Hooker, Huxley. These and many other like 
names form a list in which it is possible to trace 
the progress of scientific knowledge from the early 
part of the eighteenth century to our own days. 

For long the Copley Medal remained the only 
distinction which the Society had it in its power 
to bestow. In 1796 Count Rumford presented the 
Society with 10001. to establish a medal which 
should be given every second year for discoveries 
connected with heat and light. The first award was 
made to Rumford himself in 1800. As on many 
occasions in the earlier years of the century, the 
medal was not awarded, the fund has more than 
doubled itself by accumulations, so that the recipient, 
besides the gold medal and a duplicate in silver, takes 
also a considerable balance in money. In 1846 it was 
awarded to Faraday, and since it has been given 
regularly on every alternate year. 

The Society also awards two Royal medals annu- 
ally. These (of the value of fifty guineas each) were 
founded by George IV. in 1825, and have been con- 
tinued by William IV. and Queen Victoria. They are 
awarded in rotation in different branches of science 
for the most important paper in the ‘‘ Philosophical 
Transactions” during the year preceding the award. 

Like the Rumford Medal, the Royal medals have 
silver duplicates, so that the recipient may, if he 
think fit, dispose of the gold medal, retaining the 
silver one. 

In addition to the above medals the Society has 
also the Davy Medal, the first award of which was 





made to Bunsen in 1877. Sir Humph:y Davy was 
presented by the coalowners of the country with a 
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service of plate for which they had subscribed tator, to providing an annual medal. In reporting! to have found favour with those now in authority, 
2500/. in recognition of his merits as the inventor the matter to the Society at the annual meeting | forin his last president’s address (1890) Sir Gabriel 
of the safety lamp. This plate was left by Davy to in 1874, Dr. Hooker, the then President, made| Stokes announced the probable addition of two 
his widow for her life, and afterwards under cer- some remarks about the practice of awarding more prizes, in commemoration respectively of Dar- 
tain conditions to the Royal Society, that it might medals, and expressed his own preference for win and of Joule. 

be melted down and the proceeds employed to other ways of recognising distinguished genius. | The Darwin memorial, the funds for which, 
found a medal to be wet S annuallyfor the most As applied to the multiplication of such awards, | amounting to 2000/., were subscribed among the 
important discovery in chemistiy. The plate came prebably most people will agree with him, but/ Fellows, is to consist of a medal in silver or bronze 
into the possession of the Socicty after the death probably few would care to see any alteration|to be given with a grant of 100. biennially for 
of the widow of Dr. Davy, the brother of Sir made as regards the time-honoured institution of | work of acknowledged distinction, especially in 
Humphry, about 1874. When sold as silver it the Copley Medal, which has now been invested | biology. It may be taken as a sign of the times 
realised only 736/., a much smaller sum than with so much lustre by the long list of glorious! that the award is to be made ‘‘ without distinction 
had been expected. This was duly invested, and names with which it is associated. of sex.’ 

the proceeds are applied as directed by the tes- The views of Sir Joseph Hooker do not appear} The precise nature of the Joule memorial was 
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under consideration in November last and has not 
yet been announced. 14001. have been subscribed 
for it (in addition to the cost of a medallion) in 
this country and abroad, and this is to be applied 
for the encouragement of physical research. 

Besides its medals, the Society disposes of two 
other trusts, which are practically of a honorific 
nature, since it has long been the practice to regard 
an invitation to deliver either the Croonian or the 
Bakerian lecture as a high compliment. 

Dr. Croone,* an original member of the Society, 
expressed his intention of endowing a lectureship 
in connection with the Society, but died without 
fulfilling that intention. His relict, however, left 
the Society in 1706 a property producing a small 
annual revenue in order that a lecture should be 
delivered annually before the Society. The first 
lecture was delivered in 1738. Till 1885 the rents 
only produced 2/. 18s. 9d. to the Royal Society, but 
at that time, by the falling in of certain leases, it 
became more valuable, and the amount now obtained 
is about 501. a year. 





HYDRAULIC AND ELECTRIO 
TRANSMISSION OF POWER. 


By Rosert Gorpon Brarne, Finsbury Technical 
College, London. 
(Concluded from page 613.) 

THE electric transmission of power presents many 
striking analogies to hydraulic transmission, though 
there are also differences mainly in favour of the 
former in regard to the greater facility with which 
high pressures may be adopted, and the com- 
parative ease of fixing, except in large towns. 
For instance, the machines usually worked by 
pressure water are not designed to work above a 
certain pressure, and also the pipes could not be 


"_* His name is spelt in every possible way. ~ Croone and 
Croune seem equally likely to be correct, 
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made to stand more than a certain amount, for 
when the pressure of the fluid inside per square 
inch becomes equal to the stress the material will 
stand, no addition to the thickness will add to the 
strength of the pipes or make them safe with a higher 
pressure. High pressures in reciprocating ma- 
chines would also lead to great shocks if the flow of 
water were suddenly stopped. It seems, therefore, 
that the direction in which to look for economy in 
hydraulic transmission isin properly proportioning 
the size of the pipe. But this is not usually done ; 
in fact, so far as the writer is aware, nobody has 
even investigated the question of what is the most 
economical diameter of pipe by which to transmit 
a given horse-power at a given pressure. 


by some of the ablest engineers of the day. Sir 
W. Thomson’s rule that the area should be that 
for which the ‘‘ annual interest on capital outlay is 
equal to the annual cost of energy wasted” and 
its practical outcome that the area of the copper 
conductor should be such that its resistance per 


mile = 4 (C being the current in ampéres) are 


well known. Tables have been compiled by Pro- 
fessor Forbes and others in accordance with modi- 
fications of Sir W. Thomson’s rule. For a given 


| entering horse-power the question is merely one as 


to what current density, or how many ampéres per 
square inch of conductor, should be employed. 


In electric work the most economical cross- | Sir William Thomson’s rule gives about 393 ampéres 


sectional area of conductor has been investigated | 


per square inch, and Professor Forbes’ tables—for 
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a medium cost of one electrical horse-power per 
hour—give a current density of about 380 amperes 
per square inch as most economical. 
When a given horse-power is to be delivered at a 
given distance, the case is somewhat different, and 
Professors Ayrton and Perry have, in the Electrician 
of March, 1886, shown that in that case both the 
current and resistance are variables, and that their 
most economical values may be found from the 
following rules : 
w . 
C=; (1+sin ¢), 


and 


>2 


ide I sin | 
nw (1+sin ¢)” 


where C is the proper current in ampéres, 7 the 
resistance in ohms per mile which should be given 
to the conductor, P the pressure at entrance in 
volts, 2 the number of miles of conductor, w the 
power delivered in watts, and ¢ such an angle that 
nt 

t being a constant depending on the price of copper, 
the cost of one electrical horse-power, interest, &c., 
it may be taken as about 17. 

The professors also showed that in this case the 
current density should not remain constant, but 
should diminish as the length increases, being in all 
— less than that calculated by Sir W. Thomson's 
rule. 

An example will best illustrate the use of these 
two sets of rules. The resistance of one mile of 
copper wire one square inch in cross-section at the 
ordinary temperature may be taken as .04378 ohm. 

Kxrample.—If the current for an electric tramway 
is sent in at a pressure of 200 volts, 100 horse- 
power being put in, find the waste of power in heat- 
ing the conductor, the distance being 5 miles, and 
there being a return conductor. 

Here the entering current is found from 


200 x © 100 .*. C=373 ampires, 


tan ¢= 


746 
hence the area of the conductor should be (accord- 
ing to Professor Forbes’ rules), 

373 
380 
and its resistance per mile 


square inch, 


04378 x 389 ohms. 
373 


Hence the horse-power wasted in heat 
w= 973° x 4467 _ 99 15, 
746 

If it were necessary to deliver 100 horse-power at 
this distance, what would be the power wasted, and 
hence what power must be sent in ? 

Here 
170_ 


tang? = 
. 200 


85 0. P=40° 29", 
also 
sin ¢=.6477. 
Hence the most economical resistance 
— 2002 -6477 
a ces BC ee 
10 x 74,600 * (1.6477) 
or .1279 ohms in its total length. 
nomical current, 


=.01279 ohms per mile, 


The most eco- 


C= _— x 1.6477 =614.58 amptres, 
therefore 
bea mene 
W= — 1279 _ 64 75 horse-power.* 
4 ) 


We have therefore this very curious result that 
when 100 horse-power are sent in, the sectional area 
of the conductor being calculated by the ordinary 
rules, the waste in heating is greater than when 164 
horse-power are sent in, the area being calculated 
by Ayrton and Perry’s rules. It is true that the 
waste in heating the conductor is only one item in 
the total loss, the interest, &., on the cost of the 
conductor having to be taken into account in the 
question of economy. This, however, the pro- 
fessors have done, and the result is as given above. 
The question arises whether the ordinary rules do 
not give too much resistance. The writer is of 
opinion that the sectional area of a conductor of 
any considerable length should always be calculated 
as in the latter example. 

The following Tables show the power wasted as 


* An extreme case has here been purposely taken, soas 


heat in the conductor, and may afford a basis of 
comparison with the case of hydraulic transmission: 


Horse-Power Wasted in Transmitting Power Electrically 
toa given Distance, the Entering Power being Fixed. 
Pressure at Entrance, 200 Volts. Current Density, 380 
Ampéres per Square Inch. 
































| 
| presente 3 oshen, the Dis- “ " 
e | tance to which the Power is orse-Power 
a om. | Transmitted being One Mile | Wasted. Dis- 
wai } (there being a Return tance Five Miles. 
| Conductor). 
10 1.663 8.318 
20 3.327 16.686 
40 6.654 33.27 
50 8.318 41.59 
80 13.308 66.54 
100 16.636 83.18 
200 | 33.272 166.36 
Pressure at Entrance, 2000 Volts. 
Horse-Power Horse- oreo. Horse- 
Horse- Wasted. Power Power Power 
4 Distance One , , Wasted. 
Power . - | Wasted. Wasted. . 
anak Mile (there being, ); . a Distance 
ent in. | Distance Distance < 
a Return Five Miles. Ten Miles. | Twenty 
Conductor). | “ zf Miles. 
100 1.663 i 8.318 16.636 33.27 
200 3.327 16.636 33.272 | 66.54 
400 6.654 33.272 66.54 | 133.08 
500 8.318 41.59 83.18 | 166.36 
800 13.308 66.54 133.08 | 266.17 
1000 16.636 | 83.18 166.36 332.72 
2000 33.272 166.36 332.72 | 665.44 








It will be seen from these numbers that when the 
current density is fixed the power wasted is pro- 
portional to the entering horse-power and the 
length of the conductor, and is inversely propor- 
tional to the potential. For a copper conductor 
the rule may be simply stated as 


W=16.0358 © xl, 


where 1 is the length of the conductor in miles. 


Horse-Power Wasted in Electric Transmission to a given 
Distance, the Power to be Delivered at the Distant End 
being Fixed. Pressure at Entrance, 200 Volts. Current 
and Resistance calculated by Ayrton and Perry’s Rules. 


Horse-Power | 
Wasted, the Dis- | 








Horse- tance to which the | Horse-Power Horse-Power 
Power De- Power is Trans- | Wasted. Dis- Wasted. Dis- 
livered, mitted being One tance Five Miles. tance Ten Miles. 
Mile (there being a | H 
Return Conductor). | 
wr ie ate : Beit Ee 
10 1.676 6.476 8.620 
20 3.352 12.952 17.24 
40 6.704 | 25.904 34.48 
50 8.38 | 32.38 43.10 
80 13.408 | 51.808 68.96 
100 16.76 64.86 86.20 
200 33.52 129.52 172.4 
Pressure at Entrance, 2000 Volts. 
| 
Horse- = ' Horse-Power Horse-Power- 
Power Horse-Power Wasted, Wasted. Dis- Wasted. Dis- 
Delivered. ’ * tance Five Miles, tance Ten Miles. 
100 1.716 8.484 16.763 
200 | 3.432 | 16.968 33.526 
400 6.864 | 33.938 67.052 
500 8.58 42.42 83.815 
800 13.728 | 67.87 134.104 
1000 17.16 84.84 167.63 
2000 34.32 | 169.68 335.26 





Before any real comparison can be made between 
the amounts of energy wasted in the conductor in 
the two cases of hydraulic and electric transmission, 
it would be necessary to have the area of the con- 
ductor in both cases that most consistent with 
economy. The important question then arises 
what is the most economical diameter for hydraulic 
pipes to convey pressure water, the entering horse- 
power and pressure being given, or how does the 
best diameter depend on these two things? The 
xroblem has never, so far as the writer is aware, 
been solved ; the only hint as to the direction such 
a solution might take, being given by Professor 
Perry in his ‘‘ Cantor lectures” already referred to. 
The great difficulty is in assigning even approxi- 
mately correct values to certain constants depend- 
ing on the cost of one horse-power or 1 ft. of 
ipe. The writer has, through the greet kindness 
of Mr. Ellington, of the London Hydraulic Power 
Company, Messrs. D. Y. Stewart and Co., of 
Glasgow, the eminent firm of pipe-founders, and 
others, been able at least to attempt a solution of 
the question. He finds that the price of pipes as 
laid in the streets under ordinary circumstances can 
be approximately stated in terms of diameter in 


The price of one horse-power per hour in pressure 
water varies with the locality, &c., but for our pur- 
pose it will not be very far wrong to take the cost 
of 1000 gallons of water at 700 lb. per square inch 
as 2s., this cost including interest, &c., on all out- 
lay except that for pipes. This amounts to about 
3d. per hour per horse-power, or 110/. per annum 
for one horse-power day and night. 

Neglecting the small change in D’Arcy’s coef- 
ficient the waste in pounds per annum in every 
foot of pipe is then approximately, 

-00374 KE 
110 x Pigs a 

a term expressing the annual interest, &c., on the cost of 

1 ft. of pipe, together with, possibly, a term expressing 

the repair expenses which we will neglect. 

Assuming Lamé’s law for the strength of a pipe, 
3000 lb. per square inch, as the safe stress of the 
material, also that a pipe 6 in. in internal diameter 
costs about 21s. per yard when laid in the street (this 
cost not including excavation or repair of roadway) 
with a suitable approximate law for other diameters, 
and allowing 12 per cent. for interest, depreciation, 
&c., we have the total waste per foot of pipe per 
annum, 


411 E% 


ALLE? 127 (108 44.34d2). 
-p 


3000 

Giving to p a certain value, differentiating and 
equating to zero, we get that value of d (in terms 
of E), which makes this expression a minimum ; 
in other words we get the best diameter for pipes 
to be used with this particular pressure and 
assigned entering horse-powers. 

Thus if pis 700 1b. per square inch, the most 
economical diameter is obtained from the rule 


d=.079E’. 


If the pressure is 1400 1b. per square inch the 
rule becomes 
? 


d=.049 FE’. 
The following are some values of « calculated by 
these rules : 





Pressure 700 lb. per Square Pressure — - per Square 
n 








Inch. | . 

E. din Feet. E. d in Feet. 
50 42 50 -26 
100 56 100 35 
200 -76 200 47 
300 90 300 | -56 
400 | 1.02 400 63 
112 500 -69 


500 | | 





We may now compare the two systems, first of 
all deducing an easy rule for the power wasted 
when the diameter of the pipe or conductor is that 
most consistent with economy. To take the elec- 
trical case first, it seems that for long distances 
Ayrton and Perry’s rules give the best results. 
These rules for current and resistance—already 
stated—may be applied to the case where a given 
horse-power is sent in. 

Thus if w is the power delivered in watts as before, 

w+ e Tr = E. 
746 
.. w= E x 746 - c? r. 

The rules for best current and resistance become 


C = (746 .> C "Na + sin 9), 


and : 
— p2 ___ sin as. 
n (746 EB - Cr)’ (1 +sin 9) 
Squaring the upper equation and multiplying the 
two together we have the energy wasted as heat in 
watts per mile, : 
C? r = (746 E — C?r) anf. 





or F 
746 E sin 
n+ sin Pp 
or the horse-power wasted per mile. 
_ Esin? 
bil n+sing 
and the value of ¢ corresponding 


Cr= 


nt 


(@ = tan-! 


with a current density of 380 amperes per square inch is 
16.636). 

In the case of hydraulic transmission when the 
pipe is of the most economical diameter, the similar 
rule for power wasted per mile is (for a pressure of 
700 Ib. per square inch), 








to show the different results obtained by the two methods 
of designing the conductor, 





shillings per yard. 





W, =.0187 E’. 
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The coefticient .0187 is only strictly correct when| The use of pressure water in lifts and cranes 
the diameter of the pipe is 6 in., but the change | adds an element of safety which is of great import- 
in it is small for any likely change of diameter. | ance, and recent improvements in hydraulic ma- 


To find it in any case multiply .0187 by the ratio 
1 
i2a }° 


The only difficulty is now to decide what elec- | 


trical pressure corresponds to the hydraulic pres- 


| chines all tend in the direction of greater efliciency 
with varying loads. 

| The writer is convinced that the 
‘economy in hydraulic conductors is one of the 
greatest importance. The foregoing is intended 
more as showing the lines on which a solution of 
the problem might proceed than as giving abso- 


question of 





sure of 7001b. per square inch. As this cannot lutely accurate rules. Indeed the difficulty in 
very well be determined perhaps we will be as near | assigning values to the various constants, such as 
the mark looking at the question from the energy | the cost of 1 horse-power, or 1ft. of pipe, which 
puint of view as any other. | shall be even approximately correct under different 

One ampire at a pressure of one volt conveys circumstances, is so great as to make absolute 
33,000 , or 44,25 foot- pounds of energy per minute. | accuracy out of the question. It should be noted 

746 | however, that these constants only appear in the 

One cubic foot at a pressure of 1 lb. per square | result after their seventh root has been extracted, 
inch conveys 2.3 x 62.4, or 143.52 foot-pounds of hence even a considerable change in their value will 
energy per minute. | not materially affect the rule obtained. 

Hence we may take it that a pressure of 1 lb. per | 
square inch corresponds to 3.24 volts, the units of | 
quantity agreeing, or that the units of pressure | 
agree, and that 1 cubic foot is analogous to 3.24) THE ADMINISTRATION BUILDING. 
amperes. Making either of these suppositions and| THe Executive of the World’s Columbian Exposi- 
taking the coefficient .0187 as being correct for all tion of 1893 have determined that the most im- 
diameters of pipe—which is nearly true—and instead posing and monumental structure to be erected 
of using 700 by 3.24, taking the more usual pres- | on Jackson Park shall be that devoted to admistra- 








THE COLUMBIAN EXPOSITION. 





sure 2000 volts, we have the following Table : 


| tive purposes. The determination is commendable 





HYDRAULIC TRANSMISSION, 


Power . 
sent in. | | \ | 
|Horse-power Horse-power Horse-power = age 

| Wast 


Horse- | Pressure at Entrance, 700 1b. per Sq. In. | Pressure at Entrance 700 Volts. 


ELEcTRIC TRANSMISSION, 


Pressure at Entrance 2000 Volts. 


—_— Horse-power | Horse-power Horse-power| Horse-power 
ted. Wast WwW Wasted 











| Wasted. Wasted. asted. Wasi asted. | ast Wasted. 
| Distance Distance | Distance Distance | Distance Distance | Distance | Distance Distance 
| One Mile. | Five Miles. Twenty Miles. | One Mile. | Five Miles. /Twenty Miles. | One Mile. | Five Miles. |Twenty Miles. 

50 | 535 2.665 | 10.7 2.314 | 11.30 33.68 | 822 | 4.106 15.640 

100 | -968 4.84 | 19.36 4.628 | 22.60 67.36 1.644 8.212 31.280 
200 | 1.754 8.77 | 35.08 9.256 45.2 134.72 | 3.288 16.424 | 62.560 
800 2.483 12.415 49.66 13.884 67.8 202.08 4.932 24.636 | 93.840 
400 3.178 15.89 63.56 18.512 90.4 269.44 6.576 32.848 125.120 
500 3.848 19,24 76.96 23.14 113.0 336.80 8.220 41.060 156.400 
1000 6.971 34.855 | 139.42 | 46.28 226.0 | 673.6 16.440 82.120 | 312.800 








If the pipe is designed without regard to economy 
and is in every case 6 in. in diameter, the amounts 
of power wasted are as follows : 


Horse-Power _ 





Horse-Power Wasted. 











Sent in. | 
Distance One | Distance Five Distance 
ile. Miles. Twenty Miles, 
50 0.23 1.15 4.6 
100 1.84 9.20 36.8 
200 14.72 | 73.6 
300 49.74 =| 248.7 
400 117.76 | 
500 175.0 | 
1000 | 
' 








These results show very favourably for hydraulic 
transmission of power when the pipes are designed 
with due regard to economy, as far as the waste by 
friction in the conductor is concerned. For in- 
stance, when 300 horse-power are sent in, the 
waste is only 12} horse-power in a distance of 
5 miles when the pipe is properly designed, but is 
249 horse-power if the pipe is 6in. in diameter. 
In electric transmission to the same distance with 
2000 volts at entrance, the waste is 24.6 horse-power. 
The question of cost per horse-power per hour 
furnished—one of more importance to the users of 
power—is taken up in such works on the subject 
as Mr. Kapp’s ‘‘ Electric Transmission of Energy.” 
It may be shown that it is easier to use high pres- 
sures in electric than in hydraulic work, and that 
for long distances no system compares with the 
electric as regards efficiency, especially when regard 
is had to the ease with which conductors can be 
fixed in out-of-the-way places; the readiness with 
which the power can be applied to drive various 
machines and the efficiency of electro-motors when 
running either fully or partially loaded. However, 
with high pressures there is the element of danger, 
and if a human life could be valued in watts or foot- 
pounds, a good deal might be said on the other side 
of the question. 

It must not be thought that danger with high 
pressures is confined to electric work, for if a leak 
should occur in a pipe conveying water at a very high 
pressure, the water may issue with such force as to 
prove fatal to any person with whom it comes in 
contact, as proved by a recent accident. Such 
occurrences are, however, very rare. 


for several reasons. In the first place the idea is 
novel, and well-chosen novelty on the heroic scale 
is most desirable in International Exhibition design. 
The Paris Exhibition of 1889 will long be remem- 
bered by many millions, chiefly on account of the 
Eiffel Tower ; the popular souvenir of the Colum- 
bian Exposition of 1893 will undoubtedly be its 
Administration Building. Occupying a superb 
site, the most conspicuous upon the grounds, 
it will prove a triumphant answer to those pre- 
judiced and Transatlantic critics who have per- 
sistently declared that nothing good can come out 
of Chicago. It is true that New York may 
claim the credit of the design, for with a 
broad-minded policy, the Executive had recourse 
to the architect they considered best able to carry 
out their conception, regardless of possible local 
opposition. But the idea belongs to Chicago, 
and the money by which it will be carried 
out, is furnished by Chicago. Approaching in 
dimensions, and in some opinions—our own amongst 
others—surpassing in architectural beauty the 
Capitol at Washington, the Administration Build- 
ing will form a fitting (though not too elaborate a 
monument) to the energy of the city to whom the 
responsibility of holding the celebration, was 
intrusted. And in this probably lies the peculiar 
fitness of erecting this building; that it may 
serve as an unmistakable proof of the apprecia- 
tion by Chicago of the honour rendered to her by 
the nation, and enable her to receive the represen- 
tatives from all parts of the United States (as wellas 
from all parts of the world) in a palace, such as has 
never been before seen at any exhibition. The 
pity is that so great an expenditure having been 
incurred in giving form to the ideas of the archi- 
tect, should be useful for only a few months, and 
that it should partake of the transitory character 
of all the other buildings upon Jackson Park. 

It will be remembered that the grounds are to be 
so laid out, as to include a very broad avenue ex- 
tending frem the pier on the lake front westward 
for nearly a mile; the central part of this avenue 
will be occupied by a long series of connecting 
basins, forming the means of supply to the orna- 
mental waters and canals in the park. Terraces 
and roads on each side will complete the avenue, 
which will be flanked by various buildings, and, 
occupying a central position at the extreme end, 





will be the Administration Building, of which we 
publish illustrations on page 668. It is rectangular 
in plan, and the main facade faces eastward ; upon 
the south side of the avenue will be the Machinery 
and Agricultural Halls; on the north, the buildings 
for Industries and Manufacture, and for Electricity. 
Facing it at the lake shore end of the avenue will 
be the pier and curved breakwater, near which 
will be erected the colossal statue of Columbus, 
that will mark the termination of the shore end 
of the avenue, as the Administration Building sets 
the limit of the other end. 

As will be seen from the illustrations, the build- 
ing is rectangular, measuring 260 ft. 6 in. on 
each side. The lower portion, which serves as 
a base for the dome, is made up of four pavilions 
(Fig. 3) each four stories in height, and separated 
from one another on each side by the great 
entrances, one of which is seen in the elevation. 
The roof of these pavilions is flat, and all four 
are connected by exterior galleries, forming together 
an extensive promenade for visitors. The pavilions 
measure 84 ft. on a side, leaving a space of 92 ft. 
on each side, the centre of which is occupied by a 
round-headed gateway. As will be seen from 
the plan, the entrances to the pavilions are 
within the rotunda, arranged symmetrically around 
the circular space beneath the dome. The same 
entrances give access to the stairways leading to 
the promenades around the dome. Separate stair- 
cases are, of course, provided for the different 
offices. As will be seen from the plan, Fig. 3, 
these stairways are approached by a square hall or 
vestibule 30 ft. square. In each vestibule are two 
large elevators that will not only serve the offices, 
but will convey visitors to the promenade above, 
and to the higher gallery running around the spring- 
ing ofthedome. The ground floor of Pavilion A will 
contain the offices of the President of the United 
States Commission and those of the Director- 
General. In Pavilion B will be the Fire and Police 
Departments, and the offices of the secretary and 
clerks of the Executive Board. In Pavilion C will 
be the offices of Public Comfort, the Bureau of Pub- 
licity, and a restaurant, and in Pavilion D will be 
the Ambulance Department, the Foreign Depart- 
ment, Information, &c. Above will be committee 
rooms and board rooms, a bank, and all the various 
accommodation required for administrative pur- 
poses. Although these pavilions are divided into 
four stories, no such arrangement is indicated on 
the exterior, which is designed in one scheme of 
Doric architecture, to form a base or plinth, sur- 
mounted by a massive balustrade, the piers at each 
angle being crowned with sculpture. The great 
doorway is also flanked with sculpture, and statues 
about 14 ft. in height crown the piers on each side 
of the entrances, between them being panels bear- 
ing appropriate inscriptions. The second stage of 
the building that constitutes the actual base of the 
dome is about 70 ft. in height and octagonal in 
plan ; it carries up the central portion of the build- 
ing from the ground floor. The architecture is 
Ionic, and the chief feature is a pavilion at each 
corner surmounted by a small dome and with 
groups of statuary over every pier. These pavilions 
are connected, on the four sides, with an open 
colonnade 20 ft. in width and 40 ft. high; the 
columns will be 4 ft. in diameter. This colonnade, 
which will serve as a public covered promenade, 
will thus form an additional facility to the outer 
gallery on the same level. From this stage rises 
the dome, at first—for a height of 30 ft.—with 
vertical sides and octagonal in plan. As will be 
seen from the engraving, this part is divided into 
panels, three on each face, the panels being filled 
with medallions bearing famous names. Above the 
mouldings, over these panels, is a second set of 
panels enriched with garlands, and at each angle of 
the octagon with sculptured eagles. From this 
level the dome, 120 ft. in diameter, curves as shown 
till it reaches a height of 250 ft. from the ground, 
the distance between the heavily moulded ribs cor- 
responding to that between the styles beneath. 
The spaces between these ribs, nearly to the top of 
the dome, are filled in with decorated panels, and 
the dome is surmounted with a skylight. Gilding 
and rich colouring will be lavished on this part of 
the building to emphasize the effect sought to be 
produced, that the Administration Building is the 
central and most important part, of the Exhibition, 
although of itself it contains no exhibit, and con- 
stitutes one only in the sense that it will show how 
far the science of architecture has developed in 1893, 





From the foregoing description it will be under- 
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THE WORLD'S COLUMBIAN EXPOSITION OF 1893; THE ADMINISTRATION BUILDING. 
MR. RICHARD M. HUNT, ARCHITECT, NEW YORK. 
(For Description, see Page 667.) 
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(For Description, see Page 671.) 
Fig. 7. 
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THE OTIS ELECTRIC ELEVATOR AT THE FRANKFORT EXHIBITION. 


CONSTRUCTED BY THE AMERICAN ELEVATOR COMPANY, LONDON. 
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stood that the central portion of the building beneath 

the dome will offer an uninterrupted area, 120 ft. in 
diameter, and clear from the floor to the skylight. 
Great care has been bestowed by the architect to 
render this interior as vast and imposing as possible. 
The octagonal plan extends to the ground level, and 
each face of the octagon is pierced by a great arch- 
way, four serving as entrances and exits, and four 
leading to the pavilion and the galleries above. 
Above the doorways the, space will be filled with 
screens of glass interrupted by galleries passing 
| across them, and connecting the four corner pavi- 
lions together. Over the arches a frieze 27 ft. wide 
will run around the interior, filled with tablets, 
|supported by figures carved in low relief; on 
the tablets suitable inscriptions will be engraved. 
A heavily decorated cornice surmounts this frieze, 
and above it, on the same level as the colonnade 
just described, is a circular internal gallery to be 
|opened to the public. As will be seen from the 
engraving, the space behind the colonnade is filled 
with a wall, except near the top, where a belt of 
| windows is introduced to light the rotunda. The 
|inner face of this wall is enriched with pilasters. 
| The interior of the dome itself will be richly em- 
| bellished by panels filled with sculpture and framed 
with heavy mouldings, and by paintings illustra- 
|tive of arts and sciences. The estimated cost of 
this building is 650,000 dols., or about 130,000/., 
and the architect is Mr. Richard M. Hunt, of New 
York, President of the American Institute of 
| Architects. 

Until now the directors of international exhibi- 
| tions have never considered it worth while (even if 
the idea occurred to them) to give a monumental 
| character to the administrative head-quarters. Nor 
'do we remember any great exhibition at which 
| proper attention has been given to the question of 
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ceremonials and other meetings of an imposing 
nature. The Trocadero during 1878 served the 
purpose to some extent, but was planned on quite 
an inadequate scale, which became absolutely in- 
sufficient during 1889. On that occasion, indeed, 
the only available space—utterly unsuited for the 
purpose of an opening ceremony—was the great 
transept leading to the Machinery Hall. No such 
deficiency will exist at Chicago, and we think the 
Executive may be congratulated at initiating a new 
department, which will compare in novelty with 
the Eiffel Tower, and will far surpass it in real use- 
fulness. 


THE ROYAL NAVAL EXHIBITION. 
Messrs. Cuarves CAMMELL AND Co.’s EXHIBIT. 

In the Royal Naval Exhibition the big steel- 
making establishments, in which this country is 
happily so rich, make a very creditable display. 
The Cyclops Steel Works, the property of Messrs. 
Charles Cammell and Co., Limited, take a promi- 
nent position in this respect, having an instructive 
and impressive exhibit in the Camperdown Gallery. 
Among the objects they show armour plates and 
armour-plate fastenings, marine forgings, ordnance 
forgings, shells, and projectiles. We had recently 
an opportunity, through the courtesy of the direc- 
tors of the company, of inspecting these works, 
and a description of some of the things we then 
saw will form a fitting introduction to our account of 
the exhibit at Chelsea. 

The company owes its origin to the late Mr. 
Charles Cammell, and was established by him, in 
partnership with Mr. Thomas Johnson in the year 
1837 ; these two gentlemen then traded under the 
naine of Johnson, Cammell, and Co. The firm com- 
menced business in Furnival-street, Sheffield, as 
steel and file manufacturers and merchants. In 
1845 the success of their enterprise justified them 
in looking out for more extensive premises, and in 
that year they took the ground whereon the Cyclops 
Steel and Iron Works now stands. The first order 








received here was for 10 tons of railway springs, at 
that time a large order for the firm, as they could 
only produce about 1 ton of springs i week. 


Between 1837 and 1845 the rapid growth of the 
railway system of this country gave all iron and 
steelmakers a great opportunity of extending their 
operations, and advantage was so fully taken of 
this by Messrs. Johnson, Cammell, and Co., that 
they grew and prospered with great rapidity. The 
partnership of the firm continued until 1852, when 
Mr. Johnson died, and Mr. Edward Bury, then 
locomotive engineer of the London and Birming- 
ham Railway, was taken into partnership as suc- 
cessor to Mr, Johnson. This gentleman retired 
in 1855, and the firm then became Charles Cammell 
and Co. 

In 1861 the manufacture of steel rails was com- 
menced at the Cyclops Works. Two years later 
the firm turned their attention to the manufacture 
of rolled iron armour-plates ; since then they have 
substituted the Wilson system of compound armour 
for the original iron armour. These new branches, 
together with an increase of the older business, 
again necessitated considerable extension at the 
Savill-street Works, and the Grimesthorpe Works 
were also started at Sheftield. 

In 1864 the business was converted into a limited 
liability company, with Mr. Cammell as chairman, 
andthe late Mr. George Wilson as managing director. 
Mr. Wilson had been connected with the firm from 
an early age, being taken into the works at Furnival- 
street by Mr. Cammell, immediately after the com- 
pletion of his education. Mr. Cammell retained 
the position of chairman till his death in January, 
1879, when Mr. George Wilson was elected to fill the 
oftice of chairman to the company in addition to his 
existing position as managing director. Under his 
able management the firm greatly increased in im- 
portance and dimensions. 

The company’s business in railway material and 
other branches having so rapidly and greatly in- 
creased, in 1865 they acquired the Yorkshire Steel 
and Iron Works, situated at Penistone, about 12 
miles distant from their existing works at Sheftield. 
At Penistone is carried on the manufacture of steel 
rails, railway locomotive, carriage, and wagon tyres 
and axles, locomotive crank axles, marine crank 
and straight shafting, piston and connecting-rods, 
and other forgings of every description and weight 
up to 20 tons, 

On the question of steel versus iron as a material 
to be used in the construction of ordnance being 
decided in favour of the former, the manufacture of 





large forgings for this purpose was taken up and suc- 
cessfully carriedon. In consequence of an increased 
demand for ordnance and heavy marine forgings 
and large forged cylinders, &c., a new and very 
powerful hydraulic forging press, more fullyreferred 
to later on, was erected at the Grimesthorpe Works. 
This is one of the most powerful tools in existence, 
and is capable of exerting a pressure of over 5000 
tons. Attached to this press are two very powerful 
travelling cranes, one with a lifting capability of 
150 tons and the other 100 tons. It was also found 
necessary to erect larger melting furnaces, some of 
which take a charge of 30 tonseach. The company 
are thus enabled to deal with steel forgings or cast- 
ings of any weight and size up to 110 tons. 

In the year 1882 the competition between the 
makers of steel rails became so keen that the com- 
pany felt the necessity of cheaper rates of carriage, 
both on raw materials from Cumberland and else- 
where, and finished rails to the seaboard ; this the 
railway companies could not see their way to meet, 
consequently the company resolved to establish 
works on the coast solely for the manufacture of 
rails. To carry this into effect they acquired the 
extensive rail mills, the property of Messrs. Wilson. 
Cammell, and Co., of Dronfield, in conjunction 
with the blast furnaces belonging to the Derwent 
Hematite Iron Company, at Workington. The 
Dronfield mills were taken up and set down again 
alongside the blast furnaces, with every modern 
appliance and improvement, now forming, with the 
Bessemer steel apparatus, one of the finest plants 
for the production of steel rails in the world. 

In connection with these works the company 
have opened out large and valuable iron ore mines, 
limestone quarries, &c., from which they draw 
supplies for the Derwent Works, thus they are 
enabled to produce the finished article at first cost. 

The Derwent Works commenced operations in 
October, 1883. 

It was in December, 1885, that the sudden death 
of Mr. George Wilson occurred. He was at this 
period chairman and managing director, and to his 
exertions and admirable foresight, these great 
achievements were mainly due. 

As managing director he was succeeded by his 
brother, Mr. Alexander Wilson, the patentee of 
the Wilson compound armour, who still holds this 
position, Sir H. E. Watson being elected to fill 
the place of chairman of the company. 

The following comprise the various works and 
properties of the company with their respective 
annual output : 

Cyclops Stec! and Iron Works, Sheffield, covering an Area 
of 11 Acres. 

. Tons 
Bessemer steel 
Steel fishplates 

»» blooms, 

stee sob eos sot me oes 
Steel locomotive engine, railway car- 

riage, and wagon axles ass se 
Other forgings of every description ... 
Armour plates... ~~ 
Boiler plates (iron and steel) 
Bar iron _... es ae 
Crucible steel 
Sprin a ies = aes 5 
Crucible steel bars, rods, wire rods, 
plates, and sheets... os ‘ee 
Files i a 


billets, and sectional 


450 


Grimesthorpe Ordnance Steel, Tyre, and Spring Works, 
Shefiield, covering an Arca of 22 Acres. 
Tons. 
35,000 
3,000 


Siemens-Martin steel ingots 

Ordnance and marine forgings... 

Locomotive and railway carriage an 
wagon tyres . bes see se 

Steel castings se nes 

Siemens steel for plates ... 

Springs: 

Locomotive engine and tender, railway 
carriage, carriage and forge bearing, 
and buffing laminated springs ; 

Conical and volute springs 

Buffers: 

Locomotive and railway 

wagon... +” a 


Projectiles a a Ss a 


7,500 
350 


carriage and 
No. 7000 
7000 


Yorkshire Steel and Iron Works, Penistone, covering an 
Arca of 254 Acres. 


Bessemer steel 

Steel rails ... <5 ae si a 

Locomotive and railway carriage and 
wagon tyres v= oe ne bee 

Locomotive and railway carriage and 
wagon axles... Bos ey ae 

Other steel forgings of every descrip- 
tion = es oe ae an 











Derwent Iron and Seeel Works, Workington, covering an 
area of 844 Acres. 
Tons. 
Bessemer steel 325,000 
Steel rails ... ; ue 305,000 
In producing this quantity of steel 357,000 tons 
of hematite pig iron is used, requiring 624,750 tons 
of hematite iron ore. The company have in the 
Cumberland district a number of iron ore mines, 
blast furnaces, and limestone quarries. 


Old and New Oaks Collieries, Barnsley. 


Tons. 
Coal raised... 


as oe : 416,000 
Coke produced... sas see 78,000 


Throughout all these works the company employ 
a total of over 7000 men. 

It is in connection with the manufacture of 
armour-plates that the name of Cammell is best 
known, and as, during the visit above referred to, we 
saw a compound plate manufactured for one of the 
big line-of-battle ships, a few notes on the subject 
may be of interest. 

It is hardly necessary to say that the compound 
armour-plates, with which ail our armoured vessels 
are now protected, are composed of two layers, one 
of iron, and another, the face, of steel. These 
plates are all made by two Sheftield firms, the one 
being Messrs. Cammell, who have adopted the 
Wilson process, and the other, Messrs. John Brown 
and Co., who follow the Ellis process. It is with 
the former only that we now have to deal. 

The first operation is the preparation of the iron 
for the back part of the plate. There are at the 
Cyclops Works a number of puddling furnaces of 
the good old-fashioned sort which are not so com- 
mon now as they were a few years ago. The iron 
plate is made up from ‘‘ squares,” which are the 
ball furnace bars rolled down. Several of these 
welded together in the rolls form a ‘‘ mould,” and 
the moulds in turn rolled together form an iron 
plate, which again goes to make up the compound 
finished plate. The mould rolls and the armour- 
plate rolls are in one train, and are of ordinary 
design, although the latter are of massive construc- 
tion. They are about 12 ft. long and 33 in. in 
diameter. 

The plate we saw under manufacture was a 17-in. 
compound plate for the 14,000-ton line-of-battle ship 
Hood. The weight of this plate when finished would 
be about 30 tons, while in the rough it was about 
45 tons. It maybe mentioned here, in passing, 
that in 1876 the Cyclops Steel Works were the 
scene of an important experiment ; namely, the 
rolling of the thickest armour-plate that had then 
been produced. Prior to this 14in. had been the 
maximum thickness, but in this experiment a giant 
leap to 22 in. was successfully made at one trial. 

The iron part of the plate having been prepared 
in the way briefly sketched out, it is taken from the 
rolls when at a red heat and placed in a massive 
iron mould. This mould has naturally the same 
shape as the plate to be produced from it, which is 
afew inches thicker than the finished plate, as the 
former has to undergo a further process of rolling, 
after being taken from the mould, which of course 
reduces the thickness. The mould is made in two 
parts so as to be adjustable for different thicknesses 
of armour. The mould is held in trunnions and 
for convenience in receiving the iron plate it is 
swung down to a horizontal position, the still hot 
plate being pushed in by hydraulic power. As the 
iron plate cannot be made an exact fit to the mould 
round the edges, it is packed in with iron bars and 
sand, in order to prevent the molten steel running 
down the sides. The mould is then tilted up toa 
vertical position, so that the open top comes under 
a long trough, pierced in the bottom with holes. The 
objectof thisis to distributethe stream of molten steel 
when the pouring takes place. The ladle of molten 
steel is next brought up from the converter, or 
open hearth furnace, according to whether Bessemer 
or Siemens steel is used. From the ladle the steel 
runs into the trough and from the trough to the 
mould, in which is the still hot iron plate ; and in 
this way the steel face is put on the iron founda- 
tion. The proportions of the two metals are about 
one-third in thickness of steel and two-thirds of 
iron. The steel, we believe, usually contains from 
0.9 to 1 per cent. of carbon. When the plate is 
sufficiently cold it is taken from the mould and is 
placed in the furnace to be reheated, after which it 
is put through the rolls, To put the necessary 
curve on plates they are heated and placed in a 
hydraulic forging press and then bent until they 
are of the required shape. The press in which this 
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operation is performed is of some historic interest. 
It is of 2000 tons capacity, and was made to the 
designs of Mr. J. Haswell, locomotive superinten- 
dent of the Austrian State Railways, by the Kirk- 
stall Forge Company in 1863. This, we believe, 
was the first hydraulic forging press put down in 
any steel works in England. for years it stood 
idle, as Great George-street would not pass forgings 
made in this way, saying that to get good work the 
blow of the hammer was necessary. There are, of 
course, those who still maintain that Great George- 
street was right ; inspite of the fashionableness of the 
squeeze in place of the blow. There is no doubt 
that the press gets the work on to the interior of 
heavy masses of metal, whilst the effect of the hammer 
is more confined to the surface. This is apparent and 
is shown by the ends of the piece operated upon. 
In the case of a forging made under the hammer, 
the end part becomes concave, due to the extension 
of the metal on the surface, whilst when the press 
is used the interior part, which retains the heat 
longer, and is therefore more plastic, is forced out, 
giving a convex eud. The advocates of the older 
process maintain that the metal of the interior part 
of a press-made forging is distressed by the exten- 
sion it undergoes. The problem is one not difticult 
of solution if the question of expense be put out of 
sight. The heat at which the forging is worked 
would naturally have to be considered, supposing 
that the press really has an injurious effect, of the 
nature described, to aserious extent. 

The armour plate having been finished so far as 
the forging and shaping is concerned, is taken to 
another department to have put upon it the machine 
work which is to render it fit for erection as part of 
the ship’s structure. 


(To be continued.) 








INDEPENDENT AIR, CIRCULATING, AND 
FEED PUMPS. 

Tue combined air, circulating, and feed pumps, 
which we illustrate on page 665, are constructed to do 
all the pumping of an electricity generating station 
without the enormous waste of steam which attends 
the use of ordinary commercial direct-acting pumps. 
They are driven by a pair of compounded steam 
cylinders constructed to work without oil, so that the 
exhaust may be taken into the hot-well to heat the 
feed water. The piston-rods are each forged in one 
piece with the corresponding pump-rod, the connec- 
tions with the cranks being made through bell-crank 
levers and side links. The pump barrels are of gun- 
metal and can easily be withdrawn for examination. 
The plungers are constructed of gun-metal and have 
ouraiaiade ends ; they have the same weight as an 
equal volume of water. The suction valves are placed 
above the plungers and each set of valves is arranged 
to be accessible on the upper side by the removal of 
one cover plate. The feed pumps are in duplicate 
and are driven from the gudgeon of the bell-crank. 
The stroke is adjustable by hand to give constant feed 
to the boilers. Although the pump has been designed 
for electric lighting work, it is equally suitable for 
general pumping either in mines, water works, or 
hydraulic power stations. 

The engraving is from a photograph of a pump con- 
structed for Mr. Massingham’s Bath Electric Light 
Works, by the Brush Electric Engineering Company, 
of Belvedere-road, Lambeth, under the patents of Mr. 
J. S. Raworth, their superintending engineer. It has 
two 14 in. barrels 12 in. stroke, and is driven by 74 in. 
and 124in. cylinders. 








FIFTY-TON FAIRBAIRN STEAM CRANE. 

Tue fine crane which we illustrate on page 664 
is one of several of the same type lately built by 
Messrs. Cowan, Sheldon, and Co., Limited, of Carlisle, 
for Her Majesty’s dockyards. As will be seen from 
our engraving, the crane is built on the curved girder 
principle, introduced by Sir William Fairbairn, which 
has great advantages in dealing with bulky goods. 
The girder has been very carefully constructed. It is 
of a box section, as shown in Fig. 2, its maximum 
cross-section being 10 ft. by 6 ft. All the plates are 
planed on their edges and butt jointed. The crane 
has been designed for a working load of 50 tons at a 
radius of 60ft. The height of the centre of the top 
pulley is 65 ft. above the ground level, and the other 
end of the girder is carried down 30 ft. through the 
quay wall, where it is stepped into a shoe fitted with 
livesteel rollers. At the point where the girder passes 
into the foundation, a strong cast-iron pathway is 
bolted to the framing, between which and the top 
foundation path is fitted a live ring carrying thirty 
two vertical rollers, which distribute the pressure, due 
to the moment of the load about the crane, to the 
foundation. The circular rack by means of which the 


crane is swung is bolted to the top of the foundation 
casting by twelve bolts, carried down 25 ft. into the 
concrete foundation. The foundation pit is lined 
throughout with cast-iron rings, and a donkey engine 
is fitted for pumping out any surface water which may 
accumulate in this pit. Two separate steam engines 
are provided, one of which works the lifting gear and 
the other the revolving motion. The engines for the 
lifting gear are arranged as shown in Fig. 3, being 
mounted on a strong cast-iron plate bolted to the back of 
the crane girder, to which also is attached the platform 
carrying the boiler. A brake powerful enough to 
completely control the load without the assistance of 
the engines is also fitted, and all the working handles 
for the brake and both sets of engines are collected 
within easy reach of the attendant. Steel wire ropes 
have been adopted for the lifting gear instead of a 
chain. Loads of 50 tons can be raised at the rate of 
6 ft. per minute, whilst one of 74 tons can be raised 
at 40 ft. per minute. A complete revolution with the 
maximum load suspended can be made in six minutes. 
When erected the crane was tested witha load of 75 
tons, under which a deflection of 5§ in. was registered, 
but only ,%; in. of this was permanent, a fact which 
speaks well for the workmanship of the crane. 





THE OTIS ELECTRIC ELEVATOR. 

AmonG the machinery shown at the Frankfort 
Electric Exhibition is an electric elevator contributed 
by the American Elevator Company, of Mansion 
House Building, Queen Victoria-street, London. It 
is constructed on the plan followed by Messrs. Otis 
Brothers and Co., of New York, who have a consider- 
able number of these at work, the current being 
obtained from the same mains as that for electric 
lighting. Special care has been taken to prevent the 
armature being subject to such a current as would 
heat it too much and endanger the insulation. 

It has hitherto been a difficulty in this class of 
machine that the armature was apt to be burned out 
by a sudden rush of current due to the slowing of the 
motor from any cause. To prevent this, various 
means have been devised of automatically putting 
resistances in or out of circuit, as, for instanve, by 
means of a centrifugal governor, as was done by 
Messrs. Siemens Brothers in 1882. It will be seen 
that very complete and, we understand, very suc- 
cessful means are employed by Messrs. Otis Brothers, 
of New York (the American Elevator Company, 
London), to guard against this class of mishap, and 
to make their electric elevators as successful as their 
hydraulic ones. 

Figs. 1 and 2 on page 669 show one form of the ele- 
vator. E is a drum on which the wire ropes carrying 
the cage are wound. The drum is rotated by a worm- 
wheel and a worm F, the latter being on the armature 
spindle of an electric motor M. By rotating the motor 
in one direction or the other, the cage can be raised or 
lowered. In the arrangement shown the manipulation 
of the switches and brake is effected by a hand lever, 
but it is, of course, more customary to do it with a 
rope passing through the cage as in Fig. 8. The hand 
lever slides the bar 19 backwards and forwards within 
the limits defined by the stopsg! and gy". At one part 
of the bar is a depression 20, and when a roller at the 
end of the brake lever drops into this (Fig. 3) a brake 
block is pressed against a brake pulley on the armature 
spindle and stops the entire mechanism. Connected also 
tothe bar 19isa toothed quadrant 23 gearing into apinion 
onaswitch. When thisswitch is operated to start the 
motor, which is shunt wound, it first directs the current 
intothefield magnets toexcite them, and then it puts the 
armature into circuit, first with a very large additional 
resistance. This resistance is gradually decreased as 
the bar is moved over, but even when the bar is at the 
extreme end of its travel, all the resistance is not cut 
out, for were the cage to stick the current would burn 
out the armature. The total external resistance is not 
removed until the cage is moving at full speed, when 
the back electromotive force generated by the arma- 
ture guards it from receiving an excess of current, 
To stop the motor the operations take place in the 
reverse order. 

Fig. 7 is a diagram showing how this is accom- 
plished. The electric generator G is connected on the 
one hand by the line 1 with the curved plates 2 and 3 
on the switch board, and on the other by the line 4 
with the plates 5, 6, 7, and 8; one terminal of the 
field circuit of the motor M is connected to the plates 
2 and 3, and the other to the plates 11 and 12, In 
the centre of the switch is a spindle / (Figs. 1, 5, 6, 
and 7), upon which are mounted three brushes, which 
are insulated from each other. The shorter of the 
brushes m is of such dimensions that it will connect 
electrically the plates 8 and 12 of the inner ring when 
the spindle is turned in one direction, and the plates 7 
and 11 when turned in the opposite direction. In 
either case the current from the generator flows 
through the field circuit of the motor in the same 
direction and excites the field. The resistances for 
insertion in the armature circuit are connected to ter- 





minals n n! (Fig. 5). Over these terminals there 





moves a brush, and when it comes in contact with the 
first a circuit is made through the armature of the 
motor M (Fig. 7). The current will pass from 
the line 1 to the plate 2, through the brush to 
the first block at », thence through the resistance 
coils over the plate x", through the coil 13 (Fig. 4) 
of the automatic regulator, through the resistance coils 
of that regulator to one brush of the motor (Fig. 7). 
The current then flows through the armature to the 
other brush, and thence through plates 9 and 10, and 
another of the three brushes to the plate 6, which is 
electrically connected to the plate 5, and thence to the 
generator. As the motion of the brushes is continued, 
ove resistance coil after another is cut out of circuit, 
until none are left except those shown at 16 in Fig. 4, 
and in the corresponding position in Fig. 7. These 
latter resistances are not affected by the motion of the 
bar 19 (Fig. 1), and are only cut out when the arma- 
ture gets into motion. 

The automatic resistance (Fig. 4) consists of a suction 
coil 13 into whicha curved iron core is loosely fitted. 
One end of this core is attached to an arm of a bell- 
crank lever 14, which also carries a brush 15 sweeping 
over the switch blocks 15. The other arm of the bell- 
crank is fitted with a roller working in a groove ina 
cam 18. This cam is fixed on the shaft / (Figs. 1, 4, 
5, 6, and 7). When this shaft is moved by the bar 
19 (Fig. 1) and the toothed sector, the cam 18 also 
moves, but it is so shaped that it holds the bell-crank 
14 until the brushes on the switchboard have com- 
pletely cut out the resistances (Fig. 5). At this 
moment the widened part of the cam path comes oppo- 
site the roller, and leaves it free to move under the 
preponderating weight of the curved iron core. As 
soon as it moves, the brush 15 travels over the resistance 
terminals 16, and cuts them out of circuit. But this 
cannot take place as long as an excessive current is 
circulating in the coils 13, for the attraction of the 
solenoid will then suck in the core and hold it against 
the influence of gravity. Thus there is no chance of 
the armature being burnt should it fail to get into 
rotation, for in that case the resistances 16 would be 
kept in circuit with it. 

Other safety appliances, in addition to those already 
described, are sometimes used with this elevator, as 
shown in Fig. 8. Here the shifter bar 3 has upon it 
two springs 11 which tend to bring it back to the mid- 
position in case it should not be moved the full extent 
of its travel and there locked. To lock it there is pro- 
vided a detent 16 that enters a V-shaped notch 18 in 
the shifter when it is at either limit of its traverse. 
This detent is controlled by a governor on a continua- 
tion of the armature spindle, and it is only when the 
spindle is running at the proper speed that the detent 
holds the bar. If the speed is reduced, so as to admit 
too much current through the armature, the detent 
rises out of the notch, and the bar slips back, putting in 
the resistances. The detent does not hold the shifter 
bar so firmly as to prevent the man in the cage from 
manipulating it as he likes. A further security is 
obtained by the use of the solenoid 28 ; when the cur- 
rent traversing this rises beyond the normal it lifts 
the detent 16, and releases the shifter bar. 

To guard against the current being left running 
through the motor continuously, a timing apparatus is 
used, consisting of a cataract cylinder operating a 
detent 77. By means of a strap connected to the 
shifter bar the piston of the cataract is lifted whenever 
the cage is started. At the top of its stroke the piston 
is released by the tripping device 74,75,and commences 
to descend. When it reaches the bottom of its stroke 
its weight comes on to detent 77, withdrawing it from 
its notch, and releasing the shifter bar. 

A thermostat 17 is employed to indicate if the bear- 
ings should heat, It is included in an electric circuit, 
in which is an alarm bell 30 within hearing of the at- 
tendant in the cage. A circuit breaker I also sounds 
the bell when the shifter bar is in any other position 
than in the middle or the extreme ends of its travel. 
The man is thus advised whether he has put the lever 
53 in the cage completely over or not. 





_ Surpsurtpina at Srerriy.—A consular report just 
issued indicates that shipbuilding at Stettin is prosper- 
ing. The population has increased in twenty years fully 
50 per cent. to 116,139. The works of the Maschinen 
Aktien Gesellschaft Vulcan, at Bredow, have been 
actively employed. Here, the consul states, the greater 
portion of the largest men of-war-of the German Navy, 
as well as several of the North German Lloyd’s large 
enger steamers and those of the Hamburg-American 
ompany have been built. Last yearthe company launched 
the Spree and Havel, recently illustrated and described 
by us, and an icebreaker for use in German rivers. Messrs. 
Moller and Holberg launched a large number of small 
craft, the total tonnage built in Stettin being 18,222 tons 
and 26,970 indicated horse-power. The Vulcan Company 
had at January four vessels building, including the Fiirst 
Bismarck, since launched, twoarmoured corvettes of 10,000 
tons for the Imperial Government, and a paddle steamer, 
while Messrs. Moller and Holberg h many small 
steamers, the total tonnage being 30,813 tons and 33,425 
indicated horse-power. 
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STEAM BOILER AT THE FRANKFORT ELECTRICAL EXHIBITION. 
CONSTRUCTED BY MESSRS. L. AND C. STEINMULLER, ENGINEERS, GUMMERSBACH. 


Fig. 1. 


2 
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In our last week’s article on steam boilers at the 
Frankfort Electrical Exhibition we referred, amongst 
others, to those shown by Messrs. L. and C. Steinmiiller 
of Gummersbach, and Mr. E. Willmann, of Dortmund ; 
we now publish detailed drawings of these two gene- 
rators, which are both of the tubulous type, that 
figures almost exclusively at the Exhibition. The Stein- 
miiller boiler is illustrated by Figs. 1 and 2 on the 
present pose: It consists of 110 wrought-iron tubes, 
arranged in 10 vertical rows, of 11 tubes each; these 
rows are inclined as shown in Fig. 1, and terminate at 
each end in connecting chambers, upon the bottom 
of which the boiler takes its bearing on the brickwork ; 
the firebars beneath are inclined at the same angle as 
the tubes. A connection from each chamber extends 
up into the horizontal steam receiver above the boiler 
setting, and which is kept half filled with water in 
normal working. Steam is first formed in the front 
part of the tubes, and an energetic circulation 
is set up that carries steam and water up into 
the steam chamber, above the water level into 
the trough formed within it along its whole 
length. The bottom of this trough is perforated with 
small holes, and the water flows through them into 
the lower part of the receiver, the dry steam being 
taken off through the steam pipe, near the top. This 
method of separation is said to be quite satisfactory, 
and to produce thoroughly dry steam, the temperature 
at which the trough is maintained being suflicient to 
insure this result. The surplus water brought over by 
the rising current flows back through the rear chamber 
into the tubes, and in this way a very active con- 
tinuous circulation is maintained. The feed water is 
admitted into the —_— chamber, in pockets in which 
the impurities are largely deposited; this together 
with the rapid circulation maintained, prevents or 
checks to a large extent the deposition of scale within 
the tubes. The enlarged details show the mode of con- 
nection between the tubes and the chambers; imme- 
diately opposite the end of each tube is a hole closed 
with a cover plate, held fast by a bolt, and this can 
be removed very rapidly for cleaning. The sides of 
the chamber are stayed together in the manner indi- 
cated in the illustration. The Steinmiiller tubulous 
boiler, which was, in a modified form, manufactured in 
1881, is now much employed in Germany, the largest 
single installation being that of the Allgemeine Elec- 
tricitats-Gesellschaft, of Berlin. Messrs. Siemens and 
Halske also use these boilers, as well as Messrs. 
Schuckert, Messrs. Ganz, and many others. 

Mr. Willmann’s boiler, illustrated in Figs. 1 to 5 on 
the —— page, is of a very different arrangement. 
The tubes are fewer in number, and larger in diameter ; 
there are six rows with ten tubes in each row. They 
are inclined, and are connected by a front chamber 
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only, which leads into two horizontal receivers, set 
within the brickwork ; one of these receivers is joined 
by pipes to a steam chamber also enclosed within the 
setting. The chamber, which is much wider than 
that in the Steinmiiller boiler, is drilled on the 
inner side with conical holes, of a larger diameter 
than that of the tubes, which are secured in place by a 
copper ring placed around them and forced into the 
tapered seating in the tubeplate ; this arrangement is 
shown in the enlarged view, Fig. 4, as well as the 
mode of closing the rear end of the tube. A ring is 
fastened around the tube a little way back from the 
end, which is reduced in diameter as shown, and fitted 
into a circular recess in a closing plate that is held 
tight by a screw and clamp, the jaws of which pass over 
the ring just referred to. Within the tube, but not 
extending to the rear end, a circulating tube is placed 
(see Fig. 4), supported at intervals, and held in front 
by the plate that divides the chamber into two parts ; 
the mouth of this circulating tube is enlarged, and 
communicates with the outer part of the chamber ; the 
lower half of the tube is cut away on the inner side of 
the chamber. By this arrangement the water flows in 
the direction shown by the arrows ; from the inner part 
of the chamber through the circulating tube, then back 
into the outer chamber through the main tube, whence 
the steam and water rise into one of the horizontal 
receivers above the tube system. That part of the 
chamber marked ‘‘ Steam” on Fig. 4, is in connection 
with one of the upper receivers, while the ‘* Water’ 
compartment is in connection with the other receiver ; 
by this arrangement the water supply and the steam 
generated are kept separate. The steam finally flows 
into the upper or steam receiver, through the pipe 
shown in the engravings connecting it with the lower 
steam cylinder. The front plate of the tube chamber 
is perforated with conical holes closed by plates held 
securely by means of bolts, as shown in Fig. 4, for 
convenience of cleaning the tubes. Any water deposit 
that settles in the lower ends of the tubes can 
removed by taking off the cover plate. Both boilers 
we have ilfustrated and described are adapted for a 
working pressure of 150 lb. 








NOTES FROM THE UNITED STATES. 
PuILaDELPuiA, May 27, 1891. 

Orrers have been made within the past few days for 
some 30,000 tons of steel rails, most of them from wes- 
tern companies who have roadbeds prepared fora good 
deal of track. A number of these rails, if purchased, 
will be for roads in Texas and the south-western section 
of the United States. Some of them are intended for 
Washington in the extreme north-west. Smaller lots 
are intended for the trunk lines between New York and 





Fig.2. SS 


























Chicago. The selling price at eastern mills is 30 dols., 
and at western 31 dols. A number of new railroad 
building enterprises have been recently announced. 
Very few of them are long lines, but the multitude of 
petty requirements will probably aggregate sufficient 
to keep mills pretty busy during the next two or three 
months. The railway situation has improved a little 
particularly with regard to the volume of traffic for 
March. Better rates are being obtained on a good 
many roads. A good many railway managers have 
succeeded in maintaining rates in localities of country 
where heretofore disagreements have prevailed. The 
returns from 140 roads for March show net earnings at 
16,036,284 dols. For the three months ending March 
31 there was a gain in the gross earnings of 181 roads 
of 7,672,165 dols. The increase in net earnings on 
those roads is 2,300,163 dols., or 4.27 per cent. in the 
net receipts. The comparison for the first quarter of 
last year is made under very favourable conditions, 
because the traffic last year was enormous, and this 
year a number of causes have contributed to restrict 
the increase. The south-west roads show the 
greatest increase; the Canadian Pacific has done 
remarkably well. Much of the improvement in the 
south is due to the heavy movement in cotton, and 
to heavy materials, coal, ore, lumber, and general 
merchandise. The financial situation is anything but 
gratifying, although the general impression is that 
the heavy export demands will bring about a return 
of gold later. The depletion of gold has the effect of 
lessening its value abroad, and to that extent enabling 
buyers of foreign goods to purchase to better advan- 
tage. Heavy disbursements are to be made by the 
Federal Government next month, and steps have been 
taken by which the requirements can be met without 
resorting to irregular measures. The volume of busi- 
ness is now increasing as compared to last year. 
Prices remain stationary in nearly all the great 
avenues of trade. Notwithstanding the predictions, 


be | the Connelsville strike still continues, but the produc- 


tion of coke has now reached over 50,000 tons per 
week. The demand for iron ore is restricted to actual 
consumptive requirements. The demand for pig iron 
has improved a little, and a number of large consumers 
have placed large orders during the past few days. 
Best foundry in northern markets is sold at 18 dols., 
southern at 17 dols. to 17.50 dols. Large blocks 
of forge iron have been sold at southern furnaces at 
10 dols. Forty or fifty furnaces are ready to blow in 
upon the first signal of an improving demand. There 
is no probability, however, that very many furnaces 
will be able to resume. The general trade conditions 
remain about what they were, although buyers are 
purchasing with a little more confidence than earlier 
in the season. 
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close. Business then took place at _ wl ton under the 
lowest forenoon rate, and subsequently there was an im- 
provement of 44d. per ton. In the end the fall on the 
day was 3s. 5d. per ton from the finishing price on 
Monday, and 5s. od from the highest quotation. Cleve- 
land iron was down on the day 1s. 74d., and hematite 
iron 1s. J0$d. per ton. The closing settlement prices 
were—Scotch iron, 33s. yer ton; Cleveland, 40s. ; 
hematite iron, 50s. per ton. Under the influence of the 
London syndicate, by whom the scrip is chiefly held, the 
price of Scotch warrants at the opening to-day was 
1s. 9d. per ton up at 55s. cash. An advance was then 
made to 55s. 3d., but on the absence of buyers the price 
slipped back again to 54s. 9d. per ton, but without an 

business having been done between 55s. 3d. and 54s, Od. 
The market was a little firmer in the afternoon, and 
business was done at 54s. to 55s. cash per 
ton. Cleveland and hematite iron were both quiet 
at about the prices ruling in the forenoon. The 
following are a few of the prices of No. 1 brand of 
makers’ iron: Gartsherrie, Summerlee, and Calder, 60s. 
per ton; Langloan, 61s. 6d.; Coltness, 62s.; Shotts, 
shipped at Leith, 61s. 6d.; Carron, shipped at Grange- 
mouth, 62s. 6d. per ton. Last week’s shipments of pig 
iron from all Scotch ports amounted to 5196 tons, against 
8336 tons in the corresponding week of last year. They 
included 200 tons for the United States, 340 tons for 
Canada, 330 tons for South America, 100 tons for Aus- 
tralia, 340 tons for France, 1465 tons for Germany, 575 
tons for Holland, 210 tons for Belgium, smaller quantities 
for other countries, and 2033 tons coastwise. There are 
now 65 blast furnaces in actual operation as compared 
with 84 at this time last year. Twelve are working on 
hematite ore, five are making basic iron, and the re- 
mainder are making ordinary iron. Cleveland iron is 
largely taking the place of the more costly Scotch iron 
this year. From the beginning of the year up till the 
end of last week there were imported of that kind of iron 
into Grangemouth, 152,704 tons, against 55,114 tons in 
the corresponding period of last year, the increase 
amounting to 97,590 tons. The stock of pig iron in Messrs. 
Connal and Co.’s public warrants stores stood at 513,297 
tons, as compared with 511,246 tons yesterday week, 
thus showing for the week an increase amounting to 
2051 tons. 


Malleable Iron and Steel Trades.—But little change has 
taken place of late in the finished iron trade of Lanark- 
shire. There is a fairly good export demand for best bars, 
which are quoted at 6/. 10s. to 6. 12s. Gd. per ton. Iron 
sheets are quoted at 7/. 10s. per ton. To some extent the 
local steel trade has been influenced by the high price of 
hematite, but all over this branch of trade is in a most 
unsatisfactory state. The prices that have been ruling of 
late have been very unremunerative to the makers. Boiler 
plates have been selling at 6/. 10s. per ton, ship plates at 
6l. 5s., and angle bars at 5/. 17s. 6d. to 6/. per ton, with 
the usual discount of 5 per cent. 


The Coal Trade.—To-day’s coal market did not exhibit 
the animation of thisday week, Inquiries for shipment are 
not so numerous, and prices, although not actually 
changed since last Wednesday, are not quite so firm. 
Dross is very plentiful, and the quotations of the lower 
qualities are again reduced. The following are to-day’s 
prices at Glasgow Harbour : 


F.o.b. per Ton. 
¢ «6. 4. 
ave os See 8 6 to 

ain coal kab Bs as 7 9 


Splint 8 10 
Steam 10 
Ell ne oss a S .,; 

The shipments are rising to a high weekly average. Last 

week they rose to close upon 138,000 tons, or considerably 

over 7000 tons in excess of the shipments in the corre- 

sponding week of last year. 


Clyde Shipbuilding Trade—Launches during May.—A 
large number of vessels—no fewer than 37—were launched 
from the Clyde shipyards during the month of May, as 
compared with 24 vessels in May of last year. The 
aggregate measurement of the month’s output was 20,592 
tons, against 25,954 tons in May, 1890. For the five 
months of the year the output is 127,515 tons, whereas 
that of the same period last year was 150,869 tons, and 
that of May, 1889, was 119,147 tons. The vessels in last 
month’s output were 19 steamers, with a total of 11,945 
tons, 6 sailing ships of 8166 tons, and 12 yachts measuring 
181 tons. The Gulf of Bothnia, 3300 tons, was the largest 
steamer put into the water last month. 


New Shipbuilding Orders.—The fresh orders placed for 
new vessels last month exceeded the month’s output by 
upwards of 4000 tons, without taking into account three 
large sailing vessels that have been announced this week. 
They represent an aggregate of 25,000 tons, and include 
two steamers of 3000 tons each for the Peninsular and 
Oriental Steam Navigation Company, and another 
steamer of 3300 tons for the Gult Line of the Greenock 
Steamship Company, all secured by Messrs. Caird and 
Co., Greenock. Messrs. Russell and Co., of Port-Glas- 

ow and Greenock, are to build a steel ship of 2200 tons 

or London owners, and a ship of similar tonnage is to be 
constructed for Messrs. W. and J. Crawford, Greenock, by 
Messrs, William Hamilton, Greenock ; while the Fairfield 
Shipbuilding Company have received instructions to build 
a steel shipof 2500 tons for Messrs. Gibson and Clark, Glas- 
gow. Messrs. Barclay, Curle, and Co., Limited, Whiteinch, 
and Messrs. Chas. Connell and Co., Scotstoun, are each 
to builda ship of about 2000 tons for Greenock firms— 
the former for Mr. William Letham, and the latter for 
Captain J. D. Clink. The London and Glasgow Ship- 
building Company (Limited) Govan, have booked an 
order for two steamers for the China trade. The other 
three sailing vessels just referred to are—two of 2600 


tons each to be built by Messrs. Barclay, Curle, and Co. 
for a Greenock firm, and one of 4000 tons carrying capa- 
city, which is to be built for a Glasgow firm by Messrs. 
Robert Duncan and Co., Port-Glasgow. 


Further Deepening of the Clyde Contemplated.—A report 
is to be prepared for the Clyde trustees by the engineer, 
Mr. Deas, as to the propriety of further deepening the 
River Clyde. Itis thought that the fact of the City of 
Rome having made Greenock her head-quarters, her place 
of departure for New York, has led to this action on the 
part of the trustees. 


Proposed Tunnelling under the Forth.—Within the past 
week or two boring operations have been carried on in 
the Forth between the south and north ferry piers at 
Kincardine, with the view of ascertaining if it would be 
practicable to excavate a tunnel underneath the river at 
that point. The contractor who has been doing the work 
(under instructions from Messrs. Forman and MColl, 
civil engineers, Glasgow) is thoroughly satisfied with the 
result so far as the operations have proceeded. 


North British Railway Managership.—Although no one 
has yet been appointed to succeed the late Mr. John 
Walker, the general manager of the North British Rail- 
way, it is considered that there is every chance of the 
position being filled by Mr. Donald M‘Dougall, the 
general goods manager of the system. That gentleman, 
whose head-quarters are in Glasgow, is a Perthshire High- 
lander, over 50 years of age, and has been in the employ- 
ment of the company, man and boy, between 30 and 40 
years. He started as a goods clerk, and filled various situa- 
tions in that department in Edinburgh, Aberdeen, and 
Glasgow, and about 15 years ago was appointed goods 
manager. 





NOTES FROM THE SOUTH-WEST. 

The Naval Ordnance Department.—An order in council 
is shortly to be issued securing to officers and others of 
the Ordnance Store Department certain benefits on 
transfer to the Admiralty for duty with the Naval Ord- 
nance Department. Officers will be eligible for promotion 
up to the rank of assistant commissary-general as if they 
had remained in the Ordnance Store Service, and will 
retain all their rights and privileges as officers of the 
Ordnance Store Department. At present vacancies exist 
for four naval ordnance officers and five deputy naval 
ordnance officers, and also six assistant naval ordnance 
officers. At Plymouth there will be one vacancy in each 
rank. The pay will be for naval ordnance officers, 600/. 
per annum, increasing by 20/. annually to 700. ; deputy 
naval ordnance officers, 4257. to 525/.; assistant naval 
ordnance officers, 250/. to 3501. When not provided 
with quarters, allowances of 100/., 75/., and 50/. a year 
will be paid according to grades. Officers will be com- 
pulsorily retired at sixty years of age, with retired pay at 
550/., 400/., and 250/. per annum. Of the subordinate 
staff seven supervisors, eleven writers first-class, and 
forty-three writers second-class will be required. The 
vay of supervisors will be from 1501. to 300. a year. 
Writers first-class will obtain 6s. a day, six days a week, 
rising by quinquennial increments of 1s. per day to 8s. ; 
and writers second-class 4s, a day, increasing by incre- 
ments of 6d. a day to 6s. 


Cardiff.—Little improvement can be reported in the 
iron and steel trades. Heavy section steel rails have 
made 4l, 10s. to 4/. 12s. 6d.; and light section ditto, 
5l. 10s. to 5. 12s. 6d. per ton. Prices for steam coal 
have been well maintained; the best qualities have made 
15s. 3d. to 15s. 6d. per ton; and secondary descriptions, 
13s. 9d. to 14s. Gd. per ton. The demand for house coal 
is declining now that summer weather as at length set 
in. Patent fuel has shown little enn. Coke has also 
remained at about previous rates. Foundry qualities 
have made 21s, 6d., and furnace ditto 18s, 6d. to 19s. per 
ton, free on board at Cardiff. 


Tredegar Coal and Iron Company, Limited.—The 
directors recommend the payment of a dividend of 
1l. 8s. 9d. per A share, and a dividend of 1/. per B share, 
being at the rate of 4 per cent. per annum less income 
tax, for the year ending March 28, adding 10,000/. to 
reserve fund, and also carrying forward about 6000/. 


Aber Valley Railway.—This line, which will be a single 
one, will join the main line of the Rhymney Railway at 
Aber Box, and will run along the left side of the valley 
for a distance of about 34 miles, There will be two 
stations, one at Aber and the other at Park Newydd. 
The line is expected to be completed early in 1892. Three 
collieries are to be sunk in the neighbourhood of the new 
line. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, a -t * 

Parkgate Iron and Steel Company, Limited.—The 
annual meeting of the shareholders of this company has 
been held at the offices, Parkgate Works. There was a 
fair attendance of shareholders, and Mr. Francis Rum- 
mens, the chairman, presided. Mr. Charles Markham 
and Mr. Francis Rummens were re-elected directors, and 

a dividend at the rate of 3/. per share was declared. 


Settlement of the Oughtibridge Miners’ Strike.—This 
dispute, which has extended over many months, has at 
last been settled. A deputation of men representing the 
miners’ union attended at the offices of the Silica Fire. 
brick Company, the owners of the collieries, After a 
protracted interview a price list was drawn up and 
mutually agreed to. Though the men have not obtained 
all they asked for, considerable advances have been given, 
so favourable that they thought they would not be justi- 





fied in prolongirg the strike. 





Trial of Sheffield Projectiles.—At a recent armour-plate 
trial instituted by the Government very successful results 
attended the firing of 6-in. steel shells made by Hadfield’s 
Steel Foundry Company, Limited. The projectiles were 
fired from a 6-in. breechloading gun at a 104-in. compound 

plate. This in itself is a severe test, shot of this class 

ing generally fired at 9-in. plates in Government trials, 
The shells were selected from ordinary deliveries, and 
were not made specially for the trial. All four shells 
netrated the plate, and were not damaged in any way. 
he plate was a good one and behaved very well, there 
being no cracks discernible at the back. The success of 
the projectiles is the more pronounced, because the firm 
was unaware that the trial was to be made. 


Searching for a New Coalfield. —This week borings 
were commenced at South Carr for the purpose of finding 
coal. The siteis about 10 miles due east from the present 
Denaby Main workings, 15 miles south-west from the 
Shireoaks Colliery, and_ contiguous to the Great Eastern 
and Great Northern joint railway. The district to be 
explored (about 12 miles) is within the probable boundary 
of productive coal measures marked on the section 
approved by the Royal Commission to inquire into the 
probabilities of finding coal in the Permian or new red 
sandstone series. The boring operations will be carried 
on by the Diamond Boring Company, of Whitehaven. 
The landowners are contributing to the cost. The cost 
of boring is estimated at near 5000/. It will be continued 
until the depth of 600 yards is reached. The promoters, 
it is said, intend to thoroughly prove the district once for 
all, and they mean to go down to the Barnsley and Silk- 
stoneseam. Opinions of eminent mining engineers have 
been obtained, and though they differ on minor points, 
they all agree that a workable seam will be found at the 
point where the borings have commenced. 


The Coal Contracts.—The placing of the Midland and 
other coal contracts at 10s. per ton for the next six months 
is reassuring the trade. There are other contracts on the 
market at the resent time, not for railway supply, but 
for export and shipping ; and there is a general feeling 
in favour of trying to improve on the 10s. per ton rate. 


John Brown and Co., Limited.—The directors of this 
company decided yesterday to recommend the payment 
of a further dividend of 1/. per share on the ordinary 
shares, less income tax, payable on July 3 next, making 
with the interim dividend of 10s. per share paid in 
December last, 1/. 10s. per share for the year, being at 
the rate of 10 per cent. per annum. 


ry 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on ’Change at the weekly market was only small and 
very little business was transacted, buyers and sellers 
alike being indisposed to enter into contracts. Telegrams 
from other iron-producing centres were anything but 
encouraging, and this had a detrimental effect upon the 
Cleveland market. Affairs here were just about as flat 
as possible. Previous to the arrival of a telegram from 
Glasgow, stating that prices in the Scotch centre had 
fallen pretty rapidly, a small business was done here 
at 40s, 9d. for prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron, but afterwards the figure fell, and 
at the close of the market there were several sellers at 40s. 
with few buyers over 39s. 9d., and some would not offer 
more than 39s. 6d. The consequence was that business 
was practically at a standstill. Middlesbrough warrants 
opened at 40s. 9d. and fell gradually to 40s., which was 
the nominal closing quotation ef buyers. To-day our 
market was very quiet and few transactions were re- 
corded. The tone was, however, rather better than at 
the close of yesterday, but there was no confidence in the 
market. For prompt No. 3 the general figure was 4Cs., 
and one or two parcels changed hands at that figure. 
There was nothing at all doing for forward delivery. 
Middlesbrough warrants were steady throughout the day 
at 40s. 6d. cash buyers with little or nothing doing in 
them. Lower qualities of iron keep pretty steady and 
they are in fair good demand. Grey forge is 38s. and 
No. 4 foundry 39s. East coast hematite pig iron is about 
51s. 6d. for mixed numbers of makers’ iron. 


The Make and Disposal of Pig Iron in Cleveland.—This 
evening (Wednesday) the Cleveland Ironmasters’ Asso- 
ciation issued from their offices here their statistics for 
May showing the make and disposal of pig iron in the 
North of England during that month. The returns show 
that of 151 blastfurnaces built, 89 have been in blast and 
have produced, altogether 216,681 tons of pig iron, or 
5386 tons less than 91 furnaces preduced during April. 
Of the production during May, 123,906 tons was Cleve- 
land pig iron, which was produced by 53 furnaces, and 
92,775 tons of hematite, spiegel, and basic iron made by 
36 furnaces. The total stocks of pig iron at the end of 
the month stood at 267,793 tons, or 3406 tons less than at 
the end of April. hipments during May reached 
82,363 tons, being an increase of 2580 tons on the previous 
month, and 2112 tons above those of May last year. 


Manufactured Iron and Steel. —In these two important 
industries trade is as dull as it well can be, and the out- 
look is as unsatisfactory as ever. It is generally under- 
stood that Messrs. Bolckow, Vaughan, and Co. will not 
close their Eston Steel Works and their Middlesbrough 
establishments entirely next week as it was at one time 
feared they might do, when they gave 5000 of their 
employés notice to terminate their engagements. It may 
be found necessary, however, to close a portion of the 
works, and it is likely that the firm will seek a substantial 
reduction in wages. Quotations for all classes of material 
keep very low, and can be hardly remunerative, and new 
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orders are very scarce. Common iron bars are 5/. 12s. 6d.; 
iron ship-plates, 5/. 10s.; steel ship-plates, 6/.; iron 
angles, 5/. 5s.; and steel angles, 5/. 15s., all jess the cus- 
tomary 24 per cent. discount for cash. Heavy sections of 
steel rails are still 4/, 10s. net at works. 

The Fuel Trade.—F uel on the whole keeps pretty firm, 
se for most classes being well maintained. Blast 


urnace coke remains at about 13s. for average qualities 
delivered here. 





MISCELLANEA. 

THE steamer City of Paris, from New York, arrived at 
Queenstown early on Wednesday morning, after steam- 
ing 2933 miles and making the passage in 6 days 8 hours 
32 minutes=19} knots an hour. 


At the first meeting of the newly-elected council of the 
Institution of Civil Engineers, the following officers were 
reappointed : r. H. L. Antrobus as treasurer, Dr. 
William Pole, F.R.S., honorary secretary; and Mr. 
James Forrest, the secretary, 


The electric lighting of the s.s. Ophir, now being built 
by Messrs. R. Napier and Sons, of Glasgow, for the 
Orient Steamship Company, is being carried out by 
Messrs. W. H. Allen and Co., of the York-street Works, 
Lambeth, 8.E. 


The receipts of the twenty-three principal railways 
of the United Kingdom, for the week ending May 24, 
amounted, on 16,245 miles, to 1,404,533/., and for the 
corresponding period of 1890, on 16,1594 miles, to 
1,447,093/., an increase of 85} miles, or 0.5 per cent., and 
a decrease of 72.560/., or 4.9 per cent. 


At the request of the Canadian Government, Sir 
Douglas Fox has prepared estimates for a tunnel between 
Prince Edward Island and the mainland. The estimated 
cost of the tunnel from shaft to shaft, including the land 
tunnels and other contingencies, is: For a tunnel 11 ft. 
in diameter, 1 075,200/.; for a tunnel 14 ft. in diameter, 
1,971,800/. ; and for a tunnel 18 ft. in diameter, 1,990,000/. 


Having in view the disturbed state of affairs on the 
Pungwe River in Kast Africa, it may be of public interest 
to know that the Portuguese Government are at the pre- 
sent time putting together some shallow draught gunboats 
for service on the Pungwe, and Messrs. Yarrow and Co., 
who constructed them, have only lately despatched some 
additional machinery to fit them for the service. 


A meeting attended by 300 share and bondholders of 
the Panama Canal Company has unanimously voted a 
resolution urging the French Government to use its in- 
fluence with the governor of the Crédit Foncier de 
France, in order that hé may take up M. de Lesseps’ 
project and complete the canal. A deputation of five 
members was elected to submit the resolution to the 
Government. 


The secretary of the London Chamber of Commerce 
received the following communication on the 2nd inst. 
from the Foreign Office: ‘*‘ Her Majesty’s consul at 
Gothenburg reports that the Water Works Board of that 
town will, up to July Ist next, receive tenders for pump- 
ing machinery, consisting of centrifugal and piston pumps 
with a joint capacity of about 130 horse-power, wit 
boilers, engines, &c. The conditions, specifications, &c., 
may be seen at the Town Office for Public Buildings 
(Byggnadskontor) at Gothenburg.” - 


The half-yearly report of the Peninsular and Oriental 
Steam Navigation Company to the 31st of March last 
states that the traffic returns of the six months have been 
satisfactory so far as the passenger receipts are concerned, 
but the freight revenue exhibits a considerable deficiency 
in comparison with that of the corresponding period of 
the previous year. The dividend now payable on the 
Preferred Stock is at the rate of 5 per cent. per annum, 
and the directors reconimend an interim dividend on the 
Deferred Stock at the rate of 7 per cent. per annum, the 
same as at the corresponding period of last year. 


The Russian Government intend to push on the con- 
struction of the Great Siberian Railway, with a view to 
opening it for traffic in 1895. The line connecting 

ataoost with Chelabinsk is already in course of con- 
struction, and large parties of engineers have already 
proceeded to Vladivostock by sea, for it has been decided 
to commence the Graffsky- Vladivostock section first, that 
section being deemed of most strategical importance. 
From inquiries instituted into the economic condition of 
Canada and the north-western provinces of America 
before and after the construction of the Canadian Pacific 
Railway, the Government have no doubt that the line will 
pay eventually, as the conditions in Siberia are more 
avourable than were those in Canada; but they antici- 
pate a deficit during the first few years of its working, 
which they will have to make good by a subsidy. 


In a communication to the Engineering News, Mr. F. H. 
Latimer states that he has found that adding oxalic acid to 
the ordinary blue print mixture materially lessened the 
necessary time of exposure. The solutions used were: 
(1) Ammonio-citrate of iron 120 grains, water 1 fluid 
ounce, to which is added a few drops of strong ammonia 
solution till the odour is quite perceptible. (2) Potas- 
sium ferricyanide, 105 grains, water 1 fluid ounce. (3) 
Saturated solution of oxalic acid. Equal quantities of 
the first two solutions were mixed together, and to 10 parts 
of this mixture from 1 to3 parts of the oxalic acid solution 
are added just before use, with the result that in cloudy 
weather the solution containing three parts of oxalic acid 
prints about ten times as quickly as the pure solution. For 
ordinary purposes, however, it is better not to add more 
than 20 per cent. of the oxalic acid solution, or difficulty 
will be found in getting the lines to wash white. 





A new lock is now being constructed for the Sault Ste. 
Marie Canal. To enable the work to be done a cofferdam 
had to be built which lately sprung a heavy leak, which 
was stopped by stock-ramming as follows: The dam is 
a clay wall with its base 22 ft. below the water level in 
the canal. Its minimum width is 8 ft. and it is confined 
between two timber cribs filled with stone. The leak was 
caused by the water blowing through a vertical rock 
crevice which was 4 ft. below the bottom of the cribs and 
about 9 ft. below the water in the river below the lock. 
At one time the leak was so large that three bales of hay 
were drawn through it, but the cribs were not upset. 
Sheet piling of 12 in. by 12 in. piles were driven down to 
the rock and the gap filled with some 2000 sacks of clay 
and loose clay, which was then loaded with rock, and the 
leak reduced so much that the pit could be cleared of 
water by the pumps. To finally stop the leak stock- 
ramming wasresorted to. Soundings weremadethrough the 
clay wall and the crevice located. An iron pipe was then 
put down, which was filled with clay, and an iron rod 
driven by a pile driver was used as a piston to ram the 
clay into the crevice. This operation was repeated until 
the clay so rammed forced the puddle wall upwards and 
the leak was stopped. 


The following table of locomotive statistics during the 
tsix years on the Chicago, Burlington, and Quincy 
wd which we have taken from the Engineering 

News, may be of interest. 


| 1888. 1889, 1890. 











Miles operated 1,982) 2,034) 2,069) 2,080 2,155) 2,119, 2,030 
Thousands of train | | 
miles 10,§86 11,861 11,416 12,551 12,613) 12,573 14,330 
Thousands of } | | | | 
freight train! | } | 
miles... ..| 7,272) 8,364 7,752 8,558) 8,280) 8,634 10,035 
Number of engines! | | 
on road .. . | 462; 462, 463 473) 490, 480 478 
Miles run per en- } | | 
gine... | 88,548, 35,440 33,853 $8,607 36,008 96,502 40,717 
Cost per Mile in | | | 
Cents. | | | | 
Miscellaneous es «ot as +. | «-- | 0.08] 0.11 
Small stores - | O11} 0.11 | 0.08} 0.08; 0.14) 008} 0.07 
Waste, oil, and | | | 
tallow --| 0.35; 0.28 | 0.21) 0.18) 0.27| 0.23) 0.28 
uel 5.34 | 5.25 | 4.47| 4.60) 6.02) 5.91| 5.72 
Wages | 7.46) 7.27 | 7.42) 7.21) 7.96 Led 7.04 
Repairs 5.46 5.59 | 5.04| 4.45) 5.63) 5.62| 4.70 
PE BIE SRT S| Se cel 
Total .. 18.50 | 17.22 | 16.52 20.02 | 19.31 | 17.92 





The 37th annual meeting of the Suez Canal Company 
was held last Wednesday. The report of the president, 
M. F. de Lesseps, states that last year's receipts 
amounted to 70,460,910f., and the expenses of every sort 
to 32,327,526f. ; 3389 vessels passed through the Canal in 
1890, and the income derived from them reached 65, 427, 230F. 
These ships carried 161,353 passengers, which swelled the 
income by 1,613,538f. The number of vessels that went 
through the canal for the first time in 1890 was 301, an 
increase of 13.58 per cent. on the previous year. Of the 
entire number the division among the various countries 
was as follows: English, 2522; German, 275; French, 


h}| 169; Dutch, 144; Italian, 87; Austro-Hungarian, 55; 


Norwegian, 43 ; Spanish, 34; Turkish, 21; Russian, 20; 
Portuguese, 7; Japanese, 4; Greek, 3; American, 3 
Brazilian, 1; Siamese, 1. In 1889 the canal was used at 
night by 2457 ships, but in 1890, with the aid of the 
electric fight, 2832 ships passed through the canal by 
night, or 83 per cent. of the entire number. The average 
length of the passage was 24 hours 6 minutes, or without 
reckoning stoppages, 17 hours 52 minutes. This is about 
2 hours 38 minutes less than the average length of the 
passage in 1889. During the year many improvements 
and new works have been carried on, including the 
extension of various basins, erection of buildings, &c. 
The net dividend, including interest, is 86f. 75c. It 
would have been 87 f. 31 c. but for the recent increase in 
the French tax from 3 to 4 per cent. 


The Royal Naval Exhibition appears to lack nothing in 
the matter of appliances for protection against fire. At 
no fewer than sixty positions throughout the new annexes 
and special buildings added to the covered space occupied 
by the Military Exhibition last year—including the 
Camperdown Gallery and the Victory—Messrs. Shand, 
Mason, and Co. have supplied sets of portable apparatus 
to be worked by one or two men; and in addition two of 
their steam fire engines are held in readiness for instant 
use. One very powerful ‘‘ equilibrium ” engine, having a 
capacity of 900 gallons per minute, is stationed near the 
lake, and in a very few minutes from the sounding of an 
alarm could pour a huge volume of water with irresist- 
able force upon the Victory or adjacent buildings should 
a fire unfortunately get beyond the control of the hand 
appliances. Under the superintendence of Mr. G. Duck, 
a late officer of the Metropolitan Fire Brigade, an excel- 
lent brigade of firemen has been organised, in no way 
connected with private enterprise, as has been erroneously 
stated. The value of similar precautions taken in con- 
nection with the Royal Military Tournament at the 
Agricultural Hall was evidenced last week when what 
threatened to be an extensive fire was brought under con- 
trol before the arrival of the Fire Brigade by the use of 
Messrs. Shand, Mason, and Co.’s apparatus handled by 
the troops. The protection of the whole of the buildings 
in which the German Exhibition is now located has also 
been entrusted to the same firm of fire engineers. Be- 
sides the steam fire engines referred to above, one of which 
is similar in design to engines supplied to Her Majesty’s 
Board of Admiralty and the London County Council, 
Messrs. Shand, Mason, and Co. exhibit in the Howe 
Gallery of the Royal Naval Exhibition a light portable 





umping engine which has been found specially adapted 
or dock and shipyard use, also a fixed “ equilibrium ” 

_ ine as fitted on board Her Majesty’s ships Hercules and 
ultan. 


During the winter of 1888-9 an extended series of tests 
were made on the Eastern Railway of France to determine 
the relative economy of deep and shallow fireboxes, with or 
without brick arches, water tables, deflectors, hollow 
stays, &c. The method followed was to make numerous 
analyses of gases drawn from the smokebox during re- 
gular trips, varying, for each trip, the positions of the 
dampers and deflectors and the amount of opening of the 
air passages above the fire. Engines similar in other 
respects, but with and without brick arches, were also 
tested. The temperature of the smokebox was taken by 
thermometers and ranged from 590 deg. Fahr. to 608 deg. 
Fahr. The coal used in most of the tests was a bitu- 
minous slack and was thoroughly wetted before firing. The 
best results were obtained from a locomotive having a deep 
firebox, with a water table, the grate area being 18.6 
square feet. In this case 73.4 per cent. of the total 
heat of fuel was utilised in making steam, briquettes 
being used as fuel. Nearly as good results were obtained 
with an express engine having a shallow firebox with 
25.8 square feet of grate area and fitted with a brick arch 
and air es in the front of the furnace. In this case 
72.2 per cent. of the total heat of the fuel was utilised in 
producing steam. From the results of the tests, it was 
determined that for locomotives, with large grates, the 
brick arch is very advantageous. Air passages in the front 
of the furnace greatly increase the economy. A deflector 
gives similar results to those obtained with the air passages 
if the engine is fitted with a brick arch. For locomotives 
with deep fireboxes the combustion is always excellent 
with a water table, whether an arch or deflector is used or 
not, but is not always as econvmical as with locomotives 
having a large grate and air passages. With deep fire- 
boxes there is always a considerable quantity of air sup- 
plied in excess of what is required for complete combus- 
tion. The most economical combustion was obtained 
with an excess supply of }. 


An important new application of Mannesmann tubes 
has been made the subject of an interesting paper, read at 
Berlin on the 4th inst. by Dr. Werner von Siemens, from 
which we take the following extracts: The firm of 
Siemens and Halske are the owners of large copper works 
at Kedabeg (Ural). Owing to the difficulty of procuring 
coal on pe Atl terms in that district, the works 
had for a number of years to rely upon wood fuel, when 
the enormous increase in its consumption caused the ad- 
ministration to seek other means of heating furnaces, Xe. 
Petroleum being abundant in the neighbourhood and the 
supply of massud, the combustible residue of the petro- 
leum production, being both cheap and plentiful, it was 
after a preliminary trial decided to burn the inferior 
kinds of petroleum in furnaces specially constructed for 
the purpose by Mr. Fred. Siemens. The only re- 
maining difficulty consisted in providing means of con- 
veying the liquid fuel to the level of the works, as 
the town of Kedabeg is situated at an altitude of 
1000 yards above the petroleum and massud stores, 
Toothwheel or wire-rope railways were found to be 
too expensive for the purpose, and therefore it was 
decided to convey the material by means of a main tube. 
The great elevation of the works necessitating a working 
pressure of about 1500 lb. per square inch, it was deter- 
mined to adopt the Mannesmann weldless steel tubes in 
its construction. The main, which was completed in 
April last, consists of tubes 4 in. internal diameter by 
3 in. thick, and its total lengthisabout 15 miles. The tubes 
were rolled by the Mannesmann Works, at Kountan, 
Austria, and tested to a pressure of 3000 1b. per square 
inch. The connections were made by screwed and 
socketted joints. The necessity of packing was dispensed 
with, owing to the accuracy with which the threads were 
cut. This application of Mannesmann tubes has proved 
so satisfactory to Messrs. Siemens and Halske that they 
contemplate an extension of the line, comprising the whole 
distance from the wells to the works, 





Tue Sugz Cana..—The dividend of the Suez Canal Com- 
pany for 1890 will be 37. 14s. 1d. per 20/. share, showing 
an increase of 1s. 4d. per share as compared with 1889, 

A Larce Gasnotper ror East GREENWICH. — 
Messrs. Clayton, Son, and Co., of the Moor End 
Iron Works, Hunslet, Leeds, are building an im- 
mense gasholder—said to be the largest in the 
world—for the East Greenwich Station of the South 
Metropolitan Gas Company. The holder will have a 
capacity of 12,000,000 cubic feet of gas ; it will be 300 ft. 
in diameter, with an altitude of 180 ft. when at its full 
height ; its total weight will be 2220 tons, of which 1840 
tons will be of wrought iron, C0 tons of cast iron, and 320 
tons of steel ; and it will require 1200 tons of coal to fill it 
with gas. It will be the first six-lift holder ever erected, 
the nearest approach to this being a five-lift such as 
Messrs. Clayton supplied to the South Metropolitan Gas 
Company last year. For the reception of the gigantic 
gasometer a concrete tank 303 ft. in diameter and 
31 ft. 6 in. deep has been made at a cost of 15,0001. The 
cost of the holder—its manufacture, erection, and com- 
pletion—will be 41,195/. Messrs. Clayton have under- 
taken to have the gasometer erected by October, 1892. 
The holder will be made in sections in Leeds and will 
be then sent by railway or by boat to East Greenwich, 
where Messrs. Clayton, who will send their own men to 
do the work, are putting down steam cranes and special 
machinery for the erection of the huge structure. The 
holder was designed by Mr. F. Livesey, the ohief engineer 
of the South Metropolitan Gas Company. 
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THE WAR IN CHILLI. 


THE news from South America must be quite 
exhilarating reading to the builders of fighting 
ships and the manufacturers of war material 
generally. There is some satisfaction in doing 
work for customers that are likely to put their pur- 
chases so thoroughly to the ultimate purpose for 
which they are intended. There is nodoubt that 
the Chilians do this, for our greatest naval heroes, 
of whom we are so proud, could not have fought 
with more spirit than has been shown in the 
recent naval actions in the Pacific. The latest 
news is of a brisk little fight which took place 
between the Congressionalist corvette Magellanes, 
on one side, and, the Presidential torpedo gun- 
boats Almirante Lynch and Almirante Condell, 
together with another vessel, the Sargeanto Aldea, 
a name which may refer to one of the two gun- 
boats of 800 tons last ordered by the Chilian 
Government, were on the other side. The account 
of the battle, which appeared in the New York 
World and which the Times correspondent in the 
United States has telegraphed over, gives not 
much information which is of value from a naval 
point of view. It appears that the Magellanes 
was in Chajiaral Bay when the attacking vessels 
were sighted. The captain of the corvette, who 
must be a born naval commander, ordered his 
men to go on with their breakfasts ; a most wise 
proceeding, which thus doubtless inspired them 
with confidence and prevented confusion through 
premature excitement. By the time the gunboats 
got within range the corvette was ready for the 
attack, but her fire was reserved until it was not 
likely to be thrown away. The three boats 
approached bows on; the Condell commenced the 
attack, and the two others followed suit, the cor- 
vette replying as soon as the range suited her, for 
it is said she made ‘‘every shot tell ;” an expression 
which is doubtless a figure of speech on the part 
of the World’s reporter, although the practice 
appears to have been very good. The Magellanes 
is said to have been getting up steam at the begin- 
ning of the fight and we should gather from the 
description that she was not under way at first, but 
after a time was able to manceuvre. From the 
way in which the boats made the attack she was 
only able to work her forward batteries and her 
right Hotchkiss gun, her heavy guns being useless. 
The first important incident was the carrying away 
of the only remaining chimney of the Lynch, the 
projectile which did this also killing twenty men on 
the latter vessel. The Aldea managed to disable 
the corvette’s ‘‘forward port battery,” but in return 
was ‘‘nearly blown to pieces,” both her masts being 
shot away, her smoke-stack levelled to the deck, and 
her pilot-house and officers’ cabins were smashed 
to splinters. An incident next occurred which we 
give in the reporter’sown words. ‘‘The Almirante 
Lynch at this stage of the fight fired a torpedo 
which made straight for the Magellanes’ bow, but 
a huge cannon ball, dropped into the water, 


2| caused a swell which changed the torpedo’s direc- 


tion.” The Condell appears to have been least 
hurt up to this time, and the Magellanes ‘finally 
turned to bring her broadside on her.” Just 
then a shot from the Lynch knocked the 
spar on which the Magellanes’ flag was flying 
into the sea, whereupon a gunner jumped over- 
board and rescued the colour, being dragged again 
on board by ropes thrown to him, and waving the 
colour. This deed is said to have inspired the 
Congressionalists with renewed ardour, and they 
soon made it too hot for the Presidential vessels, 
which accordingly retired, with the Magellanes in 


684 | pursuit, as best she could. She soon returned to 


Chaiiaral, her speed, which is probably about 10 


5 | knots as a maximum, not being sufficient to enable 


her to keep the faster vessels in range. 

The result of the fight is undoubtedly a brilliant 
victory for the Congressional party. The Magel- 
lanes is but an unarmoured composite corvette of 
800 tons displacement. She is, according to 
‘* Brassey's Annual,” 190 ft. long and 28 ft. wide. 
Her draught of water is 14 ft. 9 in. and her indi- 
cated horse-power 1230. Her armament is given 
by the same authority as one 7-in. breechloading 
gun, one 64-pounder, and three light guns, but 





doubtless this refers to her original outfit when she 
was built in 1874, and probably she has been re- 
armed since then. The Lynch and Condell, sister 
ships, are each 50 ft. longer than the corvette and 
but 6 in. narrower, and have not very far from four 
times the power, being 4500 indicated horse- 
power each. The Magellanes is, however, more of a 
ship, having a draught of 14 ft. 9 in. as against 
10 ft. of the torpedo gunboats. Supposing the 
action to have been fought in a rough sea, the extra 
body of the Magellanes may have been a consider- 
able factor in deciding the issue of the fight. The 
Sargeanto Aldea is to us an unknown quantity, but 
we should suppose that she alone ought to have 
been a sufficient antagonist for the Congressional 
vessel. According to the report the Magellanes 
was not so badly injured as might have been ex- 
pected. Her forward port battery was badly 
damaged, gun carriages damaged, and spars and 
rigging destroyed. ‘Twenty-two men were killed 
and sixty wounded. 

It will be noticed that there is very little said in 
this report about torpedoes, and this probably was 
due to the large number expended by the two tor- 
pedo gunboats when they sunk the Blanco Encalada, 
as described in our last issue. The issue raises an 
important question, and, indeed, these two fights 
put torpedo warfare in a somewhat different 
light. The old theory was that the torpedo boat 
had to do its work at one blow—to kill or die. It 
is evident, however, that with so uncertain a 
weapon it is useless depending on a single shot, 
and that torpedo vessels must be prepared to hit 
often. The problem is a serious one, not only on 
account of the costliness of the weapon, but also 
the space required for storage. Making these 
weapons larger, which has been the direction 
they have been taking, may be checked by these 
considerations, and it is a question whether a num- 
ber of smaller short-range torpedoes should not be 
carried. In any case, the effective range of the fish 
torpedo must necessarily be less than that of the 
gun ; and as it is useless to compete in this matter, 
it is a question whether it is not better at once to 
accept the conditions, and only use the more deadiy 
but more uncertain attack for close fighting only. 
The problem is one which requires a very nice 
weighing of probabilities for its solution. 

That a small corvette should have succeeded in 
beating off an even more formidable attack than 
that which shortly before subdued an ironclad of 
more than fourtimes her size, is a feat most creditable 
to the Magellanes, and we regret we are not able to 
put her captain’s name on record. The Chilians seem 
made of just the right material for fighting men. 
If we could sink all feelings of humanitarianism 
and give our military instincts full play, we should 
say, what a pity it is that these good sailors cannot 
get more ships and guns to furnish us with more 
extended object lessons in the art of modern naval 
warfare. 

It should be mentioned that the torpedo which 
the Lynch fired, and which did not hit the Magel- 
lanes, struck a merchant barque, the Bertha E., 
and sunk her, drowning two of the crew. 





THE BRINE PUMPING BILL. 

Tue Bill which we discussed in our issue of 
May 1, introduced to provide compensation for 
subsidences caused by brine pumping in the salt 
districts, is, we learn, to be stoutly opposed by the 
Salt Union in the House of Lords. As we have 
already explained, a House of Commons Committee 
passed the preamble of the Bill without much 
hesitation, and thereby acknowledged and adopted 
the principle of compensation. Practically they 
dispensed with scientific evidence as to whether or 
not the frequent subsidences of land and buildings 
in Cheshire were due to the pumping of brine, 
accepting it as obvious that millions of tons of salt 
could not be extracted in this way without doing 
injury to the supervening property. Their de- 
cision upon the measure was thus limited to the 
question of who should be entitled to compensation, 
and how much should be paid. They determined 
to exclude county council and other local autho- 
rities, gas, water and railway companies, brine 
pumpers, and persons who drew rents and royalties 
from the operation ; and they fixed the compensa- 
tion at a rate not exceeding 3d. per 1000 gallons of 
brine pumped per annum. Something like a 
million and a half tons of salt are obtained from 
Cheshire in this way every year, and the damage 
done to property is estimated at about 90001. a 
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year. The value of the measure to property owners 
is therefore very apparent. 

The recently formed Salt Union, being the largest 
workers in this field of industry, are necessarily 
regarded as the greatest offenders, and they, having 
hitherto enjoyed absolute free trade in their enter- 
prise, naturally object to the proposed tax on their 
operations. They are accordingly preparing to 
renew the contest with increased vigour when the 
Bill comes before a House of Lords Committee. 
The subject is of interest to every one, inasmuch 
as it affects the supply and cost of native salt. To 
show the extent to which they are concerned the 
Salt Union points out, in a circular to the share- 
holders, that in any year in which the maximum 
levy of 3d. per 1000 gallons is imposed, the 
pecuniary loss to the union at the present rate of 
pumping would be approximately 20,000/. As the 

ill stands this maximum is to be levied in the first 
year after the Act is passed, and the union complain 
that it is unjust to do this ‘‘ before any evidence is 
brought that fresh damage has been caused by 
brine pumping, or any claims can be investigated.” 
The pumpers ‘ will therefore in effect be compelled 
to provide an advance compensation fund, thus 
offering encouragement to claimants who have 
acquired their properties with known liability to 
subsidence, whilst others have built on ground 
known to be sinking.” This contention is some- 
what vague as thus expressed, but it is clear that 
some safeguards should be provided against undue 
claims, and against anything in the nature of 
jobbery. That, however, is a matter of clauses 
easily arranged. There is more tangible matter in 
some of the other arguments which the union 
advance and intend to press upon the Lords Com- 
mittee. They will specially endeavour to submit 
scientific evidence, on the ground that ‘‘in the 
opinion of eminent men who have specially studied 
the subject, the subsidences cannot be entirely due 
to brine pumping, because if brine pumping ceased 
altogether, subsidences would occur from purely 
natural causes, asthey have, in fact, occurred in olden 
times before brine pumping was commenced, and 
as they do in fact occur at the present time in places 
so far away from any brine pump as to make it 
certain they are not caused by pumping.” This 
argument goes to the root of the matter, and it will 
-be only fair to the union to allow them to confirm 
it to some extent if they can. They further urge 
that as the Compensation Bill of 1881 was rejected 
and the brine pumpers had therefore reason to sup- 
pose that the question had been finally settled, it is 
unjust that the present brine pumpers should have 
to provide compensation for damage which, though 
happening after the passing of this Act, has been 
mainly owing to natural causes, aided possibly by 
the old workings and excavations by former pro- 
prietors, and in no case should the entire amount of 
such compensation be exacted from the brine 
pumpers only. There is certainly some element of 
equity in this latter view, and in like manner the 
union are not without justification in their further 
pleas that it is inequitable to require brine pumpers 
to compensate persons in respect of property where 
the value has been almost wholly imparted to it by 
the brine pumping for the salt and alkali industries, 
and especially where buildings have been erected 
on jand known to be liable to subsidence ; that 
if the principle of compensation were admitted 
there would be encouragement to build upon inse- 
cure land, and no security against increase of the 
rate by renewed application to Parliament ; that 
these industries have, during the past 100 years, 
contributed upwards of 1,000,000/. sterling in sur- 

lus tolls paid over to the county of Chester by the 

Veaver Navigation in reduction of the county 
rates, and, therefore, the people to be compensated 
have already benefitted by the work ; and that a 
new and special rate of this character ought not in 
any case to fall wholly on the brine pumpers, 
where they are not also the freeholders ; but what- 
ever is payable should be shared equally with land- 
owners receiving brine rents and royalties. Many 
other reasons are advanced in opposition to the 
Bill, but these are sufficient to indicate that the 
inquiry in the House of Lords is likely to be more 
effective and more interesting than that in the 
House of Commons. 





EDISON’S KINETOGRAPH. 
For the past ten or twelve years, or say ever 
since the telephone was invented, attempts have 
been made to devise an apparatus which should do 





for sight what that instrument does for sound, 
should enable us to see what is being done, as the 
telephone enables us to hear what is being 
said, at a distant place. A good deal of ingenuity 
has been lavished on the subject, without, however, 
much practical result, though several inventors 
have at all events shown it to be conceivable that 
by means of a mosaic of selenium cells, or some 
such device, a distant scene might be caused to cast 
its shadow on a screen before us. 

It has lately been bruited abroad, in one of those 
anticipatory rumours that sometimes start from 
Menlo Park, that Mr. Edison had the problem in 
hand, and it is no small evidence of the unique 
reputation of this marvellous man, that as soon as 
it was known to be in his hands, and deserving his 
attention, it was at once regarded as serious, even 
in quarters where the difficulty of the problem was 
known, and the improbability that it should be 
practically solved. 

In the interest of scientific progress it were to 
be wished that Mr. Edison had really obtained 
success, but now that we know what it is he has 
really been at work upon, we find that, as had 
indeed been suspected by a good many, it is a 
matter of much less importance and much less 
originality. The inventor, one day last week, de- 
scribed his apparatus to a member of Messrs. 
Dalziel’s staff, and the description was published in 
the Times of Friday last. 

In Mr. Edison’s own words : 

‘¢ The kinetograph is a machine combining electricity 
with photography, so that a man may sit in his drawing- 
room and see reproduced upon a screen the stage of a dis- 
tant theatre, may observe the actions of the actors ex- 
actly, and also hear the voices of the players or the music 
of an opera. So exact is the instrument that every muscle 
of the face and every expression is faithfully reproduced. 
The machine will, for instance, reproduce a boxing match. 
The whole scene is reproduced, every blow struck is seen 
nen. and even the sound of the blows can be heard. 

he kinetograph has only to be placed upon a table in 
front of the stage. The machine photographs the scene, 
and records the minutest sound. It begins to work as 
soon as the curtain is raised, recording the motions of 
the actors at the rate of 46 impressions per second. This 
is sufficient to give a continuous picture of what is hap- 
pening. The photographic slips are then developed and 
replaced in the machine and a projecting lens is substi- 
tuted for the photographic lens. Now, by adjusting the 
phonograph and by means of a calcium light, the whole 
scene may be reproduced in your drawing-room. As the 
impressions are permanently taken the scene may be 
reproduced years later and as many times as any one 
desires to see it. The photographs are reproduced in 
miniature or in life-size, so that nothing of the perform- 
ance need be lost.” 

The way in which the apparatus works is quite 
clearly described by the correspondent. It would 
be unreasonable to expect technical details in an 
account telegraphed across the Atlantic to a daily 
newspaper, but quite enough is given to enable 
anybody familiar with recent photographic work to 
realise precisely what it is that Mr. Kdison has done, 
if not the precise method he has adopted in doing 
it. It may at once be said that there is no reason 
to hesitate for a moment in accepting as entirely 
true the correspondent’s account of what he actually 
saw, since, except for the combination of the phono- 
graph with the projecting apparatus, there was 
really nothing shown which has not been accom- 
plished in America, in this country, and on the 
Continent by several different workers. Of course 
it remains to be seen whether Mr. Edison’s ap- 
paratus is not, as it very well may be, a great im- 
provement on those of his predecessors. 

The kinetograph, says the correspondent, is a camera 
arranged in a@ new manner to do new work. Ina small 
box containing the camera Mr. Edison places a roll of 
gelatine film { in. wide and of any length desired. The 
interior of the camera is arranged in the ordinary way. 
The gelatine strip is unrolled from one spindle and re- 
rolled upon another, and it is in ing from the first 
7 pio to the second that it is carried before the lens of 
the camera. The shutters of the camera are arranged to 
be worked by a shaft attached to a cylinder of a phono- 
graph. This shaft also works the spindles which carry 
the rolls of film, and the mechanism of the camera is so 
arranged that when the shutters are open the spindles 
stop, and the gelatine film is fixed before the lens. In 
less than the forty-sixth part of a second the photo- 
graph is taken, the shutters snap, and the spindles turn 
the gelatine strip, which moves on for anew photograph. 

Upon this point Mr. Edison said : 

** The trouble in all attempts heretofore made to repro- 
duce action and motion by photography was that the 
figures were not taken in a series with sufficient rapidity 
to get accurately the motion it was desired to reproduce. 
Mr. Hemment, the man who photographs running horses 
in the thousandth part of a second, had the idea, but he 
failed because he could only take half a dozen photo- 





graphs at a time, and these photographs, if reproduced in 
a series, would have shown a jerky and imperfect motion, 
My idea was to take a series of instantaneous photo- 
graphs of motions so rapidly that in the reproduction 
photographic representations would become dissolved in 
pure motion instead of a series of jerks.” 


The photograph shown to the correspondent re- 
presented one of the boys employed in Mr. Edison’s 
laboratory. The photographs were about 4 in. 
square, taken on the film at intervals of about 1 in. 


They represent the boy in the act of taking off his hat 
and bowing. Between the first view and the last of the 
series the complete motion of removing the hat and 
making the bow was clearly discernible, and there was 
no apparent change of position between any two consecu- 
tive views. The boy’s hat was upon his head in the first 
view, and his hand was at his side. The hand was 
gradually raised toward the head, which gradually in- 
clined forward, the hat was removed, and the bow com- 
og after which the hat was placed upon the boy’s 

ead. 


The first to achieve any success in photographing 
living creatures in rapid motion was Mr. Muy- 
bridge, of San Francisco. His earlier photographs 
were taken by the wet collodion process, and so 
were little more than silhouettes. They were also 
taken in a number of different cameras, and there- 
fore the number that could be taken of a single 
figure was limited. Besides, when the object 
photographed did not shift its position, as in the 
case of a man wrestling, the cameras all looked at 
it from different points of view, and so did not 
quite accurately represent changes of motion 
viewed from the same stand-point. Nevertheless 
Mr. Muybridge’s pictures, when combined in the 
zoetrope, or when thrown on the screen by the 
apparatus which its inventor termed the zoopraxi- 
scope, gave absolutely correct representations of 
the movements of animals, and showed nothing of 
the ‘‘ jerky and imperfect motion” which, accord- 
ing to Mr. Edison’s statement, characterises the 
attempts of his predecesscrs. It is to be re- 
membered that once a complete cycle of move- 
ments has been obtained, they can be repeated ad 
iayfinitum, and so the machine can be made to work 
with any desired speed, and thus jerkiness is got 
rid of. Muybridge was followed by the Frenchman 
Marey, and by the German Anschutz, both of 
whom obtained better results, in consequence of 
the progress which has recently been made in 
photographic processes. Anschutz’s pictures have 
recently been exhibited, in an ordinary zoetrope, 
at the Camera Club. In this country also a 
very ingenious apparatus has been devised by Mr. 
Friese Greene, a clever young photographer, which 
has the same object, and appears to work in just 
the same way as Mr. Edison’s. 

In it the strip of gelatine film on which the pic- 
tures are taken runs continuously over two rollers, 
being wound on one as it is delivered from the other 
(just as in the well-known Eastman roller slide). 
It is, however, necessary that the film should be 
stationary at the instant while it is being impressed 
by the light. This is effected by a clip, which holds 
it still for the short space of time while the shutter 
is open, the rollers in the mean time continuing 
their motion, so that the feed is never interrupted. 
When the film is placed in a projecting lantern, a 
shutter being arranged to allow each successive 
picture to appear for an instant on the screen, 
and to cut off the intervals of change, the con- 
tinuity of vision blends the successive different 
pictures into one gradually changing view. This 
apparatus has already been shown to several photo- 
graphic societies in this country, with, as reported, 
successful results, 

It is difficult to see what advance Edison has 
made on this, except that with his great mechanical 
ingenuity, and hiscommandof mechanicalappliances, 
he has probably produced a more finished piece of 
apparatus working more smoothly and accurately. 

Mr. Edison states that he finds forty-six views 
must be shown in a second to get rid of the appear- 
ance of jerkiness, and this simply confirms pre- 
vious observations that the continuity of vision 
lasts for about the fiftieth of a second. 

The real difficulty in carrying out Edison’s pro- 
posals to the extent suggested lies in the photo- 
graphic part of the work. With the films at pre- 
sent at the disposal of the photographer it is only 

ossible to get these very rapid pictures in a very 
prilliant light. Until yet further advance is made 
in the sensitiveness of photographic plates (and 
such advance may at any moment be made), Mr. 
Edison will have to content himself with repre- 
sentations of sunlit scenes. When he comes to the 
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magic lantern representation of stage plays he will 
find that no artiticial light at present available, and 
no daylight which can get into an interior, will 
give detailed photographs at the rate of forty-six 
per second, 





SIR JOHN HAWKSHAW, F.R.S. 

Ir is remarkable how many of our great engi- 
neers have owed their birth to the county of York, 
and how tenacious of life many of them have been. 
Among the many north-country engineers who 
were in full practice at the time of the railway 
mania a few still remain among us, although their 
number is growing very small. The oldest of them, 
in all probability, Sir John Hawkshaw, passed 
away last Tuesday at the ripe age of eighty. 
This loss recalls the fact that the inauguration of 
our railway system has already gone beyond the 
recollection of all those who had attained man- 
hood when it occurred. It is more than sixty years 
since Sir John Hawkshaw was first actively en- 
gaged in the design of railways, and yet that inter- 
val does not carry us back to their beginning. As 
a boy he may have been taken to see the marvels 
of the Stockton and Darlington line, but even the 
longest professional life will scarcely serve to bridge 
the interval between ourselves and the achievements 
to which the nineteenth century owes its most dis- 
tinective features. The time has already passed 
when the history of an individual covered the span 
of modern engineering, that is of the time since 
wrought iron became so cheap that it could be freely 
applied in structures. Even the splendid heritage 
of health and strength with which the sturdy York- 
shire parents of those days often endowed their 
sons, cannot avail indefinitely to ward off the 
attacks of time, and the early giants fall one by one, 
reminding us fora moment of the changes which 
have occurred during their lifetime. 

It was in 1811 that John Hawkshaw was born. 
He was the son of Mr. Henry Hawkshaw, of Leeds, 
in which town he was educated at the Grammar 
School, until at a very early age he entered the 
oftice of Mr. Charles Fowler, who was a celebrated 
roadmaker. But the king’s highway was to be no 
longer the general means of traflic and travel, and 
very shortly young Hawkshaw was brought into 
contact with what was to be the chief occupation 
of his life, the designing of railway works. This 
was not in Mr. Fowler’s office, but in that of Mr. 
Alexander Nimmo, to which he removed. This 
gentleman, who had gained a high reputation, and 
was employed by the Government upon important 
public works in Ireland, was at the time engaged 
upon a scheme for a railway between Manchester, 
Leeds, and the Humber. The opposition of 
the landowners defeated the measure in 1831, 
and in the same year Mr. Nimmo died. This 
event diverted Mr. Hawkshaw into a fresh channel 
for a time, but it is curious to observe that event- 
ually he returned to the same work, and that his 
early repu'ation was won on the very lines with 
which he had become familiar during his pupilage. 
He had the disadvantage of following a man with a 
great reputation—George Stephenson—and also of 
advocating a policy which his predecessor had con- 
tinuously opposed, yet such was his ability that he 
succeeded in demonstrating the correctness of his 
view, and in persuading his directors to carry them 
out. 

After Mr. Nimmo’s death some of his clients 
sent Mr. Hawkshaw out to South America to 
manage the Bolivian copper mines. He was then 
at the age of twenty and he remained abroad three 
years. After his return he published a book en- 
titled ‘*‘ Reminiscences of South America; from 
Two and a Half Years’ Residence in Venezuela.” 
He then became assistant to the late Mr. James 
Walker, one of the most eminent engineers of his 
time, and while there he married, in 1835, the 
daughter of the Rev. James Jackson, of Green 
Hammerton, Yorkshire. At the age of twenty-six 
Mr. Hawkshaw was appointed engineer to the 
Manchester and Bolton Canal and Railway, a part 
of the extensive Lancashire and Yorkshire Railway 
system, which eventually came into his charge. It 
was about this time that he was consulted by the 
directors of the Great Western Railway as to the de- 
sirability of maintaining and extending the broad 
gauge system, which at that time extended only from 
London to Maidenhead. This report, which was an 
elaborate defence of the narrow gauge, as the most 
economical arrangement for this country, was the 
means of making known his great ability, and of call- 





ing attention to him as the successor to some of the 
leading engineers. It was not, however, successful 
in reversing the policy of the directors. Brunel’s 
genius threw a glamour over his supporters that was 
not to be pierced by logic, and he carried many of 
the large shareholders. Some of them even went 
so far as to find in the isolation of their system, 
threatened by Mr. Hawkshaw, an additional reason 
for persevering with it, as they considered it would 
place all the west country entirely in their power, 
and even do something to restore to Bristol the 
prestige which had been diverted to Liverpool. 

In 1840 George Stephenson announced his inten- 
tion of retiring from the profession, although he 
was only at the age of fifty-nine. Of the several 
great posts he held, that of engineer to the Man- 
chester and Leeds line fell to Mr. Hawkshaw. 
This was the line that Mr. Nimmo had been en- 
gaged upon, but it followed a different route for 
two reasons ; firstly, to avoid the opposition of 
certain landowners ; and secondJy, to obtain easy 
gradients. Of these latter George Stephenson was 
an ardent advocate, since he considered that the 
advantages of the locomotive were only to be fully 
obtained on lines that were level, or nearlyso. The 
nature of the country traversed by the Lancashire 
and Yorkshire Railway, which was developed from 
the Manchester and Leeds line, rendered it most difti- 
cult to follow the system of very gentle inclines, and 
Mr. Hawkshaw boldly abandoned it, and fought a 
battle in aid of his policy that compared in its inten- 
sity with the battle of the gauges. He constructed 
many important works, and eventually completed 
the system, which covered 428 miles. He showed 
the way in which steep inclines could be worked in 
1843 by constructing one at Halifax, with a rise of 
lin 44, This was worked with ordinary locomo- 
tives without difficulty, and was traversed every day 
by twenty-two passenger trains and many goods 
trains. This example broke down the prevailing 
prejudice and rendered possible the building of 
many railways in districts that had hitherto been 
considered inaccessible, particularly abroad. 

Work flows in rapidly to the successful engineer, 
as the following list of a few of the undertakings 
about which Mr. Hawkshaw was consulted will 
show ; the Riga and Dunaberg, and the Dunaberg 
and Witepsk Railways, in Russia; the Penarth 
Dock and dock in Cardiff Roads ; Londonderry 
Bridge, Ireland ; Charing Cross and Cannon-street 
Bridges and Stations with the connecting line ; the 
East London Railway ; the Government railways 
in Mauritius ; the Albert Docks, Hull; the south 
dock of the East and West India Docks; the 
foundations of the forts at Spithead; the ship 
canal from Amsterdam to the North Sea. Mr. 
Hawkshaw was also for many years consulting 
engineer to the Madras Railway and the Eastern 
Bengal Railway ; he was also referee to the San 
Paulo Railway in Brazil. Many of these works are 
known by repute to most of our readers, and were 
enterprises both of magnitude and difliculty, but they 
only form some of the salient points in the vast area 
over which Mr. Hawkshaw’s exertions were spread. 
Among other undertakings not mentioned was the 
completion of Holyhead Harbour, after the death of 
Mr. Rendel in 1856. This was a work of national 
importance, and on its formal opening the honour 
of knighthood was conferred on the engineer in 
1873. Another Government enterprise intrusted 
to Mr. Hawkshaw was the examination of the 
various schemes for the supply of Dublin with 
water. This was in 1860; the Vartry scheme 
which he recommended was carried out. In 1862, 
very shortly after the bursting of the St. German’s 
sluice of the Middle Level, Mr. Hawkshaw was 
called in to advise upon and carry out the best 
means for excluding the sea from the large tract of 
low-lying land then inundated. He replaced the 
sluice by sixteen large syphons, and thus averted 
all danger of a repetition of the former catastrophe. 
In 1863 Mr. Hawkshaw contested Andover, but 
failing he never again sought Parliamentary 
honours. 

Whenever welook back atthe career of an engineer 
that was in a leading position between the years of 
1860 and 1870 we are almost certain to find that he 


was consulted by the Khedive of Egypt. Surely 


the fall of Ismail Pasha was not more regretted 
anywhere than in Great George-street, Westmin- 
ster, for he had a wonderful knack of raising money 
for public works, and for spending it on that and 
other objects. Mr. Hawkshaw was no exception 
to the general rule, and in 1862 he went to 
Egypt to report on the works of the Suez 





Canal. He had no difficulty in deciding that 
it did not present any insuperable engineer- 
ing difficulties, a conclusion that would not 
be acceptable to Lord Palmerston. On a second 
visit he surveyed the Nile between the first and 
second cataract, and proposed works to render it 
navigable as far as Wady Halfa. From there he 
advocated a railway to Khartoum. In 1865 he 
became, in conjunction with Mr. J. Dirks, engineer 
to the Amsterdam Sea Canal, a direct navigable 
channel, 154 miles long, from Amsterdam to the 
North Sea, intended to supersede the North 
Holland Canal of 52 miles long. The canal has a 
depth of 23 ft. with a clear width at the top of 
197 ft. But the Severn Tunnel will rank as Sir 
John Hawkshaw’s greatest engineering feat, in 
view both of the commercial importance of the 
work and of the physical obstacles which were over- 
come. During the thirteen years when the tunnel 
was under construction, the influx of water was so 
constant and copious that fears were frequently 
entertained as to the possibility of completing the 
work. But Sir J. Hawkshaw’s skill and perse- 
verance placed the issue beyond doubt even 
before 1885, when the first train passed under 
the river between England and Wales. Be- 
fore he commenced this work he had already 
proposed the boring of a tunnel between England 
and France, and had made a number of borings 
and soundings, partly at his own expense. His 
opinion was entirely favourable to the scheme ; 
there are, however, other considerations than those 
of an engineering nature to prevent its execution. 

Mr. Hawkshaw was elected an Associate of the 
Institution of Civil Engineers on February 16, 1836. 
On August 7, 1888, he became a Member, and in 
1862-63 he filled the presidential chair. He was 
also a Fellow of the Royal Geographical Society and 
of the Royal Society. In 1875 he was the Presi- 
dent of the British Association, which that year 
met in Bristol. His address attracted a great deal 
of attention, and was the text for numerous leading 
articles in the daily papers. It dealt generally 
with the progress of engineering science, particu- 
larly in relation to railways. He was for a time 
lieutenant-colonel «f the Engineer and Railway 
Volunteer Staff Corps. 

Mr. Hawkshaw early established a high reputa- 
tion as a Parliamentary witness. The care and 
precision with which his evidence was always given, 
and the fact that both from high conscientiousness 
of character and great powers of memory, he was 
never found to contradict himself, no matter after 
what interval of time, gave to his testimony great 
weight and value. For some years past he has re- 
laxed his professional exertions, and on December 
31, 1888, he definitely retired, leaving his business 
to the care of hisson, Mr. John Clarke Hawkshaw, 
and to his partner, Mr. Harrison Hayter. His 
death will be greatly regretted by a wide circle of 
friends. 








THE WASHINGTON PATENT 
CENTENARY. 
(From our New York CorRESPONDENT. ) 

Your correspondent having received a cordial 
invitation ‘‘to become a member of the Congress 
of Inventors and Manufacturers of Inventions,” at 
first was inclined to cordially accept, but on further 
inquiry finding that this cordial invitation involved 
an outlay of 5 dols., he decided to wait a conclu- 
sion of a trip south before qualifying. Thus he 
arrived early one beautiful morning in Wash- 
ington and started for head - quarters full of 
the idea of qualifying as aforesaid and trust- 
ing in Providence to geta return for the 5 dols. 
either out of some sanguine inventor, or in 
some other mysterious way—‘‘the ways of pro- 
vidence are mysterious’—provided the limit was 
not too great. The first object met was a long- 
haired, sharp-faced, eager-eyed man, tall and 
lanky, wildly rushing down Pennsylvania Avenue, 
amid a flutter of red, white, and blue ribbons, and 
carrying a mysterious box. He would have been 
arrested in London as a dynamiter instanter. In 
that hasty glance your correspondent recognised 
‘*the man with the astronomical clock.” This 
wonderful instrument will not only tell you what 
time it is on the earth, but in the heavens and in 
the waters that are above the heavens. You can 
tell whether Jupiter is all right or not ; the zodiac 
is under its supervision, likewise the ecliptic 
and all other great circles. It will predict an earth- 
quake, and a panic in Wall-street with equal facility, 
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and will tell time either way, 2000 years before or 
after, with the same ease and accuracy. This en- 
counter showed your correspondent he was evi- 
dently on the right road to the Congress ; a turn 
around a corner developed another landmark, or 
perhaps signpost ; this was the man who has of 
ite haunted New York and perhaps other cities 
trying to dispose of a half-interest in the grand 
combination hog scratcher and woman’s crimping 
pin apparatus ; he wore spectacles, was long-haired, 
sallow and eager as a hawk. Your correspondent 
hesitated about advancing further, when he saw 
the patent cradle fiend. The ‘‘ fiend” has Homer’s 
classic voice of thunder and throat of brass, like- 
wise cheeks of the same material. He discovered 
by intuition—for he has no children of his own, if 
he ever had this cradle disposed of them—that the 
brain is injured in infancy by rocking a child from 
side to side, it mixes ‘‘ thwart ships,” to use a 
nautical term, and the results are disastrous, so he 
has a combination of strings and levers which gives 
a horizontal rotary combined elliptical action and 
this, it is believed, tends to prevent abnormal deve- 
lopment. Next came the flying machine men 
who were out in full force. One hopeless cripple 
had lain five years on his back and watched 
the celebrated man-of-war birds sailing over him 
until he had discovered the secret of their 
motion, which he would impart to any investor 
for a consideration, These apparitions, some of 
them quite familiar to the writer, such as 
the jet-propulsion man, the perpetual motion 
crank, and the Keeley motor party, startled him 
so, that he did not materialise as a member of 
Congress, but quietly stole into the meeting and 
took a seat near the door to await developments. 
There were two classes present as distinctly marked 
in appearance, as though labelled—the inventor and 
the promoter. The former had that eager strained 
appearance, the eyes popping forward so that as 
my companion remarked, you could see the white 
of the eye at the first glance having a ‘‘ lean and 
hungry look, he thinks too much, such men are 
dangerous ;” the other had a quiet but shrewd 
twinkle in one corner of the eye and a composed self- 
satisfied expression to his face, in fact an almost 
benevolent appearance, and he was rather numerous. 

The general appearance of the assembly, or rather 
congress, was interesting after you had withdrawn 
your gaze from the picket lines as set forth above 
and fixed it on the host at large. Such men as 
Professor Bell, Professor Thurston, Professor Gore, 
Dr. Dewey, and others of note in this country and 
in Europe, were seen either on the stage or in the 
house. 

The proceedings began with a brief address from 
the President of the United States, in which he stated 
this assemblage marked an era in civilisation and 
welcomed the inventors. Following him came 
Hon. Charles E. Mitchell, Commissioner of the 
Patent Office. He noted the fact of a patent 
having been granted to Jos. Jenks in 1646 for a 
scythe, after which all modern scythes have been 
modelled. Senator Platt, of Connecticut, followed. 
This was quite fitting, for if there is one State which 
has contributed most largely to patents, from a 
wooden nutmeg and Yankee clock to the present 
three-headed governorship, that is the one. His 
speech was witty and quite well received. The 
Commissioner of Labour, Carrol D. Wright, in 
the next speech, asserted that labour-saving devices 
stimulated labour by opening up new fields for 
employment. This sentiment is not only true, 
but its importance cannot be over - estimated, 
and coming from an authoritative source ought 
to be accepted at once. The speaker showed 
by statistics that the population of the United 
States increased between 1870 and 1880 30 per 
cent., and that the number of eimployés ‘increased 
39 per cent. He noted also the effect of labour-saving 
devices on the workman, elevating him from a rude 
instrument of toil to a thinking worker. Judge 
Blatchford of the United States Supreme Court. 
sketched briefly the progress of inventions and 
showed their effect in England and later upon the 
United States. He started with the point where 
kings granted monopolies to their favourites, and 
how the will of the Anglo-Saxon compelled the 
granting of them to the inventor, bringing his sub- 
ject down to the modern times. Next came 
‘* Inventions that Mark Epochs.” Some of these 
were noted by the speaker, Judge Taylor. Among 
them were the cotton gin, the steam engine, the 
sewing machine, and the electric light. Although 
no man can add a cubit to his stature, the speaker 





thought Professor Bell had added many miles to 
our tongues. He also spoke of the printing press, 
the typewriter, and the McCormick reaper. 

In the evening there were addresses at the 
Academy, the meeting being presided over by 
Secretary Noble. Senator Daniell, of Virginia, 
made an eloquent and impressive speech. He 
traced the course of the South in the matter of 
inventions, and brought in with appropriate 
remark its indebtednesss to your distinguished 
countryman, Sir Henry Bessemer. The Depart- 
ment of Agriculture was then considered in the 
next speech by its assistant-secretary, Mr. Willits. 
He deplored the steam plough, and complained 
of the royalties exacted from farmers, nevertheless 
he admitted the farmers received benefits from 
inventions. Now your correspondent has had some 
experience with farmers, especially in preliminary 
surveys, and is of the opinion that if there is a class 
who want to get everything for nothing, and will 
squeeze the ‘* Almighty dollar” till the American 
eagle shrinks, that class is to be found in the agri- 
cultural community. A brilliant reception in the 
rotunda of the Patent Office finished the evening in 
a most satisfactory manner. 

It may be stated in this connection, as illustra- 
tive of the development of patents, that in 1791, 33 
patents were granted, andin1792 but 11. In 1836, 
when the new law was passed in which our present 
patent system is founded, there were granted 109, 
but in 1890 the patents numbered 26,292. Perhaps 
the examiners were more particular in the earlier 
days, but the chances are that the present age is 
more inventive. 

The meeting for the purpose of permanent organi- 
sation the next day was a lively one. A number of 
men, each with a different plan, some of them being 
infringements on the other’s patent, were on their 
feet at once, and all striving to obtain the chair- 
man’s notice at the same instant. That gentleman, 
Mr. G. G. Hubbard, was a close observer of the 
late Speaker of the House of Representatives (Hon. 
Thomas B. Reed) and adopted his tactics at once. 
He decided, after a number of motions and amend- 
ments had been offered, that he had quite enough 
for the meeting to consider, and after putting the 
question declared the ‘‘ ayes” prevailed, and every- 
thing else was out of order. The ‘‘noes” were 
not asked for nor even wanted, and thus fortunately 
by his energetic action something like order was 
evolved from the confusion and the matter was 
referred to a committee. The next move was to 
the Patent Office to be photographed. Here an 
absurd contest between rival photographersoccurred, 
and one sought to invalidate the other’s claim by 
interposing a coloured man between the camera 
and the group. His patent was denied with some 
vigour, and the coloured man removed forcibly, and 
charges preferred against him and his employer. 
The opaque shutter being away the photograph was 
obtained after half an hour’s delay. 

Among the papers read that evening the follow- 
ing may be noted specially : 

Hon, A. R. Spofford, librarian of Congress, read 
a paper on the origin and growth of the copyright 
system, stating that the first book copyrighted was 
the ‘‘ Philadelphia Spelling Book” on June 7, 
1790. In regard to the new copyright law, he 
said: ‘‘ The new measure may be regarded as ex- 
perimental, and all opinions as to its ultimate 
workings or results are of little value at this time. 
Authors and publishers alike should await develop- 
ments, doing what they may to guard their in- 
terests while the experiment is being fully tried. 
A measure. which was regarded as worth so many 
years’ struggle to secure should be worth a little 
patience on the part of those who have secured it.” 

A paper by Mr. Ottave Chanute, President of the 
American Society of Civil Engineers, was read, 
giving the effects of inventions on railroads and 
other means of communication. Nearly one-half 
the railway tracks of the world are in North Ame- 
rica, while the total mileage would put a fifteen- 
track road around the globe. He also held out 
hopes of a speed of 120 to 150 miles per hour. It 
is hoped no derailment will occur at this rate, 
although should it happen no cremation would be 
required, for the fragments will be so scattered as 
to be uncollectable. He then passed to flying 
machines, considering that of Mr. Maxim, of auto- 
matic gun fame, the best, who claims ability to 
sustain 138 lb. by expending one horse-power, and 
that he has made a machine which will develop one 
horse-power for 6 1b., and thinks 100 miles per 





hour feasible, The rise and progress of the tele- 





graph was treated by Professor Thos. Gray, whose 
Institution wasmetamorphosed from the Rose Poly- 
technic Institute to the Rose Pyrotechnic by the re- 
porter. In this he gave the claim for the electro- 
magnet to Professor Jos. Henry. 

Mr. Edward Atkinson had a paper on the ‘‘ Effect 
of Invention on Household Economy,” which 
seemed to be a general fault-finding with every- 
thing modern and a love for the antique. He also 
objected to modern armament as opposed to 
humanity, even modern cooking came in for a 
rebuke. It may be noted that this gentleman is 
rather prone to take pessimistic views of every- 
thing but free trade, and in this he is again opposed 
to the majority of his countrymen, which must be 
quite satisfactory to him. 

Professor Langley gave some very interesting 
statements regarding past ages from the Stone Age 
to the present, which he called aptly the ‘‘ Coming 
Age.” Professor W. P. Troubridge showed in a 
careful and earnest address the progress of recent 
years in methods for preserving and disseminating 
scientific knowledge, and took up thoroughly the 
great work of technical schools on which he is so 
well qualified to speak. He closed with the state- 
ment that never before had so many young men 
been so well equipped and trained for the work of 
invention. 

Professor R. H. Thurston, of Cornell University, 
gave a most interesting account of the ‘‘ Invention 
of the Steam Engine.” He divided the eras of this 
progress into three, viz., speculative thought and 
suggestion, or the time prior to Watt; actual in- 
vention and application, or the time of Watt and 
his contemporaries ; and refinement and perfection 
at the present time. He enumerated by name and 
gave due credit to such men as Savery, Stephen- 
son, Fulton, Corliss, Sickels, Titch, and others, 
who invented and developed the steam engine. The 
progress has been so great that to-day a ton of 
engine does the work of ten in the time of Watt. 

Professor Cyrus Backett, of Princeton Univer- 
sity, followed with a paper on ‘‘ The Effect of In- 
vention on the Progress of Electricity.” The paper 
was historical in a measure and prepared with much 
care. He thought the progress in the future would 
greatly exceed that in the past. 

Major C. E. Dutton treated the ‘‘ Influence of In- 
vention on Implements and Munitions of Modern 
Warfare” in a way that would undoubtedly settle 
the Italian question (that is if there is any question). 
He predicted a future for the magazine rifle. 

Professor Clark closed; he claimed three centen- 
nials, for 100 years ago Galvani published his book 
on ‘‘ Animal Electricity,” and at the same time the 
Royal Society awarded the Copley medal to Volta. 
This idea frightened the audience at the prospect of 
three-fold work, so they dispersed well pleased 
with their evening entertainment and prepared to 
go to Mount Vernon the next morning at 10 o’clock 
and visit the home of the ‘father of his 
country,” and be photographed, badly fed, and 
brought back happyand hungry. On reaching Wash- 
ington there was-a fine review of troops in honour 
of the occasion, and the President of the United 
States did the honours with his usual grace and 
dignity. The entire Naval Academy paraded and 
marched well, but a regiment of coloured -troops 
from the district of Columbia seemed to bear off the 
palm for fine appearance and good marching. That 
evening some additional papers were read, and 
another attempt at organisation was made, and by 
midnight the officers had been selected. Dr. Gat- 
ling, the inventor of the gun bearing his name, was 
chosen President ; the vice-presidents were G. G. 
Hubbard, Professor W. A. Anthony (a most excel- 
lent choice and well received), Thomas Shaw, and 
the Hon. Benjamin Butterworth. A governing 
board was chosen, and a committee of one from 
each State. There seemed to be no great opposition, 
either the malcontents were satisfied or worn out. 

This organisation as effected will have in charge 
the next meeting to be held in 1991, on the next 
centenary, and if your correspondent is able to 
get away from other pressing engagements at that 
time, he will endeavour to lay before the readers 
of ENGINEERING an accurate account of this second 
Centennial of Inventors. 





THE FRANKFORT ELECTRICAL 
EXHIBITION.—No. III. 
NEARLY opposite the turbine referred to last 
week is the exhibit of Kérting Brothers, of Hanover, 
the most prominent items of which are a 25 horse- 
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power single-cylinder gas engine, and another of 
16 horse-power ; each of these drive a ring arma- 
ture dynamo of Fritsche and Pischon, and close by 
is a larger machine of the same type (36,000 watts) 
driven by a steam engine of the Machine Company 
of Karlsruhe. The dynamos of Fritsche and 
Pischon are of special interest, as further illustrat- 
ing the tendency towards large diameter cross-con- 
nected Gramme rings for direct driving at a low 
speed. As in the case of the large constant current 
Siemens machine referred to last week, the circum- 
ference of the ring forms the commutator, an1 the 
performance of these and other similar machines 
in the Exhibition will be looked on with interest. 

As regards cross-connection we have two systems: 
First, the plan of internal cross-connection by wires 
—a system which prevails in England and by which 
all the duty can be thrown upon one pair of brushes, 
which must be set apart at an angle corresponding 
to the 360 deg. divided by the number of poles in 
the field, or at an angle greater than this by double 
its amount, or a multiple of double its amount. 
For large rings, however, like the 500 or 600 horse- 
power machine of Messrs. Siemens referred to last 
week, it seems generally preferred to avoid the use 
of internal cross-wires, which would be much in 
the way of the fields, and to use as many brushes 
as there are poles; the cross-connection being 
effected by joining the alternate brushes. We here 
get what is practically the equivalent of a very long 
commutator and correspondingly broad brushes, 
with the advantage of being able to work with less 
pressure between commutator and brush than when 
one pair takes the full duty. The system of ex- 
ternal cross-connection also gives the option of con- 
necting the brushes for tension, although under 
ordinary circumstances there would appear to be 
but little inducement to do this, as the same 
machine would seldom be required to give its out- 
put at widely differing potentials, and when high 
potential is required it would in most cases be 
better to provide for it by other means. 

The exhibit of the Berlin Machine Company 
(Berliner Maschinenbau Aktien Gesellschaft), for- 
merly L. Schwartzkopff, is a very interesting one 
from several points of view, including gas, steam, 
and petroleum motors, also dynamos of various 
types. The steam power consists of a vertical 
tandem compound engine, cylinders 7.9 in. and 
11.9 in. in diameter, with stroke of 11.9 in., and 
running at 260 revolutions a minute, joined direct 
to a ring dynamo with 6-pole fields ; the duty being 
300 amperes at 120 volts, or nearly 50 electrical 
horse-power. A smaller engine drives a 2-pole ring 
machine in shunt fields with consequent poles 
(Oerlikon type), the output being about 20 horse- 
power (110 volts, 140 ampéres). Another small 
installation is a single-cylinder engine (6.4 in. in 
diameter and 5.1 in. stroke) which, with its dynamo, 
gives an output of 45 ampéres at 110 volts, or 
between 6 and 7 horse-power. Next we have a 
Gramme ring dynamo with 6-pole fields, and from 
the construction of the circle which is to take the 
brush-holders, we assume it to be for external 
cross-connection by three pairs of brushes. The 
circle for supporting and setting the brush-holders 
is worth looking at as an example of the fine work 
and convenient attachments met with in the 
modern dynamo. Over the circle is a tangentially 
placed square-threaded screw having a round 
rimmed handwheel at each end ; the screw engag- 
ing in a rocking brass nut attached to the circle. 
This provides for an angular motion of about 60 deg., 
and an index needle and scale serve to give to the 
tender of the machine a means of noting the position 
of the brushes for any given conditions of working. 
This machine is designed for an output of 60 kilo- 
watts (5600 ampéres and 120 volts) or about 80 elec- 
trical horse-power. A single cylinder gas motor 
(11 in. in diameter and 17.5 in. stroke) drives a 
Gramme ring machine with 4-pole fields; this 
machine has iron (or steel) commutator bars and 
laminated brass brushes, and no oil is used; the 
output is 100 ampéres at 110 volts. Among the 
petroleum (spray) engines is one (horizontal) with 
cylinder 5.1 in. in diameter and 9.9 in. stroke, 
which drives a small ironclad .2-pole Gramme ring 
machine yielding 10 ampéres at 125 volts. The 
engine has an arrangement for heating the mixed 
petroleum spray and air, and one need scarcely 
say that it is a compression engine. A small 
vertical petroleum engine (spray and compression) 
of one horse-power, and standing on a floor space 
of 30 in. by 36 in., is calculated to interest those 
who may contemplate putting up a very small 





domestic installation where gas is not to be had ; 
and we shall be interested in seeing the work of 
this engine. The Schwartzkopff Company exhibits 
electric motors of several types, lights the Exhibi- 
tion building in which the applications of electricity 
to medicine and science are shown, and also pro- 
vides power for an exhibit in the department where 
workshop appliances actuated by electricity are to 
be displayed. 

The exhibit of Kummer and Co., of Dresden, 
who occupy space next to the Schwartzkopff Com- 
pany, is to be large and varied, but as it was 
scarcely unpacked at the time of our visit, we must 
for the present largely depend on the official cata- 
logue in alluding to it. Three dynamos each coupled 
to its steam engine are to supply the power, and 
among other work to be done by the current from 
this space, is the charging of a set of Khotinski 
accumulators in the workshops department ; these 
accumulators being set out in shallow stoneware 
trays about 4 in. deep. Messrs. Kummer and Co. 
are also to exhibit a number of dynamos which we 
cannot specify at present, measuring instruments, 
an electric fire engine, especially adapted for towns, 
having a municipal central station, ventilators, 
motors, and minor appliances. 

The exhibit of Messrs. Garbe, Lahmeyer, and 
Co., of Aix-la-Chapelle, stands opposite the last- 
mentioned exhibit, and is principally interesting on 
account of the thoughtfully designed and well-con- 
structed constant current dynamos which are 
shown, and on the same allotment we find Westing- 
house engines by Garrett Smith and Co., of Mag- 
deburg, and a vertical engine by Fries of Frankfort 
(Sachsenhausen). The machines of Messrs. Garbe, 
Lahmeyer, and Co. (Deutsche Elektrizitiits- Werke 
zu Aachen) are ironclad machines with drum arma- 
tures, and either 2-pole or 4-pole fields. They 
build their armature cores out of closely packed 
punched discs alternated with thin paper, no air 
passage being allowed through the armature for 
ventilation. In this case we have practically an 
armature core of solid iron, and with a minimum 
of magnetic resistance, a principle of construction 
now adopted by the most noted firms, including 
Messrs. Siemens and Halske ; an interesting con- 
trast with some of the early dynamos of this house, 
in which the armature was hollow and contained 
but little iron, indeed some of their early armatures 
were, we believe, like the shuttle armature of 
Sturgeon, without an iron core. 

A noteworthy point about the machines of 
Garbe, Lahmeyer, and Co. is that they find it ad- 
vantageous to still further diminish the magnetic 
resistance across the jaws, by allowing the core 
plates to form teeth like those of the Pacinotti 
ring, an expedient which has not been adopted 
very extensively in this country for drum armature 
machines. So far do Messrs. Garbe, Lahmeyer, and 
Co. find it desirable to carry this principle that less 
than one-half of the face of the armature consists 
of wire. One result of the extreme diminution of 
magnetic resistance across the jaws appears to be 
that it becomes practicable to construct the fields 
with very short wound limbs ; an obvious advantage 
in the ironclad type. We hope shortly to have 
full description of the dynamos of Messrs. Garbe, 
Lahmeyer, and Co., and shall probably refer to 





them again when discussing dynamo design, as 
illustrated by the machines in the Frankfort Exhi- 
bition. In the mean time these interesting machines 
should be carefully noticed by visitors, especially 
the 4-pole ironclad drum armature machine. In 
passing we may refer to the ring lubrication which 
is adopted by this firm and some other exhibitors 
of drum armature machines, and which has im- 
portance in relation to the prevailing type where 
the drum of virtually solid metal puts a very heavy 
weight on the bearings ; the diameter of the shaft 





being at the same time small to facilitate the end 
winding. The top portion of the brass bearing is 
cut away in several places, and in each of the 
grooves thus formed is placed a light metal ring, 
this ring resting loosely on the shaft and dipping into 
an oil chamber ; which chamber is formed in the 
casting of the machine. 





NOTES. 
Tue Institution or Naval ARCHITECTS. 

Tue Council of the Institution of Naval Archi- 
tects have decided to hold a summer meeting of 
the Institution in London in connection with the 
Royal Naval Exhibition, to which an official visit 
will be paid. This move of the Council should 
prove a decided success. The Naval Exhibition is 
sure to attract large numbers of marine engineers 
and shipbuilders to London this summer, and its 
contents can be examined under no better auspices 
than those of the Institution of Naval Architects ; 
but the Council of that body have also arranged 
for a visit to the Chatham Dockyard. At the 
meeting only a limited number of papers will 
be read, but many of the leading shipbuild- 
ing and engineering firms in the London district 
have agreed to open their works to members of 
the Institution during the meeting. This visit will 
probably prove more attractive during the fine 
summer, with which it is to be hoped the meeting 
will be favoured, than would be, on a fine sunny 
afternoon, the listening to the reading of papers, 
however interesting in themselves, and we anti- 
cipate therefore an exceptionally large attendance 
of members. The full programme of the meeting 
has not yet been issued, but as usual a dinner will 
be held on one of the evenings during the meeting. 


Tue GrowtH oF LiIvERPOOL SHIPPING 
ENTERPRISE. 

An incident probably unique in the annals of 
shipping, and at the same time illustrating in a 
remarkable manner the wonderful development 
of the Liverpool merchant fleet, was witnessed at 
the North Docks on Wednesday last, when four 
large vessels sailing under the White Star flag, of 
an aggregate of 23,000 tons gross register, entered 
and left the Alexandra and Langton Docks within 
the short space of an hour. The vessels referred 
to were the Garfield, 2347 tons, one of the largest 
sailing ships afloat ; the Normadic, 5750 tons, a 
twin-screw cattle and cargo steamer just returned 
from her successful maiden voyage to New York ; 
the R.M.S. Majestic, 9861 tons, arrived from New 
York same morning after making a rapid passage 
of 6 days 24 hours; and the R.M.S. Britannic, 
5004 tons, outward bound for New York. To 
enable the general public to realise the full signifi- 
cance of this occurrence it is worth while to look 
back at the shipping trade of the port in the middle 
of the last century. In the year 1744 the total 
number of ships entered outwards from the port 
of Liverpool during the whole twelve months was 
425, with an aggregated tonnage of 20,937 tons, 
giving an average of less than 50 tons per ship. 
Thus it will be seen that the four White Star 
vessels which entered and left the North Docks on 
Wednesday last aggregate 2000 tons more than 
the entire outward tonnage of the port in the year 
1744, and that the average tonnage per ship was 
115 times greater. And if we go back to the year 
1565, we learn that there were belonging to the 
port of Liverpool only twelve small vessels manned 
by 76 men ; now we have great steamers, like the 
Majestic, with crews of 350 men each. 


Boarp oF TRADE COMMITTEE ON Sutvs’ BuuK- 
HEADS. 

Sir Edward Harland’s Committee on Water-tight 
Bulkheads in ships have, we understand, agreed 
upon a report. The members of the committee 
have gone into the question very thoroughly, having 
experimented with models of various types of 
vessels in large tanks, and the report will afford 
guidance to the Board of Trade in amending their 
regulations. One of the primary questions put had 
reference to the extent of subdivision, and the 
amount of freeboard above the top of the bulk- 
heads to allow the vessel to float with any two com- 
partments flooded. The report includes tables to 
show the extent of subdivision of vessels of any 
size, and others to show the freeboard necessary at 
any part of the vessel at various moulded depths. 
Specific details are given as to the scantlings of 
bulkheads to secure that they will be able to with- 
stand, without shoring or other adventitious aid, 
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the pressure of water due to the compartments 
being flooded. On this point naturally special im- 
portance is attached. It is thought that all deep 
sea and channel vessels, whether screw or paddle, 
should come within the new regulations as sug- 
gested, and provision is made for both types of 
vessels. The committee, we believe, do not make 
any rule that there should be no doors, although 
they think this should be the case wherever practi- 
cable, and where there are doorsit is pointed out that 
it should be possible to close these from the top deck, 
where also there should be an indicator to show 
whether the doors are open or closed. There 
should be bulkhead door drill daily. It is 
suggested that where there are longitudinal bulk- 
heads these should be fitted with trimming valves 
so that water could be admitted into any compart- 
ment should one on the opposite side of the ship be 
flooded. In the event of builders of any vessels 
desiring to arrange their ship in a way different 
from that suggested, full plans must be lodged. 
The committee have given tables showing the 
number of compartments which may be flooded in 
vessels of various lengths without the flotation of 
the vessel being affected, and from these they have 
arranged grades to suit different types of vessels. 
Of course it will require legislation before the 
recommendations of the committee are carried into 
effect, and in view of the present condition of Par- 
liamentary business it is difficult to see when the 
regulations will be enacted. 


CuronoLogicaL History or ELectriciry, GaAt- 
VANISM, MAGNETISM, AND THE TELEGRAPH. 


We give elsewhere the first instalment of an 
entirely original compilation, the ‘‘ Chronological 
History of Electricity, Galvanism, Magnetism, 
and the Telegraph,” from B.c. 2637 to a.p. 1888, a 
period of 4525 years. Part. I. embraces everything 
of note up to and including the year 1800, when 
Volta announced, in a letter to Sir Joseph Banks, 
his great discovery of the galvanic current. As is 
well known, the publication of this letter in the 
‘* Philosophical Transactions” was immediately fol- 
lowed by the brilliant investigations of Nicholson 
and Carlisle, of Berzelius and Hisinger, of Dr. 
William Henry and of Sir Humphry Davy, which 
established a new epoch in the history of chemistry. 
Part IT., a.p. 1800 to 1820, covers the period of 
the general employment, for telegraphic purposes, 
of voltaic or galvanic, in lieu of static or frictional, 
electricity, up to the time of the announcement, 
through ‘‘Thomson’s Annals,” of Oersted’s dis- 
covery, which laid the foundation of the science of 
electro-magnetism. From the year 1820, likewise 
date, more particularly, Ampére’s exposition of the 
phenomena of electro-dynamics, as well as the im- 
portant experiments in that line made by Arago 
and Davy, whose united work was afterwards so 
assiduously and effectively followed by the emi- 
nent experimental philosopher Michael Faraday. 
Part III. extends from a.p. 1820 to 1844, when 
Léon Foucault constructed the first practical arc 
light, anticipating, by one year, King’s successful 
application of the incandescent mode of electric 
lighting, while Part IV., a.p. 1844 to 1888, embo- 
dies the very important discoveries and applications 
made in all the above-named lines up to the date last 
mentioned. It will be seen that the careful compiler, 
Mr. P. F. Mottelay, has, throughout, confined him- 
self to facts associated exclusively with the above- 
named branches, embracing likewise all forms of 
the optical telegraph. Chronological reference to 
many of the ancient and historical means of com- 
municating intelligence rapidly at great distances 
has been thought advisable, and will, doubtless, to 
most of our readers, prove no less interesting than 
all the rest of the data thus, for the first time, 
carefully epitomised and intelligently brought toge- 
ther. To avoid discussions and in order to set at 
rest all possible argumentative inquiry as to the 
merits of discoveries, relative to which conflicting 
authorities exist, it has been deemed best to quote 
all of the most important inventions, &c , under 
their respective heads and dates. To the would-be 
historian and delving student, this will certainly 
appear the better course, if they but take, as a case 
in point, the invention of the compass, as well as its 
original use in navigation, claimed alike for China, 
Iceland, France, England, and Italy, by equally emi- 
nent writers and scientists. As very nearly all but 
the earliest important discoveries have already been 
traced to their respective sources by many authors, 
additional historical facts have been quoted wher- 
ever such announcements seemed deserving of 





more than the ordinary notices previously accorded 
them in print or where the nature of the discovery 
or identity of its maker merited authentication 
beyond the possibility of all further doubt. It is 
needless to say that notwithstanding the very great 
care already given to the preparation, and which 
will likewise hereafter attend the regular publica- 
tion of this ‘‘ Chronological History,” errors may 
present themselves. Such mistakes as prove of a 
topographical nature can, of course, be easily 
remedied ; the correction of the others, which must 
needs result from the conflict of authorities, will 
most speedily be made if, as we trust, our attention 
is duly called thereto by appreciative readers, to 
whom we shall in all cases gladly give proper 
credit, 








THE PROPOSED NEW RAILWAY TO 
LONDON. 
THE OPPONENT’S CASE. 

AT the last sitting of the Select House of Commons 
Committee on the Manchester, Sheffield, and Lincoln- 
shire (extension to London) Railway Bill, before adjourn- 
ing over the Whitsuntide recess, the promoters practi- 
cally completed their case, but on the resumption of the 
inquiry (on the 17th day), Mr. Liddell, C.E., the engi- 
neer of the company, was recalled to state that he saw his 
way to allowing the London and North-Western Company 
a headway of 17 ft. at Loudoun-road, where the proposed 
line would cross that of the North-Western. Mr. 
Saunders, Q.C., on behalf of the London and North- 
Western Company, stated that if his company found that 
in their view the new line could be carried out in an un- 
objectionable way, they would make their proposals to 
the engineer of the scheme in sufficient time to enable 
him toconsider them; and Mr. Pember intimated that 
the promoters would do anything they could within 
reason to meet the views of the London and North- 
Western Company. In the course of the discussion as to 
the further course of the proceedings, the Chairman men- 
tioned that he had received a communication from 
the Office of Woods and Forests which, while ad- 
mitting that the Crown estate of Regent’s Park would 
not be absolutely touched, stated that for the pro- 
tection of the property, the Office would require that 
if running powers were given to the promoters over 
the Metropolitan system, they should be subject to 
the same restrictions as were imposed on the Metropolitan 
Company. Mr. Littler observed that the promoters had 
already assented to that. The Chairman further stated 
that the letter referred to proposed that the promoters 
should be prohibited from forming any approach to their 
terminus from Park-road, except by means of a new 
road to be made between Grove-place and Park-road, 
and also that on the eastern side of the property they 
should erect and maintain in good condition, and free 
from advertisements, a line of buildings at least 50 ft. high 
which would prevent the passage of wind and dust 
eastward. The Chairman made some suggestions to 
counsel with a view to curtailing the inquiry by 
avoiding the repetition of evidence and unnecessary 
speeches, and referring to the instruction given to 
the Committee by the House of Commons respecting 
the expediency of an alternative terminus to that pro- 
posed, he said they felt in some difficulty in that respect, 
owing to the vagueness of the instruction, and they woul 
probably have to adopt some novel precedents in the mode 
of procedure. They had no fault to find with the pro- 
moters in having subjected their witnesses to examination 
in order to show that the proposed site was the best pos- 
sible site, but the Committee might ask them to say 
whether, if the matter were made a little more impera- 
tive, they could not suggest a site which the Committee 
might consider a better one. It was not, however, to be 
supposed that he was intimating that any decision had 
been arrived at by the Committee, who appealed also to 
the opponents to help towards finding a better site. These 
preliminaries concluded, 

Mr. Saunders, (.C., opened the case for the opposition, 
beginning with the London end of the scheme in contrast 
with the course followed by the promoters. He admitted 
that a large scheme of this sort connecting an important 

rt of the north of England with London, had acertain 

egree of fascination in it, but he contended that the line 
would be injurious to a large part of London, and that, 
moreover, there was no need forit. It was urged for the 
promoters that at present they could only carry their 
traffic a short distance and that they ought to be allowed 
torecoup themselves byatrunk route, it being asserted that 
two-thirds of the gross receipts from traffic handled by the 
promoters went to other companies, but he regarded it as 
somewhat singular that Sir Edward Watkin had not been 
examined on this point. Lutterworth, where there was 
now no railway, would be considerably benefitted by this 
line, and no doubt there might be a reduction of rates on 
coal in the Buckinghamshire districts, but the line would 
be of no advantage to other places. With respect to 
Sheffield and “pea. alld the class of trains would be the 
same as now, and that would also be the case with regard 
to Chesterfield, Nottingham, and Leicester. They already 
had all the advantages to be obtained from competition, 
and the promoters would be in a worse position than 
they were at present if they got their new line into 
London. In reference to goods Mr. Saunders ob- 
served that delays in the traffic were sometimes inevit- 
able, even under the best management, but goods could 
already be sent from Nottingham, Leicester, and other 
towns into London, and even if the Committee decided 


that another trunk line was desirable they might pars the 





Bill without, however, sanctioning the St. John’s Wood 
rtion of it. He observed that no London witnesses had 
een called to show that such a line was necessary either 
for passengers or goods, and referring to the question of 
the tish traffic from Grimsby, he said it had been shown 
that the Manchester, Sheffield, and Lincolnshire Com- 
pany received 10s. 6d. out of 30s., although they carried 
the fish only about one mile out of the total distance. 
That was a great deal more than they could expect 
to get from terminals, and they could not be 
regarded as having a grievance in that respect. The 
promoters relied most upon the coal question, and that 
case rested on the short run of their system, but the 
answer to that was that the company got a great deal 
more for that short run than they were entitled to. They 
entirely overlooked the fact that this short distance 
would be considerably extended when their line to 
Annesley was opened, and that no suggestion had been 
made that the coal rate to London would be lowered by 
the proposed extension. Certainly no district in London 
would be benefitted by the newline so far as customers 
were concerned. 

Mr. Powell Williams, a member of the Committee, here 
observed that some witnesses had stated that the public 
would get the benefit of a reduced cost of carriage of 
coal through the opening of the station at St. John’s 
Wood. He understood, he added, that the coal radius 
was calculated in London from King’s Cross, and if St. 
John’s Wood became a distributing centre, it was obvious 
that there would be a saving in the cost of carriage with 
regard to the western districts of London. 

Mr. Saunders replied that he could not deny that the 
opening of an additional depdt would be a benefit to some 
people, but that was not a sufficient reason to outweigh 
the opposition offered by the inhabitants in the district 
to be served by that depot. Further than that he main- 
tained that the proposed terminus was not in the best 
central position which could be chosen. The interests of a 
a and important part of London wereatstake in the Bill, 
and the efforts being made toimprove London would toa 
great extent be defeated by the construction of this line. 
On these and other grounds which he put forward Mr. 
Saunders urged the sence Ae to reject the Bill. 

Mr. Boulnois, M.P., Canon Duckworth, and some 
other witnesses were called to speak to the injury which 
the line as proposed would do to St. John’s Wood and 
the district generally. 





TUBULAR FRAMED RAILWAY WAGONS. 
To THE EpiToR OF ENGINEERING. 

Si1r,—I was very much amused in reading the letter of 
your correspondent, Mr. W. Kinder, M.I.C.E., 
Am. Soc. C.E., engineer-in-chief, China railways, pub- 
lished under the above heading in your much-read 
journal of April 17, first because he made no reference 
whatever to our tubular frame construction, and, secondly, 
because he admits that “the ‘bogie’ system is un- 
doubtedly the best and only one for large countries with 
a high percentage of poor, crooked lines, but for our first- 
class English lines. ... the ‘bogie’ is a source of 
extra expense, besides being a useless complication.” 
Comments upon this statement are entirely unnecessary 
for any of the many readers of your valued journal, espe- 
cially those who would give the subject any thought. 

Sir James Ramsden, managing director of the Furness 
Railway, who has bad, I think, quite as much experience 
in working railways as Mr. Kinder, in speaking ae a 
party of gentlemen upon the subject of the Goodfellow 
and Cushman light weight, high ca wang & tubular frame 
bogie truck freight wagons, said that his company had 
been using wagons of this construction othe i for 
some two years, and ‘‘from our experience with them, I 
can unhesitatingly say that they are the best wagons I 
have ever seen for a properly built road, and I can also 
say that they are the best wagons I ever saw for an impro- 
perly built road.” © 

r. Kinder says: ‘* The diamond bogie truck is of the 
worst type used in America ; it is cheap and light, and as 
it rapidly gets out of square is the cause of much destruc- 
tion of wheels and injury to track.” Any one at all 
familiar with American railway practice knows that 
nine-tenths of all American freight cars have the ‘‘dia- 
mond bogie truck,” and that it is the standard truck of 
the Master Car Builders’ Association. They also know 
that it is impossible to get them out of square in regular 
practice on any track, good, bad, or indifferent, and that 
square framed bogie trucks were abandoned more than 
fourteen years ago and are now marked in the ‘‘Car 
Builders’ Dictionary” as ‘‘old style no longer built.” 
The reason that the square framed truck was abandoned 
was because on a track where three wheels were on a level 
and the fourth over a depression, one of the wheels would 
hang, throwing the weight on three journals and wheels, 
causing great strain and ‘“‘much destruction of wheels 
and injury to track.” 


Cost and Charges for Moving Freight Traffic. 


Norfolk and Boston and st 
bane eae Western 
Railway. Railway. 


Railway. 
Average charges per d. d. d. 

ton per mile wag: Sa 0.51 1.25 
Average cost per ton 

per mile ... «OST 0.35 0.65 
Expenses to gross re- per cent. per cent. per cent. 

ceipts as cat gs a 70 52 

Mr. Kinder quotes the Boston and Albany Railway in 
America as one of the lines using the rigid square frame 
bogie trucks. Let us compare the working expenses of 
this line with those of the Norfolk and Western Railway 
that have nothing but diamond bogie trucks, and also 
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with the London and North-Western that use no bogie | as the last six years’ experience with them has shown that 


trucks whatever, and see if there is nota marked dif- 
ference in the cost of working expenses. 

It is proper to state that labour and fuel on both of the 
American lines named are quite double the sum that the 
London and North-Western have to pay. Now if this 
great difference in working expenses is not attributable to 
rolling stock I would ask, pray what is it attributable to ? 

In regard to cast-iron Philled tyre wheels, I should 
judge that Mr. Kinder at his home in the antipodes has 
not had access to modern information. His statement 
regarding wheels would apply to the state of affairs twenty 
years ago, but not of to-day. The perfection of cast-iron 
chilled tyre wheels was not fully reached until within the 
past five or six years, since which time out of a total of 
2} million wheels put into service, such as are used on the 
tubular frame wagon, not one case of breakage has occurred. 
No class of steel wheels can give a similar result. 

Every wheel used by the Tubular Frame Wagon Com- 
pany is made perfectly round and smooth on the tread 
and perfectly balanced and gauged to 7 in. before being 
pressed upon the axle. The increase of the life of wagons 
and permanent way, the decrease in power required to 
haul trains, and the increased mileage to be obtained from 
the wheels, as compared with the time Mr. Kinder alludes 
to, together with the elasticity of the tubular construction 
of the wagon frames, enables the Tubular Frame Wagon 
Company to guarantee their wheels for 120,000 miles of ser- 
vice, where not to exceed 60,000 could be safely guaranteed 
if used on ordinary bogie wagons with square framed 
trucks, or 40,000 miles with the English type of four- 
wheeled wagons, 

The four-wheeled wagon on a straight track has a 
lateral motion and is a tangent seeker. It frequently 
occurs that every alternate wagon in a train is seeking a 
different tangent from the others, all of which increases 
friction, creates wear and tear of wheels and permanent 
way and greatly increases the power required to move the 
train as compared with the power required to move a train 
of bogie truck wagons. 

Mr, Kinder takes exception to the 4-in. by 7-in. journal 
explained in my paper read before the Institution of 
Mechanical Engineers, and does not think that American 
railroad men would use them under 60,000 lb. loads. If 
he was well informed he would know that they are, and 
for a number of years have been, using many thousands 
of them. While upon this point of his communication to 
you I would ask Mr. Kinder which journal is subjected 
tothe greatest and most severe strain, the 4-in. by 7-in. 
journal of a four-wheeled wagon weighing 6 tons and 
carrying an 8-ton load of steel plates with one end resting 
on the end board and the other on the bottom of the wagon 
passing a curve of 100 chains radius at a speed of 25 miles 
per hour, or a bogie truck wagon with 4in. by 7 in. 
journals, weighing 10 tons and carrying a load of 30 tons 
going at the same speed round the same curve or even 
round a curve of 10 chains radius as against 100 chains 
radius for the four-wheeled wagon? It is evident that 
with the four-wheeled wagon loaded as stated the greater 
part of the load falls upon two journals, and in rounding 
acurve the greater | is on one journal, creating a tor- 
sional strain that is never known on the journals of a 
diamond bogie truck. No one journal or wheel of a bogie 
truck is ever required to do more work than the others in 
thesame truck. This Mr. Kinder knows is not the case 
with the four-wheeled wagon. 

Mr. Kinder says, ‘‘I have long wondered why some 
expert has not long ago proved that even if we double 
the paying load of a train we cannot reduce the rates 
more than one-sixth, instead of one-half, as many like us 
to believe.” 

That is very true if the load is increased on the 
Stephensonian type of four-wheeled wagons, use the 
rigidity of the wagon still remains. The augmented load 
increases the force with which the flange of the wheels in 
their lateral motion strikes the rails and therefore in- 
creases friction and wear and tear. 

The following will show a comparison between the four- 
wheeled wagon and the tubular frame bogie truck wagon, 
taking 1200 tons of pig iron as the material to be moved : 


Four- Bogie 
Wheeled —_ Truck 
Wagon agon. 
Number cf wagons required 159 40 
Weight of wagons ... tons 750 320 
umber of wheels ... zee 600 320 
Length of train ft. 2700 1360 
Motive power required to 
overcome frictional re- 
sistance... int 15,750 5320 


Now suppose the capacity of the four-wheeled wagon is 
doubled, only half the number of wagons would be re- 

uired, which would reduce the total weight by 375 tons. 
The motive power uired would therefore be 12,375 lb., 
or only about one-fifth less, at the same time the power 
would be more than double that required to overcome the 
frictional resistance of the train of bogie trucks required 
to —— same load. 

Mr. Kinder says, ‘‘ The rates of America fell during 
the time that the average car never got over 7 or 8 tons 
into it.” Very true ; but the rates were forced down by 
the ‘‘grangers,” and the railways were obliged to adopt 
methods by which they could handle their traffic without 
loss, which resulted in improved rolling stock, and now 
the same railways, of their own volition, are carrying 
traffic at 60 per cent. less than the scheduled rates the 
“*grangers ” in the Bill they had passed were willing to 


pay. 

_ Again, he says, “‘ The effect of decreasing deadweight 
is far less than is imagined, especially when repairs are 
increased by inferior design.” This paragraph cannot 
apply to the Goodfellow and Cushman tubs frame wagons, 








aside from the wear of “‘ brasses” (bearings for journals) 
the average annual cost for repairs has not exceeded 2s. 
per wagon as against an average annual cost of about 8/. 
_ bogie truck wagon with channel iron and timber 
rames built at the same time, and an average of 15l. 
r carrying capacity of the four-wheeled type that Mr. 
<inder would have your readers believe is better for the 
— English roads than the bogie type can pos- 
si . 
The statements I have made before the Institution of 
Mechanical Engineers I propose to prove to those who 
care to investigate facts. 1 propose to have a committee 
com of men selected from the best railway men in 
the United Kingdom to witness the erecting of a tubular 
frame bogie truck wagon, the testing with a dynamo- 
meter of the power required to move it in comparison 
with a four-wheeled wagon, taking the vibrations, when 
moving, with a seismometer and loading the vehicle with 
pig iron until it breaks down with weight, then repairing 
it to see the actual cost and class of labour required for 
ye pe which test should be satisfactory to any reason- 
able man, however prejudiced he may be. 

In conclusion, I will say if Mr. Kinder cannot witness 
the test, and has no confidence in the parties reportin 
upon it, I will, at my own expense, send him the materia 
with which to build a tubular frame wagon, and he can 
build and test it for himself, if he will give me a reason- 
able offer for supplying Chinese railways with rolling 
stock in case I prove to him all I have claimed for the 
tubular frame construction of bogie truck wagons. 

I am, yours Mag Ngee 
M. R. JEFFERDS. 
18, Bishopsgate-street Within, London, E.C. 








THE ADMIRALTY SPEED CONSTANT. 
To THE EpiToR oF ENGINEERING. 

Str,—A common complaint among naval architects and 
marine engineers is the variable nature of the Admiralty 
speed constant, rendering a knowledge of its real value 
for all types of vessels a matter of the first importance to 
naval designers. The greater the number of reliable 
results at hand, the more accurately can the ‘‘constant’’ be 
fixed for a proposed ship, and the necessary horse-power 
dacenk therefore it has occurred to the writer that 
you would be conferring a great boon on the shipping 
world by publishing as complete a record of ship per- 
formances (past as well as future results) as is necessary 
for this purpose, of course exercising the greatest care 
that your information is accurate, and admitting no case 
into your list that is not absolutely rel.able and sufficiently 
complete. Probably the necessary information could only 
be reliably obtained in a few cases at present, but we 
may hope that in time builders and owners would appre- 
ciate the great advantage to all concerned of as complete 
a nh as possible on the subject, and would then 
be more ready to facilitate your efforts. In addition to 
the direct help afforded for immediate practical purposes, 
such wide information would undoubtedly lead toa better 
understanding of this intricate problem, at present com- 
plicated by the want of sufficient data. 

Hoping this suggestion will meet with your favourable 
consideration, Yours truly, * 





THE ‘‘STANLEY” BOILER. 
To THE EpiTor oF ENGINEERING. 

Sir,—I thank you for your account of test of the 
‘* Stanley” boiler in your issue of last week, and in reply 
to remarks at the foot of same, re duration of test, the time 
was fixed on 14 hours to suit the convenience of many 
there from a distance ; if it had been longer the results 
would have been very much better for me, as the evapo- 
ration in the first half-hour was little better than one-half 
of that of the succeeding half-hours, probably through 
the water in the furnace chamber not being thoroughly 
heated, as the fire had only been lighted two hours before 
test commenced. In from 50 to 70 minutes from lighting 
fire this boiler shows steam with easy firing. After the 
test was over the stop valve was shut down, and with 
one firing of about 90 lb. of coal, the valves blew off at 
70 Ib. pressure, thus taking about 14 hours to raise steam 
of 70 bh. from cold water at 52 deg. The grate area 
being already reduced by bricks, can in the future boilers 
of this size be still further reduced without much affect- 
ing the total evaporation, but considerably increasing its 
efficiency, &c. The conditions of temperatures of air 
and feed water, exposure, and non-covered state also 
reduce its evaporative oma by about 20 per cent. 

Comparing these results with those of the boilers of the 
Tona (see ENGINEERING, page 568 ante) the boilers being 
below in the stokehold with probable temperature of air 
at 100 deg. to 120 deg. ; feed temperature, 106; pressure 
165 lb., and forced draught, the Stanley boiler evaporated 
7.84 lb. of water per pound of coal, against 9.15 Ib. ; 9.14 1b. 
from and at 212 deg., against 10.63 lb., 6.715 lb. of water 
per square foot of heating surface, against 2.73 lb. ; 
200 lb. of water per square foot of grate, against 205 Ib. 
with a ratio of 75.2 lb. of heating surface to grate (grate 
42 square feet, heating surface 3160), and forced draught. 
The Stanley evaporated 244 lb. of water per ton weight 
of boiler, smokebox, funnel, and water, and though 
weight of Iona’s boilers is not given, from the power 
and total evaporation, I am sure they would weigh about 
100 tons, thus giving 86 lb. per ton weight against 244. 
As well as saving in weight, I will be able to save about 
20 per cent. space occupied. For a number of years I 
have made boilers a special study, and the further I go 
the more convinced I am that some one must shortly 
bring out a boiler of entirely different construction to the 
present marine boiler, and I trust for the benefit of ship- 








owners at large, if the Stanley won’t do it, some other 
boiler will shortly achieve the required results, 
ours, &c., 
H. B. Buckianp. 
Hamburg Chambers, Newcastle. 





THE INSTITUTION OF MECHANICAL EN- 
GINEERS—STEAM TRIALS OF THE S.S. 
*TONA.” 

To THE Eprtor or ENGINEERING. 

Srr,—-In reprinting Professor Kennedy’s valuable paper 
read before the Institution of Mechanical Engineers on 
the ‘‘Steam Trials of the Iona,” in your issue of 8th 
May, we observe an error which crept into the paper as 
printed, but which was specially corrected by the secre- 
tary when reading the paper at the meeting. The mis- 

tint in question relates to the volume of air which the 
‘an is capable of delivering, which is fourteen thousand 

(14,000) cubic feet per minute, at 34 in. water gauge at 400 

revolutions per minute. The volume of air required 

during the trial was however only about half the volume 
of which the fan was capable ; it was accordingly run at 
about half-speed. Possibly the error is so obvious that it 
scarcely requires that attention should be called to it, 
but as makers of some of the most powerful forced draught 
machinery yet fitted, z.e. the 14 engines and fans which 
supply the furnaces of the Teutonic and Majestic with 

240,000 cubic feet of air per minute at 3 in. water gauge, 

we think it desirable to have the correct figures. 

We beg to remain your obedient servants, 
BumsteD AND CHANDLER. 

Cannock Chase Foundry and Engine Works, 

May 15, 1891. 


THE ‘‘TEUTONIC.” 
To THE EpiToR OF ENGINEERING. 

S1r,—Whether the Teutonic’s record is correct or not, 
‘* White Star’s ” ideas of time are in denser darkness than 
prevailed at Sandy Hook on that August morning at 4.20. 

He says (see page 495 ante) 1.47 Greenwich mean time 
would be about 2.20 Queenstown time ; he is in error, 1.47 
Greenwich mean time is about 1.14 Queenstown time; if 
Captain Irving called it 2.15 he made a mistake of about 
an , ane 

Again, ‘‘ White Star” says Teutonic passed Kinsale 
Head (2.40 p.m. Greenwich mean time, or 3.13 Queens- 
town time), he is in error again; 2.40 Greenwich mean 
time is about 2.7 Queenstown time. 

Don’t let the issue be clouded up by long discussions 
about ible errors of odd minutes; let ‘*‘ White Star” see 
and admit this glaring error of about an hour, drop his 
arguments based on this error, and begin his case de nove, 
then we may get out of the fog. 

I don’t arrive at Queenstown until 33} minutes after I 

ss Greenwich. 

Liverpool, April 25, 1891. 





Op Sot. 





‘*A STANDARD OF COLOUR.” 
To THe Eprror or ENGINEERING. 

Srx,—In your issue of the 29th ult. in the article 
headed ‘‘ A Standard of Colour,” whilst noticing Captain 
Abney’s new instrument for matching and determining 
colour, you kindly mention my instrument, and although, 
ou the whole, your criticism of it is favourable, you say 
that it is purely empirical and is lacking in the main 
qualifications of a standard, that of being capable of 
reproduction at any time ; probably this criticism is based 
on your investigation of the instrument as shown in the 
Manchester Exhibition of 1887. 

A great advance has, however, been made in the last 
four years in perfecting the colour scales. 

I believe that I have also established, in the course of 
many thousands of observations made with the instru- 
ment in the interval, a law, which I may call the law of 
—— in colour value between the component rays 
of normal daylight, in contradistinction to the difference 
of luminous penetration which accompanies each ray. 
This would enable me, if every instrument and every 
colour scale were accidentally destroyed, to reproduce 
the whole set of colour scales from any single measure- 
ment of any standard chemical solution which had been 
measured and recorded, by any one of my instruments. 
I regret extremely that you had not the opportunity of 
inspecting and judging for yourself of the scales in the 
complete form as they were shown in my ar of yester- 
day read before the Society of Chemical Industry and of 
which I wish you had longer notice. 

I trust in justice to myself that you will publish my 
reply at your earliest convenience. 

I remain, yours ve 


truly, 
JOSEPH 
Salisbury, June 2, 1891. 


. LOVIBOND. 





TESTS OF CONCRETE AND IRON BEAMS, 
To THE Epiror or ENGINEERING. 

S1r,—Referring to the recent tests of my concrete and 
iron beams repor in your issue of May 1, I should 
like to point out that these tests are to be regarded only 
as an indication of the ultimate strength. The rectangu- 
lar specimens gauged with the coarser coke breeze gave 
the best results, but were only seven days’ old, and as 
concrete at that _ has only attained a moderate propor- 
tion of its strength it is plain that the strength of the 
best fir timber can be easily reached. The }-in. iron 
rods in some of the specimens were intended to break, and 
their non-failure can om be attributed to the good 
quality of the iron (Tudhoe crown), and the extra 
strength due to rolling to a small diameter. The diffe- 
rence in strength between the concrete beam without and 
those with the iron rods would be even greater were it not 
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for the tongue of soft concrete inserted in the upper 
edge to receive nails. 
ay I also thank you for your notice of these experi- 
ments in your valuable journal. Yours truly, 
Frep. G. Epwarps. 
120, Leighton Road, N. W., May 4, 1891. 





BOILER INSPECTION. 
To THE Epiror or ENGINEERING. 

Srr,—I note that in your issue of the 29th ult. in com- 
menting on formal inquiry relative to the explosion of the 
boiler of a traction engine near Aberdeen, it is stated that 
“the present case is simply another illustration of the 
necessity which exists, for the protection of the public and 
of the men in charge, of some such measure for the com- 
mee inspection of boilers as that which Sir William 

ouldsworth has introduced in Parliament, and which 
now awaits second reading.” 

It might be inferred from this that the operation of the 
proposed measure might be expected to result in the pre- 
vention of such disasters. Now the peculiar weakness of 
Sir William Houldsworth’s Bill, as a measure for compul- 
sory inspection, is the fact that no competency of the 
inspector is insured; and in this relation I would call 
your attention to the case of the explosion which occurred 
on April 11 at the Usworth Colliery, Durham. From the 
report of the coroner’s inquiry (see Newcastle Leader, 
May 14 and 22) it would appear that in this case the 
boiler failed through rapid internal corrosion. Now this 
boiler had been examined only a fortnight previous to the 
explosion, by a person supposed to be competent, and it 
was stated in evidence that the examining person did not 
consider the boiler to be unsafe. It is difficult to see 
what difference to the explosion would have resulted if 
the boiler had been certified as safe by certificate from 
the Board of Trade, which would, under the proposed 
measure, be the official indorsement, in the ordinary 
course, of the examination which failed to find the defects ; 
and in view of such cases, which are of comparatively fre- 
quent occurrence, it is not clear that the measure pro- 
posed would afford any remedy. The only way to insure 
safety in such matters, both in the treatment of the boiler 
and employment of competent inspectors, is to bring the 
responsibility for the condition of the boiler home tu the 
boiler owner in all cases ; and this would result in the 
best available service both for inspection, attention, and 
all other matters, being obtained without any harassing 
measure, involving compulsory inspection. 

ours faithfully, 
Epwarp G. Hitter, Chief Engineer and Manager. 

The National Boiler Insurance Company, Limited, 

22, St. Ann’s-square, Manchester, June 1, 1891. 








JAPAN AS A MARKET. 
To tHE Eprror or ENGINEERING. 

Str,—We have lately received, from a valued corre- 
spondent in the far east, some information as_ to 
business in Japan, which we think will be not without 
value to the English manufacturer ; the more so, as from 
our own personal experience, we are able to confirm its 
accuracy. 

Material for Government Purposes.—He remarks that 
this, to a very large extent, is placed in France, especially 
as regards the steel used in the manufacture of guns, in 
gun carriages, and in vessels of war ; also in the manufac- 
ture of small arms. The reason for this is that the 
Japanese officials are exceedingly strict in their inspec- 
tion of the material imported for their use, and they find 
more attention paid to finish and detail by Continental 
makers than by English ones. They also give, rightly or 
wrongly, a preference to the quality of mild steel made 
on the Continent, to that of English makers. They find, 
too, the English system of measurement a disadvantage, 
as, for the most part, they work in Japan to metric mea- 
surements. 

Machinery and Machine Tools.—These, as a rule, come 
from this country, and appear to give satisfaction, 
except as regards the method, or rather absence of 
method, usually employed in protecting them during 
transit ; of this more, however. 

Men-of-War and Torpedo Boats are generally ordered 
from France, and for this there may be special reason, as 
it cannot be asserted that French systems of construction, 
or French workmanship, are superior to that of this 
country. It is a somewhat remarkable fact that of the 
large number of torpedo boats ordered from France 
several years ago, none have been placed as yet in the 
water, and the Japanese Navy is now very deficient in 
these adjuncts to a fleet, which is the more striking as 
the coast line of Japan singularly favours the employment 
. torpedo boats, and of torpedo gunboats, in the event 
of war. 

Ordnance.—Such guns as have been purchased from 
abroad, have hitherto been acquired in France and Ger- 
many, though lately the Armstrong rapid-firing guns 
have met with favour. 

Spinning and Weaving Machinery.—This is entirely, 
or ahncet entirely, purchased in this country, and appears 
to give satisfaction. 

Packing and Protection of Goods for Shipment.—This is 
a point to which our friend calls special attention ; he 
writes thus : 

‘*The French and German and American makers pay 
much more attention to packing than British manufac- 
turers, and this is very ee as valuable machines 
and castings are often broken through unscientific pack- 
ing. 

This assertion we can most amply corroborate; it 
cannot be too well understood that the treatment re- 
ceived by s, and especially heavy goods on board 


can ‘only be described as brutal. The writer of these 
lines has seen with his own eyes heavy foundation cast- 
ings broken through a section of 24 square inches through 
utter want of ordinary care on board ship. 
Our experience is that a very large proportion of 
English s are packed in cases far too light to stand 
even moderately rough usage, and that the contents of 
the cases are not disposed with any consideration of how 
to reduce the effect of internal movement. Where, as is 
often the case, there are both heavy and light parts 
ked in the same case, special precautions are abso- 
utely necessary to prevent injury of the latter by the 
former. 

In America ony department is vow f methodical 
and scientific; almost as much thoughtful attention is 
given to this point as to the manufacture of the goods 
themselves, whereas in this country machinery or goods 
on which much thought and care have been bestowed in 
construction are left to the haphazard offices of some 
ignorant workman for packing. 

In conclusion, our correspondent remarks that Japanese 
students should be more encouraged by the English 
Government and by English manufacturers to study in 
this country, and at English works, as long experience 
has proved to him that whenever a student returns froin 
abroad, and takes up his appointment in ——, he 
endeavours, and generally with success, especially if he 
be in an important position, to introduce the methods and 
manufactures of the country and place of his studies. 
This is a very common and very important phase of 
trade, much neglected in England; we have had oy 
opportunities ourselves of observing the absolute trut 

of this statement, which is perhaps after all not very sin- 


lar. 
We offer these remarks as a contribution towards the 
success of that supremacy in trade, which is the object of 
our countrymen to maintain. 
And are, Sir, yours faithfully, 
Jno. BrrcH AND Co. 

10 and 11, Queen-street-place, London, E.C., 

May 25, 1891 





HEAVY GUNS v. LIGHT GUNS, &c. 
To THE Eprror or ENGINEERING. 
Srr,—The reasons assigned for there being no discus- 
sion on the paper I read on the 22nd April at the Royal 
— Service Institution are at least amusing, if nothing 
else. 

For nearly four years there has been an outcry in the 
press, from the Times to T'ruth, against big guns, and in 
favour of comparatively small guns, such as the 9.2-in. 
gun, and scarcely a single word has been said in 
favour cf the big guns, and so I ventured to take upon 
myself the duty of counsel for the big guns, and left the 
field clear for the light-gun men to advocate their case 
and to demolish me, and the big guns as well, by their 
facts and arguments. As they did not try to do it 
perhaps it may be assumed that they spared me out of 
charity—or for some other reason. 

It has been complained that I introduced matter_not 
quite necessary to the consideration of the subject. That 
is a matter of opinion. I certainly spoke of improved 
methods of construction, of diminishing the erosion, and 
simplifying the breech mechanism, and I was entitled to 
do that. For if no better big guns could be made in the 
future than the 111-ton guns of the present, I should object 
to such weak and short-lived monsters being made in the 
future. And I maintained that big guns could be made 
strong, durable, simple in action, and easily reparable, if 
a correct system of construction were pursued. 

I had to limit my paper to one hour in length, and I 
certainly could not in that short space of time enter into 
all the merits of 8-in., 9.2-in., and 12-in. guns. [I left 
that work for the light-gun advocates to do. 

And now I have to beg you will permit me to reply to 
some of your remarks in the article on ‘‘ Marine Artil- 
lery,” published in your issue of the 24th April. 

With reference to your comparison of two ships, the 
one carrying one gun of 110 tons, and another ship carry- 
ing 100 guns of 90 tons weight each, I may y 4 that I can- 
not admit any comparison; but that I should much 
prefer to have 9000 tons weight of 90-ton guns rather 
than one gun only 22 per cent. heavier than one of the 
100 guns ; for it is not stated that the armour of one ship 
is stronger than that of the other, and the ranges and 
penetration of the guns would be practically equal. 

The question I wished discussed is this: Given a battle- 
ship of the first class (say of 14,150 tons, as our new ships 
are to be), should the main armament consist of : 


Total Weight. 
Tons. Hg 

1 gun of ... 268 268 
or 2 guns of ... 134 268 
Poe 89 268 
— 67 268 
Sag 44.7 268 
oe 34 268 
12 ,, 22.2 268 
WB... 18 268 
2 4 13.4 268 
100 2.68 268 


I contended for the four-gun arrangement, and it 
was for the light-gun advocates to show what arrange- 
ment of 268 tons weight of small guns would be better 
than the four-gun arrangement. 

I demur to the statement that a comparatively slight 
blow will put a heavy gun out ofaction. It may possibly 
do so, but it is very improbable. For evidence on this 
point read the official reports of the firing at the Arm- 
strong and Whitworth guns in 1863-4, aud the results 


andria, when we were firing at fixed guns. Let me refer 
also to the Franco-German war, and ask how many shots 
were fired and how many guns were disabled by being 
struck. See Captain Orde-Browne’s paper, ‘ Sreppe 
Meppen_ Experiments” in the Journal of the Royal 
United Service Institution, No. 104, page 63, et seq. The 
disablement of big guns by small shot is a bogey to 
frighten people with, until it is examined by the light of 
the actual experience of warfare at sea. 


Yours obediently, 
Bournemouth, 1891. GEORGE QUICK. 





FLYING MACHINES. 

To THE Eprror or ENGINEERING. 
Sir,—In a recent article descriptive of my compressed 
air flying machine you have erroneously stated that the 
cylinder moves on the piston. This would rather confuse 
any one who tried to make a better machine. There is a 
right-angled bracket on the cylinder bottom, to which a 
vertical plate on the receiver end is screwed ; the arrange- 
ment is shown four times in the two sheets of drawings. 
In the model I am now working at the engine stands 
altogether on the top of the receiver 13 in. from the for- 
ward end, 
On January 23, 1891, Mr. J. H. Knight writes to you 
that ‘‘models weighing only a few pounds may be mis- 
leading in results,” &c. ; this is very true, but prudence 
restrains me from proceeding where inclination and know- 
ledge of the subject might lead me to financial disaster. 
I am also looking forward to the publication of Mr. H. 
S. Maxim’s results. It is very remarkable that an 
American should be enthusiastic on the subject of flying 
machines, as one of the first and most obvious results of 
success is that international free trade becomes compulsory 
and ceases to be optional. 
Mr. G. C. Taylor, under the same date, believes that 
my machine should carry 12]b. I have sent him the 
pamphlet and drawings, and shall be delighted to hear 
that he has succeeded in making it doso. I think paper 
a most suitable material for the membranes, even for 
large machines, the surfaces are so light and rigid. The 
vulcanite piston is not subjected, as Mr. Taylor thinks, to 
friction, as there are twocup leathers. 
Mr. Taylor is in error if he thinks colonials are at all 
interested, in a practical sense, in aéronautical experi- 
ments. As far as I am aware, not the slightest attempt 
has been made here to improve on my rough work, or 
even to make a flying machine of any sort. 

Nine of my successful models, amongst which are five 
distinct types, are now the property of the New South 
Wales Government, and will in a few days be in the 
Technological Museum, Sydney. 

Law. HarGRAVE. 

40, Roslyn Gardens, Sydney, N.S. W., 1891. 





THEORY AND PRACTICE. 
To tHE Eprror or ENGINEERING. 

S1r,—However elevating the letters of Mr. A. Linton 
Logan and ‘‘ Hydraulicus” may be considered to be under 
this heading, as regards public instruction on the defects 
of modern practice, one point is made clear enough, viz., 
that they themselves have somehow failed to put their 
own ideas into readable English or else infer that the rest 
of the world are in blissful ignorance as to what consti- 
tutes an engineer educated in theory or practice or both, 
or what he should be when self-reliant enough to com- 
bine what he knows of each branch without making a 
muddle of any job undertaken. As this complex way of 
putting the matter only raises a double dilemma perhaps 
one or both gentlemen will explain. 

May 29, 1891. Je 








New ZEALAND AntTIMONY.--The New Zealand Anti- 
mony Company, Limited, which was registered in August, 
1887, with a capital of 250,000/., is to be reconstructed. 
This company was formed to acquire as a going concern, 
the poets of the Endeavour Inlet Antimony Company, 
Limited, which consists of leasehold blocks of nearly 
avai acres of land in Endeavour Inlet, Queen Charlotte 

ound. 





CaTALOGUE.—We have received from Messrs. Richard 
Johnson, Clapham, and Morris, of 24, Lever-street, Man- 
chester, 23, Cheapside, Liverpool, and 310, Winchester 
House, London, E.C., a copy of their new catalogue. 
This catalogue is a book of 418 pages, and contains illus- 
trated description with prices of an enormous variety of 
metal-work sundries, many of which it is not always easy 
to know where to get. Naturally a large proportion 
of the sundries dealt with have little interest for engi- 
neers, but nevertheless the catalogue is bound to be 
useful to any one engaged in the metal trade, whether on 
a large or a small scale. 





Mexican Rattway.--Mr. A. M. Rendel, consulting 
engineer of the Mexican Railway Company, Limited, 
reports that by the opening of the Pachuca branch the 
length of the company’s line in operation was increased 
from 293 miles to 321 miles. Steel rails have been ordered 
to replace the small length of iron way still in existence. 
These steel rails will be laid on steel sleepers, further 
supplies of which are also under contract. The road on 
the Pachuca branch is in fair order, but it is not yet com- 
pletely ballasted, and some minor works have yet to be 
constructed. Fresh supplies of engines, carriages, and 
trucks are in course of construction, and will shortly be 
delivered. A new pier at Vera Cruz has been com- 
pleted to the length authorised. Owing to an accumula- 
tion of sand in the harbour both the new and old piers 
will have to be lengthened. 








ship, is of the roughest description, and in many cases 





when the guns were struck at the bombardment of Alex- 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Marcu, 1891. 


Apriz, 1891. 


May, 1891. 
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Notr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the case 


of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. 
bottle, the contents of which vary in weight from 70 lb. to 80 1b. The metal prices are per ton. 


The price of quicksilver is per 
Heavy 


steel rails are according to Middlesbrough quotations. 





INDUSTRIAL NOTES. 


TurRovucuouvt the entire month of May there was an 
unusual activity in connection with the labour market, 
not in the sense of increased employment, but as 
regards labour movements, demonstrations, and dis- 
putes. It ended,as it began, with parades and strikes, 
and threatened strikes, in various industries. The 
strike of the carpenters and joiners in London for 
10d. per hour, and for a reduction of hours to 47 per 
week, led to a partial lock-out at the end of the first 
week. By the end of last week seventy-five firms 
had locked their men out, in retaliation for the 
strike against three firms originally struck against. 
It appears that the total number of men out in 
connection with the strike and lock-out approxi- 
mates to 4000, for in one district alone, the northern 
district, the total in receipt of strike pay was 900 
men. In some way, not quite explained, an effort 
of several firms to avert a strike by conciliation 
failed, though it appears that a leading member of a 
pe firm endeavoured to negotiate on a basis 
avourable to the men’s demands. An amendment to 
this effect was actually submitted to the Central Asso- 





because, so it appears, the secretary of the men re- 
plied, on May 21, that ‘“‘at the present time we are 
not in a position to accept the proferred service.” At 
the end of last week efforts were being made to find a 
negotiator, and an appeal in that sense to a leading 
representative in the House of Commons was met by a 
suggestion that they had better consult the Board of 
Conciliation Committee of the London Chamber of 
Commerce, as the most fitting tribunal for that 
purpose. 

The progress of the principle of conciliation has been 
well exemplified in the case of the London tailors, the 
employers having resolved to meet representatives of 
the men to discuss matters, and to negotiate terms if 
practicable. At the first meeting of six representa- 
tives on either side a basis was arrived at, by mutual 
concession, as regards the three main points in dispute, 
when it was agreed that committees should be ap- 
pointed of equal numbers to discuss, and if possible, 
agree upon a uniform time log. But one of the con- 
ditions suggested by the employers was that the men 
should resume work pending the negotiations. The 
representatives of the men assented to this in so far 
as they were concerned, but as they had not the power 


ciation of Master Builders, but the effort failed, | to agree to it, the matter was submitted to a mass 


meeting of the men, held in Her Majesty’s Theatre, 
which was crowded in every part, over 4000 being 
present, and hundreds being unable to gain admission 
to the building. The leaders urged upon the men the 
adoption of a conciliatory course, but one man, a new 
member of the union, advocated a general strike, and 
nearly carried the meeting with him. The responsible 
leaders, however, stuck manfully to their guns, 
and ultimately gained the point. A ballot of the 
men was subsequently taken, when 2916 voted 
for returning to work pending negotiations, and 2107 
against, majority in favour of the proposals of the com- 
mittee 809. This sensible decision averted what might 
have been a very serious strike throughout London. 
The foreign element, almost totally new to organisa- 
tions of any kind, voted in favour of a general strike, 
and they, almost alone in the trade, endeavoured to set 
at naught the decision of the executive of the union. 
The attitude of the workers at the tailoring trade 
during this dispute has resulted in an important on- 
ward step in the direction of conciliation, which will 
be of immense advantage in all future labour disputes, 
In this respect they have followed the lead of the boot 
and shoe trades, whose Conciliation Board has done 
and is doing such excellent service. 





The Labour Commission is settling down to work. 
Its first step has been, however, to disintegrate the 
Commission itself, by the decision to divide it into 
three committees. It thus falls below the level of a 
Select Committee of the House of Commons in so far 
as the taking of evidence is concerned ; but matters 
of principle are to be discussed by the three com- 
mittees sitting together as a Royal Commission. Its 
syllabus of work is extensive enough, and ought to 
produce a mass of evidence which shall embrace every 
phase of the labour question, past and present, if not 
future. The questions to be addressed to trades 
unions and employers’ associations will reveal enormous 
differences in the shape of replies, but out of the mass 
of confusion some order may be insured if the replies 
are properly tabulated and concisely stated in a com- 
pact form. The mining, iron, engineering, hardware, 
shipbuilding, and cognate trades constitute Group A 
in the division agreed upon, and for this group Mr. Dale 
is appointed chairman, with Sir E. Harland, Mr. Burt, 
Mr. Abraham, Mr. Trow, Mr. Hewlett, Mr. W. Lewis, 
Mr. J. Balfour, and Mr. H. H. Fowler, as members. 
Assuming that it was desirable so to break up the 
Commission into committees, the selection for Group A 
could not have been better, as the members are more 
or less acquainted with, if not all associated with, 
the trades enumerated. It is a little curious that we 
should now be inquiring into the effects of the ‘ intro- 
duction of machinery,” but so it is. There would 
appear to be men, even in this year of grace 1891, who 
think that machinery has tended to pauperise and 
impoverish the nation. Then again the “ supply and 
quality of machinery” seems a matter of personal in- 
quiry between purchaser and maker, rather than a 
question of economics, but for some reason it is in- 
cluded in the syllabus. Even the apprenticeship 
question is practically dead, except in a very few 
trades, and certainly its revival on the lines of those 
trades is impossible to any appreciable extent in an 
other industries. The purview of the Coinmission is 
certainly wide, even to tenuity. 

The monthly report of the Steam Enginemakers’ 
Society for the current month says: ‘‘The state of 
trade, taken as a whole, is fairly good, and were it 
not for the disputes pending, the list of unemployed 
would be at a low rate. Some of the districts where 
a decline had previously shown itself seem to have 
improved, and difficulties have been experienced in 
finding men to fiil vacant situations that have offered.” 
Disputes in the engineering trades appear to have been 
more numerous than for some time past; the men 
appear to have been infected with the strike fever 
after a long period of comparative rest. The total 
number of members unemployed is 100, of those, how- 
ever, many are on dispute pay in consequence of the 
strike at Oldham, at Jarrow, and at Messrs, Samuda’s 
in the east end of London. Of the total 47 are fitters 
or erectors, 35 turners, 10 patternmakers, 2 mill- 
wrights, one smith, and 5 sea-going engineers. The 
sick list is large owing to the epidemic of influenza, 
no fewer than 217 being down. The death-roll has 
also largely increased, owing to the same cause. The 
district reports bear out the statement given above as 
to the state of trade; in most cases the secretaries 
report that it is fairly good or steady, which from the 
workmen’s point of view means that there is little to 
complain of. The strike at Messrs. Samuda’s was for 
walking time, or allowance money, in consequence of 
the removal of a vessel further away to another 
berth. The strike at Jarrow is against plumbers 
doing fitters’ work ; it originated with the Amalga- 
mated Society of Engineers, some 300 to 400 members 
being affected. A similar strike occurred last year, 
when a code of working rules was agreed upon, but 
they do not appear to have worked ssthdetediin The 





men are thus cutting one another’s throats as it were, 
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oflers of reconciliation being refused, while the em- 
ployers are suffering from no fault of their own. 





Throughout the Lancashire districts the works in 
most branches of the engineering trades are still kept 
well employed upon orders in hand, though it is stated 
that trade is gradually quieting down, the new work 
coming forward not being sufficient in quantity to 
replace the orders which are being worked off, and 
where new orders are secured in most cases they have 
tc be accepted at lower prices than those running 
recently. The machine toolmakers are fairly well off 
for work for some time to come, and the leading firms 
report a moderate weight of new orders giving out, 
but in other departments the outlook is not deemed 
satisfactory. It is further said that among engine 
builders there is a decided slackening off, present 
orders being completed much more rapidly than new 
work is coming Lonel. In the locomotive building 
trades there is also a lessened amount of new work, 
and lower prices have to be accepted to secure fresh 
orders, But machinists report a fair amount of new 
work in the market, but only at lower rates than pre- 
viously. Yet, with all these adverse reports, employ- 
ment is not lessened to any appreciable degree, except 
that overtime is not so extensively worked, the pres- 
sure to complete orders not being so imperative. The 
53 hours per week is now conceded by all firms in the 
Manchester district except one, namely, at the locomo- 
tive branch of the London and North-Western Railway 
Company at Longsight. Messrs. Adamson’s firm at 
Ashton have also conceded it, and it is expected that 
other firms will follow. At Oldham the engineers have 
struck for an advance of 2s. per week. The employers 
offered 1s., which the joint committee urged the men 
to reyes and then to request the 53 hours; but the 
men refused, a strike being the result. At Bolton the 
matter is still under consideration, the question of 
overtime being an obstacle to its adoption. The sub- 
ject is under consideration in other towns, but the 
committee urge the men to be cautious, and not to have 
too many disputes on hand at the same time. 


The condition of trade in the Sheffield and Rother- 
ham district has been looking up, an advance of from 
2s. to 3s. per ton upon pig iron having had a stimulating 
effect upon the heavier trades. Several orders of a 
satisfactory character have been placed in consequence. 
Several important tenders for the supply of railway 
material have been circulated among the local con- 
cerns ; these will be decided in the course of a short 
period. The cutlery trades have not much improved 
of late, but there are prospects of increased activity. 
Trade seems better also in the engineering branches, 
both in Sheffield and Rotherham, The rumours of im- 
pending reductions in wages have cleared somewhat, 
but it is probable that the movement in that direction 
is only deferred. 





In the Cleveland district labour questions begin to 
look serious. Upwards of a thousand men employed 
at Messrs. Bolckow, Vaughan, and Co.’s establish- 
ment in the finishing departments have received 
notices to terminate their engagements, which will 
expire with the current week. o reason is assigned 
for this step on the part of the firm, but want of 
orders is supposed to be the reason. Some blast fur- 
nacemen also have had notices, but this may have been 
only for repairs of the furnace. The ironmoulders 
strike at Messrs. Cochrane, Grove, and Co.’s works 
ended in the men accepting 5 per cent. reduction after 
three weeks’ strike, during which about 1000 men were 
idle, It was explained to the men that the 74 per 
cent. reduction was absolutely necessary, as 10,000 
tons of pipes had to be refused because of the fall in 
prices. The Cleveland blast furnacemen have decided 
to send two representatives to London to give evidence 
before the Royal Commission on Labour. The Engine- 
men and Cranemen’s Union have offered to accept the 
reduction of 5 per ceni., against which they struck, if 
the employers will discharge the non-union men ; but 
this the employers refused todo. The dissatisfaction 
with the arrangement as to the wages of miners up to 
July 6 has disappeared after a full explanation by the 
officials of the union. 


The General Council of the Amalgamated Engineers, 
now assembled at Sunderland, are being féted by the 
local magnates. The covncil were hospitably enter- 
tained by a noble lord at his mansion in the first 
instance, and then subsequently by the Mayor of 
Sunderland in his official capacity as mayor of the 
horough. The delegates present were received and 
welcomed personally by his worship, adorned with his 
chain of office, and accompanied by the mayoress, at 
the new Town Hall. These receptions are noteworthy, 
and show the great progress made in the recognition 
of labour combinations during the last few years. 
The proceedings of the conference are within closed 
doors, the deliberations not being reported, but they 
relate wholly to the rules and internal organisation of 
the union, and will be published officially at its close. 
The only question of public importance presumably 








will be the question of the power to federate with the 
other trades in cognate industries in case of need. 
Possibly the eight hours question may be discussed, but 
with the recent decision before it, by the vote of the 
members, no new departure is anticipated. 


The National Amalgamated Association of Iron and 
Steelworkers is dissolved, as was predicted would be 
the case in Industrial Notes some months since. The 
assets of the association have been realised and all its 
liabilities discharged. Out of the surplus, 2/. 10s. 
have been alloted to each member, and 10s. per man 
has been allotted to the Associated Iron and Steel- 
workers’ Union, all such members being accepted by 
the latter body as bond fide financial members from 
the date of the dissolution of the former society. The 
old association was established in 1862 by the late 
John Kane. At one time it had 36,000 members, but 
hasty and disastrous strikes checked its progress, and 
sowed the seeds of decay. But Mr. Kane’s name will 
ever be associated with the formation of the North of 
England Conciliation and Arbitration Board, which 
has survived to this day, and is doing excellent work. 





The Seamen and Firemen’s Union has entered into a 
new phase, the circumstances of which may adversely 
affect its future existence. Mr. Samuel Plimsoll has 
been from the first its titular president ; but he under- 
took the oe on condition that he was in no way to be 
responsible for its financial arrangements or its general 
trade policy. He does, however, seem to have expected 
that he should have been consulted upon matters of 
grave importance before the policy involved therein had 
been finally determined upon. This does not appear 
to have been done. Towards the close of April last 
he therefore sent in his resignation and only consented 
to postpone his withdrawal from the post for a time, 
at the earnest request of Mr. F. W. Evans, the vice- 
president, upon an intimation that he, with others, 
would take steps to insure executive control to a 

reater extent than had formerly been the case. No 
doubt an effort has been made to bring about more 
direct and effective control in financial matters attend- 
ing the working of the union, but apparently without 
success ; the result being that the vice-president, as 
well as the president, have both resigned. To make 
matters worse the assistant secretary has been ordered 
away to recruit his health, so that a reorganisation of 
the staff will be necessary. The resignation of Mr. 
Plimsoll was known to the officials of the union for 
over a month, so that there was ample time to effect 
such changes as might have averted the double 
disaster of the resignation of the two chief officers at 
the same time. It is thought by some that the union 
will not survive the blow. The prosecution by Mr. 
J. H. Wilson of the Cardiff boarding-house masters 
and their wives for perjury has broken down, the 
magistrates having dismissed the summons in the test 
case. The other cases were adjourned, but whether 
they will be proceeded with is doubtful, seeing that 
the test case has failed. 





The dockers in the London district find it necessary 
to be actively engaged in reorganising their forces. 
At a recent meeting for that purpose the principal 
speaker and official of the union urged the necessity 
of maintaining the organisation of the union in order 
to keep up the advantages already gained. He then 
went into the details of the new scheme which it 
is proposed to put in force throughout the port 
of London, which it was hoped would lead to im- 

roved organisation, and the strengthening of the 
Renato of the union. It is somewhat singular that 
anew scheme of organisation should so soon be re- 
quired for the all-powerful Dockers’ Union. 


During the past week the miners have been holding 
a very successful conference at Chester, some 145,000 
miners are stated to have been represented by the 
thirty-nine delegates present. It was reported that 
all the notices for a reduction in wages had been with- 
drawn. Those notices had chiefly been given in con- 
nection with the Midland Federation, and the Forest 
of Dean and Radstock. The president condemned the 
attitude of his colleagues in Parliament, Messrs. Burt, 
Fenwick, and Wilson, for their opposition to the 
Mines Eight Hours Bill. Mr. Pickard estimated that 
the higher wages conceded to the miners had given to 
the men something like nine millions sterling in in- 
creased wages, and to the mineowners about twenty- 
seven millions sterling in increased profits. If this 
view be correct the great promoters of strikes in the 
future will be the employers of labour whose net profits 
increase in the ratio of three-fourths to one-fourth for 
the men. 

Matters are very unsettled at Silksworth still in re- 
lation to the deputies. It is alleged that the deputies 
exact from the men something like the deference paid 
to a superior officer in the army ; this the men resent. 
The irritation just now is over a case of insubordina- 
tion, and the men are urged to appeal to the Marquis 
of Londonderry over the question. The case of Mr. 
Storey, M.P., versus the Sunderland magistrates, is 








also causing irritation, the honourable member serving 
them with notice of action for wrongful committal, 
when the accusations of perjury were launched against 
him. 

In the other mining districts the chief topic still is 
the eight hours day, but some local disputes arise now 
and again which have to be dealt with by the officials 
of the union. Ina rough-and-ready way strikes have 
been reduced by the mutual action of the joint com- 
mittees. 








THE ST. LOUIS MERCHANTS’ BRIDGE. 

WE resume this week the publication of illustrations 
of the Merchants’ Bridge over the St. Louis River. 
Our full-page engraving on page 676, gives a very good 
idea of the appearance of one of the large shore spans, 
which, owing to its curved top member, has a more 
graceful appearance than the generality of American 
bridges. On our two-page plate will be found details 
of the various members and their connections for this 
span. We commence below the publication of the 
specification to which the bridge was built, in which 
will be found full particulars of the materials used in 
its construction. 


General Specifications for a Bridge across the Missis- 
sippi River at St. Louis, Mo., to be built by the 
St. Louis Merchants’ Bridge Company. 

GENERAL DESCRIPTION. 

The bridge will cross the Mississippi River at right 
angles to the current, and near the southern boundary 
of the water works reservation. The bridge will be 
built to carry a double-track railroad. It will consist 
of three spans of steel superstructure resting on 
masonry piers, each span giving a clear waterway of 
500 ft., the lowest point of the trusses to be about 
52 ft. above the St. Louis City Directrix. At each 
end of the main bridge there will be three approach 
spans, supported on towers, resting on iron cylinders 
—aggregating 425 ft. in length, making the total length 
of the permanent steel and masonry bridge about 
2420 ft. The contractors will be expected to build a 
permanent bridge complete from end to end, and place 
upon it the ties and guard rail for the permanent 
track ; and they will be expected to paint the bridge 
after erection with two coats of Cleveland ironclad 
paint or other paint as required or approved by the 
chief engineers. It is understood in these specifica- 
tions that the term ‘‘ engineer” refers to the chief 
engineers of the bridge or their authorised assistants. 


SUBSTRUCTURE. 

The substructure will comprise four main piers sup- 
porting the main bridge and cylinder piers to support 
the approaches. The main piers will be numbered 
I., IL., III., and IV., beginning with I. on the east 
side of the river. 

Main Piers.—Piers I. and IV. will finish 10 ft. 
thick and 38 ft. long between shoulders, or 48 ft. long 
over all, under the coping. Piers II. and III. will 
finish 12 ft. thick and 36 ft. long between shoulders, 
or 48 ft. long over all, under the coping. The masonry 
of piers I. and IV. will begin at about elevation 
(65.0), or 35 ft. below St. Louis Directrix; and the 
masonry of piers FI. and III. will begin immediately 
upon the tops of the caissons, unless otherwise ordered 
by the chief engineers. 

Foundations.--The foundations for the four main 
piers will be put in by the plenum pneumatic process. 
The approximate elevation of the bed-rock are as 
follows: At pier I. (21.0); at pier II. (27.5); at pier 
TIT. (28.0); and at IV. (28.5). The pneumatic 
caissons for piers J. and IV. will be 26 ft. wide, 
70 ft. long, and 17 ft. high. Those for piers II. 
and IIT. will be 28 ft. wide, 70 ft. long, and 17 ft. 
high. The caissons for piers I. and IV. will be sur- 
mounted by timber crib-work which will extend to 
about elevation (65.0), making about 27 ft. on pier L., 
and 20 ft. on pier IV. There will be no crib-work on 
piers II. and III., unless required by the chief engi- 
neers. The caissons and crib-work shall be built of 
thoroughly sound yellow pine timber, or such other 
timber as may be approved by the engineer of the 
bridge, and shall be planked on the outside with 3-in. 
oak plank. On the crib-work this planking shall be 
of one thickness, and put on vertically. On the 
caissons there shall be two thicknesses, the inner layer 
being put on at an angle of 45 deg. The timber work 
shall be accurately and closely framed, the timbers 
being sized so as to secure immediate contact through- 
out, and the inner course of plank being planed to 
uniform thickness so as to secure an exact fit for the 
other course. The timbers shall be bolted together 
with long rods and with drift-bolts, and the planks 
shall be spiked to them as shown on the plans. The 
cutting edge shall be of iron, and of the form shown 
on the plans. An iron working shaft shall be built 
into the caisson and masonry (or crib-work) for a 
height of 20 ft. above the roof of the working cham- 
ber, which distance may include the shell of the air- 
lock. A supply shaft 24 in. in diameter shall also be 
built into the caisson and masonry (or crib-work). One 
4-in, air supply pipe, one 5-in. water pipe, and 
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two 4-ia. discharge pipes, shall also be built into the | sisted upon, but the joints shall be properly cleaned 


caisson and masonry (or crib-work). The space above 
the working chamber and within the outer walls of 
the caisson and crib-work shall be filled with concrete. 
The concrete within 2 ft. of the top of the roof of the 
working chamber shall be formed of Portland cement 
and sand, three parts of sand to one of cement, into 
which sound stone may be rammed after it is put into 
position. The upper | ft. of concrete shall be formed 
in the same way. The remainder of the concrete shall 
be made of Louisville cement, sand, and stone, two 
parts of sand to one of cement, and not over 60 per 
cent. of the whole volume in broken stone, the amount 
of cement not to exceed two barrels per cubic yard. 
When Portland cement is used, the sand and cement 
shall be mixed together dry, then run through a satis- 
factory machine mixer. The mass of concrete shall 
always be thoroughly rammed after being put into posi- 
tion. The Louisville cement concrete shall be worked 
in a mixer approved by the engineer. The caissons 
shall be sunk to the bed-rock to the approval of the 
engineer, and shall not vary more than 9 in. from cor- 
rect position. The sand shall be excavated by a sand 
err and stream of water as at the Rulo and Omaha 

ridges, unless some other plan is approved specially. 
When the bed-rock is reached, it shall be levelled off 
under the cutting edge, care being taken that no 
undue strains are brought on the cutting edge 
during the last stages of the process of sinking. 
If great inequalities are found to exist in the 
elevation of the bed-rock under the caissons, the rock 
shall be cut into a series of horizontal steps, or other- 
wise fitted to provide a proper bearing for the caisson. 
In all cases the rock shall be thoroughly cleaned, all 
loose shale, clay, &c., being removed, and at least two 
holes shall be drilled to a depth of 5 ft. into the 
rock to determine fully its character and establish its 
minimum thickness. The caisson shall then be filled 
with concrete. The lower 2 ft. of concrete, reaching 
to the shoulder of and under the cutting edge, shall 
be formed of Portland cement and sand, three of sand 
to one of cement. The remainder of the filling may be 
of Louisville cement, sand, and stone, in the propor- 
tions mentioned above for concrete of that kind. The 
working shaft and supply shaft and pipes shall not be 
filled but shall be closed at the end with iron or wooden 
bulkheads. 

Masonry.—The masonry shall be first-class, rock 
facework laid in regular courses. The piers shall con- 
form in all respects to the plans furnished by the 
engineer. The face stones, from elevation (65.0) to 
elevation (109.0) shall be of granite. Above this, the 
face, including copings, shall be of limestone from the 
quarries near Bedford, Indiana. The remainder of 
the work may be of Grafton, or other good limestone, 
acceptable to the engineer. The stone shall be cut and 
coursed out at the quarries, every dimension stone being 
marked, and full course plans shall be furnished both to 
the engineer and to the masonry builder at or before 
shipment. No course shall be less than 18 in. thick, and 
no course shall be thicker than the course below it. The 
upper and the lower beds of every face stone shall be 
at least } in. greater in both directions than the thick- 
ness of the course, and none shall measure less than 

‘Cin. in either horizontal direction. In general, 
every third stone of each course shall be a header, and 
there shall be at least three headers on each side of 
each course between the shoulders. No stone will be 
considered a header that measures less than 6 ft. back 
from the face. Special care shall be taken with the 
bonding of the ice-breaker cut-water, the stones of 
which shall be so arranged that the face stones are 
supported from behind by large pieces of backing. All 
joints shall be pitched to a true line, and dressed to 
din. for at least 12in. from the face. Beds, both 
upper and lower, shall be pitched to a true line and 
dressed to fin. Joints shall be broken at least 15 in. 
on the face. The bottom bed shall always be the full 
size of the stone. The face of the up-stream starling 
shall be fine pointed, with no projection —— Zin. 
There shall be a draft line 3 in. wide around the lower 
edge of the belting course below the coping, and on the 
edge of the down-stream starling. The coping over the 
whole pier, and the small copings over the pointed star- 
lings, shallhave a smooth cut surface and face. All other 
parts of the work shall have a rough quarry face with 
no projections exceeding 3 in. from the b saiy line of 
the joints. The stones for the coping under the bear- 
ings of the trusses shall be cut according to special 
plans to be furnished by the engineer. They shall 
have good beds for their entire size and a full bearing 
on large stones with dressed beds in the belting course 
below the coping. The stones of the backing shall in 
no case be less than 11 in. in thickness and shall have 
roughly dressed beds. All stones shall be sound, free 
from seams or other defects, and all limestone shall 
be laid with the natural beds horizontal. Concrete 
may be used for the hearting of the piers if and where 
approved by the engineer. All stones shall be laid in 
full mortar beds. They shall be lowered on the bed of 
mortar and brought to a bearing with a maul. No 
spalls will be allowed except in small vertical openings 
in the backing. Thin mortar joints will not be in- 





on the face and pointed in mild weather, the pointing 
to be driven in with a caulking iron. The face stones 
in each course of the up-stream starlings between 
high and low water shall be dowelled into those 
of the course below with round dowels of 1} in. 
iron, extending 6in. into each course; the dowels 
shall be placed from 8 in. to 12in. back from the 
face, and 6 in. on each side of every joint. The stones 
of the upper course shall be drilled through before 
setting, after which the drill hole shall be extended 
6 in. into the lower course, a small quantity of mortar 
shall then be put into the hole, the dowel dropped in 
and driven home, and the hole filled with mortar and 
rammed. The three courses below the coping shall 
have the joints bonded with cramps of 7 in. round iron, 
20 in. long between shoulders, the ends being sunk 
3in. into each stone. The dimension stone shall be 
laid in Portland cement mortar of two parts of sand to 
one part of cement. Backing, if used, shall be laid in 
mortar of American cement of two parts of sand to one 
sa of cement, and concrete, if used, shall be made of 

ortland cement as described for caisson and crib- 
work. The Portland cement shall be an imported 
cement, equal in quality to O. F. Alson and Son’s best 
quality, and the American cement shall be equal to the 
best grades of Louisville cement. When masonry is 
laid up in freezing weather the backing and concrete 
shall be laid in Portland cement, three parts of sand 
to one of cement, and such other precautions taken 
against freezing as the engineer may direct. All neces- 
sary tools and materials, of every description whatso- 
ever, shall be furnished by the contractor. 

Approach Piers.—The approach piers will consist of 
cylinders. The cylinders shall have shells made of 
}-in. wrought-iron or steel plate, according to detailed 
plans to be furnished by the engineer. They shall be 
sunk to about elevation (50.0) and will finish at about 
elevation (105.0). They shall in general be filled with 
concrete made of Louisville cement, sand, and stone 
in the same proportions as described for filling the 
caissons ; but any concrete which has to be laid under 
water shall be made with Portland cement instead of 
Louisville cement, and the upper 8 ft. in each cylinder 
shall be made with Portland cement. There shall be 
bedded in the top part of each cylinder six steel anchor 
bolts, 10 ft. long and 14 in. in diameter, secured by 
proper cast washers. 


(To be continued.) 





THE RAILWAYS OF EGYPT.* 
By P. F. Kurka. 


Att Egyptian railways, with the exception of two 
smaller lines, viz., Alexandria-Ramleh (6.4 km.) and 
Cairo-Heliian (20.0 km.), are State railways, and were 
originally planned and carried out as such. 

Egypt was formerly restricted with regard to its ways 
of communication to the splendid waterway of the Nile 
in addition to a few couiaaiaa canals, as for instance 
the Mahmudiyeh Canal, starting at El-Aft and leading to 
Alexandria, then the Zagazig Canal, while all the rest 
were only practicable during the time of the Nile floods. 
Egypt, having also no highways of any importance, except 
the one between Cairo and Suez built by the English for 
the benefit of the overland traffic, contented itself with 
the canal dikes crossing the country in all directions, suit- 
able both for sumpter mules and camels; this country 
obtained proportionally early and from economical and 
traffic reasons a network of railway lines, not only practi- 
cally laid out, but built with comparatively small expense 
on account of its extremely favourable character. 

Egypt is said to be “‘ a gift of the Nile,” which branch- 
ing out in a western arm (Rosetta) and an eastern 
(Damietta), embraces the territory briefly called the 
** Delta.” At the beginning of the fifth decade, after 
previous wearisome negotiations, the English succeeded 
in prevailing upon the 1849 appointed governor, Abbas 
Pasha, to consent to the construction of a railway between 
the Mediterranean and the Red Sea by the promise of 
financial aid for a line from Alexandria to Cairo. The 
work was commenced in 1852 under the superintendence 
of R. Stephenson: the expense was calculated, allowin 
for the forced labour by natives, at 800,000/., a sum whic 
has said to have been by far exceeded. The line, begin- 
ning at the south end of the city on the harbour of the 
Mahmudiyeh Canal, and running at first parallel with it 
on a narrow neck of land between the Abukir and Mariut 
lakes, proceeds to Damanhour and Kafr-el-Zajat on the 
Rosetta branch; from there it goes to the commercial 
centre of Tantah, situated in a luxuriant district, then 
south to the Damietta arm near Benha, and past Calioub 
to Cairo (208.0 km.), the latter city being only 12.2 km. 
higher above sea than Alexandria. 

he elevation of the double-tracked dike was fixed by 
the maximum height of the Nile, averaging from 2.5 
metres to 3 metres ; the material was excavated from right 
and left of the adjoining land. The track is of the 
Greave type; instead of the common wooden sleepers 
there are employed a pair of hollow cast-iron spherical 
shells (calottes) of 30.5 cm. in diameter, carrying on their 
back cast-iron chairs connected by wrought-iron tie-bars. 
Great difficulties were caused by crossing twice the Nile; 





ay From the “‘ Archiv fiir Fisenbahnen,” vol. v., 1890. 
Edited by the Prussian Ministry of Public Works (J. 
Springer, Berlin) and translated by the author, 





originally a steam ferry was planned near Kafr-el-Zajat, 
a an iron bridge only at Benha; finally two bridges 
with turning sections were decided upon. The expected 
early completion of the line was delayed by the death of 
Abbas in 1854, but still the opening of the whole line 
took place in 1856 under the government of Said Pasha, 
who likewise ordered the dredging and amelioration of 
the Mahmudiyeh Canal. 

A considerable acceleration of traffic was due to this 
connection by rail, but the English-Indian post had still 
to be transported by the tedious land route through the 
desert. In the mean time French engineers had com- 
menced the construction of the long proposed Cairo-Suez 
line (145 km.), important also for the supply of water for 
Suez ; the line crossed the desert, and its hills somewhat 
further north than the English overland highway in a 
nearly due west direction. In consequence of the total 
deficiency of water, the working expenses were not only 
extremely high, but it was very difficult to maintain the 
traffic with any regularity, owing to the heavy gradients, 
so that the whole enterprise soon proved to be a complete 
failure. 

In 1857 there was opened the line Tantah-Mehallet 
Roh (16 km.), two years later the prolongation Mehallet 
Roh-Samanoud (20.8 km.) on the Damietta arm; upon 
both of these lines a heavy traffic soon developed ; 
in 1860 the important line Benha-Zagazig (34.6 km.), and 
1861 the short branch line Benha-Mil Berah (11.2 km.). 

Upon Ismail Pasha’s accession to the Government in 

1863 and his introduction of the sugar cane, there com- 
menced a more lively activity in the construction of 
railways; in the last-named year there was opened the 
important continuation from Samanoud to Talkha 
bt km.), along the left shore of the Damietta branch ; 
urther in 1865, besides the three short lines in the 
environs of the capital, i.e., Cairo-Abbasieh, Cairo-Koub- 
beh, and Calioub barrage of the Nile, the direct com- 
munication Calioub-Belbeis-Zagazig, leading north past 
Abou-Kebir to Mansourah (144.7 i. ), along the right 
shore of the Damietta branch, crossing the rich district 
of Sharkie, then a branch line from Mehallet Roh, both 
leading in a southern direction to Zefteh (30 km.), and in 
a north-western to Dessouk (51.9 km.) ; finally, in 1866, 
the branch line south of Tantah to Shebin-el-Kom 
(27.8 km.). 

Ismail Pasha took above all the greatest interest in the 
construction of a more appropriate line to Suez. This 
being settled by the agreement of February 22, 1866, with 
the Suez Canal Company; the line was accordingly to 
commence at Zagazig, following the Sweetwater Canal to 
the Kast, and reaching the new-founded town of Ismailia ; 
by this plan the old Se Cairo-Suez, far from answering 
the exigencies of commerce, was not only rendered super- 
fluous, but there also was established at the same time a 
more direct communication between Alexandria and Suez, 
materially facilitating and accelerating the completion of 
the Suez Canal. 

The construction of the Zagazig-Ismailia line progressed 
rapidly, and the only difficulty, insignificant in itself, was 
the crossing of the Sweetwater Canal at Nefish, near 
Ismailia. In August, 1867, when the earthwork of the 
Ismailia-Suez line was nearly completed and orders 
issued for supplying and laying the rails (system Vauthrin, 
wrought iron, roof-shaped cross-sleepers) to a French con- 
tractor, the construction had to be given up at once on 
account of lack of money. According to an order of the 
Viceroy, in April, 1868, the construction was resumed b 
compulsory service (without pay, there being only distri- 
buted one okka=1.24 kgr. biscuits per day and head), and 
quickly carried on, so that the whole Zagazig-Suez line 
(196.7 bon ), which had been partly operated since July, 
could be inaugurated with solemn ceremonies on Sep- 
tember 8, 1868, and the old Cairo-Suez line clasdtemaoniy 
abandoned. 

The planned construction of a kind of girdle railway 
along the seashore between Alexandria, Rosetta, and 
Damietta, in time to be extended as far as Port Said, 
remained a project, chiefly because of the casual connec- 
tion between the same and the drainage of marshes of the 
Delta. It may be added that the Egyptian Government, 
yielding to a douce pression of England, contemplate 
together with the question of be ae the Damiettta 
branch, simultaneously the deepening of the Nile barrage 
to give access to larger ships as far as Cairo and to convey 
heavy transports vid Zagazig and Ismailia on the Sweet- 
water Canal. Ismail Pasha pursued far-ranging projects 
with the railways leading to Upper Egypt. After the 
district between Assouan and Khartoum had been 
examined in 1855, Said Pasha two years later sent once 
more engineers to Assouan and the Cataracts to prepare 
a calculation with regard to the necessary blasting of the 
rocks. 

Gizeh was then intended to be the starting point for the 
Middle and Upper Egyptian line, so highly important for 
the conveyance of the products of the country; the connec- 
tion with therailway network terminating at therightshore 
of the Nile was a attained by a monumental bridge. 
From Gizeh, the line following the left shore of the Nile, 
leads in a southern direction to Wasta, where a branch 
reaches the fertile Fayoum and Abouah; from Wasta 
further south the line touches Minieh, afterwards Assiout, 
crosses the Nile at Keneh, and terminates at Assouan on 
the right shore of the first cataract ; from here to the 
second cataract, near Wadi-Halfa, the construction of a 
railway was impeded by the rocky character of the dis- 
trict, wherefore an independent line was to be commenced 
at Wadi-Halfa and prolonged vié Dongola to Shendi 
(17 deg. N. lat.). 

A report worked out in the year 1871 says that this 
second line, with a length of 819 km., a gauge of 1.07 m. 
and maximum gradients of 2 per cent. would require an 
expense of about 4500/. per km. But even then it would 
be indispensable to continue the line on the one hand fur- 
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ther south to Khartoum, on the other to Suakim on the 
Red Sea. 

To support these plans the new-founded company 
** Azizie” obtained an exclusive privilege for the construc- 
tion of railways; but before they were about to enter 
upon the task assigned to them, the company was so 
much shaken in their credit that the Government felt 
obliged to carry out the construction on its own account; 
the line, with the starting point now transferred to 
Boulac-Dacrour, opposite Cairo, was then opened for 
mublic use in 1867 as far as Minieh (237.2 km.), the branch 
ine Wasta-Fayoum (37.2 km.) in the following year, and 
its extension Fayoum-Abouah (23.3 km.) in 1869. 

The chief end in view of this great southern line, Cairo- 
Khartoum, was to maintain the Soudan, consisting of the 
provinces Takha, Darfour, Sennar, Kordofan; but 
approaching financial embarrassments permitted only the 
completion of the section as far as Assiout ; there were 
opened Minieh-Mellaoui (46.1 km.) in 1870, Mellaoui- 
Assiout (82.6 km.) in 1874; between 50km. and 60 kin. 
earthwork were simultaneously completed from Wadi- 
Halfa further up to thesecond cataract. It can scarcely 
be expected from the present political circumstances that 
Egypt will speedily restore her absolute mastership over 
the Soudan and enjoy the active exchange of products 
with these rich provinces. 

To take advantage of the repeated embarrassments of 
the Government, an agent, in the name of a French 
syndicate, made the Viceroy in 1867 the following pro- 
posal: If the railroad, and the whole overland traffic 
were delivered up to them for a number of years, they 
were willing to pay a yearly royalty of 1,080,000/., to 
grant a progressing Cr yee maeve in the yearly profits 
besides allowing one-third reduced tariffs for all Govern- 
ment and Viceroyal private conveyances, This enticing 
offer was luckily refused, but to regulate the require- 
ments of the State toa certain point, the revenues both of 
the railways and the Port of Alexandria were transferred 
in the November of the same year, by virtue of a vice- 
royal order, to the International Commission of Debts 
under the immediate presidency of the Khedive. 

The growth of the railway network, as well as the 
laying of double tracks on lines with heavy traftic 
(Alexandria-Cairo, Benha-Zagazig, Tantah-Samanoud) 
was now very slowly progressing ; there were opened in 
1869 Talkha-Damietta (63 km.), the branch Abou Kebir- 
Salhiech (33.7 km.) ; in 1872 Teh-el- Baroud-Bulae-Dacrour 
(119.2 km.); in 1876 the branch Kalline-Kafr-el-Sheikh 
(17.7 km.), Alexandria-Sidi Jabir-Rosetta (67.38 km.) 
besides the connecting line Sidi-Gabir-Mallaha (2.3 km.). 

From the year 1876, in which the administration of the 
railways was transferred to three directors under the pre- 
sidency of an Englishman, the construction of railways 
remained in a state of rest till towards the end of 1889, 
namely, ten years after the appointment of the present 
Khedive Tewfik Pasha; there were only opened Sherbin- 
Belkas (17.5 km.) together with the insignificant 
line Koubbeh-Materiah. Certainly the times were mostly 
unfavourable for Egypt ; in June, 1879, there occurred 
the removal of Ismail Pasha; in September, 1881, a 
military revolt broke out in Cairo, the following year in 
Alexandria, and thus the traffic on nearly all lines, except 
the principal line Tantak Cairo-Assiout, had to be sus- 
weed for want of personnel ; by the suppression of the 
insurrection which eventuated in a vehement conflagra- 
tion in 1883, England secured for herself not only the 
economical, but also political influence in Egypt. 

In 1882 England had already in view the construction 
of a railway along the Suez Canal from the Mediterra- 
nean to Ismailia to facilitate her military measures, as 
well as the building of another from Suakim to Berber 
(394 km.), rendering the Soudan more easily accessible ; 
the greatest difficulties on the latter line were experienced 
in furnishing water, so that the construction of an aque- 
duct was considered to be indispensable. 

It was not before February, 1885, that the English 
War Department was able to contract for a narrow- 
gauge line; it is well remembered that this line, far too 
late commenced, was finished for about 832 km. by the help 
of navvies from England and 900 coolies from India, as 
well as by extraordinary financial means; it was given up 
to decay after the surrender of Khartoum without further 
ceremony. 

The new administration of the Egyptian railways 
caused repeated examinations for the line to the south, 
which endeavours were so far successful, as according to 
an agreement between the Government and the Debts 
Commission in February, 1890, the construction of the 
line Assiout-Djirdje (125 km.) together with three smaller 
ones, Dagumboeriementeh, opposite Dessoue (20 km.), 
Shebin-el-kom-Menouf (13 km.), and Fayoum-Senoures 
was conferred upon a German syndicate for the amount 
for 700,0002. There are now under consideration the ex- 
tension from Djirdje to Denderah (110 km.), as well as the 
erection of an iron bridge over the Nile near Boulac. 
After the completion of the contracted lines the Egyptian 
railway network will amount to 600 km. As to the ex- 
penditure for the Egyptian railways, it is downright im- 
possible to get approximately correct figures ; although 
the lines have been estimated by experts in 1887, the 
appraisement on the basis of European methods is said to 
be far beyond the actual cost. 

The present condition of the lines and the whole rail- 
way plant is a satisfactory one with regard to the agree- 
ment between the Government and the Debts Commis- 
sion, according to which the working expenses are not to 
exceed 45 per cent. of the revenue. The whole network, 
with 1450 km. operated (1995 km. of track) and 135 sta- 
tions, is subdivided in six sections (Alexandria, Cairo, 
Tantah, Zagazig, Boulac, and Minieh) with nativesat the 
head of each. As to the permanent way there are now in 
use the elder Vauthrin’s rail upon cast-iron chairs ; the 
double-headed steel rail in four types (Standard, Bel- 








gian, Vauthrin, and Azizie type) weighing from 34.7 kgr. 
to 35.7 kgr. per running metre and resting upon the above 
mentioned cast-iron spherical calottes; the broad-based 
Vignole rail in two types with 32.9 kgr. and 36 kgr. per 
running metre, resting upon treated fir or oak sleepers. 
For the smaller stations a plan was approved in 1886, 
according to which they consist of a larger central room 
(9.5 m. by 6 m.) usually combining the waiting-room and 
buffet; then four other rooms of half the size serving 
both for offices and lodgings, while three sides of the 
building are surrounded by a verandah. It may be 
added that the natives are highly partial to using the 
permanent way as a public road, an inconvenience which, 
in spite of all regulations and repeatedly inflicted fines, 
cannot be stopped. The principal movement of goods, 
viz., cotton, cotton seed, cereals (wheat, maize, barley), 
sugar, molasses, beans, onions, &c., is towards the north, 
whereas coal, wood, and miscellaneous goods go south. 
The returns show what portion of the external com- 
merce of Egypt falls to England’s share; according to 
these Great Buitain took, in 1879, 11.22 million pounds, 
France 2.33, Austria-Hungary 1.45, Italy 1.27, Russia 


For 1888 the total imports were 7.73 million pounds, 
the export 10.41 million pounds. 

Great Britain still participating with more than half; 
, but a change in favour of the Continental states of Europe 
seems to have taken place. 

Although the mighty Nile and some principal canals 
are in competition with the railways, both the passenger 
and goods tariffs are very high, The passenger fare— 
unit per kilometre for ordinary trains—is fixed at 13.7 
centimes for the first-class, 8.9c. for second-class, and 4.8¢, 
in Lower Egypt, and 4.0c. in Upper Egypt for third-class ; 
with fast trains having no third-class, there is an additional 
tax of 20 per cent. Return tickets for the third.class with 
25 per cent. reduction were issued in 1887, the effect of 
which being an increase of the number of passengers, but 
at the same time a decrease of the revenues; there also 
exists a special military tariff. 

The goods tariffs embrace six different classes, besides a 
special tariff. The preceding Table shows the regular fast 
freight and ordinary goods tariffs ; there are also differen. 
tial tariffs based on a rate to meet water competition at 
various places. 
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Up to 80 km. ...{1.80 2.89 2.17 1.62 1.08 '0.81/0.45 0.72 
From 81—160 km. | 





more... .. {1.19} 2.71 1.98 1.49 0.99 0.72 /0.41 0.63 

From 161—240km. | | 1 
more ae .../ 1,18 2.53 1.80 1.35 0.90 0.63'0.36 0.36 

From 241 -320km. 





more oe ...{1.10 |2.35 /1.63 1.22 0.81 0.54/0,32 0.27 
From 321—400km. ; | | 

more Si ...{1.04/2.16'1.45 1.08 0.72 0.45 0.27 0.18 
From 401—480km. | 

more ..10.97 1.98 1.26 0.95 0.63 0.28 /0.37 (6-08 


Above 481 km. 
more _ 








0.96, and Turkey 0.70 million pounds. Great Britain 
then ruled nearly two-thirds of the whole external com- 
merce, not taking into account the considerable through 
traffic to India and the colonies, Egypt being the staple 
for certain products of the far East, especially rice. 

For 1887 the total imports were 8.13 million pounds, 
the exports 10.87 million pounds, 


'}).91 1.80 1.08 0.81 0.54 0.36 0.27 0.05 | 


The unit of weight for fast freight goods is 20 rotls, 
equal to 8.9 klgr., with common goods 1 kantar (100 rotls) 
equal to 44.54 klgr.; the miles, kantars, parts, and mil- 
limes have been recalculated to kilometres, 100 kgrs., and 
centimes, 26 francs being taken to equal 1 Egyptian lira, 
although not exactly tallying with the real value, and 
consequently 1 franc is equal to 3.84 piastres* (1 piastre 
equals 40 paras). ! 

As additional taxes there are levied a stamp and re- 
gistering tax, each of 10 millitmes, together 20 millitmes, 
or 52 centimes for each journey, except luggage ; further 
with fast freight goods a station and loading tax, each of 2 
millitmes, besides a weighing tax of 1 milliéme, i.e., 5 mil- 
litmes or 13 centimes per kantar; a counting tax per piece 
of 0.25 millitme, or 0.6 centimes, lastly an insurance tax of 
1 millitme, or 2.6 centimes for each pound value, with a 
minimum of at least 10 millitmes. ese taxes raise the 
tariffs considerably. y . 

The rolling stock of the whole network consisted in 
1888 of 62 passenger, 160 goods, and 9 shunting engines ; 
18 viceregal and saloon carriages, 96 first-class, 45 mixed 
first and second-class, 76 second-class, and 150 third- 
class carriages; 20 postal, 120 luggage, 5 horse, 226 
cattle, 77 tank, 1128 box, 38 platform cars with two 
axles, 433 with three axles, 1903 open and 216 ballast 
cars; in all 231 locomotives, 525 passenger and 4026 
| goods carriages. : 

* The staff, Sally all of them natives, numbered in 1888, 
160 engine-drivers, 230 stokers, 120 guards, and 89 brake- 








* Piastres and paris are at present no more legal — 
for the Egyptian lira (’ 100 piastres, in reality 104 piastres 
is subdivided into 1000 millitmes, but this cannot be 
brought into coincidence with the old system. One kilo- 
metre =.62 mile ; ten centimes=one penny ; 100 kilos 
grammes=220 Ib, 
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men ; the rolling stock, being mostly of English origin | 
(imported from England in 1887 for 100,000/., in 1888 for 

27,0001.), shows consequently the peculiarities of English 

design. There are at Boulac, Gabbary, Embabeh, and 

Zagazig workshops for different kinds of repairs. 

The travelling speeds of the fast trains, as well as the 
first-class carriages answer all claims of European pas- 
sengers ; a great inconvenience in travelling is the fine 
sand which covers the compartments in a thick layer. 
This is dusted away by special workmen at the stations, 
but renews itself in a short time. The two express trains 
between Alexandria and Cairo in each direction are run , 
with an average speed of 60 km., the three omnibus trains 
and all mixed trains at 32-40 km., the local trains accord- 
ing to the wants at the places at 30-48 km., and all goods 
trains at 30 km. an hour. 

The efficiencies of the Egyptian railways and _ their 
financial results for the years 1880-88 are given in the 
Table below. 


| period of the disccan be made very short. The steel discs 


steel disc forming one side of a chamber filled with the 
steam under test. The pressure of the steam bulges out 
the disc and causesthe mirrortodeflect a ray of light thrown 
on it in theordinary way. A rotation at right angles to the 
former is imparted by the movement of the piston-rod. The 
ray of light traces out the diagram on a screen suitably 
placed, and the complete figure is continuously visible 
owing to the persistence of impressions. This indicator 
possesses advantages over other forms in being free from 
errors due to friction or oscillations of the springs, and 
the alteration of their elasticity due to temperature 
changes. The errors of ordinary indicators are consider- 
able at high speeds, owing to the ripples introduced into 
the indicator diagram. If the natural period of the 
yea is one-twentieth of the time of a revolution the 

lagram is fairly free from ripples, but if it is as much as 
one-tenth no amount of friction in the indicator will pre- 
vent ripples forming. In the new indicator the natural 
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ants | | p. c. | franes frs. | frs. fs. | 
1880) 1449.3 3.086 1.134 9.88 | 18.72 | 28.16 | 10.92 38.67] 19,420 | 7,531 | 4.821 | 6.52 | 2.53 | 51,858 
1881! 1449.3 3.599 1,487 10.92 | 19.96 | 33.51 | 10.95 32.66) 23,111 | 7,548 | 4.649 | 7.20 | 2.34 | 51,033 
1882) 1449.3 3.331 0.969 11.15 | 15.54 | 32.58 | 10.17 31.52] 22,466 | 7,085 (4.411 7.33 2.31 | 54,308 
1883) 1449.3 2.761 1,166 8.94 | 19.53 | $0.96 12.79 41.33] 21,355 | 8,014 4.641! 6.99 | 2.88 55,221 
1884) 1449.3 2.883 1.348 9.49 | 23.81 | 36.50 | 14.14 | 38.73 | 25,170 | 9,752 | 5.129 7.04 | 2.78 58,963 
1885) 1449.3 3.421 1.364 10.92 | 23.42 | 38.48 | 14.94 38.80] 26,528 | 10,301 5.197 7.35 | 2.86 58,051 
1886, 1449.3 3.138 1,267 10.16 | 20.04 | 32.94 | 14.74 | 44.80} 22,700 | 10,171 5.327 | 6.16 | 2.75 59,107 
1887; 1449.3 3.244 1.424 9.98 | 20.56 | 33.69 15.16 45.00 | 23,238 | 10,462 | 5.438 6.18 | 2.75 56,842 
7“ 1449.: 3.610 1.496 10.03 | 20.58 | 33.02 , 14.86 45.00 | 22,765 | 10,248 5.776) 5.71 2.57 | 62,585 
| : ’ | 

















The years 1880 and 1883 are, in consequence of the 
extremely depressed economical and _ political circum- 
stances, the worst of the whole Table; in 1887 and 1888 
we can trace the effect of the return tickets as well in the 
number of passengers as in the revenues, while the income 
from goods traffic has slightly increased. . 

P The revenues of the last two years consist of the income 
rom the 





* One million francs equal 40,0007. 


are easily movable, and can be proportioned to suit diffe- 
rené pressures and speeds. For experimental and teach- 
ing purposes it is advantageous to see at once the altera- 
tions in the diagram caused by changes of load, pressure, 
&c. Several diagrams were exhibited to the meeting. In 
reply to Mr. Carus Wilson, Professor Perry stated that the 
deflection was proportional to the pressure in the cylinder 
within the limits any particular disc was intended for. 
Mr. Addenbrooke thought the instrument an important 
improvement on its predecessors and considered it would 
rove of great service to electrical engineers. Mr. Swin- 
urne poll a peculiar merit of the indicator was that it 
could be permanently attached to an engine like an ordi- 
nary pressure gauge. He suggested the use of a small 





1887. 1888. 
Mill. fres. Mill. fres. 
Goods traffic... ... 20.56 20.85 
Fast freight traffic* 11.21 10.92 
Toll of bridges t... ws 0.54 0.41 
Receipts of workshops ... .. 0.66 0.28 
Conveyance of English post 
and so forth ... uae «. 0.39 0.03 
The expenses for the 
General administration <, an 0.94 
Permanent Way Department 3.55 2.34 
Traffic Department ae 4.13 
Motive Power Department 7.44 7.21 
Store Department iad 0.25 0.24 | 


A heavy expenditure is caused by furnishing coal, | 
which is charged for 22s. 5d. per ton at Alexandria, with- 
out custom dues. 

Egypt had, in 1888, an account of insufficient Nile floods, 


her seventh lean year, and it is to be hoped, that now a| equations 


succession of fat years will follow, as well for the blessing 
of this sunny country as its means of communication. 

Finally, I may be permitted to express my best thanks | 
to a countryman of mine, the Secretary of State Blum 
Pasha, and to W. F. Halton Pasha, the president of the 
Administration of the Egyptian Railways, for their kind 
assistance for having procured the majority of the data 
here made use of. 





THE PHYSICAL SOCIETY. 

Art the meeting of the Physical Society held on May 22, 
Professor W. E. Ayrton, F.R.S., President, in the chair, 
Mr. F. H. Nevill waselected a member of the Society. 

Mr. C. J. Woodward exhibited Dr. Schobben’s form of 
lantern stereoscope. This instrument consists of a double 
lantern by which the two pictures of a stereoscopic slide 
are projected on a screen. The two pictures are coloured 
complementary tints by placing pieces of red and green 
= in front of the a oe — ——s — ~ 
overlapping images through spectacles, the eye-glasses of | 
which are also coloured red and green. The stereoscopic | 
effect is very striking. Mr. Boys stated that he had 
tried to obtain a similar result with the aid of polarised 
light by viewing two polarised images through Nicol’s 
prisms. No effect was obtained owing to elliptic polari- 
sation produced by the screen, but he thought that if a 
dead gold screen had been used instead of an ordinary 
one the effect might have been obtained. 

Professor Perry, F.R.S., showed a new form of steam 
engine indicator. A galvanometer mirror is fixed to a 








* Comprising the income from the regular passenger and 
special trains, the conveyance of luggage, smaller parcels, | 
fish, fowls, and other animals. 

+ For using the bridges, there being a toll on every | 
person of 13 cents., a buffalo or cow 26 cents., a camel 
20.8 cents., a horse 13 cents. donkey 7 cents., and for 
smaller animals 2 cents. per head. 


| alternating currents. 


| formers,” by Professor Perry, F.R.S. 


| telescope instead of the ray method. The President 
| thought that the instrument could be modified so as to be 
| useful for analysing the shape of the curves representing 


ts 
** On Blakesley’s Method of Measuring Power in Trans- 
his paper refers 
to the supposed error in Mr. Blakesley formula due to 
the fact that transformers show magnetic leakage. The 
roofs of the formula hitherto given have been obtained 
y treating the equations in the manner first adopted by 
Dr. Hopkinson. On this system the reactions of the 
primary and secondary currents are represented by the 


V=R,C,+P2N; O=R.0, + 48, 
where Pand N are respectively the turns on the primary 
and secondary coils and is the magnetic flux 
between the coils. Here it is assumed that there is no 
magnetic leakage, and the author thinks that on this 
account the method is inferior to the original method of 
Maxwell, in which the induced electromotive forces are 
expressed in terms of coefficients of self and mutual in- 
duction. On the assumption that there are no eddy cur- 
rents Maxwell’s equations are 


V=R,C,+1,6,+M6,;0=R,C,+ MOG, + L2G, 


in which, although L, M, and L, may not be constant, it 
may be assumed that they are respectively proportional 
to P?, PS, and S? if there is no magnetic leakage, and if 
the amount of magnetic leakage bears a constant propor- 
tion to the whole flux, the three quantities may still be 
assumed proportional to each other, although M? is less 
than L, . From these equations we obtain 


Vc=R, c2-R™ o, c, + Ae’ ¢, 6, 
a 7 


Hopkinson puts down the last term as zero, but owing to 
the very rapid rate at which C, changes the last term is 
very important, even though M may be but a small per- 
centage lessthan /L, Ly. On integrating this equation 
the first two terms on the right-hand side yield Blakesley’s 
formula, and the last term vanishes in the integral, 
because however great the magnetic leakage may be 


[6,C,at=0 


when taken over a period, because the functions are 
periodic. 

Mr. Blakesley’s formula thus appears to hold whatever 
the magnetic leakage. The paper contains several tables 





of c:lculations showing the effect of magnetic leakage on 


the value of the terms in the equation. Mr. Blakesley 
said he doubted the correctness of the assumption that 
the value of M was the same in the two equations, and 
a that the result arrived at must be incorrect. 
Dr. Sumpner did not doubt that if the coefficients could 
be considered constant the formula was true whatever 
the leakage, but he did not consider that the action of 
transformers justified such an assumption. If the formula 
were true, it would also hold if there were eddy currents, 
as these would merely produce the effect of additional 
secondary coils. He had analysed Blakesley’s method 
by using a modification of the Hopkinson equations, and 
had shown that the power as estimated by Blakesley’s 
formula had to be lessened by the fraction he presented 
by the expression, 
[adr As dt dt 
Ket 5 
E + / Ap As dt 

where Ap and As are the instantaneous values of the 

rimary and ereniag, A currents, and x is such that 

p=Ns (1+), where Np and N; are the fluxes of mag- 
netism through the primary and secondary coils at the 
same instant, ¢ is a negligibly small quantity compared 
with the rest of the denominator. % obtaining this 
factor no assumptions whatever had been made, and it 
was easy to see that if Ap and As could be assumed sine 
functions and x a constant the value of the factor X 
became x simply. In only one case did X reduce to zero, 
and that was when 2 was a sine function of the same 
period as Ap and As. He believed that in actual trans- 
formers x was approximately constant. Mr. Swinburne 
pointed out that the split dynamometer was merely a 
wattmeter, and stated that he had transformers which, 
owing to magnetic leakage, would indicate an efficienc 
of over 100 per cent. if tested by Blakesley’s method. 
If this method gives an efficiency of 96 per cent. and 
leakage causes a drop of 2 per cent. in electromotive 
force, the real efficiency is only about 94 percent. He 
thought that the assumption that the currents followed a 
sine law was equivalent to supposing that there was no 
loss in hysteresis. The President said that no one would 
be more glad than himself to find that Mr. Blakesley’s 
method was accurate, but he could not agree with Pro- 
fessor Perry that Dr. Hopkinson was wrong in abandon- 
ing the academical method of Maxwell. Professor 
Perry replied to the various points raised in the discussion. 

A paper on ‘‘ Current and Potential Difference Analogies 
in the Methods of Measuring Power,” by Professor W. E. 
Ayrton and Dr. Sumpner, was postponed. 





A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 


Chronological History of Electricity, Galvanism, Mag 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888, 
By Mr. P. F. Morretay. 

Exxcrnricity, elektron, clectrum, meaning amber, from 
helko to draw, in reference to its property of attracting 
light bodies. 

Galvanism from the name of its discoverer, Aloysio 
Galvani, an Italian physician, Bologna, 1737-98. 

Magnetism, magnes, the natural magnet, loadstone or 
lodestone, found abundantly near Magnesia in Lydia. It 
is said that Magnes, a Greek shepherd, observed the 
attractive power of the loadstone on his metallic crook 
and that the Greeks obtained the stone from Magnesia as 
early as 1000 B.c. The savant, Mr. Sonnini, says, in his 
notes upon Buffon, Article II., that many believe the word 
magnes to have come from magnitudo and to have been 
applied to the magnet owing to its grand properties. 

elegraph, tele, afar off, graphen, to write, an appa- 
ratus for communicating intelligence rapidly at great 
distances. 

B.C. 2637.—The earliest known date at which anything 
resembling the application of the magnetic influence is 
alluded to in history. It is related that in this, the sixty- 
first year of the reign of Hoang-ti (Yeou-hioung-ché, 
also named Koung-fun and Hiuen-yuen), the Chinese 
emperor’s troops who were pursuing the rebellious Prince 
Tchéyeou (Tchi-yeou), lost their way, as well as the course 
of the wind and likewise sight of their enemy, during the 
heavy fogs prevailing in the plains of Tchou-lou. Seeing 
which, Hoang-ti constructed a chariot upon which stood 
erect a —— female figure which indicated the four 
cardinal points and which always turned to the south 
whatever might be the direction taken by the chariot. By 
that means he succeeded (B.C. 2634, Klaproth, ‘‘ Boussole,” 
Paris, 1834, page 74) in capturing the prince whom he put 
to death. (Du Halde, ‘* Description de la Chine,” &c., La 
Haye, 1736, vol. i., page 270). 

Some say that upon this chariot . . . stood a needle to 
denote the four parts of the world. That would indicate the 
use of the compass, or something very similar toit... 
and it is unfortunate the device has not been explained 
more fully .... (Du Halde, 1736, vol. i., page 271). 

Hoang-ti (Hoang, supreme king) regarded as the 
founder of the Chinese Empire, died at the age of 121, 
after reigning 100 years, B.c. 2598. Mailla (Joseph A. M. 
de Moynac de) in his ** Histoire . . . traduite du Tong- 
Kien-Kang-Mou,” Paris, 1777, vol. i., page 28, makes the 
latter date 2599.1 

B.C. 1110.—Tcheou-Koung is said to have at this date 
1 See Azuni, ‘‘ Boussole,” Paris, 1809, pages 186, 214 ; 
Staunton’s ‘‘China,” London, 1797, vol. i., page 446; 
‘* Ency. Meirop.,” vol. iii., page 736 ; Buffon ‘‘ La Terre,” 
Paris, An. viii., vol. i., page 304; Davis, ‘‘'The Chinese,” 
1844, vol. iii., page 14: Humboldt, ‘‘ Cosmos,” 1848, 
vol. v., page 51, for Ed. Biot in ‘‘Comptes Rendus,” 
t. xix., 1844, page 822; Klaproth, ‘ Boussole,” Paris, 
1834, pages 33-34, 71, 76, 79, 82, and for their introduction 
in Japan, pages 93 to UL. 

















690 





ENGINEERING. 


[JuNE 5, 1891. 








= 


taught the use of the needle compass to the envoys from 
Youa-tchang. ‘‘ As the ambassadors sent from Cochin 
China and Tonquin (‘ Cosmos,’ v., page 51) were about 
to take their departure (which was in the twenty-second 
cycle, more than 1040 years B.c.), Tcheou-Koung gave them 
an instrument which upon one side always turned towards 
the north and on the opposite side to the south, the 
better to direct them upon their homeward voyage. This 
instrument was called tchi-nan (chariot of the south), and 
it is still the name given to the compass, which leads to 
the belief that Tcheou-Koung invented the latter.” In 
his chapter on the magnetic needle, Humboldt says the 
apparatus was called fse-nan (indicator of the south). 

Tcheou-Koung (Ki-tan) was Chinese Minister of State 
under both Von-Vang (first emperor of the Tcheou 
dynasty, who ruled seven years), and Tching - Vang 
(second emperor, who ruled thirty-seven years), and lived 
to be 100 years old. He was one of the most learned and 
most popular men China has ever known, and is spoken 
of to this day by the Chinese ‘‘ with an admiration 
bordering upon enthusiasm.” (‘‘ Mémoires, concernant 
l’Histoire,” Saillant et Nyon, Paris, 1776, vol. iii., page 
37.) The Emperor Tching-Vang caused Tcheou-Koung’s 
body to be interred near his father’s remains after giving 
it imperial funeral honours.? 

B.C. 1084.—According to Aéschylus, the father of the 
Athenian drama, Agamemnon, employs a line of optical 
signals to advise his queen, Clytemnestra, of the fall of 
Troy. Robert Browning’s translation, London, 1877, 
runs as follows : 

** Troia the Achaioi hold 


Hephaistos—sending a bright blaze from Idé 
Beacon did beacon send, from fire the poster, 
Hitherward ; Idé tothe rock Hermaian 
Of Lemnos ; and a third great torch o’ the island 
Zeus’ seat received in turn, the Athoan summit, 
And—so upsoaring as to stride sea ove", 
The strong lamp-voyager, and all for joyance— 
Did the gold-glorious splendour, any sun like, 
Pass on ; ‘ ." 

Anna Swanswick thus renders Aischylus 

non,” London, 1881, page 13: 
** For Priam’s City have the Argives won. 


> *€ Agamem- 


Hephestos sending forth Idaian fire. 
Hither through swift relays of courier flame. . . 


At page 193 of his ‘‘ Agamemnon,” London, 1873, E. H. 
Plumptre refers to ‘‘ The system of posts or messengers 
which the Persian kings seem to have been the first to 
organise, and which impressed the minds of both the 
Hebrews (Esth. viii., 14) and Greeks (Herod. viii., 98) 
by their regular transmission of the king’s edicts or of 
special news.” 

What of the passage from the celebrated patriarch Job, 
(xxxviii., 35), ‘*Canst thou send lightnings, that they 
may go, and say unto thee, Here we are?” (original 
Hebrew ‘Behold us!”) As has been truly remarked, 
the above seems prophetic, when taken in connection with 
the electric telegraph. 

The fire beacons are also alluded to by Plutarch in his 
** Life of Quintus Sartorius;” and Mardonius prepared 
fire signals to notify Xerxes, then at Sardis, of the second 
taking cf Athens." 

B.C. 1068.—In the obscure age of Codrus, the last King 
of Athens, at about the reriod of the return of the 
Heracli 'z (descendants of Hercules) to the Peloponnesus, 
the Chinese had magnetic carriages, upon which the 
movable arm of the figure of a man continually pointed 
to the south as a guide by which to find the way across 
the boundless grass plains of Tartary.4 

B.C. 1033 to 975.—King Solomon, who, ‘‘ in the Jewish 
scriptures, has the first place assigned him among the wise 
men of the Kast,” is believed by many to have known the use 
of thecompass. The Spanish Jesuit Pineda, and Athana- 
sius Kircher, assert the same and state that Solomon’s 
subjects employed it in their navigations. Others, notably 
Fuller, ‘* Miscel,” iv., cap. 19, and Levinus Lemnins, ‘* De 
Occul. Nat. Mir.,” lib. ini., have even tried to prove that 
Solomon was the inventor of the compass, and that it was 
in his time used by the Syrians, Sidonians, and Phe- 
nicians, but the contrary has been shown by Henry 
Kippingius in his “‘ Antiq. Rom. de exped. Mar.,” lib. 3, 
cap. 6, as well as by Bozchart, the geographer, in his 
© Geo. Sacr.,” lib. i., cap. 38. 

B.C. 1022.—At this period the Chinese magnetic cars 
held a floating needle, the motions of which were commu- 
nicated to the figure of a spirit whose outstretched hand 
always indicated the south. An account of these cars is 
given in the Szuki (Shi-ki), or historical memoirs of 
**Szu-ma-thsian ” (Szumatsien), which were written early 
in the second century B.c., and are justly considered the 

reatest of all Chinese historical works, containing as they 

o the history of China from the beginning of the empire 
to the reign of Hiao-wou-ti of t:1e Han dynasty.® 


” 


2 See Du Halde, La Haye, ‘736, vol. i., page 312; 
Klaproth, ‘‘ Boussole,” Paris, 1834, page 81; Azuni, 
* Boussole.” Paris, 1809, pages 190, 191; ‘*‘ Cosmos,” 
1848, vol. ii., page 628. 

3 See ‘‘Le Theatre des Grecs,” P. Brumoy, Paris, 1820, 
vol. ii, pages 124 to 125; ‘Penny Cyclopedia,” vol. 
xxiv., page 145; Knight’s ‘Mech. Dic.,” vol. ii1., page 2092. 

4 See ‘'Cosmos,” i., page 173, and v., page 50; ‘* Meurs 
de Reg. Athen,” lib. 3, cap. ii. 

+See Venanson, ** Boussole,” Naples, 1808, page 34; 
Enfield, ‘* History of Philosophy,” London, 1819, vol. 1, 
page 40; Cavallo, ‘*‘ Magnetism,” 1787, page 48. 

© See Johns. Cycl.,” i., 929; Humboldt’s ‘‘ Cosmos,” 
ii., 1849, p. 628; and Klaproth, ‘ Boussole,” 1834, 
pee 79, for further allusion to a passage in the ‘‘ 'Tong- 


Kien-Kang-Mou” already referred to under date B.c 2687, 











B.C. 1000-907.—Homer, the greatest of epic poets, 
called the father of Greek poetry, and who, according to 
Enfield (‘‘ History of Philosophy,” page 133, vol. i.) 
flourished before any other poet whose writings are 
extant, relates that the loadstone was used by the Greeks 
to direct navigation at the time of the siege of Troy. 
Sonnini tells us that, as this period is about the same as 
that of the Chinese chronicles, it can scarcely be doubted 
that the knowledge of both the polarity of the needle and 
of the use of the compass for navigation date back 3000 
years. (Buffon, “Terre,” Paris, An. viii., p. 304). 

This ill accords, however, with the views of others who 
have concluded, doubtless rightly, that the Greeks, 
Romans, Tuscans, and Pheenicians were ignorant of the 
directive property of the magnet from the fact that none 
of the writings of Homer, Theophrastus, Plato, Aris- 
totle, Lucretius, and Pliny make allusion thereto. (Hum- 
bolt, ‘‘ Cosmos,” 1859, vol. v., page 51; ‘‘Good Words,” 
1874, p. 70).7 

B.C. 600 to 580.—Thales, of Miletus, Ionia, one of the 
“‘seven wise men of Greece” (the others being Solon, 
Chilo, Pittacus, Bias, Cleobulus, and Periander), founder 
of the Ionic philosophy, and from whose school came 
Socrates, is said to have been the first to observe the elec- 
tricity developed by friction in amber. 

Thales, Theophrastus, Pliny, as well as other writers, 
Greek and Roman, mention the fact that when a vivify- 
ing heat is applied to amber, it will attract straws, dried 
leaves, and other light bodies in the same way that a 
magnet attracts iron. 

Boyle, ‘‘ Philosophical Works,” London, 1738, vol. i., 
page 506, or London, 1744, vol. iii., page 647) treats of 
different hypotheses advanced to solve the phenomena 
of electrical attraction, saying: ‘‘ The first is that of the 
learned Nicholas Cabzeus (A.D. 1629) who thinks the 
drawing of light bodies by amber. . . . is caused by the 
steams which issue out Of such bodies and discuss and 
expel the neighbouring air . . . making small whirlwind 
...” another is that of the eminent English philosopher 
Sir Kenelm Digby, and ‘‘embraced by the very learned 
Dr. Browne and others who believed that... . chafed 
amber is made to emit certain rays of unctuous steams, 
which, when they come to be a litle cooled by the 
external air, are somewhat condensed ... . carrying 
back with them those light bodies to which they happen 
to adhere at the time of their retraction... .” Pierre 
Gassendi (A D. 1632) thinks the same, and adds ‘that 
these electrical rays. ... get into the pores of a straw 
. . . . and by means of their discussation take the faster 
hold of it. ... when they shrink back to the amber 
whence they were emitted. . . .” Des Cartes (Descartes) 
‘accounts for electrical attractions by the intervention 
of certain particles, shaped almost like small pieces of 
ribband, which he supposes to be formed of this subtile 
matter harboured in the pores or crevices of glass.” 

B.C. 600.—The Ktruscans are known to have devoted 
themselves at this period to the study of electricity in an 
especial manner. They are said to have perio light- 
ning by shooting arrows of metal into clouds which 
threatened thunder. Pliny even asserts that they had a 
secret meciod of not only ‘‘ drawing it (the lightning) 
down” from the clouds but of afterwards ‘‘turning it 
aside” in any desired direction. They recognised dif- 
ferent sources of lightning, those coming from the sky 
(a sideribus venientia) which always struck obliquely, 
and others from the earth (infera, terrena) which rose 
perpendicularly. The Romans, on the other hand, re- 
cognised only two sorts, those of the day, attributed to 
— and those of the night, attributed to Summanus. 

Tradition says that Numa was initiated by the priests 
of the Etruscan divinities and instructed by them in the 
secret of forcing Jupiter, the Thunderer, to descend 
upon earth. . . . Salvarte believes that before Franklin 
discovered his refined electricity, Numa had experimented 
with it most successfully and that Tullus Hostilius was 
the first victim of the dangerous ‘‘heavenly guest” 
recorded in history. . . . Salvarte remarks that Pliny. . 
. +. makes use of expressions which seem to indicate 
two distinct processes; the one obtained thunder (im- 
petrarc) the other forced it to lightning (cogere). . . Trac- 
ing back the knowledge of thunder and lightning pos- 
sessed by the Etruscan priests, we find that Tarchon, 
the founder of the theurgism of the former, desiring 
to preserve his house from lightning, surrounded 
it by a hedge of the white bryony, a climbing plant 
which has the property of averting thunderbolts . 

. The Temple of Juno had its roofs covered with 
Ben David, 
says the author of ‘Occult Sciences,” has asserted that 
Moses (born about 1570 B.c.) possessed some knowledge of 
the phenomena of electricity. Professor Hirt, of Berlin, 
is of this opinion. Michelis remarks that there is no 
indication that lightning ever struck the Temple of Jeru- 
salem during a thousand years; that, according to 
Josephus, a forest of points . . . . of goldand very sharp, 
covered the roof of the temple, and that this roof commu- 
nicated with the caverns in the hill . . . . by means of 
pipes in connection with the gilding which covered all the 
exterior of the building, in consequence of which the 
points would act as conductors. Salvarte further asserts 

7 See Brumoy, ‘‘ Théatre des Grecs,” 1820, i., 2 55; 
**Tliad,” Pope trans., 1738, i., es 14, 20; Shaffner, 
**Tel. Man.,” page 19; also all the references under the 
A.D. 121 date. 

8 See Becquerel, “ Traité Expérimental,” Paris, 1854, 
vol. i., page 33; Pliny, ‘‘ Natural History,” Bostock and 
Riley, 1858, book 37, chap. 12, page 403; Pline, ‘‘ His- 
toire Naturelle,” 1778, lib. 37, caput 3; Lardner (‘ Lee- 
tures”) page 182; ‘* Poggendorf,” xi., page 1088; 
Timeeus, the Locrian, “‘ De anima mundi.” . . . (Amber) ; 
Pauli (Adrian) Dantzic, 1614; Aurifaber (Andreas), 
**S recini Historia,” &c., Konigsberg, 1551-1561. 








that in the days of Ktesias the natives of India were 
acquainted with the use of lightning conductors.? This 
historian plainly states that iron placed at the bottom of 
a fountain and made in the form of a sword, with the 
point upward, possessed as soon as it was thus fixed in the 
ground the property of averting storms and lightning.” 

B.C., 568.—The earliest trustworthy record of mes- 
a transmitted ~ the sign of fire is to be found in the 
‘*Book of Jeremiah,” chap. vi., verse 1: ‘‘O ye chil- 
dren of Benjamin, gather yourselves to flee out of the 
midst of Jerusalem, and blow the trumpet in Tekoa, and 
set up a sign of fire in Beth-haccerem : for evil appeareth 
out of the north and great destruction.” 

B.C., 341.—Aristotle, a Greek philosopher, says (‘‘Hist. 
of Anim.,” ix., 37) that the electrical torpedo ‘* causes or 
produces a torpor upon those fishes it is about to seize, 
and having by that means got them into its mouth feeds 
upon them.” The torpedo is likewise alluded to, notably 
by Plutarch, celebrated Greek moralist (A.D. 66); by 
Diescorides, Greek botanist (A.D. 150); by Galen, 
illustrious Roman physician (A.D. 172) ; and by Claudian, 
Latin poet (A.D. 395). Oppian describes (lib. 1i., v. 62) 
the organs by which the animal produces the above effect, 
and Pliny (‘‘ Nat. Hist.,” lib. 32, cap. i.) says ‘‘ This 
fish, if touched by a rod or spear, at a distance, paralyses 
the strongest muscles and binds and arrests the feet, how- 
ever swift.” 

“‘The very crampe-fish, tarped, knoweth her owne force 
and power, and being herselfe not benummed, is able to 
astonish others.” Holland, ‘‘ Plinie,” b. ix., c. 42. 

** We here, and in no other place, met with that extra- 
ordinary fish, called the torpedo, or numbing fish, which 
is in shape very like the fiddle fish, and is not to be known 
from it but by a brown circular spot about the bigness of 
a crown piece near the centre of its back.” Ausonius, 
** Voyages,” b. ii., c. 12.12 

B.C. 341.—Aineas, the tactician, believed to be the 
same Aineas of Stymphale alluded to by Xenophon, in- 
vented a singular method of telegraphing phrases com- 
monly used especially in war. These were written upon 
exactly similar oblong boards placed at the despatching 
and receiving stations where they stood upon floats in 
vessels of water. At a given signal the water was allowed 
to flow out of the vessel at each station, and, when the 
desired phrase on the board had reached the level of the 
vessel, another signal was made so that the outflow could 
be stopped, and the desired signal read at the receiving 
station. 

B.C. 337-33.—From the late work of Mme. Héléne Pet- 
rovna Blavatsky, the following is extracted regarding the 
modern ‘‘ discoveries of Edison’s force ard Bell’s tele- 
phone.” Only in connection with these discoveries we 
may, perhaps, well remind our readers of the many hints 
to be found in the ancient histories as to a certain secret 
in the possession of the Egyptian priesthood, who could 
instantly communicate, during the celebration of the 
mysteries from one temple to another, even though the 
former were at Thebes and the latter at the other end of 
the country ; the legends attributing it, as a matter of 
course, to the ‘‘ invisible tribes” of the air which carry 
messages for mortals. The author of the ‘‘ Pre-Adamite 
Man” quotes an instance, which, being merely given on 
his own authority, and he seeming uncertain whether the 
story comes from Macrinus or some other writer, may be 
taken for what itis worth. He found good evidence, he 
says, during his stay in Egypt, that one of the Cleopatras 
(B.c. 337-30) sent news by a wire to all of the cities from 
Heliopolis (the magnificent chief seat of sun worship) to 
the island of Elephantine on the Upper Nile.!4 


(To be continued.) 








JAPANESE SHIPBUILDING.—The Japanese coast defence 
vessel Hashidate was launched at the Imperial Dockyard, 
March 24. The first Japanese attempt to construct a 
large vessel of steel to attain a high rate of speed was 
made in the Yacyama, a despatch vessel modelled after 
the French ship Milan. On her trial trip in 1890, ona 
three hours’ run under forced draught, she made a mean 
speed of 20.75 knots, and attained as a maximum 21.5 
knots per hour. In the construction of Japanese steel 
vessels, the material used is purchased in Europe, largely 
in France, the machinery being obtained principally 
from England. The Hashidate is of the following dimen- 
sions: Length, 295 ft. 2in.; beam, 50 ft. 6in.; draught, 
21 ft. 2 in. aft ; displacement, 4300 tons. 





9 See Mme. Blavatsky, ‘‘ Isis Unveiled,” 1877, vol. i., 
pages 142, 457-458, 527-528, and her reference to Ovid 
** Fast.,” lib. iii, v. 285 to 346; Titus Livius, lib. i., 
cap. 31; Pliny, “Hist. Nat.,” lib. ii., cap. 53, and lib. 
28, cap. 2; Lucius, ‘ Piso ;” Columella, lib. 10, v. 346, &c.; 
La Boissitre, ‘‘ Notice sur les Travaux de l’Académie du 
Gard de 1812 & 1821,” part i., pages 304 to 319; ‘‘ Bell. 
Jud. adv. Roman,” lib. 5, cap. 14, ‘‘ Magasin Sc. de 
Gittingen,” 3e Année, 5¢ Cahier 1783 ; Ktesias, in ‘‘ India 
apud Photum.” (Bibl. Cod. lvii.) 

10 See De la Rive, ‘‘ Electricity,” L: ndon, 1858, vol. iii., 
chap. ii., page 90; Kighth Britannica, article ‘ Elec- 
tricity;” Lardner, ‘‘ Lectures,” ii., page 99; ‘*Cosmos,” vol. 
ii., 1849, page 503; Sigaud dela Foud, ‘‘ Précis historique, 


&e.,” Paris, 1785, sec. iii., art. iii; Louis Figuier, 
‘* Exposition,” &c., Paris, 1857, tome iv., pages 122, &c. 


11 See Turnbull, ‘‘ Elec. Magn. Tel.,” 1853, page 17 ; 
Knight’s ‘‘Mech. Dic.,” vol. iil., page 2092; Penny and 
other Encyclopedias. 

12 See ‘*Encye. Metr.,” iv., p. 41; ‘‘ Enc ‘~~E 
Britannica,” ‘‘ Electricity ;” Fahie, ‘‘ Hist. El. Tel.,” 
page 170; “*Se. Am. Supp,” No. 457, pages 7301, 7302. 

18, See Laurencin, ‘‘ Le Télégraphe,” chap. i. ; ‘* Penny 
Cycl.,” vol. xxiv., page 145. 

M4 See Blavatsky, ‘‘Isis ~ veiled,” vol. i., page 127 ; 
P. B. Randolph, ‘* Pre-Adai.ite Man,” p. 48, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompitED By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

— of Specifications may be obtained at 38, Cursitor-street, 

err pe ero at nance , or by letter, enclosing 
amour price an age, re to H. Reaper Lack, > 

The date of the advertisement of the pt of a a 
SS is, in each case, given after the abstract, unless the 

-atent has been sealed, when the date of sealiny is given. 

oo may at any time within two months from the date of 
the advertisement of the pt a uplete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


10,488. W.T. Lord, London. Steam, &c., Engines. 
[6d. 8 Figs.] July 7, 1890.—A single-acting compound engine 
constructed according to this invention is shown, in which 1 is 
the cylinder containing a trunk piston 4; 2is an upper cylinder 
having an inner cylinder 3 attached to it, which serves the pur- 
pose of a steam chest and a piston in the high-pressure cylinder 
which is formed by the extension 5, upon the top of the trunk 
piston 4. Inthe bottom of the cylinder 3 is an opening, which 
continues up as a gland through which the tubular extension T 
works. Steam passes through the openings L in the extension T 











through d, A, and e, into the high-pressure cylinder H P C, 
and when the valve O V is moved by the connecting-rod M on the 
return stroke, D is brought opposite e and the steamis transferred 
from H P C through e D into the interior of O V, during which 
time L P Cis open to exhaust through the ports and passages 


stroke, d A again communicate, and the steam in the reservoir O V 
passes through C andg into the low-pressure cylinder LPC. A 
relief valve R Vis placed between the high pressure cylinder and 
the steam chest. (Accepted April 22, 1891). 


17,333. A. E.T. Lees, London. Direct-Acting Steam 
rune Engines. (8d. 6 Figs.) Oct ‘ber 29, 1890.— Steam 
is admitted to the high-pressure cylinder @ which exhausts into 
the second cylinder , from which it expands continuously into as 
many cylinders as may be arranged on the same piston-rod p. The 
steam is then exhausted from the last cylinder on the high-pres- 
sure side into the receiver 7, from which it passes into the corre- 

ponding number of cylinders on the piston-rod q before being 











finally exhausted from the low-pressure cylinder z into the atmo- 
sphere or condenser. To equalise the work done on each side of 
the engine and to enable the engine to start in case the high- 
pressure cylinder slide valve is in such a position that it will not 
admit steam to either end of its cylinder, a small steam supply 
pipe n controlled by a valve o is fitted to the receiver 7, which 
32, 100) fresh steam to the low-pressure side. (Accepted April 
. . 


GAS ENGINES. 


6107. H. T. Dawson, Salcombe, Devonshire. Gas 
Engines. [ls. 1d. 23 Figs.) April z6, 1899.—A gas engine, 


Ee: Fig. 2, 
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according to this invention, has a reciprocating and rotating 





piston, which serves as a valve. By the action of the piston first 


a charge of gas and air is admitted to the cylinder @; then by the 
return of the piston this charge is compressed ; afterwards, at the 
commencement of the next stroke, the compressed charge is fired, 
and when the piston again returns the products of combustion are 
expelled from the cylinder. The piston is geared with the crank- 
pin, and thus rotated continuously in one direction. The outer 
end of the connecting-rod ¢ of the piston embraces the crank-pin 
and at the inner end terminates in a ball which is received into 
a socket upon the piston diaphragm. Upon the connecting-rod is 
a sleeve carrying bevel wheels gearing with a pinion d* on 
the crankpin. At the inner end of the sleeve c is an arm 
connected by a link provided with ball joints with the piston. 
The cylinder has spirally arranged ports coinciding with the 
track of a rt in the piston, so arranged that the piston 
serves as a valve for the admission and exhaust of the gaseous 
charge. A governor g controls a gas and air inlet valve f, varying 
the quantity of the charge, whilst the proportions of gas and air 
remain approximately constant. The ignition apparatus ¢ con- 
sists of a tube contained in a furnace chamber, and heated ex- 
ternally by the combustion of gas urged by a blast. (Accepted 
April 29, 1891). 


9496. G. Robson, Sunderland. Gas, &c., Engines. 
(6d. 4 Figs.) June 19,1890.—The motor cylinder a has a water 
jacket al, and is mounted on a bedplate a2 in the usual way. 
a3, a4 are pistons, of which a? operates through a connecting-rod 
a5, crank a6, on crankshaft a’, while a+ operates through two 
lateral connecting-rods a8, cranks a, on crankshaft a7, Thus a3 
may have a 7-in. stroke, and a4 a 5-in. stroke, making a combined 
stroke 12 in., both pistons operating one shaft. b isthe admission 
sg to the cylinder, and b! the exhaust. b2 is the admission valve 

‘or gas and air or air alone, b3 the gas admission valve, and b+ the 





valve for timing the ignitions. The gas and admission valves are 
operated by levers 1 worked from cams on side shaft 8, the timing 
valve b4 being operated by one of the side connecting-rods a8 of 
the rear piston. Asmall roller fitted on the side of the rod a 
is caused to strike a projection on the lever /! mounted as shown, 
which thus operates the timing valve situated between the admis- 
sion valve and the ignition tube. Through a boss is an extension 
of the rear piston the gudgeon g passes, and in an extension of 
the cylinder for th's purpose, the blocks g! work in lateral guides 
cast on the cylinder extension. (Accepted April 29, 1891). 


4862. O Lindemann,London. Gas and Petroleum 
Engines. [6d. 3 Fiys.] March 18, 1891 —This invention relates to 
the regulation of the powerin these engines. A link a is moved by 
two eccentrics b and c and the bell-crank d. The rod e, connected to 
the link blo-kg, moves the bell-crank f so that the automatic inlet 
valve & can open, but must always follow the lever f in its upward 
motion. The link block g is adjusted by the governor h and the 
rod i according to the power developed by the engine. At the 
inner dead point of the crank the link ais in such a position that 
any movement of the link block g has no appreciable effect. upon 
the lever f, but has such effect on the lever /, which is also con- 
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nected to the link block g by rod m, and which, when link block g 
is at its lowest point (with minimum charge), opens the ignition 
valve n owing to the slanting position of rod m somewhat sooner 
than when the block g is at its highest position, and thus causes 
an earlier ignition of the weaker mixture. The movement ofthe 
link ais so adjusted that when the block g is at its highest point 
the lever f allows the inlet valve & to open during the whole of 
the suction stroke, but when the block g is at its lowest point 
shuts the valve k shortly after the commencement of the suction 
stroke, so that the charge will be only powerful enough to meet 
the requirements of the engine when running light. (Accepted 
April 22, 1891). 


GUNS, &c. 

5801. W.E. Corrigall, London. Mounting Ord- 
nance. (8d. 5 Figs.) April 16, 1890.—The gun is so mounted 
between recoil cylinders that the recoil will always take place in 
the line of fire. The rods 3 attached to the pistons in the recoil 
cylinders are secured to a pivotted frame provided with trunnions 
mounted in bearings in the side cheeks of an under carriage. 
Each side of an upper carriage moving with the gun comprises 
arecoil cylinder 1 with piston and rod valves, a running-out 
cylinder la, and springs 6. The two sides of the pivotted frame 
2 are connected together by a diaphragm and transverse bands 
10, that serve also to keep the axis of the bore in the same plane 
as the axes of the recoil cylinders. Each recoil cylinder has 
fixed longitudinally within it a set of rods which pass through 
correspondingly disposed holes formed in the piston and are made 
for a portion of their length of gradually decreasing thickness. 
Springs are threaded on the piston-rods between the pistons and 
those ends of the running out cylinders that are the nearer to the 
muzzle of the gun. The recoil cylinders travel with the gun and 





the pistons, and their rods have no longitudinal motion. The etn 
can be elevated or depressed as required by causing the pivot cd 








frame 2 to turn on its trunnions by an adjusting screw 12. (de 
cepted April 22, 1891). 


6487. T. English, Hawley, Kent. Raising and 
Lowering Gun Mountings. [6d. 2 Figs.) April 28, 1890. 
—The gun G is fitted to recoil along a cradle C with buffers and 
elevating gear E. The cradle C is mounted upon the top of a 
hydraulic cylinder A, enlarged to form an air vessel Al. On this 
the mounting C! is secured by a clip ring so that it can freely turn 
in a horizontal plane. Through the lower mouth of the cylinder 
A projects a stationary tubular plunger P which is fixed to a base 
B. On this base are also fixed three radial horizontal cylinders H, 
each fitted with a piston, the rod of which is connected to a 
slipper S which can slide along the base B. The base of the 








plunger P is connected by three passages to the outer ends of the 
cylinders H. Tc the slippersS are jointed diagonal rods R also 
jointed at R' to the hydraulic cylinder A. To the middle of each 
of the rods R is jointed a double radius rod T also jointed to the 
base Bat T'. The cylinders H being charged with water arid the 
cylinder A being also charged partly with liquid and partly with 
air under pressure, the air pressure being such as acting on the 
area of the plunger P and on the pistons of the cylinders H to 
balance the cylinder A and what it carries, the mounting can be 
raised or lowered without altering the balance, the varying pres- 
sure being compensated by the varying inclination of the diagonal 
links R. (Accepted April 29, 1891). 


6488. T. English, Hawley, Kent. Mountings .or 
Quick-Firing Guns. [6d. 3 Figs.) April 28, 1890.—The 
trunnions of the gun G are held in blocks which can slide on a 
cradle C also trunnioned in a forked casting A pivotted on the 
carriage D by a perch pin E, and provided in front with a pair of 
hydraulic recoil cylinders F one on each side of the gun, and in 
the rear with a pair of springs S to return the gun after recoil to 
the firing position, When using the gun it is run onwards until 
the axle-tree of the carriage comes vertically over a fixed base 
provided to receive a pivot P initscentre. This pivot is by means 
of a lever p slid down into the hole of the fixed base, and a ring KR 
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that can revolve round the base is shackled to the carriage, which 
can then be traversed round the base, so as to point the gunin rny 
direction. The gunner, by means of a shoulder-piece K, can 
traverse the gun through a limited arc on the upper pivot E, and 
can swing the gun on the cradle trunnions. To relieve the 
shoulder-piece from downward strain when the gun recoils, a fric- 
tion strap is applied toa drum L forming a of the top carriage, 
concentric with the cradle trunnions. The strap is attached to 
the cradle, and is usually kept loose by a spring, but which 
becomes tightened as the gun recoils, thus acting as a brake to 
impede the descent of the rear of the gun. (Accepted April 29, 


1391). 
MISCELLANEOUS. 


7058. J. ¥. Johnson, London, (J. Marz and Dr. Weller, 
Frankfort - on - Maine.) iquefying and Storing of 
Chlorine. [8d. 2 Figs.) May 6, 1890.—The chlorine is con- 
ducted into a receiving chamber A by the pipe B, coming from the 
generating chamber, and a jet of cold water is delivered, by the 
pump G, into the chamber A, by a nozzle D to form hydrate of 
chlorine. The excess of water escapes through a perforated plate 
E, which retains the hydrate, the water being drawn off by the 
pump G through the pipe F, a cooling vessel H, pipe h, a closed 
tank J, pipe j, and finally redelivers it by the nozzle D into the 
chamber A. For effecting the drying, the vessel L is cooled by 
the jacket J, so that the vapour cou ing from the chamber A by 
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the pipe C, condenses into chlorine-hydrate in the vessel L, and 
deposits upon a false perforated bottom /? at the lower part of 
the vessel L. From the vessel L the chlorine enters the vessel M 
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by the pipe 78, M being in a cooling vessel M2, and after being 
filled can be disconnected and replaced by another. (Accepted 
April 22, 1891). 

7512. F. Offen, London. Flush Folding Turnstile. 
{8d. 4 Figs.) May 14, 1890.—At the upper part of a vertical 
shaft a a boss bis provided, which has projecting lugs c, c, having 
four arms d, d pivotted thereto. e, e are projecting lugs with 
four arms J, f similarly hinged to the projecting lugs. Connect- 
ing attachments g are pivotted and hinged at both their upper 
and lower portions. A collar h works freely up and down upon 
the shaft a, and has four projecting lugs j, j with angular pro- 
jecting arms k, k hinged into corresponding lugs J, 1 on the under 
portion of the arms f. Under the collar A and sleeve is fitted a 








further column m, which supports the collar h. A pin n engages 
against a forked arm 0, working on a fulcrum provided in the 
carrying frame p. A connecting-rod q is swivel-jointed at 7 to a 
hand lever s, At the top of the frame p is a flap t, which is 
hinged to the frame or wall uv; a recess v is provided in the upper 
bearing of the vertical shaft @ to contain an indicator or counter, 
which, by means of tappet pins projecting from the boss into 
the recess v, may be actuated either mechanically or electrically. 
The apparatus is provided at the pediment of the shaft witha 
ie or stop wheel w and foot lever x. (Accepted April 29, 
891). 


8448. W. H. Wilson and W. J. Pirrie, Be 
Steam Steering Gear. (8d. 8 Figs.) May 31, 1890.—The 
steam steering engine / is placed immediately beside the tiller a* 
and has a worm on crankshaft l' driving a wheel » on a vertical 
intermediate shaft, which shaft carries a spur pinion o driving a 
spurwheel tiller or yoke h, which is secured to the rudder-head 
through an elastic medium i, consisting of steel springs. The 
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engine and intermediate shaft with its wormwheel and pinion 
are carried on a soleplate sliding in grooves on a cast-iron bed 
k bolted tothe deck. The gear is capable of being adjusted in 
fore-and-aft direction, or in a direction parallel to any radius line 
from centre of the rudder-head, and can be drawn completely out 
of gear with the tiller when it is required to steer the ship by hand 
gearing. (Accepted April 22, 1891.) 

8535. S. Pitt, Sutton, Surrey. (EF. J. Jerzmanowski, 
New York, U.S.A.) Manufacture of Dluminat Gas. 
{sd. 5 Figs.) June 2, 1890.—The apparatus, which is inclosed in 
acasing A, is duplicated, and consists of two combined retorts 
having each a horizontal portion B and vertical portions C, C, C. 
These retorts are filled with common limestone. In the bottom of 
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the horizontal retorts B are arranged pipes K by means of which 
steam and hydrocarbon are injected into the horizontal parts of 
the retorts. The retorts are heated by a furnace D. A fire 
being kindled in the furnace, the retorts are heated and the 
limestone burnt to caustic lime, thereafter the steam and oil being 
admitted to the pipe K, which is provided with perforations on its 
underside, the steam and oil are converted principally into illuui- 





nating gas with a small percentage of carbonic acid and car- 
bonic oxide. The conversion occurs in the lower retort B, and the 
vertical retorts C serve to finally fix the illuminant. (Accepted 
April 22, 1891). 

9003. W. J. Gell, Seacombe, Cheshire. Holding 
and Disengaging Gear for Boats, (8d. 6 Figs.) June 
11, 1890.—In a disengaging gear for boats a pivotted hood d is 
adapted to receive the eye or link of the falls. A projecting arm 
d! is formed in one with the claw. A retaining device holds the 
claw in its operative position against the pull of the falls, and a 

















weighted pawl G is so pivotted to the arm d! as to permit the 
free entrance of the eye or link into the claw in all positions of 
the latter, and its free exit therefrom on the withdrawal of the 
retaining device, but otherwise adapted to prevent the with- 
drawal of the link except by advertently lifting the pawl. (Ac- 
cepted April 15, 1891). 


9181. The Lucigen Light Compong. Limited, and 
T. M. Jarmain, London. An Oil Flame Furnace. 
(6d. 1 Fig.) June 13, 1890.—On a wheeled truck A at the side 
of a furnace chamber B is a tank D containing water and com- 
pressed air, and a tank E containing oil. Over the furnace 
chamber is fixed a burner comprising a basin F, having a tubular 
boss f projecting up from its centre, supplied from the tank E with 
oil up to a certain level determined by a float valve G. Below 
the basin isa closed annular vessel H constituting a boiler sup- 
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plied with water from the tank D subject to the pressure of air in 
that tank produced by a hand force pump. From the boiler H 
a pipe extends upwards, and after being carried in the form of a 
hollow coil L above the basin, it terminates in a nozzle N directed 
downwards towards the centre of the basin. The coil L is inclosed 
by a metal casing M covered by a cap O. Within the boss of the 
basin and within the boiler H there are refractory linings. To 
start the burner the cap O is removed, and the oil in the basin F 
is kindled. (Accepted April 22, 1891). 


9337. T. C. Fawcett, Leeds. Brickmaking Ma- 
chinery. (8d. 7 Fiys.) June 17, 1890.—A cylinder B, having 
four dies D for the reception of the clay, is mounted in bearings. 
Partially within a hopper E a pair of rollers F are employed 
to place the clay into the dies of the cylinder B. Intermittent 
motion is communicated to the rollers F and the cylinders B by a 
crank G on the shaft H, which communicates a reciprocatory 
motion to the connecting-rod J and to the lever K on shaft L, 
which lever K carries a catch a gearing with a ratchet-wheel M 
fixed upon the shaft L, so that as the crank G revolves the pawl a 
is raised thereby. A rammer N reciprocates between two slides 
b, being operated intermittently by the toggles O, operated by a 
crank P, which forms part of the shaft H. These toggles O are 





regulated so as tooperate the rammer N each time one of the dies 
D of the cylinder is presented to it, the brick being pressed when 
the cylinder Bis stationary. The connecting arm Q of the toggles is 
of such a length as to carry the levers O below a straight line, so 
that the rammer N squeezes the brick twice for one revolution of 
the shaft H. The dies D of the cylinder B are open at both ends 
t> permit the brick to be pushed out endwise by a pusher R con- 
nected to a rocking lever S, which is provided with teeth gearing 
with a bevel wheel segment T, the upper end of which is con- 
nected toa lever, which on being moved upon a fulcrum rocks 
the lever S upon the stud d, giving an intermittent motion to the 
pusher R which forces the brick out of the die. (4ccepted April 
22, 1891). 

9480. J. Platt, Royton, Lancs. Travelling Cranes. 
(6d. 5 Figs.) June 19, 1890,—According to this invention the 
motions of hoisting, lowering, and transverse travelling are 
accomplished by the same chain, @ is the ordinary pulley for 
hoisting and lowering. To travel transversely a pinion bis em- 
ployed sliding on the shaft c, so that it can be putin or out of 
gear with the hoisting wheel from below Ly means of a chain. 
On the shaft ¢ is secured a whe«l f driving by means of wheels 


J), 7") an auxiliary barrel ¢ at a specd cqual to that of the barrel h, 


When the pinion d is put in gear with hoisting wheel, the load 
then travels transversely in cone or other direction according to 
the direction in which the hoisting pulley a is worked. When 
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the pinion slides in gear the brake j is lifted, and when the pinion 
slides out of gear the brake is lowered and prevents rotation of 
the shaft. The longitudinal travelling is worked in the ordinary 
way by pulley k. (Accepted April 29, 1891). 


9961. J.H. Booth, Manchester. Steam Hammers, 
(8d. 3 Figs.) June 27, 1890.-To prevent the hammer-head a 
shaking laterally, YW guides 6 are employed which are adjusted 
by means of setting-up strips c formed with inclined or wedging 
faces which bear against corresponding faces upon the Y guides, 
the hammer: head being formed with planed and faced projecting 
ribs a! which have inclined faces to suit the Y guides. The steam 
cylinder Gis provided with a steam jacket g which communicates 
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with recesses in the end cover g! of the valve chamber. When 
the steam valve is moved into position to admit steam to either 
end of the cylinder, the end of the valve cuts off communication 
with the recess in the cover so that the ‘‘live” steam is prevented 
from passing into the jacket, but when the valve closes to shut off 
the live steam the passage from the cylinder to the recess is 
opened, so that the exhaust steam is free to pass into the recess 
ap thie passages 7, i] intothe steam jacket. (Accepted April 
, 1891). 


2901. F. J. Jones, St. Albans, Herts. Making 
Copper Tubes. (8d. 5 Figs.] February 22, 1890.—A strip of 
copper is wound upon a mandrel A in spiral convolutions, and 
the abutting edges are at the same time welded by the local 
passage of a current of electricity and by pressure. The mandrel 
is mounted in a sort of lathe head and is driven by gearing, 
the standard at the far end of the mandrel being removable 
to allow the tube to be drawn off. The mandrel is covered by 
an unglazed porcelain collar. A clip head C which holds the 
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leading end of the strip in clamps D rotates with the mandrel, but 
slides along it. A strip F acts as a fence to guide the strip on 
to the mandrel and to bring the edges together with the requisite 
pressure. The laying on tension of the strip is regulated by a 
spring clip H and another spring clip G offers sufficient resistance 
to the motion of the clip head C to press the edges at the point of 
welding together. Electrical contact pieces I and J are attached 
to pivotted levers K, L, which are loaded and are insulated frcm 
each other and connected with the leads from a transformer. 
(Accepted April 22, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE ROYAL NAVAL EXHIBITION. 
Messrs. CHARLES CAMMELL AND Co.’s EXHIBIT. 
(Concluded from page 671.) 

At the armour-plate machinery department of 
the Cyclops Works, which consists of two heavy tool 
shops, a third being in progress, there are some 
remarkably powerful machine tools. When one 
looks at these, and remembers how precarious 
orders for compound armour-plates are—depending, 
as they do, on a fashion in naval construction which 
a new Board of Admiralty may any day demolish— 
one begins to understand why there is not more 
competition in the trade. 

When the plates come over from the forge the 
first operation is to cut off the rough ends. It 
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will be remembered that the work, or piece ope- 
rated upon, consists of two materials, one, the 
iron, comparatively soft and plastic, and the other 
far harder. The cutting off of the ends is done in 
heavy breast-planing machines, in general appear- 
ance after the pattern of an ordinary plate-edge 
planing machine. These will take a cut of 17 ft. 
in one length. There are two saddles, each with 
two cutting tools, so as to cut both ways; and in 
order to get the proper shape for the end of the 
plate the tool boxes are adjustable radially. These 
same machines are used for parting and for after- 
wards planing the ends. It takes about thirty 
hours to cut off the end of a compound plate 17 in. 
thick by 8 ft. long, whilst the 17-ft. side will be 
taken off in about forty-five hours. The speed of 
cutting is about three times as great when going 
= the iron as when working on the steel 
part. 
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The plates are sometimes dealt with by a different 
class of machine. This is of the nature of an ordi- 
nary planing machine, but of more than usual 
solidity. The makers are T. Shanks and Co., of 

| Johnstone. These machines will take work 12 ft. 
| by 10 ft. and take a 20-ft. cut. Two sides can be 
| operated upon at once. There are also some large 
| slotting machines which are also used for taking off 
‘the ends of plates. One powerful double machine 
by Smith, Beacock, and Tannett, hasa table 23 ft. 
long and 7 ft. wide, the stroke being 21in. The 
headstocks traverse above the table by means of a 
‘rack and the vertical movements are counter- 
balanced. In the two heavy machine tool shops in 


the armour-plate department there are twenty 
‘machine tools of exceptionally powerful character. 
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Although the machining of these massive plates 
is very heavy work, it is by no means rough work. 
Naval architects are necessarily somewhat exacting 
in their requirements, and unless an armour-plate 
is of the right contour, accurately dimensioned, 
and the edges planed to the exact angle, the result 
will be a malformation in the most vital part of the 
ship. 

The armour-plates are fixed to the structure of 
the ship by studs or bolts which screw only into the 
iron part of the plate. Examples of these attach- 
ments are shown on Messrs. Cammell’s stand at 
the Exhibition. The holes are drilled and tapped 
by means of some powerful machines supplied by 
Smith, Beacock, and Tannett. These have a 
cross-slide, 12 ft. between columns, and carryin 
two spindles. The bolts which are again referr 
|to, and which are for holding the plates in position, 
‘are 5tin. in diameter. They have a special thread 








33 turns to the inch. The first operation in 
making the hole is to drill a 4§-in. hole. The 
bottom corner is then squared out, after which 
it is undercut about 4 in. The time occupied 
making one hole and cutting the thread is about 
two hours. The depth is a trifle greater than the 
diameter, There are various types of drilling 
machines, some being for making holes in the edges 
of plates. The latter are simply used for lifting 
purposes. The armour-plates when finished are 
erected at the works in order to prove in the most 
practical manner possible that they are exactly to 
the required form and dimensions. At the time of 
our visit there was nearly completed in the erecting 
shop the armoured part of the fore barbette of the 
Royal Sovereign, one of our new 14,000-ton line-of- 
battle ships. The barbette of this ship, and her 
sister vessels, is pear-shaped in plan, as shown by 
Figs. 12 and 13 on illustrations in our article on 
the new warships on page 253 ante. Inthe broader 
part of the fore barbette, which is the forward part, 
the plates are in one from top to bottom, the maxi- 
mum height being 17 ft. and the thickness of the 
armour17in. There are fifteen of these full-length 
plates. Full-sized models of two of them form 
conspicuous features on the stand at the Exhibi- 
tion. In the after part of the barbette the plates 
are in two lengths, the top tier being 16 in., and 
the bottom tier 11 in. in thickness. The 16-in. 
armour is in four plates, and is joined to the 11-in. 
armour below by dovetail keys. The other joints 
are all plain butts, and the bolts for attaching the 
armour radiate from the centre. There are fourteen 
bolts to each of the large plates. The fore-and-aft 
length of each barbette it 48 ft. The weight of 
armour for one barbette is 643 tons. The total 
weight of horizontal armour, deck, glacis plates, 
&c., in each of these ships is 1100 tons ; whilet the 
total weight of armour and backing, including 
protective deck, is 4550 tons, not very far from 
one-third the total displacement of the ship.* 

Messrs. Cammell’s output of the Wilson com- 
pound steel-faced armour-plates is more than 6000 
tons a year. They deliver the armour bent, 
machined accurately to shape, and drilled ready to 
go into place on the ship. All turrets and other 
large structures are carefully erected and fitted 
together in the works before being sent to the ship- 
yard, so that they may be put in place on the ship 
without any work being done to them by the ship- 
builders. As already stated, there are only two 
makers of compound armour-plates in England, but 
there are three firms in France, viz., Marrel Fréres, 
at Rive de Gier, Loire ; La Compagnie Anonyme 
des Forges de Chatillon et Commentry ; La Com- 
pagnie des Hauts Fourneaux, at St. Chamond. 
There is one works in Germany, the Dillengen 
Works; and one in Russia, the Ijora Works at 
Kolpino, who make compound steel-faced armour on 
the Wilson system under licenses from the patentee. 

Several types of bolts are used for fastening 
armour-plates to the backing; some of which we 
now illustrate. 

Fig. 1 shows a type of bolt with spherical nut, 
and fitted with a coiled washer. These are used in 
bolting together a number of thicknesses of iron 
armour as used in coast defence work, such for 
example as the ports at Spithead. 

Fig. 2 is a type of bolt fitted with a cast-steel 
cup used for securing turret armour where the 
thickness of the backing is not great. It is designed 
to prevent the bolts or any portion of their fasten- 
ings flying into the interior of the turret when the 
armour has suffered the shock of impact from a pro- 
jectile. 

Fig. 3 shows the ordinary type of armour bolt 
in use for securing compound armour on a ship 
side. It will be seen that these last two types of 
bolts are screwed into the rear of the plate, and do 
not interfere with the steel face. The shank of 
these bolts is reduced so that its sectional area 
shall be less than the sectional area at the bottom 
of the threads. This is done with the view of 
allowing the bolt tostretch, and to prevent it being 
broken close up to the plate. 

In the Cyclops Works there are also manufactured 
various other articles appertaining to the Sheffield 
trade, such as axles and forgings for locomotives, 





* It may be bag pare 4 to compare this figure, apper- 
taining to a ship in which armour protection not extend- 
ing to the ends, with the weight of armour in the Sultan 
designed in 1868, which vessel is armoured from stem to 
stem. The Sultan as completed displaced 9300 tons, and 
her weight of armour and backing weighs 1800 tons, or 
just under one-fifth of the total displacement. 
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a large marine crank for about an hour—the work- 
ing of that heat had occupied one hour and a half— 
and few sights could be more interesting to an 
engineer. The machinery illustrated the perfec- 
tion of control, and the operators the perfection 
of manipulative skill and intelligence. There were 
about a dozen men engaged in the work, and these 
are all employed and paid by the leading man, who 
works the whole process by contract with the firm. 
We have certainly never seen a gang of workmen 
more in unison and work with such spirit and intel- 
ligence. No more striking example could be brought 
forward of the virtue of the-master’s eye. Inspite 
of the 5000 tons of the press and the highly orga- 
nised cranes and appliances for handling the work, 
the ‘‘human factor’ is after all the chief element in 
the production of one these massive crankshafts. 
The men are chosen not only for their physique-- 
and bodily activity is a most important ‘considera- 
tion—but for their moral characteristics as well. 
A dull or sulky disposition might spoil the harmony 
of the working at a critical moment and lead to a 
serious loss. A fair amount of courage and presence 
of mind is also necessary at times. But the chief 
interest is in the leading hand who is the principal 
and director of the work. In him must centre all 
the virtues we have named, and he must not only 
have perfected himself by training and observation, 
but must have a natural genius for the work. To 
forge a crankshaft in the press from a steel ingot 
is a very different thing to making one of iron 
under the hammer. The ingot has to be flattened, 
the rectangular parts cut off each end, so as to 
leave the part for the shaft and the projection in 
the middle which will go to form the webs and crank- 
pin when the machinery isdone. The two collars at 
the ends have to be flanged out at the same time. 
In all these operations the eye must be the chief 
guide, and the dimensions must be near enough 
to the finished measurements to obviate unneces- 
sary machine work and waste of metal. Of course 
a great deal of this applies to the more ordinary 
methods of making crankshafts, but in working 
from a steel ingot the reducing of the dimensions 
beyond those required would be fatal to the whole 
work and result in a waster. 

It is a great source of satisfaction to an English 
engineer to watch a perfectly trained gang of work- 
men such as were operating in Messrs. Cammell’s 
forge. Those terrible competitors of ours that are 
arising abroad, of whom we hear so much at times, 
may, if they have the money, buy engines, boilers, 
steam hammers, or hydraulic presses, ready made, 
but it is a far more costly problem to train men 
to use them ; almost as costly in fact as transport- 
ing a colony of British workmen with their wives 
and families. Of course the time will come when 
foreign manufacturers will have accomplished the 
task, and will be abreast of the position we had 
formerly occupied. But unless the traditional 
characteristics of our race desert us, we shall always 
use the start we have to put us in a still better 
position: in short, we are first now, and other 
nations will have to do better than we do to over- 
take us. That they will soon do unless we keep 
striving. 

To return, however, to more concrete matters, 
we find two spring shops adjoining the hydraulic 
forge. Here is all the plant necessary for turning 
out railway springs in large quantities ; the spring 
department in these works being a factory of con- 
siderable dimensions in itself. Further on are 
some machine shops containing a number of fine 
machine tools, some of aspecial character, such as a 
four-spindle vertical drilling machine for buffers, 
a screw-cutting machine for large screws for the 
same, and other special tools, mostly for railway 
work. There are also some fair-sized lathes in this 
part of the works ; some big crankshaft lathes, two 
of which were boring a 60-ft. and a 62-ft. hollow 
shaft, and other large lathes, one being occupied in 
cutting off the casting heac of an anvil block. 
There are many other machine tools in this depart- 
ment notable for their dimensions but not other- 
wise of special interest. 

We are not able to deal with the many other 
features of interest in these remarkable works ; 
indeed, to write an adequate description of them 
would be to give a complete history of the steel 
trade. Messrs. Cammell appear to manufacture 


every class of article, for if they do not go from a 
needle to a best bower anchor like the oft-quoted 
American store, they manufacture from rat-tail files 
to armour-plates, which is pretty nearly as wide a 
range. 


The show of the firm in the Exhibition is 





one of unusal excellence, and well illustrates the 
various branches of manufacture with which we 
have dealt in this article. 





STATIONARY ENGINE PRACTICE IN 
AMERICA.—No. IX. 

By James B. Stanwoop. 
Automatic Cut-oFF ENGINE witH RELEASING 
GEAR—continued. 

THE usual sizes of engine are given by Table IV. 
It will be noticed that for many diameters of cylin- 
ders, there are two, sometimes three strokes ; the 
patterns for cylinders, as we have seen, can be 
easily modified for this variation, and in many 
cases the bedplate pattern is constructed, by leav- 
ing its ends loose, so that it is adaptable to the 
same end. As with throttling and high-speed 
automatic engines, so here two diameters of cy- 
linder are often used with one running gear, 


___ Taste IV.—Standard Sizes of Corliss Engines. _ 












































Horse-Power, 
Size. (Indicated). Wheels. 
. . ae 
2 rr] i -_ ‘ 

é s/f; | 2. | leis, les. 
% 3s |3 | as | & ® gizve 
| 2 /s/S\¥)| 28 | 2 | ge | og [S58 
2/2/38/3 ga 4/)/22/88 tog 
Alaéladltia s |a*|a" 2 

in. | in. | [ft] | 

10 | 80 | 90| 450: 35) soto 40/ 52/ 9 | 14 | 4,800 
12 | 30 | 85| 425] 55: 50,, 60] 70/ 10 | 16 | 6,c00 
12 | 36 | 85| 510) 66| 60,, 75| 85} 10 | 18 | 7,000 
14 | 36 | 80| 480) 85; 75;, 93] 110| 10 | 21 | 8,000 
14 | 42 | 80 105} 125/ 12 | 21 | 9,000 
16 | 42 | 75| 525] 120/105 ;}130] 150/ 13 | 21 |10,000 
16 | 48 |°75| 600| 1381195; 150| 175| 14 | 21 | 13,500 
18 | 42 | 75 | 625| 152/130 |, 160| 190| 14 | 25 | 11,000 
18 | 48 | 75 175.150 ,,190| 210] 15 | 26 | 15,000 
20 | 42 | 75 | 625! 180170 ;. 210 15 | 29 |12,000 
20 | 48 | 75 | 600) 215/190 ,, 230 | 260} 16 | 29 |17,000 
22 | 42 | 75 | 625| 230200 ,, 245] 275| 15 | 29 |15,000 
22 | 48 | 70 | 560) 24 ;, 265 | 300| 16 | 33 | 20,000 
2% | 48 | 70 290 260 ;, 316 | 360) 16 | 33 |23,000 
24 | 54 | 66 | 594/ 808276 ,, 333 | 382 18 | 33 | 25,000 
24 | 60 | 65 | 650) 338303 ;,365 | 420| 18 | 37 |30,000 
26 | 48 | 70 | 560| 346310 5, 375 | 430 20 | 35 | 30,000 
26 | 54 | 66| 594) 365326 |, 392 | 450| 20 | 40 |34,000 
26 | 60 | 65 | @50| 400356 ,,430| 500| 20 | 44 |36,000 
28 | 54 | 66| 594; 420375 ,,450| 520| 22 | 42 | 34,000 
23 | 60 | 65| 650, 460410 ,, 490 | 570| 22 | 46 | 33.000 
30 | 54 | 66| 504 480430 ,, 520] 595 | 24 | 44 | 36,000 
30 | 60 | 0 650) 625 470 » 570 | 650} 24 | 50 | 40,000 

i ' 





a= nage J in the larger sizes. In many cases one 
valve gear (the length of valve-rods being the only 
variable) is used with all the strokes of two succes- 
sive diameters of cylinder; two sizes of governors 
usually answer for the entire series of engines. 
The extent to which this system is carried out de- 
pends, in the case of each manufacturer, upon how 
his business has been developed. Table V. gives 
leading dimensions of standard engines as ordinarily 
manufactured. 





tween steam used per horse-power as determined 
by feed- water measurement with this type of 
engine, and that determined from the indicator 
diagram. Mr. Geo. H. Barnes, who has had 
extensive opportunities for investigating the 
matter, has prepared a Table representing the pro- 
portion of feed water, which, with tight valves and 
piston, will be accounted for by the indicator at 
different cut-offs, for factory engines as commonly 
used with unjacketted cylinders exceeding 20 in. 
in diameter supplied with dry but not superheated 
steam (see Table VI.). In many cases, however, 
leakage through the valves or by the piston in- 
creases materially the percentage of waste, so that 
if the values in this Table in that regard are ex- 
ceeded it can be inferred at once, unless engine 
speed is extremely low, that the excess is due to 
this cause. 

TaBLE VI.—Fercentages of Loss by Cy’inder ConZensati n 

taken at Cut-off. 





| Percentage of Feed- | Percentage of Feed- 
Water Consumption | Water Consumption 
accounted for by due to Cylinder 
| Indicator Diagram. Condensation. 


Percentage of Stroke 
Completed at Cut-off. 








6 | 58 42 
10 | 66 34 
15 71 29 
20 | 74 26 
30 | 78 92 
40 | 82 18 





50 | 86 14 





In ordinary practice there is a rough rule agree- 
ing nearly with that above, applicable between 24 
and 5 expansions, slight leakage only; it may be 
stated thus: the total amount of loss due to con- 
densation per stroke is a constant amount equal to 
25 per cent. of feed water employed at quarter 
cut-off. 

The weights of flywheels (Table IV.) do not 
follow any regular rule; the wheels are usually 
heavy enough for the slowest speeds at which 
engines are liable to be operated. In the largest 
engines the size of the wheel to give off the power 
is such that the wheel becomes heavier than the 
coeflicient of steadiness dictates. In the very 
smallest sizes, where piston speed falls below 
480 ft. per minute, the wheels are relatively 
heavier. Whenever 480 ft. is the lowest piston 
speed probable for an engine of a certain size, then 
the flywheel weight for that speed approximates 
closely to the following formula: 

» as 
W= ‘ 00,000 De R” 

W = weight in pounds. 

d = diameter of cylinder in inches. 

S = stroke in inches. 

D = diameter of wheel in feet. 

R= revolutions per minute corresponding to 

480 ft. piston speed. 


TABLE V.—Dimensions or Important Parts oF Coriiss ENGINES. 
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in, | Gin. | “Ane in; | ap. | 4p. | dy | iin: in. in. in. 
Diameter of —— ois <o} oe | 12 | 14 vA | HM OH j 101 | aie | rm on 30 
; . (diameter .. | as | ae Te | i g 3 1333 | 1443 
Main bearing jiength :. || 10" | 3 a | 16 18 | 0 | @ | @ | % 2a 
Steam pipe diameter A | 8 | & | 4 4} 5 S |. | & ac i 3 9 
Exhaust pipe —— & --| 3h | Ss 5 | OF on : .. | a 3 A af 
widt te 0? | Of} 0 1 3 
Steam ports tan th. lola | 12 144 16h be F a1 23°" 25, % %, 
widt mei | 1 1 1 1y, | 2 } 
Exhaust ports { jength sed RE gaa | 12 uy 16h 1h oo 26 a 29 
jameter .. «| 21g | 8 3he 4 443 | i 7y 
Crankpin Uength - 3 a af | a} 4 a oF of | 1 it o. a” 
: jameter .. sat an 2 2. 3 | 8 { T 
Crosshead pin {fength 3. at | i | 3 4 j at oh | ed st of" a 
Valve chamber diameter .. <i on | 3 | 4h 4 ); § 54 | C6 64 7 | % | 8 
»» stem diameter.. ais ual HH 1lys 1s an | lye 14g | att 448) 18 2% | 2 
Piston-rod,,_S ts 148 | 2x 2rs 248 | 8. Sys | 3H 4, | ffs | 4 4 





These engines are operated condensing and non- 
condensing, their economy in practice depends 
upon a number of conditions, such as speed, load, 
condition of valves, &c. It may be stated that 
ordinarily in sizes exceeding 200 horse-power with 
tight valves and from four to five expansions, boiler 
pressure 80 lb. or 90 Ib., that non-condensing 


These engines vary in price according to size and 
workmanship. The smaller and larger sizes cost 
more per horse-power than the medium sizes. This 

rice varies from 15 dols. to 17 dols. per rated 
orse-power, dependent upon these conditions. 
The weight per rated horse-power varies from 
220 lb. to 250 lb., according to pattern, this gives 


engines will give 1 horse-power per hour with 27 lb. |the price per pound as varying between six and 


of feed water, when condensing it can be done 
with 19 1b. of feed water. In special cases this 
duty is exceeded. 

Asa rule, condensing engines are operated with 
lower boiler pressures and Gaer speeds than non- 
condensing engines, as the small amount of com- 
pression that can .be obtained with the Corliss valve 
gear, operated by a single eccentric, necessitates 
these lower conditions for smooth running ; even 
then considerable difficulty is experienced. 

In this connection it may be well to say some- 
thing about the difference found in practice be- 





seven cents. 
The Brown engine, shown in elevation by Fig. 133, 
ge 694, and section by Fig. 134, is a popular type. 
Ts valves are flat gridiron plates having but small 
movement. The steam valve faces are vertical, 
at the side of cylinder ; the exhaust valve surfaces 





horizontal, beneath the cylinder. The exhaust 
valves have a constant and rapid motion given them 
‘by the cam-plate C, placed upon the valve motion 
shaftS. This shaft obtains its motion from the 
‘crankshaft through gearing. The steam valves have 


‘a variable motion determined by the governor. 
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Each valve is raised by a lever L, driven from the 
eccentric E; the stem carries a rocking catch A, 
which when raised far enough strikes an arm B 
controlled by the governor; when it hits B the 
valve is tripped and descends rapidly under the 
influence of its own weight and the pressure of 
steam upon the upper end of valve stem, the latter 
being made large for the purpose. The lower end 
of valve stem terminates in a dash-pot P. The 
engine is handled by a handwheel W, the cylinder 
end of the valve-motion shaft S being connected to 
the remainder of shaft T by a clutch X, which 
permits the end S to be rotated ahead of shaft T. 
These engines are made in sizes corresponding to 
Corliss engine sizes. 

The Wheelock engine, known abroad as well as 
at home, is shown by Fig. 135, in elevation. In 
this engine the valves are located in slightly conical 
chambers, the steam chamber being behind the 
exhaust chamber. In this gear, therefore, the ex- 
haust valve controls three important points, the 
lead, the exhaust opening, andclosure. The steam 
valve only controls the cut-off. The movement of 
the valve gear is well shown by the figure, the rod 
leading from the eccentric through a rocker drives 
the cranks of the exhaust valves, from these, 
through a short crab-claw, similar to the old Corliss 
crab-claw inverted, the steam valve cranks are 
respectively operated; by inverting the claw no 
spring is necessary. The valves themselves (Fig. 
136) are extremely long narrow gridiron valves 
having a short lateral movement. They slide upon 
gridiron seats inserted into the conical valve 
chambers. They are driven from a valve stem by 
means of short links, the action of which is to give 
a rapid port-opening, with almost no motion after 
valve is closed. These valves have been introduced 
within the past four years; originally this engine 
had conical plugs fitting conical seats, rotating as 
do the Corliss valves. The governor controls the 
cut-off in a similar manner to that obtaining with 
Corliss gear. 

There are two other important designs of valve 
gear in the market, but the fact that they are modi- 
fications in one way or another of those already 
dealt with may be a sufficient reason for not de- 
scribing them in detail. 








LONDON SOCIETIES.—No. IV. 
Tue Royat Socretry—continued, 

Tur Bakerian Lecture was established in 1775, 
Mr. Henry Baker having in the previous year 
left 1001. on condition that the Society would 
undertake to arrange for an annual lecture on 
natural history or experimental philosophy. For 
a few years Mr. Peter Woulfe delivered the lecture, 
but since 1778 it has been the practice to invite 
some distinguished Fellow to deliver the lecture in 
each year, or else to designate as the Bakerian 
Lecture one of the most important papers read 
before the Society. 

The Royal Society has had, during the whole of 
its career, to endure a certain amount of ridicule, 
both from those who made serious attacks upon it, 
and from those who merely saw, in its more serious 
labours, excellent material for wit. We have seen 
how Stubbe fared in hisattacks. He seems to have 
been actuated by a genuine dislike of the teachings 
of the Society, and probably also by that love of 
opposition which exercises so powerful an influence 
over many minds. Some of his followers were 
incited by less worthy motives. One of the 
bitterest of these attacks was contained in a pam- 
phlet called the ‘‘Transactioneer,” which was 
attributed to Dr. Woodward, the cantankerous 
member, but eminent geologist, who was expelled 
from the council for insulting Sir Hans Sloane, and 
then refusing to apologise. Dr. Woodward fought 
a duel with a rival practitioner, Dr. Mead, and 
when the latter magnanimously told him to take 
his life, expressed his readiness to take anythin 
in preference to his enemy’s physic. It woul 
appear that the council of the Society of that time 
were somewhat lacking in humour to expel from 
their midst one with so gr gtr! cg of repartee. 
Whether he were really the author of the rather 
scurrilous ‘* Transactioneer” or not, was never de- 
cided. The extracts from the work given by Weld 
are hardly worthy of Dr. Mead’s antagonist. 

Another bitter foe of the Society was Dr. Hill, 
who in 1751.published his ‘* Review of the Works 
of the Royal Society.” There seems no doubt but 
that Hill was simply irritated by the refusal of the 
Fellows to elect him, when he was specially anxious 


to place the letters F.R.S. after his name on the 
title-page of one of his books. Hill, however, like 
Stubbe, was a-clever fellow, and certainly he 
managed to point out a good many trivialities in 
the publications of the Society. It was just after 
Newton’s death, when the President’s seat was 
occupied by the worthy but not very brilliant 
Martin Folkes, to whom might have been applied 
the epigram written on one of his successors, 
‘* Tf e’er he chance to wake in Newton’s chair, 
He ‘wonders how the devil he came there’ !” 

Probably Hill’s criticisms were useful, and made 
the council a little more careful in the papers they 
accepted. Certainly they did the Society no harm. 
The character of the man was too well known for 
that. He was at war with everybody. He trieda 
bout with Fielding and got the worst of it. 
Another victim retaliated by the publication of a 
‘*Hilliad.” Garrick wrote on him the well-known 
epigram : 

‘* For physic and farces his equal there scarce is— 
His farces are physic, his physic a farce is.” 

De Morgan quotes* a story about him, on the 
authority of Horace Walpole, which is probably not 
true, but shows the man’s reputation as a wag. 
Hill, so the tale runs, ‘‘ contrived a communication 
to the Royal Society from Portsmouth, to the effect 
that a sailor had broken his leg in a fall from the 
masthead ; that bandages and a plentiful applica- 
tion of tar water had made him, in three days, 
able to use his leg as well as ever. While this 
communication was under grave discussion—it must 
be remembered that many then thought tar water 
had extraordinary remedial properties—the joker 
contrived that a second letter should be delivered, 
which stated that the writer had forgotten in 
his previous communication to mention that the 
leg was a wooden leg!” Neither De Morgan nor 
Horace Walpole offer any suggestion as to how the 
wooden-legged sailor got to the masthead. The 
story has now taken rank as a veteran, but perhaps 
in 1750 it was new. 

Of mere ridicule, more or less good-natured, the 
Royal Society of course came in for its full share. 
Samuel Butler, the author of ‘‘ Hudibras,” devoted 
a long poem to the philosophers, setting out how 
an elephant was discovered in the moon, and how 
further investigation accounted for the discovery 
by finding a mouse in the telescope.+ South de- 
clared in more or less Ciceronian Latin, that the 
Fellows admired nothing but ‘‘ fleas, lice, and them- 
selves ;’ Sir William Temple dubbed them ‘‘ Men 
of Gresham,” a term evidently meant to be con- 
temptuous, and presumably referring to Gotham. 
Young defied ‘‘ all Gresham” to protect the fools 
whom he announced his intention of satirising, 
while another writer talks of ‘‘ Crane-court’s philo- 
sophic gods.” These and many like shafts of wit 
have been aimed at the Royal Society at various 
periods during its long career, but the Society was 
never much the worse for them. Scientific men 
have always been held fair game for the wits since 
Aristophanes made a butt of Socrates, but—except 
perhaps, in a very few exceptional cases, such as 
that of Young and Brougham—science has never 
suffered much, while she has received a good many 
useful remindérs’of her fallibility and incomplete- 


ness. 

In 1756 Franklin was elected a Fellow of the 
Society, and while he was in England he was a 
very active member and contributed several im- 
portant memoirs. His electrical discoveries, as is 
well known, attracted great public attention, from 
their practical application, and led, indirectly, to the 
most ridiculous, ‘but by no means the least bitter 
of the quarrels from which the records of the Royal 
Society are no more free than are those of most 
other human institutions. 

In 1769 a committee of the Society was pape 
to advise the Dean and Chapter of St. Paul’s upon 
the best manner of protecting the cathedral from 
lightning, and under the directions of the com- 
mittee, arrangements, as efticient as the knowledge 
of the time enabled them to be, were made for the 
purpose. In 1772 asimilar committee was appointed 
to report on the best means of protecting the Pur- 
fleet powder magazines. In their report they very 
properly recommended pointed conductors, but one 





* ** Budget of Paradoxes,” e 17. ree 

+ This was, perhaps, the first of many similar jokes. 
The most clmatae is the hoax by the astronomer 
Nicollet, givi of a 
rschel the younger. This is said to have 





“— an account of the discovery of animals in 
the moon by He 


deceived the very elect. 


member of the committee, a Mr. Wilson, dissented 
from this proposal, and declared that all lightning 
— should be fitted with knobs on their 
ends. 

Mr. Wilson being a person of influence, managed 
to get his views taken up by the Board of Ordnance, 
and he was assisted by the fact that the Purfleet 
magazines were actually struck by lightning. No 
doubt this trumpery dispute would never have 
attracted the slightest attention, but the discoverer 
of the effects of pointed conductors was Franklin. 
Franklin was an American, and the dispute with 
the American colonies was then at itsheight. No 
good patriot consequently could admit any merit to 
exist in a pointed lightning conductor. The question 
became a popular one. s in Lilliput, people 
became big-endians or little-endians, and for as valid 
areason. George III. himself took a side, ordered 
the points to be taken off the royal conductors, and 
bade Sir John Pringle, then the President of the 
Society, support Mr. Wilson. Sir John is credited 
with the dignified response, ‘‘Sir, I cannot re- 
verse the laws and operationsof nature,” to which 
the King, naturally incensed that so incompetent a 
person should hold so important an office, re- 
sponded, ‘‘ Then, Sir John, perhaps you had better 
resign,” which Sir John did.* 

In the latter half of the eighteenth century a 
great deal of attention was devoted by the Society 
tothe subject of scientific exploration. Not, in- 
deed, that this was any new thing with them, for 
one of their first proceedings had been the organi- 
sation of a scientific expedition to Teneriffe, and, 
as we have seen, they were always anxious for in- 
formation in geographical as in other branches of 
science. 

It was, no doubt, the transit of Venus, in 1761, 
that turned the special attention of the Society to 
this particular branch of work. The transit of 
1639 had been predicted and observed by Horrox, 
and this was the only one of which any observa- 
tions had been made. Halley predicted those of 
1761 and 1769, and the astronomers of the Society 
naturally saw the importance of careful observa- 
tions being taken of this, a phenomenon recurring 
only at intervals separated by nearly a hundred 
years and offering such a favourable chance of 
measuring what may be termed the datum line of 
astronomy, the distance of the earth from the sun. 
Accordingly a memorial was addressed to the 
Treasury asking for a grant to defray the cost of 
two expeditions, one to St. Helena, and the other 
to Bencoolen, in Sumatra, at that time a British 
possession. The cost was estimated at 800/. for 
each of the two parties. The application was 
granted, the Admiralty also allowing the use of a 
ship to take the observers to Sumatra. In the 
event not very much good resulted. Maskelyne 
went to St. Helena, but had bad luck in his 
weather, the great foe to eclipse and similar ex- 
peditions. Mason and Dixon were employed to go 
to Bencoolen, and started, but their vessel, the 
Sea Horse, was attacked by a French frigate south 
of the Start, and though, according to a letter 
from Mason, the English had the best of it—there 
is no evidence on the other side—the Sea Horse 
was obliged to put back into Plymouth for repair. 
This untoward commencement damped the ardours 
of the astronomers, and they flatly declined to 
make another start, and it was not till they were 
threatened with the utmost penalties of the law, 
that they consented to try again. The second time 
they were more lucky, though the delay made them 
abandon the hope of getting to Bencoolen, and 
they landed at the Cape and observed the transit 
there. 

The unsatisfactory nature of the results of the 
1761 observations naturally led the Society to take 
increased pains to secure better in 1769. This time 
they addressed their application to the King, 
George III., and named the sum of 40001. as the pro- 
bable expenditure. Again they were successful, 
and accordingly three expeditions were arranged 
for, one to the Pacific, one to Hudson’s Bay, and 
one to Madras. The first-named of the three is by 
far the most interesting, for it was under the 
charge of Captain Cook, and it was accompanied 
by Mr., afterwards Sir Joseph Banks. For a full 
account of the voyage reference may be made to 
Kippis’s ‘‘ Life of Cook.” It was entirely successful 


* This quarrel led to a good deal of publication. The 
curious in such matters may consult the ‘‘ Narrative of 
the Dissensions .... in the Royal Society,” 1784, or 
Kippis’s ‘‘ Observations on the late Contests in the Royal 








Society” of the same date. 
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STEAM BOILER AT THE FRANKFORT EXHIBITION. 
MR. G. KUHN, ENGINEER, STUTTGART. 
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in its object, as the transit was well observed. 
The results also of Banks’s and his assistant, Dr. 
Solander’s, observations, were of great value. 
When in 1771 it was determined to send out an 
exploring expedition under the command of Captain 
Cook, the Royal Society were invited by the Ad- 
miralty to draw up a set of instructions for the 
voyage, and they did so. Banks was to have accom- 
panied this expedition, and made extensive pre- 
varationsfor the purpose, but the permission granted | 
im was revoked at the instance of an Admiralty | 
official, who is credited with an uncompromising | 
dislike of science. As Priestley added to scientific 
eminence the additional disqualification of religious 
heterodoxy, it is not so much to be wondered at 
that his a pointment also was cancelled. 
On Cook’s successful return the Copley Medal 
was awarded him and he was elected a Fellow. 
The subject of Arctic exploration seems first to 
have been taken up by the Society in 1773 at the} 
instance of Daines Barrington, In that year an 
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‘application was addressed to Lord Sandwich, then 
| First Lord of the Admiralty, suggesting the de- 
sirability of a voyage towards the North Pole-—an 
attempt to reach the Pole might then have sounded 
too ambitious. The suggestion was at once 
‘adopted, and an expedition despatched under the 
‘command of Captain Phipps (afterwards Lord 
Mulgrave) with the object of getting as far north 
‘as possible between the east coast of Greenland 
‘and Spitzbergen. They got to the main body of 
| the polar pack, which afterwards stopped so many 
explorers in these seas, and has led to the belief 
‘that any approach to the Pole by the Spitzbergen 
‘route is hopeless, in latitude 80 deg. 48 min. From 
‘this point, not much to the north of Spitzbergen, 
| failing to find any passage, and fearing to be frozen 
'in, they returned.* 

_ The Society, however, still urged on the Govern- 
ment the importance of Arctic exploration, and in 
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* Barrow’s Voyages, 1818, p. 303, 
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MESSRS. SCHULZ KNAUDT AND CO.,, ENGINEERS, ESSEN-ON-THE-RUHR. 
























































1774 they proposed another expedition, this time 
more specially directed to the discovery of a north- 
west passage, for which the reward of 20,0001. 
offered by Act of Parliament in 1746 was still open 
to any of His Majesty’s subjects not on board one 
of His Majesty’s ships. This Act was now 
amended, to make it include ships of the Royal 
Navy, and a further reward of 50001. was offered 
to the first ship which should sail beyond the 89th 
parallel, or within one degree of the Pole. Again 
the Society were successful, and the expedition 
which ended in the tragic death of Captain Cook 
was sent out. 

As is well known, not much information about 
the Arctic Regions was obtained by this expedition, 
though it effected a survey of the American coast 
beyond Behring’s Straits as far north as Icy Cape 
(lat. 70 deg. 29 min.), and returned to winter at 
Hawaii, where Cook was killed. Other important 
additions to geographical knowledge, however, 
resulted from it. It is interesting to note that 
this was the first attempt to make the north-west 
passage from the west, and at the special request 
of the Royal Society this course was chosen. 





STERN-WHEEL GUNBOAT FOR THE 
RUSSIAN GOVERNMENT. 

On page 695 we give an illustration of a shallow 
draught gunboat lately completed for the Russian 
Government by Messrs. Yarrow and Co., of Poplar. 
The conditions which had to be fulfilled in execu- 
ting this contract were that the vessel should be 
capable of being shipped and conveyed by train over- 
land for a cxmstinlls Haktes, and put together at 
its destination with little trouble and loss of time. 
The latter conditions precluded the boat being sent 
out with the plates, angles, &c., separate, to be 
rivetted up at its destination, as is often done. The 
boat was also to be a of carrying an armament 
weighing 7 tons, and fuel for twelve hours, steamin 
on a draught not exceeding 18 in. of water. The spee 
also was to be not less than 10 statute miles an hour. 
In order to fill this contract Messrs. Yarrow proposed 
a sternwheel boat 100 ft. long and 22 ft. wide. She 
was to be constructed in floatable sections, each 22 ft. 
long by 4 ft. 6 in. deep and 10 ft. wide; these being 
the maximum dimensions suitable for transport upon 
the Continental railways. Upon arriving at their 
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destination the sections will be placed in the water partly on the upper deck. The flat-bottomed steamers, 


and bolted together. 


being required on the spot for rivetting up, &c., the | loads on a small draught of water. 


| 
| 


In addition to no skilled work | owing to their form, are capable of carrying large 


The vessel in ques- 


difficulty of launching an entire vessel is thus avoided. | tion would carry 30 tons on a 2-ft. draught, 54 tons on 


The design is naturally the outcome of that adopted 
by Messrs. Yarrow and Co. for the British light- 
draught gunboats Mosquito and Herald, which were 
built last year by this firm for service on the Zambesi, 
and which have since played so notable a part in the 
history of our policy in those regions, It will be re- 
membered that these latter boats were put together 
in a very short space of time under exceptionally diffi- 
cult circumstances, imposed by the peculiar inter- 
national conditions due to the Portuguese Govern- 
ment holding control of the land on both sides of the 
river. The boats having been running ever since with 
remarkable success. 

The Russian vessel has attained a speed, under trial 
conditions above named, of 11 miles an hour on a 
draught of 17 in. 

A notable feature in the performance of this vessel 
is the handy manner in which she steers. There are 
three rudders, and the manceuvring powers are cer- 
tainly very good, even putting out of sight the fact 
of the flat bottom and shallow draught. The point 
that strikes one in a stern-wheel steamer is her extreme 
simplicity, whilst a subsidiary advantage is the perfect 
accessibility of the machinery. The engines and 
boilers are of necessity placed at the bow and stern of 
the vessel respectively ; and the weights being thus at 
the extreme ends a very careful arrangement of truss- 
ing is necessary to give the additional strength re- 

uired over that which would be provided the 
shallow tray which constitutes the ieee essrs. 
Yarrow and Co. have now built a large number of these 
craft, and have carried the details of their design to a 
considerable degree of perfection. The position of the 
wheel also offers a good many points of advantage for 
river vessels, especially in not much frequented waters. 
The wheel at the stern is well protected from floating 
logs, trunks of trees, &c. ; and the trussing enables a 
lighter form of construction to be used than if side 
wheels were adopted. The advantage of having a 
paddle-wheel, thoroughly accessible, over a screw 
under water, will also be easily appreciated, especially 
in countries where patent slips and dry docks do 
not exist. On the — deck of this boat there is 
a large pilot house, which also forms a cabin for officers ; 
whilst the quarters for thecrew will be fittedon the lower 
deck. The armament, which will consist of quick- 





2ft. 6in., and 80 tons on 3ft. The stern-wheel 
steamer is also well adapted for towing purposes, and 
Messrs. Yarrow have built a number for South Ameri- 
can rivers, which are invariably used for tugging 
barges ; the usual mode of proceeding being to lash 
one barge on each side. The barges are of about the 
same dimensions as the steamer itself. The boilers 
are adapted for either coal or wood, 

Through the courtesy of Messrs. Yarrow and Co. 
we had an opportunity of making a run on this boat, 
and were much impressed with the steady manner in 
which she ran past a Thames screw tug, which threw 
off a bow wave that made her appear at first sight as 
if she was going at least per the speed of the 
stern-wheeler. On the run down the steering pro- 
gee of the boat were put to a very practical test, 
or we do not ever before remember seeing the river 
so full of craft. 





STEAM BOILERS AT THE FRANKFORT 
EXHIBITION. 

WE this week publish illustrations of two steam 
boilers shown at the Frankfort Electrical Exhibition, 
the one constructed by Mr. G. Kuhn, of Stuttgart- 
Berg, and the other by the Blechwalzwerk Schulz 
Knaudt. Except as regards the arrangement of the 
furnace, these boilers very closely resemble each 
other, both being constructed with an internal corru- 
gated flue placed eccentrically to the axis of the 
boiler. The total length of the Kubn boiler exhibited 
is 30 ft. 6 in. ; its diameter 7 ft. 2 in., the smallest 
diameter of the corrugated flue is 47 in., enlarged at 
the furnace, as shown in the plan to 63 in. This 
enlargement is formed vertically by a connecting 
piece tapering only at the bottom (Fig. 1), and hori- 
zontally at the sides (Fig. 3). The furnace, which is 
formed in the parallel part of the enlargement, is 
traversed by a double tapering Galloway tube, and 
below it is a firebrick bridge as shown in Fig. 1; the 
grate bars are inclined in front of the tube, the object 
of the arrangement being that the gases projected 
against the side of the tube and the bridge, should be 
reflected back towards the fire, and that a more per- 
fect combustion should be obtained by this means ; 
it is intended that the combustion should be com- 


firing guns, will be carried partly on the lower and| pleted in the chamber at the back of the bridge ; it 
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is this arrangement that forms the claims of the 
makers for the smoke-consuming capabilities of this 
boiler, A manhole is provided on the side of the 
shell opposite the Galloway tube for convenience of 
cleaning (see Fig. 4). The lengths forming the corru- 
ated flues are rivetted together, and double rivetting 
is adopted throughout all boilers of the larger size. 
Figs. 1 to 6 show clearly the manner in which the boiler 
is set. 

The Schulz Knaudt Company, of Essen-on-the- 
Ruhr, has been long and favourably known in Ger- 
4 and Austria as makers of high-class boilers. 
The boiler shown by this firm at Frankfort, is of the 
same type as the one just described ; we believe that 
corrugated flues were first introduced into Germany 
by Messrs. Schulz Knaudt and Co., and that the 
type they make may be taken as a standard one. 
Except for the largest sizes, and those made for the 
highest pressures—that shown at the Frankfort Exhi- 
biton is tested to work at 180 lb. per square inch—the 
end plates are stamped, and the company make a 
— of supplying such plates, and indeed of 
all parts of boilers, to other makers. The lengths 
forming the corrugated flue are welded, not rivetted, 
and in all respects the workmanship is of the highest 
class. The maximum strains to which the plates are 
calculated to be exposed are as follows : for the shell, 
3.43 tons per square inch; end plates, 3.81 tons; 
flues, larger diameter, 3.43 tons; and smaller dia- 
meter, 3.24 tons per square inch. The illustrations 
show the form of setting and arrangement of brickwork. 





THE COLUMBIAN ENPOSITION OF 1893. 
Tue Exvxcrricitry Burpina. 

We publish above a plan, and on our two-page 
plate some general views of one of the principal build- 
ings of the World’s Columbian Exposition ; this is the 
structure that will be devoted to electrical exhibits. 
It will cover an area of 250,000 square feet, and is 
estimated to cost the same amount as the Administra- 
tion Building which we published in our last week’s 
issue—130, The architects are Messrs. Van 
Brunt and Howe, of Kansas City, and the design 
appears not only admirably adapted for its purpose, 
but sufliciently well proportionea and ornamental to 
take a frcnt rank among the many splendid buildings 
on Jackson Park. Fig. 1 (see two-page plate) shows 
the end or main entrance to the building which 
faces on the great Central Avenue, near the Adminis- 
tration Building. As will be seen from the plan, 
the principal architectural feature of this end 
of the building is a portico or colonnade extendin 
for the whole width on each side of the monumenta 
entrance, over which are inscribed a series of names 
famous in the annals of electrical science. The main 


towers at this end reach an elevation about 200 ft., 
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more slender proportion. Except for the two large 
bays at the back of the building, the plan is rectan- 
gular, the length being 690 ft. and the width 345 ft. 
The general arrangement of columns is indicated 
above ; the centre is occupied by a large hall running 
from end to end and about 115 f[t. span, flanked by a 
double row of columns, and aisles 70 ft. in width. 
Important entrances will occupy the centre of the 
building on each side, as shown in Fig. 2, and access 
is gained to the galleries by broad stairways occupy- 
ing the middle of the building. The end bays will be 
glazed so as to afford as much light as possible. 

Large as are the dimensions of this building it may 
be confidently expected, that they will be insufficient 
to accommodate the exhibits. Electricity and its 
practical applications will be one of the largest and 
most important sections of the Exhibition, and during 
the next two years there will doubtless be many new 
developments not yet brought into a practical form. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 3, 1891. 

THE iron trade throughout the States is simply 
holding its own. There is no rushing demand, no very 
great inquiry, and buyers seem contented to work 
along with small stocks on hand. The fact of the 
matter is manufacturers are not over anxious to book 
large orders for summer and fall delivery at present 
prices, even if they could have the orders. More iron 
is being made from week to week, but the increase is not 
enough to affect prices. Some 20,000 tons of steel 
rails have been contracted for during the past six days. 
Orders for plate and shaped iron amounting to 15,000 
tons have been placed, the bulk of it for railroad ter- 
minal work. Coupled with this announcement is the 
statement that before the middle of June several other 
large orders for plate and structural iron will be placed. 
The particular reason for omg these large orders at 
this time is given out as this, that the manufacturers 
shaded prices down in consideration of the orders bein 
placed all at once, which was done. Some additiona 
business of the same kind is now near at hand. Steel 
billets are selling quite freely at 28 dols. to 28.25 dols. 
Steel rails 30 dols. There is a good deal of activity 
within the past few days in Western Pennsylvania, 
and Pittsburg manufacturers are more hopeful now 
than they have been since April 1. One cause of this 
is, the assurances that trade conditions next autumn 
will be a great deal better than they have been since 
prior to last autumn failures. Weekly and monthly 
and quarterly reports from railroad corporations ex- 
hibit a moderate increase in comparison with previous 
like periods. During three weeks in May, 65 railroad 
companies show an increase in gross earnings of 2? per 
cent. Reports from a number of interior manufactur- 
ing points are all favourable. Speculation, however, is 
not actiye, and railway and industrial stocks are not 
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commanding as high figures as a year ago. Measures 
of economy are being devised and adopted on railroads 
and by manufacturing concerns wherever it is possible. 
The general volume of business is a little below last 


year. At the same time conditions are by no means 
encouraging. While railway building will not be 
hurried through with the vigour of last year, all the 
building done will be immediately productive. 








TUNNELLING THE Hupson.—The Hudson River Tunnel 
has now been driven a distance of nearly 3400 ft.; and the 
shield is being advanced at the rate of 10 ft. per day. 
The last air lock is 1200 ft. from the heading and a new 
one much larger than the others is being built. 


Tue ‘Trevtonic” AnD ‘‘Mavestic.”—The White 
Star Royal Mail steamer Teutonic arrived at Liverpool 
on Wednesday from New York after a passage to Queens- 
town of 6 days6 hours. The sister ship Majestic, which 
took the long route, arrived at New York at 6.30 on Wed- 
nesday morning, having made the passage in 5 days 
22 hours, being the fastest western passage this year. 





Kinc GeorGe’s Sounp.—No time is to be lost in estab- 
lishing fortifications which have been determined on b 
the Colonial and Imperial Governments for King George's 
Sound. Negotiations which have been carried on for some 
time have resulted in the imperial authorities agreeing to 
supply an armament according to the recommendations 
of a committee of military and naval commandants, on 
condition that the colonial governments erect and man 
the guns. The work of constructing the fortifications 

as n intrusted to the Victorian Government, and 
the Minister of Defence is now making arrangements for 
carrying it out. The armament is estimated to cost 
15,561/., and will consist of three 6 in. breechloading 
guns on barbette mountings, submarine mine stores, three 
14-pounder quick-firing guns, and three five-barrel Nor- 
denfelt rifle calibre machine guns. 





ImPROVED SLIDE RuLkE.—We have received from Mr. 
Wn. Farrar, of the Benson Buildings, Leeds, a specimen 
of a new slide rule manufactured by Tavernier-Gravet, 
Paris. This rule is divided on the same rage with 
three scales, as the well-known 10 in. and 14 in. rules of 
the same firm, but is 20 in. long, made of boxwood, and 
covered with celluloid on which the divisions are cut. 
The boxwood backing is made of separate strips glued 
together, which prevents warping and insures the easy 
working of the rule in all conditions of the atmosphere. 
The dividing is very clear, and up to five on the lower 
rule the subdivisions are in tenths, so that three figures 
of an answer up to this point are obtained directly with- 
out estimation. As in the previous rules of this firm, a 
cursor is fitted, the convenience of which cannot be over- 
estimated, but having used these rules very ouey our- 
selves we would suggest the prolongation of the rule for, 
say, 1}in. beyond the scales at the right-hand end, as the 
cursor cannot at present be conveniently used at this part 





of the scale, because it slips over the end of the rule, 
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THE PROPOSED NEW RAILWAY TO 
LONDON. 
AN ALTERNATIVE SCHEME. 

THE case for the opposition to this measure being con- 
tinued before the Select House of Commons Committee, 
Mr. W. Robt. Galbraith, C.E., consulting engineer to 
the London and South-Western Railway Company and 
the North British Railway Company, was examined, he 
having been engaged largely in railway construction for 
many years past. Asa resident in St. John’s Wood, he 
gave an outline of the various railway works carried out 
in that neighbourhood during the last twenty or thirty 
years, and described some of the injurious results. For 
example, the Metropolitan and St. John’s Wood Railway 
was authorised in 1864, and it was first constructed partly as 
a single line and partly as a double line, and was made not 
by tunnelling, but by opening the streets during construc- 
tion and then covering them in again. This caused great 
annoyance and great inconvenience to the inhabitants, by 
the concentration of a large number of workmen, the 
removal of excavated matter, and the conveyance of 
material for construction. Subsequently the line had to 
be doubled ; later on the London and North-Western Rail- 
way Company duplicated their line from Chalk Farm to 
Loudoun-road, and then came the Midland Railway to the 
northern part of the district, and so the annoyance and 


inconvenience had been repeated and continued over many | eas 


years. More than that the constant passing of trains 
caused very perceptible and serious vibration to the 
houses, and while the house next to his house (in Finchley- 
road) was cracked from top to bottom during the construc- 
tion of the London and North-Western line already men- 
tioned ; his house was subsequently cracked from roof to 
basement. There was also a subsidence in his garden be- 
tween the house and the railway, and his area wall fell 
down. On this point he admitted that the new line would 
be a great deal further away from his house than the St. 
John’s Wood line was, but he observed that whereas the 
latter railway occupied the crest of the hill, and when it 
was constructed it was put where the clay was level, and 
it was at no very great depth—about 18 ft. or 20 ft.—the 
new line would be down hill, the ground fell away west- 
ward from Finchley-road, and the cuttings would be much 
deeper, so that there was much risk of the land slipping 
down towards the railway if the latter was not very 
solidly constructed. Much depended in that respect on 
whether the work was good work, and he would rather see 
the line open, cut and covered in (as was proposed), 
because that method increased the chance of making the 
work good. He was not prepared to say that the work 
could not be done without serious disturbance from the 
slipping of the clay, but he did not like Mr. Liddell’s 
proposed form of tunnel. The responsibility for that 
rested of course with that gentleman, and no doubt the 
company for their own protection would take every pre- 
caution to secure good work. Assuring the committee 
that the whole neighbourhood was universally opposed to 
this scheme, Mr. Galbraith described a plan he had pre- 
pared for an alternative scheme after a careful examina- 
tion of the district. He suggested that at a certain point 
on the route, as at present proposed, the new line should 
diverge and for a short distance pass under the existing 
tunnel in the Finchley-ruad, near the Swiss Cottage ; 
then run down Upper Avenue-road, through one or two 
houses in that road, and so on by tunnel under Primrose 
Hill, emerging in covered way on the southern side. 
Thence it might run along the banks of the Regent’s 
Canal to Gloucester Gate, and following the bank of the 
canal absorb the road now called Park Village East, run 
down the west side of Augustus-street, and a good station 
could be made between there and Hampstead-road. A 
passenger station could be constructed facing Euston-road 
omen. Hampstead-road and Osnaburg-street. By this 
plan the line would be a mile longer than the proposed line 
but it would be so much the nearer to Chan Cross, 
which he took to be the centre of London for passenger 
purposes. With respect to the suggested tunnel under 
re Hill the witness thought Mr. Liddell could 
hardly have been serious in his objection that the tunnel 
would have to be on a curve, because he had a curve on 
his own line. The steepest gradient, he added, would be 
1 in 100. 

In his plan, Mr. Galbraith declared, there would be no 
engineering difficulties of construction, except where the 
line ran for a short distance underneath the existing 
tunnel of the St. John’s Wood Railway near the Swiss 
Cottage. The total length of his line, including the 
unaltered part of the promoters’ line, would be three 
miles as ~ two miles. Of the total length 2213 
yards would be covered way as against 1890 as in de- 
posited plans—giving a difference of 323 yards. There 
would be no difficulty in driving the tunnel under Prim- 
rose Hill, and the length of tunnel from shaft to shaft 
would be only 900 yards, For a distance of 70 yards at 
the extreme western side of Primrose Hill the tunnel 
would project slightly above ground, but it would be 
covered over and would improve the surrounding 
ground, which was low and swampy. The area 
available for station purposes would be 234 acres for 
goods, and 54 acres for passengers, altogether 29 acres, 
which was about the same area as that of the promoters. 
The witness further contended that while the approaches 
to the goods and coal yard under his plan would be by 
convenient streets, and there might be an interchange 
between the Regent’s Canal and the railways, this rail- 
way would open up a new metropolitan district, as a 
station could be made at the Zoological Gardens or near 
Gloucester Gate, which would be of great advantage, the 
promoters’ scheme providing no new railway facilities to 
Bt. John’s Wood. He also explained that as an alterna- 
tive to his proposal, a passenger terminus might be made 
between Albany-street and Osnaburg-street, and he 





pointed out that from either of his suggested passenger 
stations a junction could easily be made with the Metro- 
a Railway, and so the promoters could get down to 

haring Cross, and with a much better gradient. They 
were going to bring goods down to the Metropolitan line 
over the St. John’s Wood Railway, on which there were 
two gradients, one of 1 in 50 and one of 1 in 60, so that all 
the promoters’ traffic would have to come on to the 
Metropolitan over those two inferior gradients, and round 
a 63 chain curve, which was not a very workable 
curve. There could be no doubt that a terminus at the 
bottom of Albany-street would afford very good accesses, 
and there would be the further advantage that a subway 
could be easily made across to Portland-road Metropolitan 
Station, so that there would be no necessity for passengers 
to change as they would have to do under the promoters’ 
scheme. For instance, atraveller by a train running into 
a terminus at Boscobel Gardens would have to change at 
West eg se and re-change at Baker-street, whereas 
under his plan the main line train would carry the pas- 
senger to Albany-street, and there he could go by the 
subway on to the Metropolitan. It had been suggested 
that the terminus might be in the Euston-road_be- 
tween the London and North-Western and the Mid- 
land stations, but although a station there might be 
reached in the same way as a terminus as he proposed, 
he considered that such a station would be too far to the 


t. 

The Chairman, drawing attention to an Act in 
1871, which was to give a communication between Euston 
and St. Pancras stations and Charing Cross, asked the 
witness whether he thought there would be any proba- 
bility of or any considerable facility in getting across 
London from Albany-street to Charing Cross. Mr. Gal- 
braith replied that he thought there would be, and that 
they could get under the Metropolitan Railway down one 
of the streets there and through Fitzroy-square. That 
would make a considerable difference in the right direc- 
tion and the levels would suit for getting under the 
Metropolitan. 

Mr. Galbraith was cross-examined by Mr. Littler 
Q.C., with some minuteness as to the property that would 
have to be appropriated for his scheme and the number 
of people which would have to find new dwellings, and 
also as to the width and other features of the approaches 
to his station and to the suggested terminus in Eustcn- 
road—the Somers Town Station. Upon other points 
chiefly bearing on construction, he stated that his proposed 
passenger station would be alittle wider than the Charing 

ross Station, which he admitted was the narrowest 
stationin London. As to what he would do if he wanted 
more room he thought he might wait, and that “ suffi- 
cient unto the day is the evil thereof.” The promoters 
under their scheme would be very likely to extend back- 
wards to St. John’s Wood and forwards towards London, 
because they were going to put a public road in front of 
the station and would have to cross it on the level. 
Their station buildings were at right angles to the line, 
and they would have to destroy them—both pas- 
senger and goods stations. He was aware that the 
Great Northern and the Midland had a large amount 
of traffic of all kinds tothe south of the Thames over 
Blackfriars Bridge on to the London, Chatham, and 
Dover line. Supposing that all that went over a gradient 
of 1 in 37, he did not say such a gradient was not work- 
able ; and a gradient of 1 in 60 was not alarming, but a 
gradient of 1 in 100 was a great deal better. If it could 
be done 1 ton of goods might “‘not grieve much over it” 
(as Mr. Littler put it), but engineers generally liked to 
lay out railways with the best gradient possible. All 
engineers ought to lay out the best lines they reasonably 
could. With respect to putting a tunnel under Primrose 
Hill, he did not think the objections were so strong as 
they were in the case of the projected tunnel under Ken- 
sington Gardens, because the land was simply grass land, 
there were no trees and the public would never know that 
any railway was there. He would not run through the 
deepest part of the hill, but at the deepest point of his 
tunnel the crown of the arch would be about 50 ft. below 
the surface, and when it got to Albert-road, near the hill, 
it would be shallower, with just about enough room for its 
construction. But at the extreme edge where the line 
would enter the hill a small piece of the tunnel would be 
above the surface, which, however, would be covered over. 
It would do no harm whatever to Primrose Hill, and so 
far from injuring the public cricket ground, it would 
improve it. Some portion of the line would be visible 
from the houses in the Albert-road. It would be built on 
the slopes of the canal bank, and in some places it would 
be below the level of the canal. The line would run 
underneath the Metropolitan and St. John’s Wood tunnel 
for a distance of about 300 yards, and at about 5 ft. below 
the invert. 

Upon this last point the witness was somewhat closely 
pressed from an engineering point of view, the suggestion 
being that so slight a depth would not be safe aie the 
existing circumstances, He admitted that he would not do 
the work in that way if he had open ground, but hesaid that 
even so, if he could save a great deal of property thereby, 
he should be inclined to run for 200 or 300 yards under 
the invert of the existing railway at a depth of 5 ft., even 
though trains were running every ten and sometimes 
every five minutes. The length of the tunnel under 
Primrose Hill would be only 1000 yards, and he 
would do without shafts, the excavated matter being 
taken away by the canal and otherwise as the pro- 
moters themselves proposed. His station would be 
under the street level, though that of the promotors 
would not. He further stated that he was aware that the 
Great Northern Company were at this moment making a 
tunnel at King’s Cross, immediately alongside their 
existing tunnel, without an ounce of earth between the 
two runs of brickwork, It was being made through the 


London clay, and admitting that the work had been done 
without the least accident or the slightest trouble, he 
argued that that fact was entirely in his favour as to 
‘oing underneath the tunnel at Finchley-road. He also 
held that there was a close analogy between putting one 
tunnel alongside another and putting another 5 ft. under 
the invert of a railway over which trains were running 
every five minutes, for this reason: what the Great 
Northern Company were ae at King’s Cross was 
that they were driving a tunnel with a very small head 
under their s shed and underneath all their turn- 
tables ; they had driven it in that way without disturb- 
ing either the sheds or the turntables, and he believed 
that something of the same sort might be done in this 


case. 

Being briefly re-examined, Mr. Galbraith said a gra- 
dient of 1 in 37 which had been referred to was in itself 
an objection, and must limit the load. Therefore to that 
extent he was by his scheme better with 1 in 100 than 
the CC with 1in 50. He did not say 1 in 37 could 
not worked if it was absolutely necessary, but the 
gradient must after all limit the weight of the trains, and 
1 in 100 was a great deal better than the promoters’ gra- 
dient. The whole of his line under Primrose Hill would 
be tunnelled with the exception of a small piece of cut and 
cover near the Albert-road. As to going under the Me- 
tropolitan there was no real engineering difficulty in 
going under another railway, although it would — 
a great deal of care and would be expensive. He 
however, no plan of that. ; 

At the conclusion of Mr. Galbraith’s evidence, the 
Chairman said he thought he ought to offer him the 
special acknowledgments of the Committee for the pains 
he had taken in so carefully preparing plans explanatory 
of his proposal. 





Divine Dresses ror Great Deprus.—A diving dress 
which relieves the wearer from the pressure of the water 
has been devised by Colonel W. Carey, R.A., Brooks- 
dale-road, Portswocd, Southampton. It is formed en- 
tirely of rigid materials, all the joints, including those of 
the gloves, being on the ball-and-socket principle. 





INDEPENDENT AIR, CIRCULATING, AND FeED Pumps— 
ErratumM.—By a typographical error, the word ‘‘ Brush ” 
was omitted in the name of the makers of the independent 
air, circulating, and feed pumps, illustrated on page 665 
of our last issue. In the title of the engravings the 
name should have been given as ‘‘The Brush Electrical 
Engineering Company, Limited,” as it appeared in the 
text. 





Grays SEwERAGE,—A Local Government Board inquiry 
was opened on Wednesday, May 27, and adjourned to 
Tuesday, June 2, to inquire into an application from the 
Grays | Board to borrow 30,000/. to carry out a 
scheme for the sewerage and sewage disposal of Grays, 
in Essex. Mr. J. T. Harrison was the Local Govern- 
ment Board inspector who conducted the inquiry. Mr. 
W. H. Radford, C.E., of Nottingham, is the engineer 
for the scheme, and his plans were selected as the result 
of a public competition. Mr. Radford had prepared 
alternative schemes for the disposal of the sewage, but 
the sewerage arrangements in the town were the same 
for both schemes. The Local Government Board were 
first asked to approve a scheme for delivering all the 
sewage of the town to one point by gravitation, it being 
proposed to then pump it a lift of 97 ft. to Lodge Farm, 
where it was to be purified by irrigation on 93 acres of land. 
This application was opposed by the South Essex Water 
Company and various local authorities who use that 
company’s water. It was said that the water suppl 
‘sual te polluted through the effluent getting throug 
the chalk strata into the company’s well, which was 
situate about a mile away from the farm. The company 
were entitled to drive headings in the chalk to within 
440 yards of thefarm. The chalk strata at the farm were 
covered by Thanet sand varying from 8ft. to 35 ft. in 
thickness, The Local Board’s engineer contended that 
as the large fissures in the chalk invariably ran from 
north-west to south-east, and the farm was situate to the 
north-east of the company’s well, none of the effluent 
would get into the company’s supply. Moreover, the 
sewage of Grays is at present poured into the chalk 
through various dumb-wells in a line with the chalk 
fissures, and it was very desirable to discontinue that 
system. Opposition to this scheme was also made by 
the owners of a brewery, as they believed their water 
also might be contaminated. At the adjourned inquiry 
the Grays Local Board presented a resolution asking the 
Local Government Board if they decided to refuse the 
irrigation scheme to approve the alternative scheme for 
the disposal of the sewage by means of precipitation 
tanks to be erected near the Thames, the loan being then 
reduced to 26,0007. The inspector therefore considered 
and received evidence with respect to the ‘‘Tank” 
scheme. The sewage would have to be lifted into the 
tanks and treated with chemicals, and the effluent would 
then be discharged into the river at the ebb tide by gravi- 
tation. The population of the town is 12,000, but it was 
proposed to provide for 30,000. It was proposed to have 
separate systems of sewers for sewage and surface water. 
Ample arrangements were made for flushing, ventilation, 
and storm overflows. The surface water would be de- 
livered by gravitation into the storage creeks, which 
would run out with the tide at low water. <A very large 
set of plans and details were produced, and Mr. Radford 
explained them fully to the inspector. There was very 
little opposition to the alternative ‘‘ tank” scheme. The 
inspector will report to the Local Government Board, 





who will give their decision presently. 
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Tie combined engine and dynamo illustrated above 
was constructed by Messrs. Willem Smit and Co., 
of Slikkerveer, Holland, for the purpose of supply- 
ing current for a search light on board of one of the 
Dutch Government’s boats attached to the torpedo 
station at Brielle. The apparatus, although working 
at a moderate speed, is light and compact. Its speed 
is 500 revolutions per minute and higher. The machine 
illustrated gives a current of 70 ampéres at a pressure 
of 80 volts at 325 revolutions per minute, which current 
has been maintained during 34 hours with very little 
rise in temperature of armature and magnet wires. | 

It weighs complete, as illustrated, 1984 lb. ; this is 
about one pound for every three watts output, which 
is a high figure for its low speed. In running these 
dynamos at higher speeds the output would be con- | 
siderably above this figure. 

The armature is a Gramme ring 24 in. in diameter out- | 
side by 10 in. in width ; it is thus large enough to serve 
at the same time as a flywheel, producing, with the 
cranks at right angles, a steady current. The number 
of commutator segments is 88. Inside the armature | 
are the magnets in the shape of a cross, of which the ex- 
tremities contain the compound wound magnet coil 
making alternately two north and two south poles. Cor- 
responding with these poles are four brushes for taking 
off the current. The magnet core itself is built up of 
sheets stamped out in one piece and bolted together. | 
There is an iron plate bent round the armature simply | 
for protection. The cylinders of the engine are 5 in. | 
in diameter by 6 in, stroke, calculated for a minimum | 
steam pressure of 60 lb. Close regulation of speed is | 
secured by means of an ‘‘ Acme” governor in the hori- | 
zontal position. 
6 ft. in length 2 ft. 4 in. in width, and 4 ft. 6 in. in| 


height. | 





because it is a thoroughly reliable machine requiring | 
little ground space and having little weight for its 


capacity. 
se of these steam dynamos have lately been 
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It is considered that this machine is an excellent | point, the column 
type for ship lighting, because the magnetic influence | bolted to the bedplate of the machine. 
upon the ship’s compasses is reduced to a minimum, and | 33} in. high and 11 in. in diameter at the top and 
21 in. in diameter at the bottom. 








WILLEM SMIT AND CO., ENGINEERS, 
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ordered for lighting the Dutch Government warships 
Sunbawa and Lombok. 





UNIVERSAL RADIAL DRILL. 

WE illustrate on page 706 a fine radial drilling 
machine recently built for Messrs. Carnegie, Phipps, 
and Co., by the Universal Radial Drill Company, 
Cincinnati. The general appearance of the machine is 
well shown in our engravings, and the following are 
its principal dimensions: 


Diameter of column... 
Height of column 
Length of arm radius... ; och 
Drills to centre of circle outside of 
column ve oe an ie 
Greatest distance from soleplate to 
end of spindle ae ae ass 
Greatest distance from floor to end 
of spindle... ne i a 
Total height of machine without 
countershaft ... zs sis sis 
Total height of machine including 
countershaft ... sie Sea es 
Total height of table from soleplate en ee 
Size of table... oe oe ... 28 in. by 28 in. 
Diameter of spindle... ba ee 4in. 
Size of hole in spindle, Morse socket No. 5 
Traverse of spindle... ee ier 27 in. 
Size of countershaft pulleys ... . 24in. by 5 in. 
Speed ne ste per min. 180 revs. 
Width of belts on cones et fu in, 
Floor space required for base .. 74 in. by 144 in. 
Weight ... i 32,000 Ib. 


Unlike the usual arrangement the arm does not rotate 


18 in. 
13 ft. 6 in. 
9,,1 


” 
15 
9 
10 ,, 5 


16 


0,, 
Io 45 © 
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The extreme dimensions over all are|on the vertical column, but is swung by rotating 


the column itself, by the gear shown at its foot. 
In order to secure the requisite rigidity at this 
is fitted over a stool, firmly 
This stool is 


It is turned to fit 
the inside of the column both at top and bottom, and 


thus forms when the column is bolted down a very 


firm support. Through the centre of this stool passes 





AND DYNAMO. 






SLIKKERVEER, HOLLAND. 
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| a vertical shaft, on the top of which is fitted an elastic 
| diaphragm, which bears against a projecting ring on 
the interior of the column, and when the holding-down 
bolts of the latter are loosened carries most of the 
‘weight. Under these conditions the moment of the 
| frictional resistance to turning is very much reduced, 
| and the column can be ora easily by one man. The 
/machine is driven from the shop shafting by the bevel 
| gearing shown at its head, the speed of the drill being 
| regulated by the cone pulleys and back gearing shown 
| to the left. The arm can be traversed on the column 
by power, and all the other traverses are also self- 
‘acting. Thespindle is counterbalanced and fitted with 
a quick return motion. The machine is said to be the 
largest of its class in the States. 








CENTENARY OF THE BirtTH oF MICHAEL FarADAy.— 
H.R.H. the Prince of Wales has fixed 4 o’clock on Wed- 
nesday, June 17, for the delivery by Lord Rayleigh of 
the first of the two lectures at the Royal Institution in 
connection with this centenary; and Friday evening, 
/ June 26, at 9 o’clock, has been appointed for the second 
| of these lectures, which will be given by Professor Dewar. 





| Merruop or Packine Satt.—The Netherland-Indian 
Government offer a premium of 820/. for the best solution 
of various questions regarding the packing of salt. Ina 
circular issued from the Colonial Office at the Hague, 
information is given as to the nature of brine, and as to 
what is required for effective packing. The material used 
in the packing must completely resist the action of the 
| salt, without affecting the purity or taste of the salt. It 
must be firm, so that the salt, although damp, may be 
kept in the packing case for at least two years. After the 
boxes are closed the salt should no longer be liable to 
deliquesce. Each box is to hold 1 kilogramme, about 
/21.1b., and these boxes are packed in numbers in large 
boxes for transhipment. For the Government produc- 
tion 74,150,000 boxes will be required. The whole cost 
of packing and of filling and drying the salt should not 
exceed three-fifths of a penny per box. After the receipt 
of answers, opportunity will be given to those concerned 
to take part in a competition at Amsterdam in which 
they will show the working of their inventions, 
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WOODEN BRIDGE OVER THE RIVER BARROW. 
CONSTRUCTED FROM THE DESIGNS OF COLONEL WELDON, READING. 


Fic. 2. 


A WOODEN bridge on a novel principle was recently 
erected by Colonel Weldon, of Earliemount, Earley, 
near Reading, over the River Barrow, at Kilmorony, 
Kildare, the residence of his brother, Sir Anthony 
Weldon. We give in Fig. 1 above a general view 
of the bridge as erected, from which it will be seen 
that the structure consists of ten spans, supported 
on pairs of raking struts forming the piers. The 
spans are each 15 ft. in length. In Fig. 2 we show 
a detail of one of these piers. The struts there shown 
are 9 in. wide by 3 in. thick and from 16 ft. to 
to 20 ft. in length, and are provided with shoes at their 
lower ends. The cross-girder consists of two planks 
18 ft. long by 11 in. by 14in. thick, connected cogether 
by bolts passing through six wooden distance pieces 
4in. thick between the timbers. The central four of 
these distance pieces project beyond the girder, and 
serve to secure the four longitudinals or stringers on 
which the roadway is carried, but this detail is not 
shown in our illustration. The stringers are 16 ft. 
long by 7 in. deep by 3in. wide, and the roadway, 
which is 10 ft. wide, consists of 2 in. planking. The 
principal novelty in the bridge is the method of secur- 
ing the cross-girders to their supports. This is done 
by the levers shown in detail on the left of Fig. 2. It 
will be seen that the grip is purely frictional, whilst the 
device is remarkably simple, consisting of but a couple 
of levers and a wedge. 
the cross-girder can be moved freely up and down the 
strut, but once this is in place the frictional grip is such 
that no downward motion of the sige can occur, anda 
perfectly firm support is obtamed for the roadway. Such 
a bridge is very easily erected. In this case a couple of 
baulks were shined athwart the gunwales of a boat, on 
these was placed the cross-girder on its side. The 
struts were then slipped through the levers and the 
wedges driven in so as to secure the struts to the 
girder near their shoe ends, care being taken to give 
them their proper inclination to each other. The 
boat was then floated to the required spot, and moored 
there. The struts were up-ended and the wedges 








By withdrawing this wedge | 
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loosened, allowing them to slide down through the 
levers to the bottom of the river. The longitudinals 
were then secured by means of a length of wire rope 
passing through a hole in them to the projecting dis- 
tance pieces of the cross-girder, after which rope 
tackles were fastened to the tops of the struts and the 
girder hoisted up to its proper level. The wedges 
were then replaced and driven home, securing the 
cross-girder firmly in place. The bridge was tested 
on its completion by passing over it a load of 35 cwt. 
on two wheels drawn by a horse, and has been 
ever since regularly used for cart traffic. Since its 
erection it has withstood severe floods and heavy gales 
without developing any sign of weakness. The employ- 
ment of a frictional grip for securing the cross-girders 
seems very advantageous, as no skilled work is re- 
quired in the erection. The levels can be adjusted with 
the greatest ease. Only four labourers, all of whom 
were totally unskilled, were employed in its erec- 
tion; completing it after only thirty hours’ work, which 
is good time for a bridge across 150 ft. of water. 
The total weight of the structure is but 7} tons, and its 


| cost was but 48/7. 1s. 4d., made up as follows: 


£s. d. 
Woodwork a ex 13 9 56 
Flooring and pulleys ... 14 3 6 
Tronwork al as 1118 4 
Carriage ... id ise ics 5 0 0 
Wages of carpenter for girders 110 0 


»» . four labourers for thirty 
hours in erection pe 33 200 


Total ... ase 48 1 3 
In designing this bridge Colonel Weldon had in view 
the necessities of military service. Such a structure 
could be readily transported and rapidly erected. 





THE BERKEFELD FILTER. 
THE search after a perfect filter still engages the 
attention of inventors. The latest specimen is to be 
seen at the German Exhibition, Earl’s Court, London, 





at Stand 48, Group 3, where there is shown a filter 
which it is stated will give a constant supply of pure 
water, guaranteed free from all pathological bacteria, 
without more than cursory attention. This is, of 
course, quite beyond the capacity of any sand filter. 
When this filter is fitted in a house it does not need to 
be ever taken to pieces. It is so constructed that by 
turning a handle for a minute the whole of the de- 
posited matter can be washed off and the acting sur- 
face left absolutely clean. All attempts to effect the 
passage through the filtering medium of the microbes 
which have been recognised as the causes of disease, 
have failed. 

The filtering material is the infusorial earth known 
as kieselguhr. This is pressed into solid cylin- 
ders, and burned at a very high temperature. The 
cylinders are afterwards bored out with a diamond 
pointed tool, and become the filtering media. They 
are made in two sizes. The principal one is 10 in. 
long by 2 in. in diameter and 1} in. bore. The 
smaller size is 8 in. long and 1 in. in diameter. 
Although the walls are of considerable thickness, 
§in., they pass water very freely under a moderate 
pressure, so that a really serviceable flow can be ob- 
tained through a single cylinder. This property of 
permeability, combined with great filtering power, 
results from the forms of the diatoms which form the 
infusorial earth. When viewed through a microscope 
of considerable power it is seen that the characteristic 
shape of these tiny skeletons is that of a ladder ; when 
millions of these are pressed together they present an 
innumerable series of passages each of infinitely small 
area, the aggregate of the passages being considerable, 
although each is too small to admit any of the atoms 
met with floating in water. 

A filtering cylinder of the larger size will pass 
700 gallons of water daily under a pressure of 50 lb. 
on the square inch. This is a quantity four or five 
times beyond the needs of an ordinary family, even 
were it desired to filter the water used for cleaning 
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purposes. The kieselguhr cylinder D is fitted in the 
centre of a cast-iron case K, which is in connection with 
the water main. All the impurities that are arrested 
remain on the external surface, from which they are 
brushed at intervals by four vertical brushes M mounted 
in a frame L at the top of a vertical spindle B. By 
opening a tap at the bottom of the case the dirt can-be 
flushed into a waste pipe C. The brushes are made of 
inorganic material, and are sufficiently stiff to remove 
a minute pellicle from the surface of the cylinder at 
each operation, thus presenting an absolutely pure sur- 
face. The cleaning is not only effectual, but involves 
no trouble. There is nothing to take apart or to 
renew ; allthat has to be done is to turn the handle 
and open the waste cock, 

At the German Exhibition water, presumably good 
for drinking, is being treated, and in a short time coats 
the cylinders with sediment. In one filter there has 
been placed a quantity of ultramarine powder, the 
particles of which, it is stated, are about half the size 
of comma bacillus, yet the filtered water shows no 
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sign of blueness, and when left to stand gives no 
deposit, showing that the ultramarine does not pass the 
filtering medium, A filter pump for wine is shown in 
which there is mounted on the face of the piston a kiesel- 
guhr cylinder. When the piston descends the wine 
tlows through the cylinder and up through the hollow 
piston-rod and out through a pipe. There is only one 
valve, the foot valve, the pores in the filtering material 
acting as the other. 

When large quantities of water are to be dealt with 
a considerable number of cylinders are grouped in a 
single case and the brushing apparatus is dispensed 
with, the cleaning being done by taking the apparatus 
to pieces. Thirty-seven cylinders can be placed in a 
case 16 in. in diameter, and will give a discharge of 
25,000 gallons per day, sufficient for a village of 1000 
inhabitants. It would require 46 square yards of sand 
filter to do the same work. 

Extensive experiments were made with this filter as 
to its powers in purifying liquids from bacteria, by 
Mr. H. Nordtmeyer, at , Mase In a first experi- 
ment, one of the filters previously sterilised, was filled 
with a bacterial culture which was filtered under such 
a pressure that .05 litres passed through the filter per 
minute. Specimens of the filtrate taken daily, and 
after standing one or two hours in a warm room, were 
made up with gelatine and spread on plates, to ascer- 
tain the number of colonies of bacteria on Kock’s me- 
thod. Under these conditions a full week was required 
before the first colony was observed. Ordinary town’s 
water would give 100 or more colonies in less time. 

The English agents for the filter are Messrs. A. 
Haacke and Co., Kieselguhr Wharf, Hackney Wick, E. 





WATER GAS. 
To THE Eprror or ENGINEERING. 

Sir,—I am obliged to Mr. Leonard Cooper for drawing 
my attention in the last paragraph of his letter published 
in your issue of the 2th ultimo, to an error which inad- 
vertently appeared in my previous letters. I therein 
stated that refined and white iron had been puddled in 
common grate furnaces with 8 cwt. of coal per ton. My 
informant now says that, in his previous communications 
to me, he mixed up refined, or plate, iron with white iron, 
and that the 8 cwt. should not refer to the latter. He 
adds that ‘‘white iron would take about 12cwt. or 13 cwt. 
of coal per ton of bars,” so that my statement in your 
issue of the 17th of April last should read ‘‘as the new- 
form Siemens furnace already applied to the puddling of 
grey iron does the work with a consumption of only 6 cwt. 
of coal to the ton of iron bars made, it is expected that when 
applied to the puddling of white iron the consumption of 
coal will only be 3 cwt., and when applied to the puddling 
of refined or plate iron the consumption of coal will only 
be 2 cwt. per ton of iron bars made.” 

I am, Sir, your obedient servant, 
JoHN HEAD. 
10, Queen Anne’s-gate, Westminster, 8S. W., 
June 10, 1891, 





CIRCULATION IN BOILERS. 
To THE EpitorR oF ENGINEERING. 

Str,—On page 476 of the issue of April 17 of your 
valuable paper, there is an article on ‘‘ Observations taken 
from Ordinary Mill Boilers, to ascertain the Difference 
of Temperature between the Top and the Bottom of the 
Water when getting up Steam.” 

For many years, as manager for Goteborgs Mek. 
Werkstad, I have taken much interest in this subject, 
and have made careful experiments, especially with 
marine boilers, so I may perhaps be permitted to say a 
few words on this question, which is of more importance 
than has been usually thought, and perhaps will be 
of interest to many of your readers. 

Inclosed I have the pleasure to hand you a catalogue 
on a ‘circulator’ for steam boilers, in which are entered 
records of some experiments made in the year 1886, and 
controlled by four engineers (these experiments are to 
be seen in the steamship Mars I., 1890). The mode of 
conducting these experiments was very nearly alike to 
that of your correspondent, that is by directly measuring 
the temperature in the stream of water issuing from the 
test taps. The results thus obtained are collected in the 
following Table, where the temperature at the top, when 
exceeding boiling point at atmospheric pressure, is calcu- 
lated from the indications of the pressure gauge, with 
the aid of “‘ Fliegner’s Tables.” 

The experiments here recorded were made on a 50 
nominal horse-power marine boiler on board the s.s. Iris. 


Temperature in | 





Time | Deg. Fahr. Pres- Differ- 
of Day __ sure in) ence in Remarks. 
ssi Pounds.| Deg. F. 
Top. Bottom | | } 
8.30 43 41 » 3 2 Strong fire. Tem- 
8.45 48 41 0 7 perature of water 
9 63 43 0 20 in sea + 41 deg. F. 
9.15 118 | 43 0 75 
9.30, 165 | 43 0 122 
9.45 194 43 9 151 Steam began at 9.40. 
10 244 43 30 201 | 
10.15 271 48 45 228 | 
10,30 296 43 68 253 | 
10.45 300 | 43 70 | 57 | 


| 


The Table shows the greatest difference to be 257 d .. 
Fahr., which may be compared with the greatest dif. 





ference your correspondent found, viz., 236 deg. Fahr., 
which comparison shows that Lancashire and Galloway 
boilers generally have not so great temperature difference 
as a usual marine boiler, owing chiefly to the circumstance 
that by these latter the flames never pass under the 
bottom of the shell. 

Later observations made on marine boilers with higher 
working pressure than above, that is up to 1601b., show a 
—— difference of up to 340 deg. Fahr. 

These observations, together with the interesting expe- 
riments made by Mr. A. Yarrow, as described in EnaI- 
NEERING of March 20, 1891, page 338, which latter beauti- 
fully showed the great deformations of a boiler due to the 
temperature differences arising during firing up, clearly 
show the hitherto underrated amount to which these 
temperature differences can rise, and give an idea of what 
enormous strains rivets and joints necessarily must have 
to withstand during firing up. These strains far sur- 
pass those met with during full pressure, as may be con- 
cluded from the experience of your correspondent as well 
as my own, that leakages may be observed during firin 
up, but that these take up when steam is fully raised an 
the temperature differences reduced. 

Clearly conceiving the great value of an arrangement 
for pene Pa the above-mentioned inconvenience, which, 
indeed, is one of the chief causes why the majority of 
boilers, however well made and carefully attended, will 
be leaky, give trouble and go to an early grave, I de- 
signed an apparatus to this end, which, after having been 
carefully tested, was paten in Sweden, Denmark, 
Great Britain, United States, America, &c. 

This apparatus is exceedingly — and yet very effec- 
tive. It consists of a screw propeller inserted near the 
bottom of the boiler, with the handle for bringing it in 
rotation protruding through the front plate out into the 
boiler-room. By turning the handle, a few turns for 
instance, every time coal is thrown into the furnace, the 
temperature keeps exactly the same at top and bottom duri: 
Jiring up, as may be seen from the following Table, whic 
reproduces data from an experiment made on above- 
mentioned boiler to which a circulator was fitted, the 
experiment being controlled by four engineers. 





Be \ 
, Temperature in 








Time of} Deg. Fahr. Difference 
4 | in Deg. | Remarks. 
sind | Fahr. | 
| Top. |Bottom. 
9.15 | 46 46 | © (The fire lighted. 
9.30 | 53 460 | «#347 The ‘‘circulator” began work. 
9.45 | 68 72 —4 
10 100 100 | 0 
10.15 122 124 —2 
10.30 152 14 | —2 
10.45 176 180 | —4 
11 197 204 —7 
11.15 | 208 208 | 0 P Ib. steam. 





The cause why the temperature kept somewhat higher 
at the bottom than at the top, is owing to the greater 
density of the water at the bottom. ey ; 

In fact, during these last few years, this little inexpen- 
sive apparatus has given the most excellent proofs of its 
usefulness, the boilers to which they are fitted having 
never since given any trouble from leakage, the engineers 
and captains praising it highly, especially for the excel- 
lent feature that he bollens when a ‘‘ circulator” is used, 
may be fired up in about half the time of that else re- 

uired, thus giving considerable saving in fuel, and re- 
ya the work of the stokers, which last fact insures a 
constant use of the apparatus. Should, however, a 
control be wished over the stoker, in order to see that 
he really uses the ‘‘ circulator,” a revolution recorder may 
be fitted. 

The ‘‘circulator” has been fitted to all boilers on 
steamers launched by Giteborgs Mek. Werkstad, as well 
as to nearly all steamers lately launched from Swedish 
shipbuilding yards. N 

It is also easily fitted to old boilers, of which many 
have been furnished with it. 

Hoping the above will be of interest and prove useful to 
some of your readers, I shall be glad to give any further 
information I can supply. 

I am, Sir, yours truly, 


? JAMES KEILLER. 
Géteborg Den, April 30, 1891. 





To THE Eprror OF ENGINEERING. 

S1r,—I am pleased to notice that my communication 
has been the means of eliciting the letters in your issue of 
May Ist. I have not given tabulated results of trials 
made at sea. This cannot be done by thermometers, for 
the reason given by Mr. Miller, that when the steam is 
blown through the safety valves, or the pressure reduced 
by starting the engines, there is an immediate conversion 
of water into steam. This, I think, is due to the water 
being at a higher temperature in some parts of the boiler 
than that of the steam at the reduced pressure. But 
this kind of circulation should be avoided if possible, and 
the general upheaving of the water restrained to its 
normal height. It is quite correct to state that heat 
causes circulation ; and it is heat from the furnaces which 
I use, by directing it through conduits, as shown by the 
arrows in my sketches, so as to increase the natural cir- 
culation in the boiler while steaming. 

His statement that the circulation is in proportion to 
the heating surface, would be more correct if he added in 
the inverse ratio, from the fact that many engineers have 
made boilers that could not be worked without praeeee, 
and which worked quite well by the removal of some of 
the heating tubes. 





I use the circulator to assist the general circulation. 


This is a matter that would require more reasoning and 
illustrations than we have space for in a letter. 

The circulation longitudinally induced by the difference 
of temperature ascends at the back tubeplate, and 
descends at the front. The conduit as arranged induces 
currents by drawing water from the bottom of the boiler, 
sets up a more extended circulation, and also induces the 
ordinary current to descend into the lower parts of the 
boiler. This is proved by the fact that without the 
additional circulation boilers will steam without disturb- 
ing mud deposited on the bottom of the shell. I may 
add that a floury deposit which was ‘‘ heaped up” on the 
steam s stays in some boilers, were kept clean by the 
use of the conduits, showing that it prevented the water 
rising above its normal level, and depositing this matter 
on the stays. From the description given by Mr. 
Thwaite, in his letter, of the system he has proposed of 
covering the furnaces all over with plates, I imagine it 
will be found inconvenient for cleaning, &c., but shall 
await his further information with interest. 

Yours faithfully, 
JoHN TuHoM. 

Central Chambers, Glasgow, May 5, 1891. 





THE ‘‘TEUTONIC.” 
To THE Epiror oF ENGINEERING. 

Str, —I see now that I have been taking a wrong view 
of the difference in time between Queenstown and Green- 
wich, as to which is slow or fast of the other. How I 
made such an error it is now difficult for me to imagine. 
I should have known better. The impression that it was 
Queenstown time which was fast of Greenwich—it will be 
noticed that in my first letter I said Queenstown time 
was slow of Greenwich, which is correct—was created in 
my mind, I think, from the fact that for westward voyages 
hours and minutes (the difference in time, owing to lati- 
tude, between Queenstown and New York) have to be 
added to the apparent time to obtain the actual time of 

sage. There is 33 minutes difference in time between 
reenwich and Queenstown, and as Queenstown is west 
of Greenwich I had the impression that if 33 minutes 
were added to Greenwich time, the result would be correct 
Queenstown time. But I should have remembered the 
well-known fact that Irish time is slow of English. 

There still, however, remains the argument, that if 
Captain Irving had given the time of passing Roche’s 
Point by his chronometer (which would keep, of course, 
Greenwich time) and the telegraph operator at the Point 
had given Queenstown time (which is often, I believe, 
given), there would only have been an actual disagreement 
of 5 minutes between them. It is, I think, obvious that 
Captain Irving would give Greenwich time, as the City of 
New York’scommander did so. Another argument is, 
supposing even that Lloyd’s gave Greenwich time, that 
the signalman would signal the vessel when she was ap- 
proaching or opposite the Point proper, at 1.47 p.m. 
Greenwich mean time, and the commander of the vessel 
would likely give the time of passing Daunt’s Rock light- 
ship, which is off the Point, but 6 knots or so further out. 
The time of passing the lightship would be 2.15 p.m. 
Greenwich mean time; that is, 6 knots traversed in 
28 minutes. This is just about the speed the vessel would 
be going at until she got clear of land, and the engines 
would get into proper working order. 

Taking 1.47 p.m. Lloyd’s time to be Greenwich time, 
from then on the 7th of August to 4.20 a.m. on the 13th 
would be 5 days 14 hours 33 minutes in the same latitude. 
But adding 4 hours 56 minutes to this apparent time for 
the difference in latitude between Greenwich and New 
York, we get 5 days 19 hours 29 minutes as the time 
actually occupied for the voyage, which adds only 
24 minutes to the record claimed for the steamship. 
According to the Teutonic’s log, 5 hours would have to 
be added to her apparent time to get the actual time of 
passage, so 2.15 p.m. as given by her commander for 
passing Roche’s Point was clearly Greenwich time. But 
4 hours 56 minutes is the proper amount to be added to 
the apparent time, were the time of the start Greenwich 
time. This would make the vessel’s passage 5 days 
19 hours 1 minute. But the chronometer of the ship 
likely had a known error of 4 minutes at the time 
—4 minutes fast. Then at the end of the passage the 
time would be taken with the chronometer correct (it 
would be corrected for latitude every day at noon after 
the voyage had begun). The time, 2.15 p.m. at the start 
of the voyage taken with the chronometer, which would 
be found to have been 4 minutes fast then, would there- 
fore represent 2.11 p.m. correct Greenwich time. But all 
that would be done would be to allow for the 4 minutes’ 
error in calculating the actual time of passage at the end 
of the voyage. Certainly 2.11 p.m. would not be put 
down as the actual time taken at Roche’s Point, the 
actual time registered by the chronometer at that place 
was 2.15 p.m., the chronometer being 4 minutes fast. 
This sort of thing is quite customary. Take almost any 
instance. The vessel leaves Queenstown at some par- 
ticular time by Greenwich, say, and arrives at New York 
at a certain time. Yet never or seldom, if 4 hours 56 
minutes be added to the apparent time obtained, will 
the actual time of passage as officially announced be had; 
indicating clearly that there has been a known error in 
the chronometer used allowed for, at either one or the 
other end of the voyage. It will be noticed that the 
officers of the Teutonic, in defending their log, did not 
assert that the time at Roche’s Point was quite correct, 
although they stated positively that the time of arriva 
at Sandy Hook was absolutely correct ; showing plainly 
that it was at Roche’s Point that the chronometer was 
the 4 minutes in error. Taking, therefore, the time 
2.11 p.m., Greenwich mean time, to be the actual time 
of the Teutonic’s passing Daunt’s Rock Renienip, aoe 
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Roche’s Point, according to her log; and setting 
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it 1.47 p.m. Greenwich mean time for the time of passing 

he’s Point according to Lloyd, the distance from 
Roche’s Point to the lightship, 6 knots, was traversed 
in 24 minutes, that is at the rate of 15 knots an hour 
for the start. At any rate the apparent disagreement 
between the log and the signalman is 4 minutes = than 
what is generally stated. 

Before this year is out we may expect to see the City of 
Paris’s barn best record reduced a few minutes any- 
how. hether it will be the City of Paris herself which 
will reduce it, the Teutonic, or the Majestic (from which 
latter something more may, I think, be expected than she 
has yet done) it is at present hard to say. If we are to 
believe all we hear the City of Paris is now made almost, 
if not quite, equal to her more modern rival the Teutonic, 
with the forced draught on the hot blast system. The 
next record made will perhaps decide which is really the 
swiftest vessel of the great trio, and should certainly end 
this, at present endless, controversy about the Teutonic’s 
record. But it will have to be remembered that should 
the City of Paris indisputably take the lead she has the 
advantage of the Teutonic, for all observed defects deve- 
loped in her, after considerable running on the Atlantic, 
have been remedied. Therefore, I hold, if she does break 
the record by making a faster voyage than that at present 
claimed for the Teutonic, it will be no proof that the 
Teutonic did not break the record. Should, however, 
the Teutonic take the lead without question, I think that 
will be the best proof that she did break the record last 
August. I verily believe, as ‘‘ Engineer” hinted, that 
the Teutonic has a reserve in her as yet undeveloped. It 
is a well-known fact that the White Star liners have a 
knack of improving in speed the longer they are worked. 

Before concluding this rather lengthy epistle, Sir, I 
just wish to point out that if Lloyd’s time were Green- 
wich time the passage of the Teutonic would be 5 days 
19 hours 29 minutes. As she logged 2806 knots her 
average ae per hour would be according to this 20.117 
knots. The City of Paris’s average speed for her record 
voyage was 20.014 knots per hour, so that the Teutonic 
beat this by .103 of a knot per hour. Therefore, even if 
the Teutonic did not break the record, she made the pas- 
sage in only 11 minutes longer time than the City of 
Paris ever did, and covering a longer course than that 
vessel did on her record voyage, maintained a greater 
speed than the City of Paris has ever done. Therefore 
the Teutonic is at present the greyhound of the Atlantic ; 
the swiftest vessel upon it. Had she traversed the course 
covered by the City of Paris on her record voyage (2788 
knots), she would have made the passage in 5 days 18 
hours 35 minutes, even taking Lloyd’s time to be correct. 

Yours faithfully, 
June 9, 1891. WHITE STAR. 





COMPOUND LOCOMOTIVES IN RUSSIA. 
To tHe Epitor or ENGINEERING. 

Srr,—I beg to correct an error in ENGINEERING of 
May 15, page 587, ie stag, Sn gp locomotives now 
building at the Colomna Works, near Moscow. These 
ninetcen locomotives for the Grand Society are not of my 
design. Will feel much obliged by giving place to this 
note in an early issue. 

Yours sincerely, 
THomas UrquHart. 








THE WAR IN CHILI. 
To THE EpiTor or ENGINEERING. 

Sir,—It is possible that some useful lessons may be 
learned from what is taking place in the war at Chili. 
In a late engagement the report states that several ships 
had their funnels shot away, and the decks swept so that 
steaming became difficult. This subject may be worth 
consideration, as we do not hear that any provision is 
made for the protection of the funnels in any of our 
modern war vessels, and as the funnels present a good 
target for a shot, it is but reasonable to suppose that in 
an een the funnels will be about the first that will 
suffer. 

During the suppression of the slave trade by this 
country on the coast of Africa, the first steamer sent out 
did not succeed, as the slavers knew them by their 
funnels, and would not come out. Orders were sent to 
Woolwich to fit telescopic funnels, so that the funnels 
could be lowered level with the deck. The slavers mis- 
taking them for sailing vessels, came out with their 
—— the funnels were then hoisted up and chase given 
under full steam, and the capture rendered easy. It is 
difficult to understand why arrangements are not made 
for housing the funnels when ships enter into engage- 
ments. Will such questions be left for war to decide? 
The decks of modern cruisers are covered with cowls and 
funnels. Instead of wasting shots against armour-plate, 
these vulnerable objects could be easily destroyed, and 
ships rendered useless that have no appliances i work- 
ing boilers without funnels. 

W. A. Martin. 

Pocock-street, Blackfriars-road, London, 8. E. 





THE WHITEHEAD TORPEDO AT WORK. 
To THE EpiTor oF ENGINEERING. 

Str,—We have been reading various accounts of the 
blowing up of the Blanco Encalada, and have been duly 
instructed as to the various lessons which are to be learnt 
from the incident. Some people would give us to under- 
stand that this affair settles, once and for all, the vexed 
question of the real ultimate value of automobile torpedoes 
in naval warfare. It is probable that no one will ever 
learn the whole truth on both sides about the successful 
attack ia question, but the following particulars should 
throw a different light on these South American naval 





operations, and ought, I think, to show that such an 
incident points no moral, either one way or the other, to 
European naval officers who have a better training, who 
are in command of vessels fitted with every safeguard 
against torpedo attack, and whose crews are under much 
stricter discipline. 

TWnless the Chilians and South Americans generally 
have radically improved, it would seem that their warshi 
are handled in quite a free-and-easy way, and pa es 
should be surprised at anything happening to them. It 
may not be known that one night in 1879 this very ship, 
the Blanco Encalada, came very near meeting the 
fate which befel her on the 23rd ult., and this entirely 
for lack of any proper look-out. But I anticipate. 

A few days ago I was discussing the matter with a New 
York gentleman who had held a captain’s commission in 
the Peruvian Navy, and he gave me the following particu- 
lars of his experiences when acting against the Shilians 
in the war between Chili, Peru, and Bolivia, in 1879-80. 
He was able, moreover, to show me various documents 
and newspaper cuttings proving the general correctness of 
his statements. The facts should, if duly considered, 
cause a proportionate discounting of any boom in torpedoes 
which might arise from the late incident in Chili. 

He says: In 1879 I contracted with the Peruvians to 
supply automobile torpedoes electrically controlled. In 
July of that year I went down from New York to Peru 
with the torpedoes. I was met at Panama by a Peruvian 
transport, and after taking on board a quantity of arms, 
ammunition, and torpedoes, she started for Callao. The 
captain had been informed before leaving Panama, that 


the Chilian warship Amazon, a much stronger vessel than | yy 


his own, had been sent out to intercept him, and he 
therefore avoided the usual steamer course and ran out of 
sight of everywhere and everything. At night we carried 
no lights, and I very well remember being taken to task 
for burning a candle in my state room. I think this must 
have been our first night out from Panama. One night after 
we had been several days out from Panama, I was walking 
the deck before turning in, when I saw a large object 
heave in sight on the port bow. Imagine my surprise 
when the object turned out to be another large vessel with 
no lights burning, which pee us within 100 yards on our 
port side. I immediately went upon the bridge to ask 
the officer what this meant, and found it deserted. I 
then went below and reported the matter to the captain, 
who found that not a soul was on deck but the man at 
the wheel. Of course there was a great commotion for a 
while, but as I did not hear of anybody being put in 
irons, I presumed that this lapse of discipline was not 
considered a very serious offence in that service. 'Touch- 
ing at Rita the following day, we learned that the Chilian 
steamer Amazon had passed that place the day before, 
and there was no doubt that she was the vessel that 
passed us in the night. Her look-out must have been 
just as bad as our own. Had either vessel been sunk by 
a torpedo, the public would have had dissertations to any 
extent upon the merits of torpedoes, and no one would 
have known the exact conditiors under which the catas- 
trophe had occurred. 

Arriving at Callao, I was requested by President Prado 
to go to Arica with my torpedoes, in the hope of getting 
an tne of attacking Chilian vessels, which seldom 
ventured north of that place. I consented to operate the 
torpedoes personally. About three o’clock one very fine 
afternoon the Blanco Encalada, accompanied by a wooden 
corvette, appeared in the roadstead, and the Peruvians 
opened fire from the Moro, a fort perched upon a rock 
some 400 ft. high. At that distance the firing was not 
effective, and it was arranged that the gunners should fire 
a few more shots quite short of the vessels and then 
cease. This being done the Blanco Encalada and her 
consort dropped anchor, feeling they were quite secure. 
At midnight I started from Arica with a steam launch 
and a boat rowed by a very promiscuous crew of twelve 
men with muffled oars. I had a torpedo in tow of the 
launch. When about two and a half miles from the ves- 
sels, I left the launch behind and proceeded in the row- 
boat, taking the torpedo in tow. Arrived within about 
600 yards of the Blanco Encalada I adjusted the elec- 
trical connections and felt that my game was bagged. I 
had experimented very successfully with this very tor- 
pedo, and had operated it accurately at a range of two 
miles. Asa last precaution I leaned down and felt the 
tiring pin in the nose of the torpedo, and actually found 
that it was broken off. Seeing very little chance of success 
under these conditions, I rowed back again and arrived at 
Arica at daybreak. We were expecting the Blanco 
Encalada to open fire on usevery moment. Had she done 
so she could hardly have failed to kill us all, she being 
armed at that time, as I believe, with Gatlings. Asa 
matter of fact, we were not observed, and we might have 
attached our torpedo to the vessel and fired it electrically 
at ourleisure. The steam launch which took the blame for 
disabling the torpedo must have had a narrow escape. 
As it was I might have made some attempt to rectify 
matters had I only had more assistance in the boat, but 
my crew were an unruly gang, and I had to threaten them 
with a revolver more than once during the night, 
in order to secure anything like silence. The only other 
officer in the boat with me was young Prado, son of the 
president of that name, who although a very brave fellow, 
was quite inexperienced in such matters. He was after- 
wards captured and shot by the Chilians. 

The Huascar, although she still survives, once had a 
narrow escape. During the same warsome Lay torpedoes 
were placed on board her in charge of a friend of mine, 
who had assisted in their manufacture and trial. One of 
these being launched against an enemy’s vessel, suddenly 
developed to an alarming degree those boomerang ten- 
dencies which are more or less common to all movable 
torpedoes. It turned on the Huascar, and only missed 
her by a yard or two. In this case the failure was not 





due to any inherent defect in the torpedo itself so much 
as to a mistake on the part of one of the officers in making 
an electrical connection. Such mistakes and accidents 
are very liable to occur in handling anything so compli- 
cated as a torpedo, and this is one of their worst defects. 
Now, Sir, combining such incidents as these with the fact 
that five torpedoes were discharged against a securely fas- 
tened vessel before she was blown up, there would appear 
to be nothing in the case of the Blanco Encalado to in- 
crease our estimate of the value of torpedoes, unless we 
contemplate making war on countries who are content to 
man their ironclads with such very easy-going crews. 
Yours faithfully, 
Blackheath. SEXTUS. 





To THE EpITOR OF ENGINEERING. 

S1r,—I note in your article on ‘‘ The Whitehead Tor- 
pedo in Action,” in a recent issue, in giving particulars 
of the engines of the Almirante Lynch and Almirante 
Condell, you describe a small cylinder as fitted to the 
low-pressure valve spindle, ‘receiving st¢am by a small 
kicker valve and so relieving the valve gear that the 
eccentric sheaves have little else to do than determine 
the admission, cut-off, and exhaust.” b 

This kicker valve is in one of the sets of these engines, 
but in the others the arrangement has been much sim- 
plified, there being no valve at all, as the piston acts as 
its own valve, performing all the functions of admitting 
and cutting off the steam. 

This latter form of the assistant cylinder was de- 
scribed in my paper read before the Naval Architects, 
arch 20, 1891, and illustrated fully in your issue of 
April 10, 1891. Yours faithfully, 


Davin Joy. 
9, Victoria Chambers, Westminster. 





THEORY AND PRACTICE. 
To tHE Eprror or ENGINEERING. 

S1r,—I notice in a letter under this heading in your 
issue of last week a point brought up which I should 
very much like to see more fully pan In the letter 
referred to, signed ‘“‘A. Linton Logan,” the following 
advice is given: ‘‘Give a boy the best education you can 
up to the age of 16, then send him to some _ general 
works for four years, after which let him have two or 
three years in some technical school or college.” There 
seems to me to be some doubt as to whether the works or 
technical college should come first in the pr mme, and 
this is the point I should like to see elucidated, should 
any of your readers who have experience in these 
matters be disposed to give us the benefit of their 
opinions. 

Without expressing a decided opinion one way or the 
other myself, i have given the question some thought of 
late with, at present, the following conclusion, é.¢., it is 
better to send a boy to college from 16 to 18 or 19 first 
and then to works till he is 21 or 22, when he should 
begin to earn his living. 

e advantage of this seems to me that if he is appren- 
ticed to a good firm on leaving college he can form a con- 
nection which, if he is any good, should lead to his get- 
ting a start in practical life; but if he goes to the college 
after the works he breaks the connection, and unless his 
abilities are of a very marked character would probably 
find difficulty in renewing it afterwards. In any case at 
colleges which adopt the university terms and havea 
long vacation, if it can be arranged, it appears to me to 
be a good plan to spend the long vacation, and perhaps 
the summer term of each year, at works. With this addi- 
tional experience in practical life before his regular ap- 
prenticeship, the term of that apprenticeship can be 
reduced to say two years in the shops and one in the 
drawing office. On the other hand the technical educa- 
tion should be continued by private reading or evening 
classes after leaving college in whatever special directions 
the nature of the boy’s particular branch of engineering 
require. Few of us can afford to be anything but spe- 
cialists eventually. 

These remarks bear most weight with fathers who are 
not wealthy capitalists and to whom it is important that 
their sons should earn more or less of a living as soon 
after 21 as possible ; others of course can afford to look at 
the matter from a somewhat different point of view, and 
to them the breaking of the connection with the works 
would be of little moment. But even these, I fancy, would 
gain more from college work on leaving school, when 
their mathematics, &c., are still fresh, and the technical 
education would give their minds some basis to work 
upon in their subsequent and more special reading. If a 
boy goes to works without this technical impulse given 
to his mind his chance of spending his evenings after 
work in the shops in an improving manver is much 
reduced, as also is his utility in the drawing office and 
chance of further employment. : 

Hoping these remarks may lead to some expression of 
opinion from others more competent to ge 

I am, yours faithfully, 
Herbert A. GARRATT, 
Demonstrator of Engineering, University 
College, Bristol. 
$, Hughenden-road, Clifton, Bristol. 





ARKANSAS.—The completion of a great bridge across the 
Arkansas at Fort Smith has just been celebrated with 
great éclat. Thecompletion of this bridge on the Kansas 
and Arkansas Valley Railroad means the opening up of 
rich mineral lands abounding in iron, lead, zinc, anti- 
mony, manganese, coal, and coal oil. Timber forests, 
which have been out of reach for want of transportation 
facilities, will also be traversed, and will yield billions of 
feet of mercantile timber, 
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AN INTERNATIONAL ENGINEERING 
CONGRESS. 

In a recent issue (page 650 ante) we gave an 
account of the effort that is to be made at the 
World’s Columbian Exposition of 1893, to repre- 
sent the intellectual, scientific, and moral condi- 
tion of mankind, by a series of conferences extend- 
ing over a vast range of subjects. In such a 
gathering, engineering must take an important 
place, since to it is due all the leading features of 
the civilisation of the present day. If there were 
to be withdrawn from the Exhibition every object 
that depends for its creation on engineering 
science and practice, a building of very modest 
dimensions could contain the remainder. Indeed, 
if we take the phrase in its widest acceptation, the 
entire Exhibition would disappear, for the early 
type of man who fashioned a piece of flint 
to serve him as a tool or a weapon was an engineer, 
and as a consequence was in a position of advan- 
tage as regarded his fellow who contented himself 
with any unshaped stone he might pick up, In 
this sense every manufactured object is a piece of 
engineering, or the copy of such a piece. But 
without going so far as that—-confining ourselves to 
the nineteenth century—we may still say that the 
Exhibition was impossible apart from the labours 
of the engineer. In spite of its splendid position 
on the chain of lakes, Chicago could not possibly 
have been more than a country town had there been 
no railroad in existence. Of its inhabitants at 
least three-fourths owe their being to the steam- 
engine, for without that source of power the won- 
derful rate of increase of American population 
could never have been attained. The teeming 
land would certainly have provided food for 
all who chose to till the soil, but unless a 
man is willing to live the life of a Hindoo 
he needs a great deal beyond simple food. In 
a northern climate, exposed to a rigorous win- 
ter, shelter, fuel, and clothing are quite as im- 
portant as the means of sustenance, and the 
labour of a considerable portion of the population 
must be diverted from agricultural and pastoral 
pursuits to provide these. History and present 
experience tell us that under such conditions life 
is hard and the growth of population slow. It is 
only when machinery—the product of engineering 
science—has enabled one man to do the work of 
several, that rapid increase of population is pos- 
sible in cold countries. It is estimated that it took 


o7|a thousand years to double the population of 


Europe—from 600 to 1600 a.p.—and that it was 
not till science emancipated itself from the ban laid 
upon it by the Church that this slow progress was 
altered. In America, where the labour-saving 


0] machine is ubiquitous, the population has doubled 


in twenty-five years. 

Having regard to such considerations it is not 
surprising to find that the general committee re- 
presenting the engineering societies, who will take 
the leading — in organising the conferences, 
have passed the following resolution : ‘‘ That it is 
the sense of this committee that the importance of 
engineering entitles it to the place of an indepen- 
dent department in the world’s congresses to be 


5| held in 1893 under the auspices of the World’s 


Columbian Exposition.” In the early programme 
engineering had been included among the other 
sciences, but this was merely tentative. In open- 
ing the first meeting of the permanent committee 
of international engineering congress and engineer- 
ing head-quarters, the Hon. C. C. Bonney, Presi- 
dent of the World’s Congress Auxiliary, referred to 
this matter. He said, ‘‘So far as your department 





is concerned and the assignment of its place in the 
world’s congresses, I want to say that that question 
is left open, and any suggestions you see fit to make 
will be thankfully received. In a certain sense you 
belong to the exact sciences and would be classed 
in that department of science, but your work is so 
extremely practical and beneficial to mankind that 
I think .... if the matter was left to me I 
should assign you as leaders and masters of what we 
call applied sciences to a more practical depart- 
ment ; and it makes no practical difference what- 
ever whether you stand as a department by your- 
selves, or as a chapter of a department like that of 
science and philosophy .... Whatever sugges- 
tion you may make, whether to form a chapter of a 
department, or to have a separate department, will 
be received in the kindest spirit.” 

Apart from all questions of the importance of 
engineering, the dignity of the societies represented 
on the committee demands that a separate depart- 
ment should be created. These societies are : The 
American Society of Civil Engineers, the American 
Society of Mechanical Engineers, the American 
Institute of Mining Engineers, the American Insti- 
tute of Electrical Engineers, the Engineers’ Club of 
Philadelphia, the Canadian Society of Civil Engi- 
neers, the Boston Society of Civil Engineers, the 
Engineers’ Club of St. Louis, the Civil Engineers’ 
Club of Cleveland, the Engineers’ Club of Kansas 
City, the Montana Society of Civil Engineers, the 
Civil Engineers’ Society of St. Paul, the Minnea- 
polis Society of Civil Engineers, the Engineering 
Association of the South-West, the Engineers’ 
Society of Western Pennsylvania, and the Western 
Society of Engineers. Probably no other depart- 
ment of science will be able to produce such a 
powerful and widespread organisation, or one in 
which there will be so many men accustomed to 
explain in public the result of their researches. In 
mere numbers alone the engineers will dwarf the 
representation of every other science, while in 
many cases they will attract men who right- 
fully belong to other divisions. Whether their 
congresses will attain results commensurate with 
the occasion depends on the spirit which will 
actuate the members who attend. If they go 
to enjoy a holiday, or to gain a cheap noto- 
riety by giving popular lectures to audiences 
anxious to become acquainted with the external 
lineaments of the designers of famous works, the 
final results will be similar to those gained each year 
in Section G of the British Association. A few 
pleasant days will be spent, and then all will be 
forgotten, the world being neither richer nor poorer 
for the congress. Fortunately the presence of 
Mr. E. L. Corthell at the head of the organising 
committee is proof that the slipshod methods that 
prevail at the British Association will not find a 
place at Chicago. It depends entirely upon the 
preliminary arrangements whether the result of 
such a meeting will be valuable or not. The effect 
of good management is seen most strikingly in the 
case of our own Institution of Civil Engineers. By 
the exertions of the secretary, Mr. J. Forrest, the 
meetings of this body have become a pattern to be 
watched by all kindred societies. Whethera paper 
be of high merit or not, the discussion is almost 
always thorough and exhaustive. This end is 
attained by inviting every one who is known to be 
skilled in the subject under review to attend at 
the reading of the paper, and by furnishing such 
persons with an abstract of the information that is 
to be laid before the meeting. With the prospect 
of adequate and authoritative criticism it is worth 
while to spend very considerable pains in compil- 
ing a paper, while those who come to speak have 
the opportunity of arming themselves with facts 
and arguments in support of the views they desire 
to put forward. Discussions often run over several 
evenings, and when they close, the best opinions 
of the engineering world have been heard, and the 
printed Proceedings rendered worthy of being 
read in all the remote portions of the earth to 
which they penetrate. The secret of success lies 
in getting an audience worthy of the occasion, and 
in putting forward in advance a fairly comprehen- 
sive statement of the paper to be read. 

Doubtless engineers from all parts of the world 
will meet at Chicago. The time has gone past when 
even the most ill-instructed European mechanic 
could venture to sneer at American machinery. 
We have copied it too extensively for that to be 
possible now, even though in copying we have 
greatly modified it to suit our own requirements. 

t is probable that in the future the rise in the 
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value of labour and the decrease in working hours 
will render it still more necessary that we should 
adopt every labour-saving appliance that is pos- 
sible, and nowhere can such devices be better 
studied than across the Atlantic. To men in search 
of new ideas the Exhibition will be a strong compe- 
titor with the congress, unless special means are 
taken to enlist their interest in the latter, by ad- 
vising them beforehand of the various subjects with 
which it willdeal. If they are duly warned they will 
furnish themselves from notes and other records 
with matter germane to the occasion, and will thus 
have their sympathies excited. The Englishman 
will find it sufficiently difficult to hold his place 
with the eloquent and ready-tongued American, 
even if his material is well arranged, and if taken 
unawares will probably shrink from putting his 
speech-making powers in comparison. Impromptu 
speeches on scientific subjects are seldom of great 
and permanent value. 

The date of the congress of engineers is not yet 
fixed, but it will be announced in ample time for 
all who wish to contribute or to attend to make 
their arrangements. The congress will be divided 
into numerous chapters, each taking up some de- 
partment, and all meeting together from time to 
time, just as the various sections of the British Asso- 
ciation join to listen to the presidential address at 
the commenceinent, and to vote thanks to the 
various ofticials at the close of the meeting. There 
is also a proposal, not yet elaborated, that arrange- 
ment shall be made by which reserved seats can be 
secured in advance, so that after travelling 5000 
miles to join ina certain discussion a man may not 
find himself crowded out. 








THE SOCIETY OF ARTS, 

Many of our scientific societies close their annual 
sessions in May, but a few continue them into 
June. Among the latter is the Society of Arts, 
which will hold its conversazione next Wednesday, 
at South Kensington Museum, and thus mark the 
conclusion of a very successful year. The most 
striking feature of the Society of Arts is that it is 
in reality several institutions gathered under one 
roof in one name, each having its own set of atten- 
dants and appealing to its own section of the 
public. The best known department is that of the 
ordinary meetings which take place on Wednesday 
evenings, and include subjects of the most diverse 
and widely separated character. There is scarcely 
anything, outside of religion and politics, that has 
not been dealt with at some time on these occa- 
sions. Even within the limits of last session we 
find papers so far apart as ‘‘ Physical Tests in Com- 
petitive Examinations,” ‘‘ The Present Condition of 
the Electric Lighting of London,” ‘‘ Fast and 
Fugitive Dyes,” ‘‘ Illustrated Journalism,” and 
‘* Bimetallism.” Every intelligent man will find 
something to interest him in these meetings once 
or oftener in the session, while there are few, we 
imagine, sufliciently broad-minded as to be able to 
enjoy them all. All classes of the general public 
are catered for in turn. 

Possibly the Indian Section is the one that 
excites the greatest enthusiasm among the set to 
which it appeals. The retired members of the 
various departments of the Indian service form a 
clique, almost a family, bound together by long 
associations and common recollections. They are 
aleisured class, and naturally take a great interest 
in the vast empire in which the better part of their 
lives has been passed. Of course they cannot sup- 
port a weekly meeting, but some six interesting 
papers have been read since January, commencing 
with one on the ‘‘ Hall Marking of Silver,” and 
followed by others on ‘‘ Siam,” ‘‘ Village Com- 
munities,” ‘‘The Perian Valley Irrigation,” ‘‘Tussar 
Silk,” and ‘‘ Indian History.” Many distinguished 
names are to be found among the speakers. The 
Foreign and Colonial Section held four meetings, 
and discussed matters connected with Africa, Tas- 
mania, China, and Armenia. Two other meetings 
had to be abandoned from accidental circumstances. 

Much of the useful work of the Society in the 
= has been done in the Applied Art Section; 
ortunately its success has led to many imitators, 
and the stigma that once rested on this nation of 
being dependent on foreigners or all kinds of 
artistic decoration has long since been removed. 
Now there is not a moderate-sized town in which 
instruction in decorative art cannot be obtained at 
a very cheap rate, and manufacturers can find 
plenty of men having a very fair degree of skill. 





There still remains a great deal to be done in rais- 
ing the national taste, so that the best articles may 
be sure of finding a market, but still immense 
progress has been made. The subjects dealt with 
before the Society last session were ‘‘ Lithography,” 
‘* Sgraffito,” ‘* Enamels,” ‘‘ Cloisonné,” ‘‘ Decora- 
tive Plaster,” and ‘‘ Glass Painting.” It is a 
veculiar feature of papers read on such subjects 
elie the Society, that they are always prepared by 
men who have the widest possible acquaintance with 
the subject on which they treat. They are not the 
work of mere compilers or copyists. An invitation 
from the Society is sufficient honour to induce a 
man to make public information that has cost him 
much time and thought, and with which under other 
circumstances he would not willingly part. 

The Cantor Lectures, of which five courses have 
been given during the past session, have all been 
interesting. From the point of view of our 
readers Mr. G. Kapp’s course on ‘“ Electrical 
Transmission of Power,” and that of Professor 
Vivian Lewes on ‘‘ Gaseous Illuminants,” were of 
the chief value, as they dealt with the most recent 
developments of two most important subjects. Mr. 
Hipkins lectured on ‘‘ Musical Instruments,” and 
showed how much more favourably we are situated 
than our great grandparents, by performances on 
the harpsichord, the spinet, and various ancient 
stringed instruments. ‘‘ Photographic Chemistry ” 
was treated of by Professor Mendola, and the ‘‘ De- 
corative Treatment of Natural Foliage,” by Mr. Hugh 
Stannus. Four popular lectures on the ‘‘ Science 
of Colour” were given by Captain Abney, and in 
these there was described the apparatus recently 
described by us (see page 651 ante), by which any 
conceivable tint can be matched by a mixture of a 
spectrum colour, and an amount of white light 
which can be accurately registered. The Council 
have appointed a committee to consider the practica- 
bility of formulating a standard of colour for in- 
dustrial purposes, and it is believed that Captain 
Abney’s researches will render this possible. 

The Society is the trustee of several bequests 
which are to be expended in the purchases of 
medals and in money prizes in recognition of 
various meritorious works. From these sourcesthere 
are from time to timeavailable two Mulready prizes of 
201. each for drawings from the nude ; a Stock prize 
of 201. for a design in architectural decoration ; 
six copies of Owen Jones’s ‘‘ Principles of Design 
for Designs of Household Furniture ;” two Ben- 
jamin Shaw prizes of 201. each for discoveries tend- 
ing to reduce bodily risks in industrial occupations 
not hitherto provided with such means; one 
Fothergill prize of 201. for an invention having for 
its object the prevention or extinction of fires in 
theatres ; twelve bronze medals for drawings from 
middle grade schools. The proceeds of the legacy 
of Mr. Thomas Howard are next to be applied in 
defraying the expenses of a series of lectures by 
Professor Unwin on ‘‘The Generation of Power at 
Central Stations and its Distribution therefrom.” 
The lectures will afterwards be published in book 
form. Medals are also given to the most successful 
students in the Society’s examinations, which in- 
clude a large number of subjects. 

The record of the year’s work is one that the 
Council and their secretary, Sir Henry Wood, may 
inspect with satisfaction. The reputation of the 
Society has been fully sustained, and it has demon- 
strated its continued virility by embracing any 
opportunities of extended action which have pre- 
sented themselves. Although it is no longer young, 
it does not show signs of age, and while the present 
counsels prevail, it is not likely to do so. Without 
a single competitor it does its work as zealously 
as if surrounded with rival societies having the 
same objects, and each year the sphere of its activity 
and influence extends, 





THE IRONFOUNDER®S’ SOCIETY. 

THE eighty-first annual report of the Friendly 
Society of Ironfounders constitutes a worthy record 
of one of the oldest trade unions of the country, 
having a continuous record or history. When it 
was first instituted such an association was liable to 
prosecution as an illegal combination, and the late 
secretary could remember the time when the books 
and records of the Bolton Lodge were hidden on 
the Town Moor to avoid possibility of seizure. 
This Society was one of the first to combine friendly 
society objects, or provident benefits, with trade 
union purposes, its very name, the Friendly Society 
of Ironfounders, showing that it had utilised the 





provisions of the Acts for the encouragement of 
friendly societies. 

The report for the year 1890 congratulates the 
members upon the fact that it is numerically 
stronger than it ever was before, though its actual 
financial strength, calculated on the basis of its 
balance in hand, is not equal to what it was in the 
five years of industrial prosperity, 1873 to 1877 
inclusive. During the intervening years the ex- 
penditure was so enormously heavy that in 1879 
the balance fell to under 2000/., or about 3s. 1jd. 
per member, and again in 1886 to under 60001., or 
about 10s. per member. At the close of last year 
the balance had reached 47,854/. 10s. 4d., or 
3l. 4s. 7d. per member. The large expenditure of 
this Society is not due to strikes or labour disputes, 
few societies having been so free from them. The 
expenditure is almost wholly due to its provident 
benefits, such as out-of-work allowance, sick benefit, 
superannuation allowance, funeral benefit, accident 
benefit, and similar expenditure. But those pro- 
visions enable the Society to keep up the average 
wages of the members, and to keep pace with the 
other branches of the engineering trades in reduc- 
ing the hours of labour, so that in the matter of 
trade privileges few skilled workmen enjoy better 
conditions of labour than the ironfounders, as the 
wages and time table in the report amply proves. 

Numerical Strength.--At the close of 1890 the 
Society consisted of 116 branches in England, Ire- 
land, and Wales, Scotland having its own union of 
ironmoulders. The total number of members at 
the close of the year was 14,822, being the largest 
number ever attained. In the course of last year 
the membership increased by 1016, after allowing 
for deaths and members going out of limits, that is, 
ceasing for the time being to keep within benefit. 
Many of those, however, subsequently pay up their 
contributions, and return to the fold. That this is 
the case is proven by the solid phalanx which the 
Society maintains, in spite of all obstacles, depres- 
sion in trade, and changes in industry. 

Net Income.—The total net income for the year 
1890 was over 44,894]. The average contributions, 
including levies, fines, payment for reports, &c., 
was ls. 2}d. per week, or 3l. 1s. 11}d. per year. 
This amount shows that the men are prepared 
to make present sacrifices for future benefits. It 
is a mode of self-help by associative effort, a mode 
of self-help which finds no parallel in any other 
form of association of which this or any other 
country can boast, because it combines provision 
for healthy men out of work, as well as for those 
disabled by sickness, accident, or old age. 

Total KEaxpenditure.—The total expenditure in 
1890 was 30,928/., or under 10d. per week per 
member, being equal to nearly 2/. 1s. 9d. per 
member per year. Only once during the previous 
six years was the expenditure less than last year, 
which happened in the year 1889, when it was less 
by 49221. 14s. In 1879 the total expenditure 
reached over 80,0891., and in three other years con- 
siderably over 52,000I. a year. 

The most interesting feature in connection with 
the income and expenditure is the mode in which 
such large sums are expended, the objects for 
which expended, and the results socially and econo- 
mically. If those vast sums were wasted in end- 
less disputes, or were extravagantly spent in 
salaries, parades, gala days, and outings, then it is 
more than probable that the harm done would sur- 
pass the good effected. That this is not the case 
will be seen by the amounts paid in benefits under 
their several heads, as follows : 

Out - of -Work - Allowance. —The total paid to 
members out of work in 1890 was 82061. 6s. 6d., 
in the year previous the total was 53111. 10s. 2d. 
Taking the last fifteen years the average yearly 
amounts were as follow: During the five years 
1876-80, 32,654/.; in the five years 1881-85, 
17,2111. ; and during the last five years, 16,1611. 
The aggregate thus expended in the whole of the 
fifteen years reached the stupendous total of 
330,129]. 1s. 6d. Those figures show that a very 
large proportion of the members were supported 
during the long depression in trade, the economical 
effect of which was that the intense competition 
which is superinduced by hunger was averted, with 
the result that wages were kept up to something 
like their normal level during the whole period. 

Sick Benefit.—The total paid as sick benefit in 
1890 was 79121. 12s. 4d. The yearly amounts 
under this head do not vary so much as those paid 
to out-of-work members, the number on the sick 
list being more constant in proportion to the total 
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membership of the Society. During the five years 
1876-80, the total yearly amount reached 63801. ; 
in the next five years, 6412/. ; and in the last five 
years, 66891. The proportion relative to the total 
number on the Society’s books is therefore about 
the same. The total amount disbursed under this 
one head in fifteen years was 107,4061. 

Superannuation Allowance.—The total paid to 
superannuated members in 1890 was 79601. 11s. 4d. 
Naturally this has been a growing expenditure, 
but in the last five years the increase has been 
but trifling in amount. Probably many members 
have preferred to remain at work at full wages 
rather than go on superannuation allowance. The 
yearly averages during the last fifteen years were, 
in 1876-80, 3657/.; in 1881-85, 5284/.; and in 
1886-90, 7762/. The total paid as superannuation 
allowance in the fifteen years was 83,506I. 

Accident Benefit.—The total paid as accident 
benefit in 1890 was 1911. 9s. ld. The amounts 
have decreased since the passing of the Employers’ 
Liability Act, showing that fewer accidents have; 
occurred. During the five years, 1876-80, the 
yearly average was 1298/. ; in the next five years, 
7301. ; and in the last five years, 402). The total 
so paid in the fifteen years was 12,145). This 
shows that greater care is exercised than was 
exercised when employers were relieved from all 
pecuniary liability in cases of accident, for fewer 
have taken place. 

Funeral Benefit.—The total paid under this head 
in 1890 was 2712]. 10s. Here again the figures in 
proportion to members are pretty constant, though 
years of depression tell their own tale. During 
the five years 1876-80 the yearly average so paid 
was 19101. ; in the next five years 2024/., and in 
the last five years 22761. The total so paid in the 
fifteen years was 31,0521. 

Benevolent Grants.—The total amount granted 
last year was 3341. 10s. This was higher than the 
average. The amount so granted yearly on the 
average in 1876-80 was 133/. ; in 1881-85, 791. ; and 
in the last five years, 941. The total granted in 
the fifteen years was 14331. Last year grants were 
made of 811. 10s. to other societies. 

Strike Pay.—The total expended in strikes last 
year was 901. 12s. 4d. This sum was much below 
the average. The yearly average so spent in the 
five years 1876-80 was 1465/.; in the next five 
years, 3531. ; and in the last five years, 1961. The 
total so expended in the fifteen years was 10,068/. 
A comparison of the totals spent in strikes as 
above, with the aggregate amounts disbursed in 
friendly benefits, shows that whereas strikes cost a 
total of 10,068/., the total given in provident 
benefits amounted to 565,6711. in fifteen years. 

Aggregate Payments for all Purposes.—The ag- 
gregate amount expended for all purposes during 
the period over which the tables extend, that is 
from 1831, have been as follows : 














Average per 
| Member 
Kind of Benefit. | Total Amounte.| ——_ 
| Per Year. wok 
| & « @) £6464 2 & 
Out-of-work allowance 717,767 0 6|111 23] O 7} 
Sick benefit .. or ++) 216,548 211/0 810} 0 2 
Superannuation allowance ..| 119,228 5 2/0 5 1 0u 
Funeral benefit r: --| 6425318 41/0 2 9% 0 Of 
Accident ,, ee al 33,021 13 8|0 1 63) 0 0 
Emigration grants .. ool 4,712 3 1/0 0 9 0 0 
Benevolent _,, ° 3,974 48/0 0 3 0 Of 
Total for provident benefits| 1,159,505 8 4/210 6}! 1 O§ 
m strikes, or dispute 

Pay >. 5.” cc ssf) 80287 101080 fF 4h) 0 Of 
Total for working expenses..| 147,107 10 11410 6 6 0 1h 
Grand ‘otal in 60 years J 1,336,840 10 2 | 218 4%} 1 2 








Cash Balance.—The cash balance at the end of 
the year was 47,8541. 10s. 4d. Thus the total in- 
come of the Society during the sixty years has 
amounted to 1,384,695]. 0s. 7d.; the expendi- 
ture to 1,336,840). 10s. 4d.; balance as above 
47,8541. 10s. 4d. The average weekly payments 
of members have been 1s. 2d. per week, or 
31. 03. 2}d. per year ; the expenditure 1s, 14d. per 
week, or 2/. 18s. O}d. per year; the average cash 
balance being 3/. 4s. 7d. per member, or more than 
one entire year’s income. However estimated, 
these figures must be pronounced satisfactory, and 
the union as a whole must be regarded as a financial 
success, 


The lists of disputes show that small strikes took 





‘place in seventeen towns; but only 46 members 


received strike pay ; in addition to which 35 wives 
and 87 children participated in the allowance. 
The total time lost by those strikes was 137 weeks 
and 2 days; of this period one strike lasted 41 
weeks. ‘he result of these trifling disputes was 
that 3982 members gained an advance of 2s. per 
week ; 675 of 1s. 6d. per week ; and 748 of 1s. per 
week ; so that the advantage was on the side of 
the workmen. Taking the entire Society, the 
average wages in 1890 was 11. 15s. 6d. per member. 
as against 1l. 14s. 5d. in 1889; showing a gain all 
round of 1s. ld. per week per member on the 
average. 

The death-roll shows that 218 members, and 137 
members’ wives, died during the year ; the average 
age at death was, of the men, 52 years, 4 months; 
of the women, 51 years,5 months. This high ave- 
rage could only have resulted from better condi- 
tions of life and labour, as it shows an average 
duration of life far in excess of the same class of 
men and women only a few years ago. But the 
average age of death of superannuated members 
shows a still greater gain in this respect, for 
the average age at death of those members 
was 69 years and nearly 5 months, an average 
that will bear comparison with any trade in the 
country. The chief causes of death were lung dis- 
eases, to which ironfounders are peculiarly liable, 
and heart disease, probably due to the above 
in many cases. Brain diseases also stand rather 
high. But natural decay from old age was lower 
in the list, only 15 of the men, and 17 of the 
women, dying from this cause. 

An admirable wages table is given with the re- 
port, from which it appears that the approximate 
weekly wages, when in work, from 1831 to 1835, 
was ll. 5s. 6d. per week of 63 hours, while the net 
earnings are put down at ll. 3s. 4d., after deduct- 
ing loss of time from all causes. In 1890 the 
weekly wages averaged ll. 15s. 6d. for 53 or 54 
hours, the net earnings being 1/. 11s. 4d. per week. 
Thus the men have gained in time nearly ten 
hours per week, and in wages 10s. per week ; 
the net gain in wages, deducting loss of time, is put 
at 8s. per man per week, average the whole of the 
members. This shows a record of steady progress 
and improvement. If it has been slow it has been 
continuous, there being no backward step during 
the whole period except some reductions in wages 
during the depression in trade, which, however, 
have been more than recovered. 

With all this work the union has given in grants 
to other trades the sum of 37211. 4s. 8d., of which 
nearly 600/. has been given to agricultural labourers, 
nearly 500/. to seamen, over 300l. to building 
operatives, and over 100/. to the cotton operatives. 
Scarcely a trade has appealed to the Society in 
vain when engaged in a labour struggle. But no 
instance is recorded of this Society having had 
assistance from other trades, thus again showing 
that it is self-supporting, in so far as its own trade 
is concerned, and a source of mutual help to other 
trades when in difficulties. Altogether the report 
is one of interest from every point of view, not 
only to the members of the trade directly con- 
cerned, but to the sociologist as furnishing ample 
evidence of what can be done by union, by fore- 
thought and prudence, in the way of ameliorating 
the lot of the workers of this country, when those 
who are affected band themselves together to 
render each other mutual help in case of need. 

The Society is now engaged in organising the 
apprentices to the trade, so that they may grow 
up in union, and efforts will be made to insure 
that the youths shall meet apart from public 
houses, so that they may not be contaminated by 
the drinking customs which have been a bane to 
trade unions, which for various reasons have had 
to resort to public houses for shelter. 





THE RUPTURE OF STEEL 
BY LONGITUDINAL STRESS. 

Ir one takes a short bar of cast iron or a cubical 
block of concrete and expose it to a compressive 
stress in a testing machine, one knows that the bar 
or block will fail by shearing. In the first case the 
bar usually shears along a plane making an angle 
of 45 deg. with the horizon, but in the case of the 
concrete the block span separates into six pyramids 
having their apices at the centre of the block and 
separated by planes of shearing. When we come 
to tensile test, however, the method in which the 
specimen fails is not so evident, but a number of 
experiments made some time ago, and described by 





Professor C. A. Carus-Wilson, of the McGill Uni- 
versity, Montreal, in a communication to the Royal 
Society, go to showthat in this case too the specimens 
fail by shearing. A number of specimens cut from 
the same bar of a mild homogeneous steel were pre- 
pared. Of these one-third were prepared in the 
ordinary way, being turned down parallel between 
their shoulders and tested. The contraction of 
area at fracture was ascertained and the breaking 
stress referred to the contracted area calculated. 
Of the remaining specimens one-half had a 
sharp VY groove cut in them, the area of 
the specimen through the bottom of the groove 
being made equal to the contracted area of 
the plain specimens, whilst in the remainder a 
groove was also cut, but in this case the corner was 
rounded so that the groove was U-shaped. Now 
it is known that in a perfectly elastic material, the 
stress becomes infinite at a re-entrant angle, and 
hence if steel were a perfectly elastic material, 
the specimens with the Y groove would have 
been unable to support their own weight. Fortu- 
nately for engineers steel is not a perfectly elastic 
material, but if strained beyondacertain point under- 
goes a plastic yielding, by which the stress, at the 
bottom of a sharp angle, is relieved. In spite of this, 
however, the stress is not uniformly distributed 
over the section of the bar through the groove, and 
hence on testing it was to be expected that the 
V-grooved bars would fail with a less stress than 
the plain ones, which proved to be the case. 
Coming, however, to the case of the U-grooved 
specimens, a different result was obtained. Here 
again the stress cannot be uniformly distributed 
over the section through the groove, but neverthe- 
less on testing these specimens they were found to 
carry a stress about 16 per cent. greater than the 
plain bars. This increase could not have been due 
to the suppression of contraction, because in de- 
ducing it the actual fractured area of the bar was 
taken and not the original area. Ifa bar fails by 
its longitudinal fibres tearing in two, normally, 
this increase is inexplicable ; but if a bar subject 
to longitudinal stress really fails by shearing, it can 
be accounted for. 

If we take a bar of mild steel and test it, it fre- 
quently fails with a cup-shaped fracture asat a b c, 
Fig. 1, which approximates to the cone of shearing 
adc. In these cases it would certainly appear 
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that the bar fails by the two surfaces of metal on 
each side of the cone of shearing sliding over each 
other. Now this motion takes place at an angle 
with the direction of the pull on the bar, and 
hence to get a motion at an angle to this, as re- 
quired for the surfaces to slide over each other, a 
second displacement at right angles to the pull is 
required. This is supplied by the contraction of 
the bar, the metal moving in towards the axis of 
the bar as the drawing out goes on. Hence if bars 
of mild steel in tension fail by shearing we have a 
reason for the contraction of the bar near the 
place of fracture which is known to take place. 
If we take now the grooved bar we again have a 
cone of shearing as at a fq. But the increase in 
size of the specimen above the groove prevents the 
contraction of the metal, which is necessary for 
shear to take place along the cone. Hence the 
specimen cannot fail by shearing along e f g, and 
will, therefore, require a greater stress to break it 
than the plain bar. It is found to break straight 
off along the section at the bottom of the groove, 
and the fracture is of an entirely different character 
from that of a straight bar, being crystalline and 
not fibrous. In this case it appears probable that 
fracture still takes place by shearing, but the indi- 
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vidual crystals shear in place of the specimen as a 
whole. 

Having got thus far Professor Carus-Wilson pro- 
ceeded to try if there were any apparent connec- 
tion between the tensile breaking stress of a speci- 
men and the breaking stress of similar material 
when tested in direct shear. A number of speci- 
mens were cut from the same bar. Half of them 
were tested in direct tension, and the maximum 
shearing stress on these bars at rupture calculated 
from the tensile stress. The remainder of the 
specimens were tested in double shear, care being 
taken to eliminate bending, and the results com- 
pared with those obtained for the maximum shear 
in the tensile tests. The two results agree remark- 
ably closely, the average difference between the 
two being not more than 3 per cent., and the 
opinion that steel always fails by shearing, no 
matter whether subject to tensile or compressive 
strain, is strongly confirmed. All the experiments 
referred to above were made on mild steel. 

In the case of hard steel the results are somewhat 
different, because it is then very difficult to get the 
stress uniform over the whole section of a bar. 
With mild steel if any small want of uniformity 
exists, the overstrained portion takes a slight 
plastic yielding and relieves itself of the undue 
stress, which is then spread over the rest of the 
section. In the case of hard steel this does not 
occur, and the bar appears to fail more or less in 
detail. The fracture then runs straight across the 
bar, which probably gives way by the shearing of 
the individual crystals. With mild steel and plain 
flat or cylindrical specimens the fracture always 
makes an angle with the line of pull. 








ALTERNATING CURRENT 
PHENOMENA. 

ALTERNATING currents are the El Dorado of the 
electrician. It is with them that he is able to pro- 
duce his most startling results, and to discover new 
phenomena that at first sight appear little short of 
miraculous. The most successful experimenters in 
this branch have been M. Hertz, on the Continent ; 
Professor Oliver Lodge, in England; and Professor 
Thomson, in America. The latter created an im- 
mense sensation at the Paris Exhibition by his won- 
derful experiments in repulsion, which have since 
been repeated in this country by Dr. Fleming. 
More recently M. Nikola Tesla has taken up the 
subject, and in the Electrical World (New York) of 
February 21, he gave an account of what he 
had done, with some exposition of his views 
of the theories involved. This led to an 
animated correspondence between himself and 
Professor Elihu Thomson, with no very de- 
cided results. Since then M. Tesla has shown 
his experiments in public, at a meeting of the 
American Institute of Electrical Engineers, held 
in Professor Dwight’s room, Columbia College. 
There was employed an alternate current machine 
of 400 poles, which, when run at full speed, gave 
20,000 alternations per second. This machine was 
driven by an electric motor, the speed of which 
could be adjusted from the platform by a switch. 

M. Tesla commenced his lecture by the question, 
‘* What is electricity?” and in answer stated that 
this much could be assumed—that electric phe- 
nomena are ether phenomena ; that the pheno- 
mena of static electricity are the phenomena of 
ether under strain, and that those of dynamic 
electricity and electro-magnetism are the pheno- 
mena of ether in motion. Naturally he turned to 
the question that is occupying the attention of all 
scientific electricians, the direct production of light 
by the effect of electro-magnetic waves in the ether. 
In regard to this he differs from Hertz and Lodge, 
asserting that the electro-magnetic waves are un- 
available for the production of luminous effects for 
the reason that long before the necessary frequency 
was reached the conductor would become opaque 
to the passage of the rays. It is to the electro- 
static waves, or thrusts, that M. Tesla looks for 
the solution of the problem, for these, no matter 
what their frequency, can excite luminous radiation. 
The conditions of success require the use of an open 
circuit generator of high potential and of high fre- 
quency to enhance the electrostatic effects, and it 
was for the purpose of securing these that he con- 
structed the machine used in his researches. 

Tha current from the generator was sent through 
the primary of an induction coil, and was speeded 
10,000 to 11,000 alternations per second. The 
coil emitted a clear note which rose as the number 





of alternations was increased. As the discharges 
took place between the terminals of the coil, an 
exhausted Geissler tube held in proximity to the 
discharge did not light, but on blowing out the arc 
the tube lighted up, which was due to the rise 
of potential caused by the rupture of the arc. 
This effect M. Tesla considered purely electrostatic. 
He then went on to show the changes produced in 
the discharge, by altering the capacity of the body 
from which it emanated. He wrapped an insulated 
wire a foot long around one terminal of the induc- 
tion coil and touched the other terminal by a brass 
sphere held in the hand. Streams of light 
emanated from all sides of the wire until the sphere 
was removed, when they immediately ceased. As 
the length of the wire was gradually reduced by 
cutting off successive pieces, the stream discharges 
became more marked and brilliant. The substitu- 
tion of a small platinum wire still further increased 
the effect. When small spheres, 4 in. in diameter, 
were attached to each terminal, the spark passed 
first across the shortest distance, and then gradually 
ascended to the highest point, when it went out and 
recommenced below. This was due to the heating 
of the air between the spheres. 

The next experiments were designed to show 
static effects in a non-striking vacuum. A tube of 
this kind, when connected to the machine, glowed 
brightly and the terminals became incandescent. 
M. Tesla then remarked that if, instead of using a 
filament in a lamp—which necessarily limits us in 
the degree of incandescence which we can practi- 
cally employ—we could employ solid blocks of 
carbon, much higher efficiency could be obtained. 
Based upon this reasoning, he has constructed a 
lamp which he showed, containing two blocks of 
carbon in non-striking vacuum. By connecting 
these two carbons to the two terminals of the coil 
or one to one terminal and the other to a body of 
some size, the blocks can be raised to high incan- 
descence. 

M. Tesla also showed a lamp with but a single 
rod filament in a non-striking vacuum with no out- 
ward connection. The energy is entirely trans- 
ferred by condenser action through the medium of 
condenser coatings in the base of the lamp. He 
also pointed out how the brilliancy of the lamp 
could be varied by simply altering the relative posi- 
tions of the contonast coatings. This M. Tesla 
followed by demonstration of the phenomena with 
an unexhausted globe, and a single filament mounted 
therein. The filament, when connected to one ter- 
minal of the coil, heats up to bright incandescence 
and spins around in the globe. 

In further demonstration of his theory that 
the electrostatic effects that are active, M. Tesla 
hung two large sheets of zinc to the terminals of the 
machine at a distance of 15 ft. apart. A Geissler 
tube placed between the sheets glowed brilliantly, 
and could be moved about freely. Finally, M. 
Tesla explained a system of conversion from high 
tension to low, with the enormous frequencies of 
the condenser discharge. This consists in con- 
tinuously charging and disruptively discharging a 
condenser into the working circuit, the charging of 
the condenser being effected by a coil operated 
either by alternating or direct currents. He 
stated that by this means any desired frequency 
could be obtained from any lower frequency. 

The experiments, a part only of which we have 
noticed, occupied a long time, and were watched 
with the keenest attention. Whatever we may 
think of M. Tesla’s theories, the very greatest 
interest attaches to all researches of this kind, as 
they a to point in the direction of obtaining 
artificial light with less expenditure of energy than 
at present. The miserably low efficiency of all 
kinds of lighting apparatus at present in use, in- 
cluding electric lamps, is no credit to science, and 
every avenue that promises better results is being 
eagerly explored. Of course the end is not in 
view at present, and all that can be done is to 
grope in various directions in the hope that some 
clue may be found that will lead to success. If an 
electric lamp could be produced having an efliciency 
of 50 per cent., or more, artificial light would be- 
come absurdly cheap. 





THE WEATHER OF MAY, 1891. 
AFTER an unprecedentedly severe and prolonged 
winter, the spring has been quite as abnormally 
cold. Even May has proved no exception, for the 
weather has been extremely variable, unsettled, 
and stormy. Sharp frosts have occurred on some 





nights in nearly all parts of the British Islands, and 
on many days the highest temperatures have fallen 
short of those commonly experienced in midwinter. 
‘*In London,” says the Shipping Gazette of the 
20th, ‘‘the temperature on the 16th did not rise 
above 47 deg., an occurrence which has only pre- 
viously — twice in the last forty years 
during the latter half of May, and on the 18th the 
thermometer throughout the day did not exceed 
42 deg., which is probably without precedent in 
May, and certainly has not happened at any period 
of the month since the year 1850.” The mean pres- 
sure and temperature of the atmosphere at extreme 
positions to which the Isle of Man is central were 
as follows : 
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Central 18 48 








The distribution of rainfall in frequency and quan- 
tity may be inferred from the following results : 
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Places. Rainy Days. 





in. in. 
Sumburgh .. oe 2.20 above 0.48 
Scilly .. ee ns 2.40 Po 67 
Valentia oo ee 3.96 sy «6 
Yarmouth .. me 2.70 » 0.84 





The daily general directions of the winds over 
these islands give a weak resultant from N.W. by 
N., with and without their estimated force, and the 
mean distribution of atmospherical pressure indi- 
cates a languid aérial current from N.W., whereas 
the normal resultant is from W.S.W. The predo- 
minant winds were not of normal duration, a good 
deal of northerly and easterly breezes prevailing. 
Atmospherical pressure was below the normal, 
rainfall above the normal, and temperature below 
the normal ; the air of England was specially cold. 
The various average results are, however, in con- 
cordance with their mutual régime at this time of 
the year. The greatest barometrical pressure, 30.3, 
occurred on the 13th ; the least, 29.1 in., on the 
1st. The highest temperature, 82 deg., was reported 
at Llandovery on the 12th ; the lowest, 23 deg., at 
Durham on the 18th. The 11th to 14th was a fine 
warm period, the temperature rising above 80 deg. 
generally over the eastern and southern counties of 
England, and during this time brilliant sunshine was 
experienced. At Greenwich the mean temperature 
of the 13th was 13 deg. above the adopted normal, 
but that of the 16th was 13 deg. below ; the 17th, 
12 deg. below ; and the 18th, 15 deg. below, the 
maximum on that day being only 43 deg. The 
estimated mean temperature at 8 a.m. for the 
United Kingdom was 46 deg. on the 2nd, attained 
55 deg. on the 12th, fell to 40 deg. on the 17th, 
thence slowly rose to 49 deg. on the 24th, and did 
not exceed this till the 30th, when it was 51 deg. 
Thunderstorms occurred on the Ist in east England 
and in east Ireland ; on the 13th over Donegal, 
with violent wind and hail ; on the 15th over Eng- 
land ; on the 17th in east England ; on the 22nd in 
Devon ; on the 24th in south-east England. Aurora 
was seen in north Scotland on the 14th. Snow fell 
in north-west Scotland on the 15th ; in central Eng- 
land on the 16th ; in many parts of Great Britain, 
even a little as far south as London, on the 17th, 
when fully an inch fell at Kidderminster. On the 
morning of the 18th there were 8 in. of snow on the 
ground at Norwich, and the Rev. J. Barwell 
reported that ‘‘trees and shrubs were terribly 
broken down by the enormous weight of snow 
which fell on them and was retained by their 
leaves. I think such a fall of snow at this time of 
the year is unprecedented ; it would be a heavy 
one in the depth of winter.” Indeed, the 15th to 
19th was a period of boisterous, squally, stormy 
weather over all parts of the kingdom, with heavy 
showers of rain, hail, and snow. In the metro- 
polis some hailstones were the size of cherry-stones, 
and even as large as marbles. The Whitsuntide 
holidays and travelling traffic were spoiled by 
heavy downpours, tempestuous winds, and winter 
temperature. On the 27th the Derby was run in 
a storm of rain and hail. A cyclonic wind system 
appeared with its core off the Land’s End on the 
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24th, 8 a.M., which during the ensuing week 
travelled about in a most erratic and extra- 
ordinary manner. Its centre reached London by 
6 p.m. ; was on the North Sea in latitude 54 deg. N., 
longitude 6 deg. E. on the 25th 8 a.m.; it then 
commenced to retrograde ; on the 26th 8 a.m., it 
was in latitude 54 deg. N. longitude 3 deg. E.; on 
the 27th 8 a.m. it had arrived near Carlisle ; on 
the 28th 8 a.m. it wasin the middle of Ireland, and 
by the next morning had progressed north-west- 
ward over the Atlantic. That the path of this 
storm should be in every conceivable direction is 
sufficient to puzzle the most studious among the 
weatherwise, so it has been asserted. According 
to the Shipping Gazette of the 30th, the disturbance 
which has traversed such an erratic course for a 
whole week, would naturally have been expected 
to continue its path to north-westward after cross- 
ing England ; and ‘‘from a meteorological point 
of view, it is difficult to see why it did not 
do so. It is these and similar complications 
which add so materially to the difficulty of the 
weather forecaster and upset all his calculations, 
while even after the occurrence he is scarcely able 
to see why such an unusual course should have been 
followed.” The writer puts the case gingerly, by 
the cautious phrases ‘‘it is difficult to see,” 
“scarcely able to see.” He nevertheless implies 
that the forecasters want enlightenment, which in 
the usual way they would accept gratuitously, 
without thanks; official censure even has been 
heard of for such work estimated merely as supe- 
rerogatory. The weather changes have lately been 
of an exceptional character. During the winter 
the anticyclonic type of weather was most per- 
sistent, and during the past month the cyclonic 
type has prevailed with aqueous discharge and 
consequent low temperature. A few bright and 
warm days, some frosty nights, cold north-east 
winds, cold north-west winds, thunderstorms, hail, 
squalls, snowfalls, even fogs, have given severe 
variety to the ‘‘merrie month” of May. The hail 
came in the nick of time to strike off the blossom 
from fruit-trees. The lateness of the season has 
made all crops backward. The death-rate in Lon- 
don has been rising, and attained 26 per 1000 per 
annum in the week ending the 16th, due to exces- 
sive mortality from diseases of the respiratory 
organs and from epidemic influenza. 

Reckoning by the weather notations, fine days 
ranged between 7 in the south and east and 3 in 
the central district ; overcast days between 10 in 
the central and 16 in the west district, indicating 
most sunshine in south-west England. During 
the four weeks ending the 30th, the duration of 
bright sunshine, estimated in percentage of its pos- 
sible amount, was for the United Kingdom 37, 
Channel Isles 49, south-west England 43, south 
England 40, south Ireland 39, west Scotland 38, 
east England and north Ireland 35, east and north 
Scotland 35, central England 34, northwest Eng- 
land 32. 








THE FRANKFORT ELECTRICAL 
EXHIBITION.—-No. IV. 

THe next exhibit in the great Machine Hall 
to attract attention is that of the Mannesmann 
Tube Company, of Germany and Austria, in which 
various applications of iron tubes rolled by the 
Mannesmann process are illustrated—more notably 
for their uses for steam conduits and as posts for 
overhead conductors; and close to this is one 
section of the varied exhibit from the firm of C. and 
EK. Fein, of Stuttgart. The motive power is sup- 
plied by engines of Swiderski, of Leipzig and 
Bausch, of Cannstatt, and Messrs. Fein’s dyna- 
mos are interesting as showing several experi- 
mental types both alternating or direct, but our 
remarks on these had better stand over till the 
dynamos in the Exhibition are specially con- 
sidered. Messrs. Pokorny and Wittekind, of 
Bockenheim, occupy a large space, and among 
their heavy exhibits may be mentioned three 
engines which are supplied with steam from the 
vertical tubulous boiler of Messrs. Hermann and 
Schimmilbusch (see ENGINEERING, page 640 
ante). The largest of these engines is a_hori- 
zontal single-cylinder engine of from 50 to 
60 effective horse-power, cylinder 12.8 in. in dia- 
meter, stroke 23.5 in. ; 100 revolutions per minute. 
Five cotton ropes, each about 1 in. in diameter, 
serve to drive, from the grooved flywheel of this 
engine, a drum armature dynamo (type G. X. in 
Messrs. Pokorny and Wittekind’s list); the elec- 





trical output of this machine being about 33 kilo- 
watts. The dynamo is a top-gap horseshoe field 
machine, the base and field forming one casting, 
and any approach to angularity is very carefully 
avoided on all parts where the magnetic stress is con- 
siderable, and indeed the whole machine tends very 
much towards the avoidance of those straight lines 
and edges which must prevail when a machine is 
complicated and has numerous moving parts. As 
Dr. C. W. Siemens pointed out in the address 
(1882), to which we have already alluded (see Ener- 
NEERING, page 622) the dynamo stands almost alone 
among machines in the matter of simplicity of con- 
struction as regardsthe moving parts. Dr. Siemens 
then remarked, ‘‘It has but one working part, 
namely, a shaft which, revolving in a pair of bear- 
ings, carries a coil or coils of wire admitting of 
perfect balancing.” This simplicity in construc- 
tion tells visibly on the general form of the 
dynamo if we read aright in the Frankfort Ex- 
hibition, and this quite apart from any desirability 
of avoiding angles or edges at the magnetic poles. 
From the esthetic point of view then, as well as 
the technical, such a dynamo as that now under 
mention may deserve notice. Electrically it embodies 
several of the points which we have alluded to as 
existing in such thoughtfully designed dynamos as 
those of Messrs. Garbe, Lahmeyer, and Co., and it 
is without the external aspect of angularity which 
characterises these latter. The armature is built 
up of laminations, and is, we believe, solid—i.e., 
without airway through—the windings are 60 in 
number, and the iron laminations of the armature 
core come through to the pole pieces, so that the 
wire lies in grooves. The method adopted for the 
attachment of the ends of the wire to the commu- 
tator strips is a convenient one, as involving but 
little strain on the wire in connecting or disconnect- 
ing, as two paths are open, and moreover it allows 
of several strands being clamped by one screw. 
Messrs. Garbe, Lahmeyer, and Co., and several 
other exhibitors, adopt a similar plan ; the common 
features of which will be apparent from the accom- 
panying diagram. 





The second engine of Messrs. Pokorny is also a 
horizontal single-cylinder engine but built for higher 
speed ; 235 revolutions a minute. The diameter of 
the cylinder is 9.9in. and the stroke 11.8 in., the 
duty being 30 to 40 horse-power. This engine 
is fitted with a Korting’s self-acting condenser 
(Wasserstrahl - Kondensator), in which a central 
stream of water flows through the clearway of a 
“tee” junction, this clearway being lined with a 
perforate annulus or core like an assemblage of 
funnel-shaped pieces. The stream of water aspi- 
rates the steam through the side branch and con- 
denses it at the same time. 

The third engine is a high-speed vertical single- 
cylinder machine with 8-in. cylinder, stroke 8 in., 
and it runs at 400 revolutions a minute. It drives 
an inner pole dynamo to which it is coupled direct. 
Other exhibits of this firm, such as an arc lamp for 
theatrical use, double shunt arc lamps (Jordan’s 
system), and variousmotors, need only be men- 
tioned at present. 

The Bamberg Machine Company show several 
dynamos, arc lamps, regulators, and measuring 
instruments; their power being derived from a 
12to15horse-power quick-running vertical compound 
engine by Messrs. Médller, of Brackwede, and a 
vertical 60 horse-power engine by Pellenz, of 
Bremen. The Bamberg firm exhibits an interesting 
type of drum armature 4-pole ironclad dynamo, 
with only two internal wound limbs (horizontal), 
the top pole and the bottom pole depending on the 
bifurcation of the magnetic streams, if we may use 
the expression, at the points where the horizontal 
wound limbs join the iron clothing. Under these 
circumstances the top pole and the bottom pole 





may be regarded as consequent, and the side poles as 
open. The winding of a 4-pole drum isin this and 
most other cases one in which the coils of wire do 
not encircle the core diametrically—a system which 
would involve inconvenient cross-connection by 
separate wires—but each coil of wire envelopes 
only a fourth of the diameter of the drum. 

We now arrive at a large space opposite the 
central entrance of the Machine Hall, and on this 
space the most prominent object is a 600 horse- 
power compound horizontal engine by Paucksch, 
of Landsberg, the flywheel of which is an 
alternator by the Helios Company of Cologne. 
The cylinders of this engine lie quite apart, 
each having an independent base, and each 
operating on one end of the shaft, in the 
middle of which shaft is the alternator. The 
cylinders are respectively of 23.6 in. and 40.6 in. 
in diameter ; stroke, 33.1 in. ; revolutions, 125 per 
minute, and it is supplied with steam by a range 
of three Cornish boilers by the same firm. The 
alternator has inner pole fields and radial arma- 
ture, the armature being about 2 in. under 10 ft. in 
diameter (3 metres), and its work is 400 kilowatts 
at a potential of 2000 volts. This alternator is not 
only for working incandescent and arc lamps in the 
central exhibition, but is also to be used to trans- 
mit 20 horse-power for motor work and 30 kilo- 
watts for lighting, to the Exhibition station in the 
Palm Gardens. A horizontal tandem compound 
engine of 150 to 200 horse-power, by Sulzer Brothers, 
of Winterthur, drives two dynamos of the Helios 
Company, one of these being an 80 kilowatt alternator 
and theother a 65 kilowatt constant current machine, 
the former being used for lighting in the Exhibi- 
tion and the latter for transmitting power to the 
Exhibition pumping station. The fields of both 
the above-mentioned alternators are excited by a 
shunt machine (22,000 watts at 110 volts), which is 
coupled direct to a 35 horse-power vertical single- 
cylinder engine from Dingler’s factory at Zwei- 
briicken. This shunt machine also charges accu- 
mulators. The Helios Company has extensive ex- 
hibits in other sections of the Exhibition. 

The next space is occupied by Messrs. Einstein 
and Co., of Munich, who show dynamos, lamps, and 
motors, Messrs. Buss, Sombart, and Co., of Mag- 
deburg (gas motors), and one steam engine of 
Swiderski. The single-cylinder gas motors of 
Messrs. Buss, Sombart, and Co., are principally of 
the vertical type, the cylinder jacketting and bear- 
ings forming one heavy pyramidal mass over one 
side of which the flywheel oversails. A double- 
cylinder engine (8 horse-power) of this firm is of 
the horizontal type. 

Opposite is that section of the extensive and 
interesting exhibit of Messrs. W. Lahmeyer and 
Co., of Frankfort, which involves the generation of 
current in the central exhibition area, the engine 
power being furnished by Garrett Smith and Co., 
of Magdeburg, and Messrs. Klett and Co., of 
Nurnberg, who provide engines of about 100 horse- 
power each, and Sachenberg Brothers, of Rosslau, 
who provide about 30 horse-power. The three 
dynamos which Messrs. Lahmeyer show in the 
great Machine Hall include two high potential 
machines, each giving a pressure of 660 volts (110 
ampéres and 70 ampéres) and a low potential 
machine working at 110 volts and giving 150 
amperes. The current from the low potential 
machine is for lighting and for exciting the fields 
of the high potential machines. The two high 
potential machines work in parallel, and the current 
will partly be used for transformation down to 110 
volts by the type of constant current transforming 
machine we illustrated a fortnight ago (see Enet- 
NEERING, page 641 ante), partly for driving a large 
high tension motor, 60 horse-power, at the Marine 
Exhibition, and partly for operating arc lamps in 
series, 

Messrs. Lahmeyer’s most important undertaking 
in connection with the Exhibition is—it will be 
remembered—the transmission of power from 
Offenbach to Frankfort, a matter to which we must 
refer ona future occasion ; moreover, the appliances 
for this are in other sections of the Exhibition. 








NOTES. 
REPAIRING THE Croton AQUEDUCT. 

AT a recent meeting of the Engineers’ Club of 
Philadelphia, Mr. P. F. Brendlinger described the 
method adopted for repairing part of the defective 
work in the new Croton Aqueduct. One of the 
most important of these defects was a lack of 
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cement mortar in the rubble masonry between the 
brick lining and the rock wall of the tunnel, which 
constitutes the aqueduct. To remedy this it was 
decided to grout the work. For this purpose holes 
2 in. in diameter were drilled out every 10 ft. 
through the brick lining, which was 12 in. thick. 
The plant used consisted of a double-acting deck 
fire-pump, which was mounted on a truck about 
3 ft. wide, running on wooden wheels about 20 in. 
in diameter, and was just long enough to afford 
standing room for the pumpers. The pump was 
placed about the centre of the tunnel between two 
tanks, which contained the grout, consisting of one 
part of cement to one of sand. The suction hose 
to the pump was from 6 ft. to 9 ft. in length and 
2$in. indiameter. The discharge hose was 2 in, 
in diameter and 20 ft. long, and was fitted with a 
nozzle of ordinary 14 in. gaspipe about 15 in. long, 
which was passed through the holes drilled in the 
brickwork to the lining beyond. This hose was 
guaranteed to stand a pressure of 200 lb. per square 
inch, but some of it burst, although 110 lb. per 
square inch was the highest pressure registered 
during the work. A length of 50 ft. of the tunnel 
could be grouted without moving the pump. 


Firry Years Lossgs or British WAxsHIPs. 

In fifty years 70 British warships were lost other- 
wise than in action, and these measured 60,448 tons, 
or little more than the measurement of the vessels 
captured in Nelson’s great victory at Trafalgar. 
When it is remembered that the vessels are all well 
found and that they are not always on the move as 
in the case of merchantmen, the total may seem 
large ; but it is only at the rate of about one vessel 
of 1209 tonsa year, and when it is noted that there 
are on the Navy List 70 armoured and over 200 un- 
armoured vessels, the percentage of loss is very 
small indeed. The largest vessel included is the 
Sultan, stranded at Malta; but as she was subse- 
quently raised and may again go into the service, we 
have not included her tonnage in our total, which, 
with the vessels included, would have been 69,738 
tons. The Captain is the next largest vessel on the 
list. It will be remembered that she was capsized 
off Finisterre by pressure of sail assisted by the 
heave of the sea, the Court finding that the sail 
carried at the time was not suflicient to have en- 
dangered a ship endued with a proper amount of 
stability. This foundering was the most disastrous 
in point of loss of life in the annals of British 
warship recent disasters. The Vanguard, the next 
in size, was run into by the Iron Duke in 1875 
off the coast of Ireland while cruising. The cruiser 
Serpent, by the loss of which 173 officers and men 
were drowned, is the most recent wreck. It is a note- 
worthy coincidence thatin 1884the gunboat Wasp was 
wrecked and that the next vessel to be lost was also 
named Wasp. In both cases there was heavy loss 
of life. Six vessels in 1854 were left in the ice in 
the Arctic Regions, and in none of the cases was 
fault found with the officers for leaving their ship. 
On the other hand the story of their voyage and 
their hardships and trials, ere they gave up their 
forlorn hope, are illustrative of British pluck, and, 
although it does not come within the scope of the 
Parliamentary return it may be assumed that there 
was revealed in the case of many of the casualties 
that heroic valour characteristic of the British 
sailor, 


THE GLascow CoRPORATION AND THE 
Evectric LicHtine. 

The Glasgow Corporation have agreed to under- 
take the laying down of the necessary plant for 
generating and supplying electricity for private 
and public lighting, within the compulsory area, 
which includes the finest thoroughfares in the 
centre of the city. There was only one opinion on 
the subject. Success has attended the ownership 
of the gas works, so much so that the supply is 
being extended several miles beyond the suburbs of 
the city, and there is every reaso. to expect corre- 
sponding success in the matter of electric lighting. 
The chief difficulty was as to the system to be 
adopted. Reports were got from Sir William 
Thomson, Mr, Crompton, and Professor Jamieson. 
The two former distinctly favoured the low-tension 
system for the compulsory area, which is compact ; 
but the third-named gentleman, while agreeing 
with the advantages of the low-tension system for 
the prescribe area, clearly pointed to the ditticul- 
ties in subsequent extensions. The only dissenting 
opinions at the corporation meeting were as to this 
question, it being pointed out that any six rate- 
payers in any portion of the city could demand a 





supply of electric light, each applicant undertaking 
to provide 20 per cent. per annum of the entire 
cost of the mains leading up to the premises of the 
corporation. If the corporation find it profitable 
to supply the light, there is every likelihood of 
extension. By a large majority the corporation 
rejected an amendment suggesting delay in decid- 
ing upon the exact system, and passed the recom- 
mendation to adopt the low-tension three-wire 
system for the compulsory area, A committee was 
instructed to arrange for the erection and fitting of 
an electric supply station and take all other neces- 
sary steps. The cost of putting down the plant 
requisite for supplying 11,000 16 candle-power 
lamps, exclusive of cost of site for central stations, 
is estimated by Mr. Crompton at 51,307]. It may 
be added that a private company already supply 
electric light to a large number of clients, includ- 
ing the corporation, and negotiations will be 
opened between them and the committee of the 
corporation. 


Tue Boarb oF AGRICULTURE AND CaTTLE- CARRYING 
Sues. 

The President of the Board of Agriculture, Mr. 
Henry Chaplin, is about to introduce into Parlia- 
ment a short Bill to give effect to recommendations 
made by a committee over which he himself pre- 
sided, relative to the cattle-carrying trade. While 
indicating that in many cases admirable provision 
has been made for the comfort of the animals 
in specially built vessels, the report of the com- 
mittee indicates suffering and death due to the 
want of proper accommodation and_ insufficient 
ventilation. It points very clearly to the establish- 
ment of a special type of steamer. There is room 
for such a type, as at present 216 vessels of 431,376 
tons are engaged in the cattle-carrying trade, and 
in 1889 they made 863 voyages, importing 381,667 
cattle, and of these but 2.40 per cent. were lost. 
The increase on the cattle carried in the previous 
year is about 60 per cent. Some companies have 
found it profitable to build properly equipped 
vessels, The White Star Line has just got four 
vessels approaching the ideal, and costing each 
100,000/. ; Mr. Leyland has five vessels which cost 
370,000/., and he is getting two others at 80,000I. 
each. The Allan Line has spent much money also, 
and so also with other companies, but there are 
many ‘‘ tramps” abroad which stow the cattle any- 
where, with slim barricades and with no ventila- 
tion at all. The animals require to stand all the 
time, or be trampled to death by the horde which 
presses around. These however, may, be regarded 
as exceptional cases, and the mortality is not 
great even in winter. The death rate of United 
States cattle has fallen from 3.45 in 1878 to 
1.72 per cent., and of Canadian cattle from 3.32 
to 1.56 per cent. The Board of Trade figures 
corroborate these percentages given by witnesses 
examined by the committee, for they state that in 
1880-81 the percentage was 4.45; in 1887, 2.32; 
and in 1890, 2.5. Some of the larger companies 
have a very low death rate. The Allan Line, on 
the Mcntreal trade for fifteen years, .57 per cent., 
the Dominion Line, for the same period, 2.29 per 
cent. in winter, and .75 per cent. in summer; the 
Leyland Line, .91; the Beaver, .37; and the 
National, 1.68 per cent. all the year round. But 
still much may be done in the way of affording 
comfort, and the committee think it should be 
made imperative that the cattle are only to be 
carried where there is a permanent structure to 
protect them, where there is adequate means 
of ventilation and light, and where they need not 
be disturbed. The fittings should be such as to re- 
sist the strain of the severest weather, and the 
pens should be sufficient to allow the animals to 
lie down without danger. Three-feet passage 
ways should at least be allowed clear of stanchions 
and ventilators between two rows of cattle, and 
2 ft. in other cases. Proper accommodation should 
be provided for the storage and supply of food and 
water. There should be means for a ready escape 
of water. In cases where these provisions are not 
satisfactorily made, the committee think a vessel 
should not be allowed to carry cattle. The 
committee particularly enforce the necessity of 
having efficient cattlemen in attendance, and in 
every case the foreman should have four assistants 
for each 100 cattle, and that these should be under 
the authority of the captain. The system of em- 
ploying ‘‘stiffs” should be discontinued. The com- 
mittee think that the Board of Agriculture should 
have statutory powers to enforce regulations on the 





lines indicated, and they should have powers of 
inquiry with regard to casualties and losses among 
cattle during their transit at sea, similar to those 
possessed by the Board of Trade under the Mer- 
chant Shipping Act. This latter recommendation 
is embodied in the Bill. : 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—The members of the iron 
‘ring ” were treated last Thursday forenoon to the almost 
unique experience of seeing a market pass without a 
single cash transaction being done. That may be taken 
as a fair indication of the pass to which business has been 
brought by the London operators. Business was done at 
47s. 6d. one month, with 1s. forfeit, at seller’s option. 
Warrants again proved scarce, as much as 3d. up to 13d. 
per ton having been paid for a day, and 43d. per ton for 
three days. Scotch iron closed with buyers at 54s. 104d., 
and sellers at 55s. 6d. per ton cash. There was a flat tone 
as regards Cleveland iron, and hematite iron was steady. 
The market was a little more animated in the afternoon, 
and for the time the tone was fairly 4 Scotch iron 
changing on several occasions at 55s. 6d. cash, but latterly 
the tendency became easier, and 54s. 9d. per ton was 
accepted, with sellers over. The business appeared to be 
of a jobbing nature. At the close the settlement prices 
were—Scotch iron, 54s. 6d. per ton ; Cleveland, 40s. 104d.; 
hematite iron, 50s. 104d. per ton. There wasa great drop 
in the price of pig-iron warrants on Friday forenoon ; 
indeed the day was an excited and memorable one in the 
history of the Glasgow pig-iron market, and it is a long 
time since the members of the trade showed such buoyant 
spirits, or were so full of merriment. For some days 
there had been rumours of a very heavy settlement fallin 
due at the end of the week, but when the market open 
on Friday only one small ee transaction was done 
at 1s. per ton under Thursday afternoon’s close, while 
another sale took place at a decline of 3s. 3d. per ton. At 
noon sellers were offering Scotch iron 4s, 6d. under buyers’ 
prices on the previous evening, but there were no buyers 
even at that decline. Some small transactions took place 
in the afternoon,-and the closing price, 49s., showed a 
drop of 5s. 3d. per ton on the day, anda decline of 10s. 
for the best price paid on the previous Monday, so that 
in less than one week the gain on the three precedin 
weeks was lost. Cleveland iron, in sympathy, decline 
in price is. 104d. per ton, while hematite iron was 1s. 6d. 
down. The closing settlement prices were—Scotch iron, 
49s. per ton; Cleveland, 39s. ; hematite iron, 49s. 3d. per 
ton. There was a further collapse in the prices of Scotch 
pig iron on Monday forenoon. Business opened at 46s, 
cash (3s. below the closing price on Friday), and several 
thousand tons of Scotch iron changed hands down to 
45s. 6d. per ton cash, buyers being at 45s. 3d. per ton at 
the close. The drop in prices from Monday till Monday 
was thus 18s. 9d. per ton, which would have caused a 
panic on the Exchange, but for the fact that for a number 
of weeks past no fresh business of consequence had been 
done, and that few dealers remained interested in war- 
rants. Cleveland warrants were easier, and Cumberland 
hematite iron fellin price 7d. per ton. Scotch pig iron 
warrants recovered in the afternoon to 47s. 6d. per ton 
cash, and business was subsequently done at 47s., at 
which there were buyers at the close—a decline of 2s. 

r ton on the day. Cleveland and hematite iron were 
both somewhat higher, the former being up 44d. per ton 
on the day, while the latter regained 1s. of the forenoon 
decline. The settlement prices at the close were—Scotch 
iron, 47s. 44d. per ton; Cleveland, 39s. 44d. ; hematite 
iron, 48s. 44d. per ton. The ring presented a very deso- 
late appearance at the opening on Tuesday forenoon. 
None of the brokers appeared to have any orders for 
Scotch iron, and as they were all fighting shy of that 
commodity as a medium of speculation, another blank 
sitting was put in. There was a little animation over 
the buyers’ and sellers’ prices, and latterly it was agreed 
to put buyers in as willing to pay 47s. 6d., while sellers 
were willing to part at 48s. 3d. per ton cash. One 
or two transactions of hematite iron took place. The ring 
still presented the same idle appearance in the afternoon; 
there was, however, one solitary buyer in the market, 
who had to offer 48s. 9d. before he could find a seller. At 
the close of the settlement prices were—Scotch iron, 
48s. 6d. per ton; Cleveland, 39s. 9d.; hematite iron, 
49s. 104d. per ton. The market was very quiet this 
forenoon, ematite iron changed hands at 49s, 9d. per 
ton cash, but Scotch and Cleveland warrants were not 
wanted at the pricesasked. In the afternoon Scotch iron 
touched 49s. per ton, but relapsed to 48s. 74d. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 5295 tons, against 9466 tons in the corre- 
sponding week of last year. They included 625 tons for 
the United States, 365 tons for Canada, 415 tons for 
Australia, 710 tons for Germany, 715 tons for Holland, 
100 tons for China and Japan, smaller quantities for 
other countries, and 2055 tons coastwise. There are now 
65 blast furnaces in actual operation, as compared with 
84 at this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 515,836 
tons yesterday afternoon, against 513,297 tons yesterday 
week, thus showing for the week an increase amounting 
to 2539 tons. 


Extensive Drainage Scheme for Paisley.—The Paisley 
Pollution Commissioners have practically resolved to go 
on with their No. 4 drainage scheme, which embraces 
those portions of the town which have not already heen 
drained. The cost of the scheme is estimated at 13,500/., 
with an additional 1555/. as applicable to district No. 3; 
and the probable yearly expense for the maintenance of 
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the works is set down at about 1 per cent. on the entire 
cost. Mr. Robert Sharp, burgh engineer, and Mr. W. 
Copland, C.E., Glasgow, have submitted a joint report 
on the scher.e to the Pollution Commissioners. 


Fire-Extirguishing Arrangements at a Dundee Factory. 
—This night week the members of the Dundee Mecha- 
nical Society paid a visit to the jute works of Messrs, J. 
and A. D. Grimond, Bowbridge, for the purpose of in- 
ne the fire-extinction arrangements. At every turn 
they found extinguishers and fire buckets in prominent 
positions. At short distances apart there were push 
buttons protected by a glass cover, with instructions 
** Tn case of fire break the glass and press the button.” 
No sooner has the electric circuit been completed than 
the large fire bell commences to toll, a red disc falls, 
indicating where the fire is, twenty-four firemen turn 
out, and the hose reels automatically run into the yard. 
The whole time occupied from the ringing of the alarm 
to the turning on of the water seldom exceeds two minutes, 
The water supply is conveyed by means of a 10-in. pipe 
throughout the works, fed by four pumping engines from 


nds and a well 200 ft. in depth. There are forty-five | Fp 


ydrants, 4600 ft. of canvas hose, and a ladder truck—in 
addition to ladders capable of reaching a height of 65 ft. 
—carries a large number of minor appliances for saving 
life or dealing with an outbreak of fire. A hot water cart 
is even kept boiling by means of a jet of steam, for thaw- 
ing the hydrants in frosty weather. 


Engineering Contract for Fairfield.—It is stated that 
Messrs. Donald Currie and Co. have definitely resolved 
to ‘‘triple” the remainder of the compound engines with 
which their ‘‘ Castle Line” steamers are fitted, and that 
they have contracted with the Fairfield Shipbuilding and 
Engineering Company to proceed with the ‘‘ tripling” of 
the Warwick and Conway Castles at an early date. At 
pom the Hawarden and Norman Castles are in the 

ands of the company’s engineering department, where 
a night shift has been employed for several weeks past 
pushing forward the work. 


Lanarkshire and Dumbartonshire Railway.—The Bill 
to authorise the construction of this railway by an_ inde- 
pendent company, but in connection with the Caledonian 
Company’s system, is at present before a Committee of 
the House of Commons. Some important evidence was 

iven at yesterday’s sitting of the Committee. Mr. James 
Ten, of Mossend and Summerlee Coal, Iron, and Steel 
Works, said that those works were connected with both 
the Caledonian and North British Railways. By far the 
largest portion of their collieries were served by the Cale- 
donian Company. He was a promoter of the present line 
and was wal amistad with the district which would be 
served by it. The line would be a great advantage to the 
Lanarkshire coal and ironmasters, as it was of the utmost 
importance to them to get their products carried in one 
hand to the Vale of Leven and other places west of Glas- 
gow. At present they were practically excluded, owing 
to the high rates charged over the composite line— 
the Caledonian in the first place and over the 
North British. A large quantity of steel was sent to 
the shipbuilding yards, and the proposed lines to 
Stobcross would be very useful for the conveyance of 
their coal, iron, and steel to these yards. He and Mr. 
Archibald Russell, of Ferniegair, had found 50,000. for 
the promotion of the Bill. They had signed a cheque for 
45,0002. the amount of the Parliamentary deposit, and 
had found 5000/. besides. At the first the promoters 
were not inclined to let the Caledonian Company have 
any part of the stock at all, as they were themselves pre- 
pared to take it all, believing that the line would pay 
interest on capital, independent altogether of the benefit 
it would be to their business. Mr. James Barr, land 
surveyor and valuator, Glasgow, said that the length 
of the proposed line was over 29 miles, that the total land 
taken was 241 acres, and that the estimated cost was 
310,300/. The line is to branch off the Glasgow Central 
Railway and proceed to Partick, Whiteinch, Yoker, 
Clydebank, and Dumbarton, where there are numerous 
shipyards ; it is then to proceed up Valeof Leven to Loch 
Lomondside, some distance above Balloch, where the 
existing North British line ends. 


The Caledonian Invasion of Fifeshire.—The Bill pro- 
moted by the Caledonian Railway Company for getting 
their system extended into Fifeshire came before a Com- 
mittee of the House of Commons yesterday, Mr. Winter- 
botham presiding. Mr. Littler explained that the line 
began with a junction with the Kirkcaldy and District 
Railway, which was already authorised, from Kirkaldy to 
Cowdonbeath, and it proceeded by way of Townhill, 
passed Dunfermline, and by way of Saline to Kincardine- 
on-Forth. There it was proposed to make a tunnel under 
the Forth, and on the south side of the river the railway 
would branch off into two lines. One of these lines 
would form a connection with the Grangemouth docks 
and harbour, belonging to the Caledonian Company, and 
the other would join with the Caledonian main line at 
Larbert. The district through which the line would pass 
was one enormously rich in coal. So far as the coalfields 
had already been proved, it was estimated that there 
were upwards of 140 million tons of unworked coal in 
the district. The Committee would therefore quite see 
how it was that the project promoted by the present Bill 
was looked upon with great favour by the people of 
Fifeshire. The scheme, in assisting in the development 
of the minerals, would give to Fifeshire the benefit of 
competition. Fifeshire had been one of the preserves of 
the North British Company, and he was afraid they had 
ruled over the kingdom, not as a constitutional monarchy, 
but as a despotism of the most unlimited and harsh 
description. The principle of the North British Com- 
Fane, had been to extract the very highest rates from 

ifeshire, and to give the very smallest accommodation, 





The total length of the line would be 24 miles, and would 
cost 588,0007. It would save in distance from Fife to 
Grangemouth 13 miles, and to Glasgow 12 miles. The 
counsel replied at — to the petitions against the Bill, 
dealing chiefly with those of the North British and East 
Coast Railway Companies. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Natimal Association of Colliery Managers.—The quar- 
terly meeting of this Association has been held at 
Barnsley under the presidency of Mr. Wm. Fairley, 
F.G.S., of Rugeley. After a discussion on the effect of 
coal dust in originating or extending explosions in mines, 
it was arranged that the Parliamentary Committee 
should arrange as to the evidence to be placed before the 
Royal Commission on the subject. The same committee 
was also empowered to make all necessary arrangements 
for giving evidence before the Labour Commission. The 
question of the ‘‘ future inspectors of mines” gave rise to 
a long and animated discussion. Mr. Palmer, Ferry Hill, 
urham, said in that county the miners first severely 
criticised what they termed the separate and exclusive 
view of the colliery managers on the appointment of 
inspectors, and proceeded in the next breath to pass a 
resolution which if not exactly agreeing with the resolu- 
tion of the Association, only differed from it in the fact 
that they left out the qualification of five years holding a 
certificate. It was resolved ‘‘ that we reaffirm our views 
with reference to inspectors of mines, that ho!ders of first- 
class certificates only who have held such certificate five 
years be eligible, and that the Parliamentary Committee 
collect such evidence as they think necessary on the sub- 
ject.” At the general meeting held later in the day, Mr. 
F. W. T. Brain, the vice-president, said the miners 
were agitating for a new Mines Regulation Act. They 
did not consider the present one sufficiently stringent. 
He believed most sles managers were of opinion 
that there was much in the present Mines Act which 
was too stringent, and if the regulations now pro- 
posed were to become law, the colliery manager’s life 
would be hardly worth living. Mr. H. Palmer asked 
were they prepared to accept men straight from the coal 
face as inspectors of collieries? Were they prepared to 
prevent any man working in a mine who had not so 
worked, before he was sixteen years old? There were 
many points in the Bill which were undesirable and un- 
workable, such as refuge holes every five yards and other 
matters. The subject was left in the hands of the council. 


Threatened Strike of two Thousand Colliers.—A very 
serious dispute is threatened at the collieries in the 
Blackwell and Pinxton district. It is known that the 
federated miners resolved that the advances in wages of 
recent years, amounting to 40 per cent., must be given at 
pg | colliery. It is stated that such has not been done 
at the pits above indicated, and this week the union 
leaders have waited on the proprietors, but without 
coming to any settlement. It is announced to the men 
that the union will not countenance the working of any 
pits below the standards of wages laid down by the Fede- 
rated Miners’ Union, and in all probability ‘‘ notices ” on 
the part of the men will be handed in in the course of a 
few days. 


The Ironand Steel Trades.-—During the past week there 
has been a distinct improvement in the demand for better 
class manufactured iron, the unsettled condition of the pig 
iron market in the north having little effect. A quantity 
of hematite was secured for South Yorkshire when prices 
fell at the close of last week. Makers of best bar, angles, 
and tees, and girderwork generally are gradually getting 
their order books replenished. The Bessemer and Siemens 
steel industries also show signs of renewed activity conse- 
quent on the placing of large orders for railway material, 
and a better inquiry on home, Indian, and colonial ac- 
count. Houses engaged on the manufacture of armour- 
plates, ordnance, and projectiles are very busy, and the 
ae trades appear to be recovering from the de- 
pression which has characterised them for some time past, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly good attendance on Change and the market was a 
trifle more cheerful in tone, several people speaking less 
despondingly of the future than they have been in the habit 
of doing recently, but only a small amount of business 
was done. There was very little disposition to either buy 
or sell iron and none of the consumers would purchase 
more pig iron than they required for immediate use. 
Early in the day buyers would only offer 39s, 3d. for 

rompt f.o.b. delivery of No. 3g.m.b. Cleveland pig iron, 
But sellers refused to dispose of that quality under 39s. 6d., 
and several parcels changed hands at the latter figure. At 
the close of the market there were a good few buyers of 
No. 3 at 393. 6d. with sellers as a rule asking 39s. 9d. 
There was not much dving in Middlesbrough warrants. 
They opened 39s. 9d. and closed 39s. 104d. cash buyers. 
The lower qualities were hardly so firm as they were a 
week ago, about 37s. 6d. being the figure for grey forge. 
Local hematite pig iron was very quiet, 50s. 6d. being 
the general quotation for mixed numbers of makers’ iron. 
To-day the market was : pee but steady. Only a small 
quantity of iron changed hands. No. 3 was still about 
39s. 6d., but buyers offered rather less and some sellers 
asked a slightly higher figure. Middlesbrough warrants 
closed at 40s. 44d. cash buyers, but the quotation was 
nominal, there being few if any transactions in them. 


Manufactured Iron and Stel. — We regret being 
unable to report any improvement or, indeed, any 





sign of the least improvement in these important 
branches of the staple industry. Quotations remain 
about the same as last week, but it is difficult to say what 
the lowest figures are that some firms would accept. 
Orders are most difficult to secure, and some firms would 
not refuse anything like a fair price for a contract. The 
notices to Messrs. Bolckow, Vaughan, and Co.’s 5000 
employés have expired, but up to the present the works 
appear to be going on as usual. Common iron bars are 
quoted 5v. 12s. 6d.; iron ship-plates, 6/. ; iron ship angles, 
Bl. 5s.; and steel ship angles, 5/. 15s.; all less 24 per 
cent. discount for cash. Heavy steel rails are 4/. 10s. at 
works. 


The Fuel Trade.—On Newcastle Exchange best North- 
umbrian coal is steady at 13s., but all other qualities 
are dull and weaker. Fair qualities of blast furnace coke 
delivered here remain at about 13s. per ton. 


Darlington Steel and Iron Company, Limited.—The 
annual report and balance-sheet of the directors of this 
company was issued a few days ago to the shareholders. 
It states that the year’s operations have yielded satisfac- 
tory results. The directors recommend the payment of 
35007. to preference shareholders, which is at the rate of 
7 per cent., and 33727. 12s. on ordinary shares, which is 
at the rate of 4s. per share. The report also states that 
during the year the board saw the og of erect- 
ing a lift in the Bessemer department for lifting the 
molten metal to the converters instead of using a crane 
asin the past. This had been done and was working 
very satisfactorily, the cost of the improvement being 
10921. 9s. 9d. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The exports of coal from 
the four principal Welsh ports in May were as fol- 
lows: Cardiff—foreign, 877,908 tons ; coastwise, 101,136 
tons. Newport—foreign, 139,277 tons; coastwise, 79,359 
tons. Swansea—foreign, 82,155 tons; coastwise, 46,768 
tons. Llanelly—foreign, 10,083 tons ; coastwise, 6188 tons. 
The aggregate shipments of coal from the four ports in 
May were accordingly—foreign, 1,109,423 tons; coast- 
wise, 233,451 tons. The exports of iron and steel from 
the four ports in May were: Cardiff, 6907 tons; New- 

rt, 8134 tons; Swansea, 534 tons; total, 15,575 tons, 
The exports of coal were: Cardiff, 8699 tons ; Newport, 
14 tons ; Swansea, 2373 tons; Llanelly, nil ; total, 11,086 
tons. The exports of patent fuel were: Cardiff, 21,432 
tons; Newport, nil; Swansea, 36,029 tons; Llaneily, 
nil; total, 57,461 tons. The aggregate exports of cval 
from the four principal Welsh ports in the first five months 
of this year were: Cardiff, 4,763,257 tons; Newport, 
1,782,927 tons ; Swansea, 656,596 tons; Llanelly, 82,673 
tons ; total, 7,285,453 tons. The aggregate exports of iron 
and steel were: Cardiff, 28,831 tons; Newport, 18,1324 
tons; Swansea, 20274 tons; Llanelly, nil; total, 48,991 tons. 
The aggregate exports of coke were: Cardiff, 42,470 
tons ; Newport, 443 tons ; Swansea, 7154 tons; Llanelly, 
nil; total, 50,067 tons. The exports of patent fuel were: 
Cardiff, 109,496 tons; Newport, 20,182 tons; Swansea, 
148,076 tons ; Llanelly, nil; total 277,754 tons. 


Bute Shipbuilding and Engineering Company, Limited.— 
This company has declared a dividend for the past year at 
the rate of a ng cent. per annum, carrying forward 
7627/. 8s. 9d. The report of the directors states that after 
writing off a heavy loss sustained in connection with the 
shipbuilding department during the year, the accounts 
show a net profit of 13,291/. 7s. 8d., making, with 
74581. 4s. 4d. carried forward at the last account, a total 
of 20,7491. 12s. During the past year 289 vessels en- 
tered the dry dock in addition to 167 other vessels re- 
paired outside, making a total of 456 vessels, which 
panes through the company’s hands in the twelve 
months, 


South Wales Coalmining.—The aggregate production of 
coal in South Wales last year amounted to 21,674,486 
tons, as compared with 20,458,398 tons in 1889, showing 
an increase of 1,216,088 tons last year. One life was lost 
in South Wales last year for every 90,410 tons of coal 
raised. The corresponding average for the whole of the 
United Kingdom was 167,753 tons. 


The Electric Light at Exeter.—A Bill to confirm a pro- 
visional order granted by the Board of Trade to the 
Exeter Electric Light Company, will pass unopposed 
through the House of Commons, no petition having been 
ae in opposition within the time limited by the 
standing fi Under this order, which contains 82 
clauses, the company’s area of supply is limited “to the 
whcle of the city and county of the city of Exeter,” but 
the company is placed under an obligation to lay dis- 
tributing mains within two years after the order has come 
into force, along that part of the New North-road which 
lies between the bridge over the London and South- 
Western Railway and London Inn-square, Sidewell- 
street, High-street, Fore-street, North-street, New Bridge- 
street, Bedford-street, Bedford-circus, (ueen-street, 
Gany-street, St, Martin’s-lane, South-street, and Paris- 
street. Inthe event of the company failing to lay down 
mains along the streets within the limited time, the 
Board of Trade take permissive powers to revoke the 
whole or any portion of the order. As regards the remain- 
ing streets within the area of supply, the company is 
compelled at any time after the expiration of eighteen 
months from the commencement of the order to lay down 
distributing mains in any such street within six months, 
upon a requisition to do so signed by six or more owners 
or occupiers of premises. 

Cardiff.—There has been a good demand for the best 
steam coal, but the inquiry for dry coal has fallen off. 
The best steam coal has made 15s. to 15s. 6d. per ton; 
and secondary descriptions 14s, to 14s. 6d. per ton. The 
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demand for household coal has fallen off ; No. 3 Rhondda 
has made 13s. to 13s. 6d. per ton. Patent fuel has re- 
mained at former rates. Coke has also shown little 
change. Foundry qualities have made 21s. 6d., an 
furnace ditto 18s. 6d. per ton. The manufactured iron 
and steel trades have continued depressed ; heavy section 
steel rails have made 4/. 10s. to 4/, 12s. 6d. per ton, and 
light section ditto 5/. to 5/. 10s. per ton. 


The Penarth Dock.—A powerful pump has been fixed 
at the Penarth Dock for the purpose of keeping the water 
up a uniform height. A large transit shed 7 the storage 
of imports has also been erected. 


The Glamorgan Canal.—Notices for the construction of 
a railway along the side of the Glamorgan Canal will be 
issued in November. Surveys and plans, which have 
been prepared at the request of Sir W. T. Lewis, are 
being examined with a view to some modifications being 
made in them. 


Caerphilly.—A syndicate has been formed for the pur- 
pose of sinking a pit on the Cwrt Trwling farm, Caer- 
philly. Some of the necessary plant has been hauled to 
the spot, which lies between one and two miles to the 
west of Caerphilly Castle. The vein which it is antici- 
pated will be first met with is that known as the Black 

ein (house coal), 


The Dowlais Works.—Notices have been posted at the 
Dowlais Works to terminate all contracts at the end of 
June, and from that time until further notice the week- 
to-week system will be adopted. 


Cambrian Navigation Collieries.—It had been neces- 
sary, with a view to a further development of extensive 
works, to sink a new shaft 450 yards in depth and 21 ft. 
in diameter, and on Saturday Mrs. Thomas started an 
engine which has been erected to work the new shaft. 
The collieries are situated near the centre of the 
Rhondda Valley, about a mile and a half to the west of 
Ton-y-pandy, the sidings being in connection with both 
the Taff Vale and Great Western Railways. Nos. 1 and 
2 pits were commenced in 1871 and sunk to a depth of 400 

ards, when a seam of coal 7 ft. in thickness and of excel- 
ent quality was reached. Coal has been regularly 
worked since 1875, the output in 1888 reaching 1800 tons 
of coal (large and small) per day. With a view to increas- 
ing the output by converting No. 2 shaft into a winding 
‘ee third pit was commenced in May, 1889, for venti- 
ating purposes. This pit has been sunk to a depth of 
nearly 500 yards, and has proved several valuable seams 
of coal below those now being worked. This No. 3 pit 
is 21 ft. in diameter within the walling, and is accord- 
ingly the largest in South Wales. A new winding engine 
at the No. 2 pit has been built by Messrs. Llewellyn and 
Cubitt, of Pentre, Rhondda Valley. Employment is now 
found on the surface and underground for about 1500 
persons, and when new workings contemplated are fully 
— it is estimated that this number will be nearly 

oubled. 





MISCELLANEA. 

THE directors of the Manchester Ship Canal Company 
hope to be able to open the canal for the accommodation 
of the Ellesmere port traffic next month, and for the 
River Weaver traffic very shortly afterwards. 


The gross receipts of the twenty-three principal railways 
of the United ingdom, for the week pon May a, 
amounted, on 16,245 miles, to 1,368,829/., and for the 
corresponding period of 1890, on 16,1594 miles, to 
1,480,932/., an increase of 854 miles, or 0.5 per cent., and 
a decrease of 112,103/., or 7.5 per cent. 


A new house stove has recently been devised by Mr. 
Henry Woodhouse, of Woolton-road, Garston, near 
Liverpool. The new grate is swung on trunnions, and 
can be reversed. Thus after fresh coal has been added at 
the top the grate is reversed, bringing the green coal to the 
bottom, the gases from which pass upwards through the 
red portion of the fire, previously at the bottom, and are, 
it is said, largely consumed before reaching the chimney. 


The Society of Arts offer a gold medal or 20]. as a prize, 
under the terms of the Dr. Fothergill bequest, for the 
best invention having for its object the prevention or 
extinction of fires in theatres cr other places of public 
amusement. Competitors should send a full description 
of their invention, accompanied by such drawings and 
models as are necessary, to the secretary of the Society of 
Arts, John-street, Adelphi. 


The annual meeting of the Incorporated Association 
of Municipal and County Engineers is to be held to- 
morrow at Norwich. After the mayorial reception the 
city engineer, Mr. P. R. Marshall, will @ paper on 
the HE sicageer byrne of a oe and in addition to 
numerous trips there are on the programme two papers, 

The Testing of Portland Cement,” by Mr. H. K. G. 
Bamber, F.C.S., and ‘“‘Gas Burners and Burning,” by 
Mr. E. C. Sayer. 


The Sunday Society have elected Mr. John T, Brunner» 
1.P., president of the Society for the year, in succession 
Professor G. J, Romanes. The committee have 
arranged for the opening of the Royal Institute of 
Painters in Water Colours to the members of the Society 
on Sunday, June 14th, and the Society’s public general 
meeting has been fixed for the afternoon of Saturday, 
June 27, when Mr. Brunner, M.P., will deliver his pre- 
sidential address. 


The heating and ventilation of the Victoria Law 
Courts has been carried out to the designs of Mr. Wilson 
W. Phipson, M.I.C.E., under the direction of the archi- 
tects of the —e Messrs. Webb and Bell. The heat- 
ing plant is on the low-pressure steam system, whilst the 
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ventilation cb sectfewt for by ——- in the ceilings of 
the courts leading to upcast shafts, through which a cur- 
rent is induced the action of jets of compressed air. 
eat and air compressing machinery is 
supplied by two 50 horse-power Galloway boilers. 


The Admiralty having sanctioned experiments being 
made in the lake in the grounds of the Royal Naval Ex- 
hibition with the Whitehead torpedo, the blue-jackets, 
under Lieutenant Wells, R.N., were at work at an early 
hour on Tuesday morning, and it was found that very 
successful discharges could be obtained. The authorities 
purpose shortly to show the public the Whitehead tor. 
pedo as used in the service, the 200 Ib. of gun-cotton used 
in actual warfare being represented by a miniature ex- 
plosion. 

A meeting of the Institute of Marine Engineers was 
held on Tuesday evening, June 2, when Mr. Gray con- 
tinued his lecture on ‘‘The Metacentric Elements of 
Stability.” The lecture was very well received, but Mr. 
Gray said there would be no need to print it, as all that 
he had told them could be read in better form in Mr. 
White’s ‘‘ Manual of Naval Architecture,” and his object 
had been merely to induce the members to read up the 
subject. At the close of the lecture the hon. secretary 
announced that it was proposed to resume the session for 
the reading of papers in September, when it was expected 
that Mr. James Weir would read a paper on ‘‘ The 
Economy of the Steam Engine.” 


Messrs. David Moseley and Sons, of 2, 4, and 6, New 
Brown-street, Manchester, are introducing a form of 
battery zinc, in which the element is built up of a num- 
ber of tubes constructed of thin sheets, which can be ob- 
tained in great purity. These tubes are slipped inside 
each other to form the element. Each tube is amalga- 
mated before the element is put together, and the mer- 
cury permeates the whole wall of the tube, as the latter is 
only »); in. thick, and the zinc is very pure. The amalga- 
mation is wt, very perfect, and local action is 
entirely got rid of. he manufacturers state that when 
these elements are used no time has to be spent in clean- 
ing and scraping the zincs, which remain free from 
chloride of zine and crystals till completely expended. 


A new pumping station was erected a few years back for 
the St. Albans Water Works and an artesian tube well 
150 ft. deep and 7} in. in diameter was bored, which after a 
prolonged pumping trial gave a continuous yield of 18,000 
gallons per hour, and an undiminished supply has been 
derived from it up to the present. The demands of the 
town having now increased the company decided to bore 
a duplicate well, which, as in the former case, has been 
carried out by Messrs. Le Grand and Sutcliff, hydraulic 
engineers, London, the result being that an equally good 

ield has been obtained and the supply doubled. So 
ittle does the pumping from one well affect the other 
that at the end of twelve hours’ ame it only lowers 
the head of water 6in., though the wells are only about 
70 ft. apart. 

A special correspondent of the Toronto Globe, who has 
just completed an extended tour through the nickel 
region near Sudbury, states that even the recent mining 
legislation of the Ontario Government cannot for some 
time retard the opening and development of mines for 
this metal. Enough claims, he says, are held free of all 
restrictions to supply the markets of the world with 
nickel until the demand reaches enormous proportions. 
Among other details it is mentioned that Mr. P; 
Travers, of Chicago, has taken out almost 1000 tons of 
nickel ore in Drury, while ‘‘Mr. Ahn, of Nickel City, 
is having set up at that place a reduction Foner by 
which the separation will be made through the applica- 
tion of an electric current to the mercury, thus preventing 
it (in miners’ phrase) from being sick.” 

A 10} in. all-steel armour plate, made by Vickers, Sons, 
and Co., Limited, of Sheffield, has just been tried on 
board the Nettle, at Portsmouth. The shots were fired 
from a 6-in. gun, with a charge of 48 lb. of powder, and 
were three Holtzer armour-piercing projectiles and two 
Palliser projectiles, —ans each 100 Ib. The plate 
stopped all the projectiles. Of the Holtzer projectiles the 
first remained in the plate, the second rebounded broken, 
and the third rebounded unbroken. The two Palliser pro- 
jectiles were broken up. There were no cracks in the 
plate beyond fine ones extending radially not more than 
5 in. from the inner edge of the fringe raised by the im- 
pact of the shots. This plate was the trial plate from 
those now being made by the same firm for Her Majesty’s 
ship Centurion, and the trial was considered highly satis- 
factory by the officials present. 


In a paper on “Electric Welding and its Uses,” read 
by Mr. Frederic A. C. Perrine before the American Insti- 
tution of Electrical Engineers, details were given of some 
of the uses to whichthese plants are nowput. At Roebling 
and Sons, the well-known wire-workers, one plant has 
made 370,000 welds in the two zo in which it has been 
in use. Another plant, capable of welding }-in. copper 
wire, with one large transformer and_ seven small ones 
ranging in capacity between No. 4 to No. 18 of the Brown 
and Sharpe gauge for copper, shows a daily record of 
1000 welds a day. In welding all sizes of wire below } in. 
in diameter the ends are cut square across with a pair of 
pliers, and the edges of the cuts set perpendicular to each 
other, touching only at the centre of each edge. For 
larger sizes the ends are filed to a true face contact and 
the circular edges chamfered off to provide against too 

at an enlargement at the burr. The Trenton Iron 
lompany are now experimenting on the joining of some 
cables by electric welding in place of splicing. 

A Parliamentary r has just been issued giving a 
return of the coon a the Channel and home waters 
(exclusive of the Channel Squadron) which were available 





for service at very short notice on Aprilllast. This 
return was moved for by Sir William Harcourt. In the 
summary of the vessels available four armour-clads in 
commission are set down, but on referring to the tabu- 
lated statement it appears that ‘‘the fourth armour-clad 
for Portsmouth is not yet ready.” The three which were 
ready were station at Sheerness, Devonport, and 
Queenstown respectively, were fully commissioned, and 
had all their stores onboard. Nine armour-clads in com- 
mission connected with coastguard could be ready for sea 
in 48 hours; and a number of vessels in the first-class 
steam reserve in home ports, comprising as from July 1, 
1890, six ironclads, two belted cruisers, and 16 cruisers, 
besides coast defence vessels and gun and torpedo boats, 
could be made fit for service in five days or less. The 
return states the names of each of such vessels and gives 
various particulars as to their tonnage, speed, thickness of 
armour, and armament. The same particulars are given 
in respect of the Channel Squadron at the same date. 


The contracts for the supply of several of the leading 
railway a with locomotive fuel for the year com- 
mencing with July, have been completed in South York- 
shire and Derbyshire, and at a reduced rate. On Mon- 
day afternoon an influential meeting of the South York- 
shire Steam Coalowners’ Association was held at Barnsley, 
when prices and the state of trade were alluded to, the 
chair being occupied by Mr. W. Pepper, owner of the 
Monk Bretton Colliery. The contract price for steam or 
locomotive coal from the South Yorkshire collieries for 
the me ag was 10s..per ton, against 10s. 6d. for 
1890-91. e North-Eastern, however, paid 11s. last 
year, and the reduction of 1s. a ton all round will benefit 
the company to the extent of 30,0007. for the present year. 
The Midland consumes nearly 800,000 tons of coal 
annually, so that the drop of 6d. will be equal to 20,0007. 
in favour of the company. It may, however, be said that 
whilst the present price of the best South Yorkshire 
‘*hards” is 10s. a ton, the contract charge for the same in 
1888-89 was only 6s., so that the increase since 1889 is 
still equal to 66% per cent. The shipping trade was 
— to be good, and the prospects in every way satis- 
actory. 


The important expedition equipped by the liberalit 
of Six ome Elder, G.C.M.G., for the thorough = 
ploration of the remaining blanks on the map of Aus- 
tralia, was fully organised at the end of April, and ready 
to start from Adelaide. The leader of the eo geri is 
the well-known Australian explorer, Mr. David Lindsay. 
The other members are also favourably known in their 
various departments. Forty-four camels, with their 
Afghan drivers, four in number, and a native guide, also 
form part of the expedition. It is stated in the Proceed- 
ings of the Royal Geographical Society that the areas 
to be explored lie nearly all to the west of the overland 
telegraph line. The first reached will be that lyin 
between the tracts of Gosse, Forest, and Giles, and is sai 
to bea tract some 1300 miles in length by about 350 miles 
in width; the next is a strip 1ying between the northern 
track of Giles and recht arburton’s route, roughly 
estimated to be 900 miles in length and 200 in width; 
a third blank lies in the northern territory, to the east 
of the country explored by Warburton in 1873, Gregory 
in 1856, and Forest in 1879, a district of some 400 miles 
by 300 miles, lying between the overland telegraph line 
and the Victoria River. The return journey will be tothe 
east of the overland telegraph. The expedition naturally 
excites widespread interest in the Australian colonies, 
and a great harvest of results in the various departments 
of science is anticipated. 


The Local Government Board have prepared a report 
upon the Manchester Ship Canal Bill, which was laid 
yesterday before the Hybrid Committee of the House of 
Commons to which this Bill has been referred. In this 
report the Board state that it does not appear from the 
preamble whether the shareholders have been called on to 
pay up the unpaid share capital, nor whether there are 
any unpaid calls, nor whether any action has been taken 
for the recovery of the unpaid calls, if any, or for the for- 
feiture of shares on which calls have not been paid up, or 
for the sale of forfeited shares. Upon these points the 
Board submit that the committee should be furnished 
with full information. The Board further observe that 
the construction and maintenance of canals and docks are 
matters not coming within the scope of the ordinary 
duties of local authorities, and that the rapid increase 
which has taken place of late years in the indebtedness of 
urban authorities and the many calls that have been made 
upon them are reasons which render it expedient that 
great caution should be exercised in conferring upon these 
authorities the power of borrowing money for other pur- 
poses. Assuming that the committee are satisfied that 
the case is one in which it is desirable that the corpora- 
tion should come to the assistance of the company, it is 
manifestly of the greatest importance that every reason- 
able precaution should be taken for protecting the 
interests of the ratepayers, and the Board are ver 
doubtful whether those interests are protected by the Bill 
as framed. 





ANTIPODEAN STEAM NavicaTion.—Mr. A, G. Webster, 
chairman of the Tasmanian Steam Navigation Company, 
has returned from New Zealand to Launceston. He 
states that the terms of a proposed amalgamation with the 
Union Steamship Company of New Zealand will be laid 
before a meeting of his shareholders. He believes the terms 
will be accepted ; and, if so, the Rotomahana will pro- 
bably be put on for the Launceston and Melbourne trade. 
Steamers will run from Hobart to Sydney, vid Mel- 
bourne, and probably from the north-west coast of New 
Zealand to Matheures. The present service from Mel- 
bourne by Hobart to New and will be discontinued, 
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On the present page we illustrate a new arrange- 
ment of Messrs. Durham, Churchill, and Co.’s marine 
engine governor with compound attachment for con- 


trolling multiple-cylinder engines. Figs. 1 and 2 
ure respectively side and end elevations showing 
the general arrangement, and Fig. 3 is a plan of the 
same. Ais a ‘‘universal” governor, B the throttle 
valve, CC the compound attachment valves i 
the ends of the low-pressure cylinder, D is a slotte 

lever arranged so that the high-pressure throttle valve 
B is partially closed before the compound valves are 
opened. E is the tightening gear for the driving belt. 
The arrangement of the compound attachment is 
shown in Figs. 4 and 5. The novelty about this 
arrangement is the compound attachment, the ordinary 
marine governor of Messrs. Durham, Churchill, and 
Co. being too well known to need any description. It 
has been maintained that with a three-cylinder or 
triple-compound engine it is not sufficient to shut off the 
steam by the throttle valve only, as there will be suffi- 
cient in the engine at any given time to carry on the 
motion in conjunction with the vacuum, and cause dan- 
gerous racing if the load is removed. In order to meet 
this difficulty the ‘‘compound attachment” has been in- 
troduced, and by this device, which consists, as will be 
seen, of a pair of valves, the two ends of the low-pressure 
cylinder are put into communication, and its power of 
doing work is thus at once destroyed. As, however, 
it would be unnecessary and inconvenient to throw the 
low-pressure cylinder out of action for unimportant 
variations of load, the slotted lever is introduced. In 
this way there is obtained a certain amount of lost 
motion, so that the valves of the compound attach- 
ment are not opened until a motion of the engine suf- 
ficiently accelerated is reached. For ordinary and 
moderate increments of speed the partial closing 
of the throttle valve by the governor affords suffi- 
cient control. Two valves are used on the compound 
attachment for the following reason. In order that one 
valve—and the argument, naturally, applies more 
strongly to both—may be easily moved, it has to be a 
fairly loose fit. This will allow alittle steam to 
pass, and were there but one valve the attachment 
would be always slightly in action, and thus the power 
of the low-pressure cylinder would be to that extent 
lessened. With the two-valve arrangement the space 
between becomes a receiver and tends to equalise the 
pressure between the steam side of piston and the other 
side of the valve which closes the steamend. This 
equalisation of the pressure naturally checks the ten- 
dency of steam to pass the valve. With regard to the 
power required to actuate the compound attach- 
ment, we understand that a 5-in. valve with a 


7-in, lever is easily worked by one hand when the 





steam pressure is 25 lb., which is a greater pressure 
than it would ever be in ordinary work. The slot 
in the lever is, as a rule, sufficient to allow the 
throttle valve to be closed one-half to two-thirds 
of its traverse before the compound attachment 
comes into play. An arrangement has also been 
introduced, But is not shown in the illustrations, 
which, in case of a breakdown, will lock the 
throttle valve dead shut, and the compound attach- 
ment wide open. This would only leave sufficient steam 
in the high-pressure casing to give one stroke of the in- 
termediate cylinder, which naturally would prevent all 
chance of racing, as it would bring the engine to a dead 
stop and relieve it of all strains. The governor itself 
is fitted close to the starting platform, and by a simple 
modification the gear can be arranged for stopping the 
engines instantly in case of danger at sea, pa as col- 
lision, or a man overboard, &c. This would give a 
quicker control than is obtained by the ordinary 
method, a point of vital importance in either of the 
above contingencies. In the case of twin-screw ships 
both sets of engines could be stopped at once, and 
there would be the further advantage that one screw 
would not be working longer than the other, and 
thus tending to slew the ship round out of her course. 
This is a very important point in vessels with 
twin screws, and is a strong argument in favour 
of governing appliances so arranged as to stop both 
engines simultaneously. Mr. Churchill, as is well 
known, has always advocated the continuous run- 
pe of a marine engine governor so that it may be 
ready to be brought into action whenever an accident 
may require it, and it is a curious fact that very few 
mishaps occur during heavy weather, which goes to 
prove that at sea, as on land, it is the unexpected 
which happens. It may be added that the arrange- 
ment now described has been devised to meet the 
recommendations of the Court of Inquiry which sat to 
investigate the great breakdown of the City of Paris. 
The governors are made in several sizes suitable 
for engines of varying power. It is well that ship- 
owners should bear this fact in mind when specifying for 
a marine governor. Unhappily there are contractors 
unscrupulous enough to fit governors of the smallest size 
to very bigand full-powered engines; and thus, although 
they fulfil the letter of their contract by supplying a 
governor of a certain description, they lead to a false 
security which only enhances the danger of mishap. 
The compound attachment has already been fitted to 
several vessels; amongst others to four steamers for 
the Manchester, Sheffield, and Lincolnshire Railway, 
and the Cape steamer Scott, a twin-screw vessel of 
10,000 indicated horse-power, now being engined 


by) 
Dennyand Qo. Other vessels are coming forward which 












FOR MULTIPLE-CYLINDER ENGINES. 
CHURCHILL, AND CO., ENGINEERS, LONDON. 












N igs SS 
N ww Ky 
EN ~ 
IN 
oot 
4 


SS 
S 


v1 


=I 


lel 
ISS 





Lj 


ce 


WM 








MMM 
\S 


KX 








are to be fitted with these compound controlling ap- 
pliances. The address of Messrs. Durham, Churchill, 
and Co., is 9, London-street, E.C. 


INDUSTRIAL NOTES. 

Tue lock-out of joiners in the London district con- 
tinues, and very little has been done in the direction 
of a settlement, The movement among the carpenters 
and joiners for increased wages and shorter hours may 
be explained by reference to the monthly report of the 
Amalgated Society for June, just issued. ‘The society 
has 33,611 members, of this total only 418 are returned 
as unemployed, or only a trifle over 1 per cent. of the 
whole. The flourishing state of trade in connection 
with building operations is further illustrated by the 
fact that wages have been advanced this spring in 31 
towns, in four of which the advance has amounted to 
ls. per week, in 26 towns to 2s. per week, and in one 
town to 3s. per week per man. Besides these advances 
in wages the working hours have been reduced in 
pone, towns, and generally ‘‘great improvements 
have taken place in their working rules.” So good is 
trade generally that the master builders of London 
have not been able, to any considerable extent, to 
replace the men who struck, or to fill up the vacancies 
caused by the lock-out. It is not a little strange 
that the provision agreed to during the last great 
strike in the London building trades, as to concili- 
ation and arbitration, has not been acted upon in 
this instance. Had that agreement been adhered to 
the present dispute might have been averted, or at 
least the strike and lock-out might have been avoided. 
The fault may be on the one side or the other, or both 
parties may be to blame, but in any case the omission 
to revive the old arrangement is regrettable. Some 
are now suggesting that the Conciliation Committee of 
the London Chamber of Commerce should be appealed 
to, with a view to effect a settlement. 





The condition of the engineering trades in Lanca- 
shire is certainly without animation, and there are 
indications of slackening off, in various directions, most 
distinctly, both in the engineering branches, and in 
the iron trades generally. The leading industries are, 
however, kept fairly well employed, generally speak- 
ing, uponordersin hand, but the slackeningoff as regards 
the weight of new work = forward is obvious, 
and prices in most cases, apart from specialities, have 
to be cut down to secure new orders when they offer, 
Machine toolmakers, which hitherto have been more 
favoured than other departments, are in many casea 
reporting a quietening down in so far as future pro- 
spects are concerned. Stationary engine builders are 
also running off their contracts more rapidly than they 
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are being replaced, while locomotive builders report 
only a limited weight of new work giving out, and 
that too at low prices. Among the machinists a fair 
amount of activity is maintained, and there are mode- 
rate inquiries in the market as regards new work, but 
generally only at low prices compared with those 
which have been recently obtainable. There are no 
new developments in connection with the fifty-three 
hours per week. In other respects trade disputes 
are not seriously spreading, the chief strike at present 
being at Oldham over an advance. In the iron indus- 
tries trade is in an unsettled state, and some disputes 
threaten to increase the difficulty. The finished iron 
trade seems to be improving, or tending in the direc- 
tion of improvement, for makers are indifferent to sell- 
ing, certainly at the low rates recently ruling. The 
tendency is towards firmer prices, so that a turn for 
the better may take place very soon in the iron in- 
dustry. 


In the Sheffield and Rotherham district there are 
still further indications of improvement in several 
branches of the staple trades. The heavy trades are 
in a better condition than they have been, and there is 
a hopeful turn as regards marine work. In the latter 
branches some remunerative orders have been recently 
placed with Sheffield firms, and as the shipbuilding 
trades have shown some signs of revival it is thought 
probable that further improvement will be experienced 
shortly. Several important tenders for railway 
material are in the market, and are expected to be 
placed at an early date. The file industry has de- 
cidedly improved, and so has also the saw trade, and 
some other branches of local trade are active and busy. 
Agricultural implements generally are in demand, and 
makers of spades, shovels, and hay-forks are very 
busily employed for early delivery. Crucible steel- 
makers complain of the weakness of the market for 
their class of goods. Labour disputes are still rare, 
none of serious importance being pressed at the present 
time. 


There was an ominous paragraph in the papers 
towards the close of last week of a peel strike of 
20,000 men and lads on the banks of the Clyde, con- 
sisting of boilermakers, rivetters, and iron workers 
generally, against a proposed reduction in wages of 
74 per cent. But the announcement was fortunately 
premature, in so far as a strike was concerned. Some 
reduction in wages was actually expected by the men, 
but they did not anticipate that it would amount to 
74 per cent. On Saturday the representatives of the 
Boilermakers and Iron Shipbuilders’ Society had a first 
conference with members of the Employers’ Associa- 
tion, lasting over 44 hours, without coming to a final 
conclusion as to terms. But that conference did not 
end negotiations for a settlement, the feeling being that 
a strike should be averted if possible. The piece- 
workers, however, had orders to measure up their 
work, which indicated a possible stoppage of the works 
or a concession as regards the prices heretofore paid. 


In the Cleveland district there are ominous signs of 
a coming depression in this great and active industrial 
centre. The notices given by Messrs. Bolckow, 
Vaughan, and Co,’s Steel Works expired on Friday last, 
some 4000 workmen being affected thereby. What 
the prime object of the notices is has not been ex- 
plained, but it is alleged that the work in hand is 
sufficient for some weeks to come, although there is 
and has been a scarcity of new orders. The men inter- 
pret the step as possibly meaning the closing of the 
works for a term, at the expiration of which they will 
be reopened at a considerable reduction in wages. The 
report is that the works are not to be closed, but that 
a reduction in the staff is contemplated in all the 
departments, and a reduced remuneration for those 
that remain. In any case reductions in wages are sup- 
posed to be intended, if not immediately, at no distant 
date. At certain works the number of employés has 
been reduced, at others the staff has been reduced, 
and blast furnaces have been put out of blast. But 
as yet the district cannot be said to be suffering from 
actual depression, for speaking generally, the work- 
men are doing moderately well, if nothing worse hap- 
pens than appears at the present moment. Still the 
signs are rather ominous. 


The Welsh tin-plate trade is in a critical condition, 
for some 15,000 iron and steelworkers in the extensive 
works at Cyfarthfa, Dowlais, Blaine, Ebbw Vale, 
Tredegar, and Rhymney have received notices termi- 
nating all contracts at the end of June. This act is 
said to be consequent upon the threatened stoppage in 
the tin-plate trade, and may indicate either the close 
of the several works for a period, or a general reduc- 
tion in ——. It is said that the works are to be idle 
for a month, during July ; but this may mean a reduc- 
tion in wages when the works are restarted. Here 
again the signs are ominous, and indicate a coming 
depression in trade. 


The unsatisfactory condition of the iron trade, and 





the downward tendency in prices, is further illustrated 
by the reduction in wages decided upon at the — 
of the Midland Wages Board, when it was agree 
that the wages of puddlers be reduced 3d. per ton, 
and of other workers, millmen and furnacemen, 2} per 
cent. The rates for puddling are now 8s. 3d. per ton 
in the Midlands; this price will stand until the first 
Saturday in August. It is proposed to amalgamate 
the Midland Wages Board with the North of England 
Conciliation and Arbitration Board, so that one price 
would generally rule the entire trade. The difference 
in rates which had led to disputes previously will 
thus be no longer a difficulty as regards the arrange- 
ment of rates of wages in the two districts. The 
chairman of the Midland Board assured the repre- 
sentatives present that there was a fair amount of 
trade in the district, and he thought there was no 
reason to despair of better times. 


The unfortunate dispute between the engineers and 
plumbers at Messrs. Palmers’ large works at Jarrow 
reached a crisis on Saturday last, when about 2000 
ceased work, the yard being closed. The manager, 
Mr. J. Price, met deputations of both classes of work- 
men on that day, and discussed the matter with them 
for several hours, but failed to effect a satisfactory 
arrangement with the contending partiee, upon two 
important points of difference, with the result that a 
strike ensued. This district is unfortunate as regards 
mutual recrimination and disputes between different 
bodies of workmen, the joiners and the shipwrights 
only very earn 4 were at daggers drawn over similar 
questions as to who should do certain kinds of work. 


Mr. W. J Davis, late Government Inspector of 
Factories, now the secretary of the Bfassworkers’ 
Union, and candidate for the Bordesley division of 
Birmingham, has been making serious allegations as to 
‘*sweating” at the Royal Small Arms Factory at 
Birmingham, and other indefensible practices. He 
demands an inquiry into the matter in the interests 
of the workmen, and for the credit of the Government, 
without delay. 

The Fifeshire miners have just celebrated the 
twenty-first anniversary of the introduction of the 
eight hours system with a great demonstration of some 
10,000 miners, with their wives and families taking 
part. There was great enthusiasm among those present, 
and the proceedings were very enjoyable, except for 
one regrettable incident, that of a horse taking fright 
at the music and procession, and bolting, knocking 
down and injuring, in his mad career, about twenty 
persons, some seriously. 

Nothing further has transpired with reference to the 
rumoured intention of a general reduction in miners’ 
wagers, since the speedy pronouncement of the officials 
of the National Miners’ Federation publicly declared 
the intention of that body to resist any such attempt. 
The notices of reduction in Durham and Northumber- 
land seem also to have been abandoned, if not for- 
mally withdrawn. In some districts the question of 
deductions for dirt occupies the attention of the officials 
of the unions, in other districts the whole system of 
fines is being fought, but generally a conciliator 
spirit prevails, and no strike is sanctioned until all 
efforts have failed to effect a settlement by mutual 
concession and arrangement. 

On the Continent of Europe labour questions are 
gaining a prominence over purely political movements 
above and beyond what has been experienced at any 
former period, The successful strike of the ’bus and 
tramway men in Paris is significant. The tramway 
employés at Lyons decided at a meeting held at the 
close of last week to demand an increase in wages, 
and a limit of twelve hours for a working day. The 
railway employés of Paris have threatened to strike if 
the members of their union who were dismissed for 
taking part in labour movements are not reinstated. 
At the meeting where the decision was arrived at, 
several deputies and municipal councillors were pre- 
sent. The strike among the workers at Roubaix 
caused some excitement a few days since, from the 
fact that the dressers had determined to do the work 
of the renterers, who were on strike. The men seem 
not to have been agreed with respect to the action 
taken regarding the strike. 

The recent strike of miners in the Saar district of 
Germany was in many respects a costly one to the 
men, notwithstanding the fact that it lasted only 
three days. It appears that 1900 men lost three shifts, 
at an average wage per shift of four marks, the total 
being equal to 23,000 marks. Then fifteen men were 
dismissed for calling the non-strikers blacklegs. The 
Westphalian strike was still more costly ; 40,000 men 
were involved, these had to pay a fine of six marks 
each, total 240,000 marks, or 12,0001. The discharged 
men, the victims of the strike, have had to petition 
or of Dusseldorf and Arasberg to use their 
good offices to get them reinstated again. The suffer- 
ing in connection with the strike is said to be fearful. 
The “leaders” are now universally condemned as either 
false or incapable, and the strike itself as extremely 





foolish. The strikers had no funds, nor was there any 
7 of reasonable support for the men and their 
amilies, 


Mr. Johann Weber, one of the leaders of the West- 
phalia miners during the recent disastrous disputes in 
that country, is in England gone some inquiries 
into the organisation, rules, and mode of conducting 
trade unions. It is to be hoped that the report he 
will carry back will temper the zeal of the leaders 
who are responsible for the late strike. 

The dockers have been experiencing some little diffi- 
culties again after a quietude which may be described 
asabnormal. The quaymen atthe Albert Docks allege 
that their pay and plus money are insufficient, as the 
both combined did not reach the regulation rate of 6d. 
per hour in some cases. At the close of last week 
some 200 men employed by the British India Steam 
Navigation Company, struck work in connection with 
the vessels Golconda and India, refusing to discharge 
the cargoes because of the insufficiency of the pay. 
The statement that the total earnings do not come up 
to 6d. per hour does not accord with the official 
reports. 

At the Liverpool Docks labour troubles have re- 
appeared over the question of employing non-union 
men. It appears that for some time past the union 
men and non-unionists have been working together 
amicably without any hitch. The men generally are 
satisfied with the arrangement, also with the terms 
upon which they are employed, but on Friday last an 
outsider, said to be a unionist delegate, appeared on 
the scene and interviewed the union men employed on 
the large steamer Ram Moore, which was being 
unloaded. The result of the conference was that the 
union men struck work suddenly without any notice or 
warning, refusing any longer to work with the non- 
unionists. The latter continued at their work, how- 
ever, and the operation of discharging the vessel pro- 
ceeded ; but it is feared that the step taken is only 
the prelude to further troubles at the Liverpool Docks. 


The Labour Commission is getting tardily to work. 
The three sections are to meet once a fortnight to take 
evidence. At this rate the sittings will extend over a 
long period, albeit the three sections will be taking 
po. Bh simultaneously, in a certain sense, although 
not sitting on the same day. The original draft of the 
circulars to be sent out were finally revised by the 
Commission before issue. There does not appear to be 
any great anxiety to give evidence, and its value, when 
given, will entirely depend upon the experience and 
ability of the witness. The case of the laundry 
women was absolutely lost by the clumsy way in which 
it was put to the Home Secretary a day or to ago by 
the deputation which waited upon him, Mr. Mat 
thews did not even condescend to address any obser- 
vations upon the case, but told the deputation to try 
the members of the House, his decision was given. 


strike has ended satis- 
factorily in most respects, the joint committee of em- 
ployers and employed having successfully grappled 
with the difficulties of the situation, and settled a log 
or statement list, which involves large concessions to 
the workers, The East-end men have been less for- 
tunate, the conditions being much worse, and the 
difficulties greater ; the ‘‘ sweaters” have shown little 
disposition towards any kind of friendly mutual settle- 
ment. 


The West-end tailors’ 


The London ’busmen’s agitation for a twelve hours 
day did not end without a strike. It was hoped that 
the ey, sven and proprietors would offer some con- 
cession deemed to be reasonable, but Sunday came 
without any satisfactory arrangement. The result 
was that a large number of men struck at midnight, 
after the last journey home. The men sought for an 
interview on Saturday but no interview was granted 
till the Monday, after the strike had taken place. 





NOTE ON THE MICRO-STRUCTURE OF 
STEEL.* 
By F. Osmonp, Paris. 

IN presenting to the Iron and Steel Institute a series of 
micro-photographs, which were exhibited last year at the 
Mining Exhibition held at the Crystal Palace, I do not 
pretend to offer a completed work. Notwithstanding the 
admirable researches of Dr. Sorby, which indicated the 
path and fixed the method of investigation, the structure 
of steel is so complex, and its study is so delicate, that 
the question is far from being exhausted. I shall there- 
fore merely endeavour to give an idea of the present state 
of my researches, and of the points of practical interest 
they present. : 

In examining the micro-photographs, special attention 
need not be paid to those that have n made with 
oblique illumination ; although they re gd an amount of 
information that is often of value, at the same time they 
sometimes give an incorrect idea of the structure. The 
photographs taken with normal illumination by Beck’s 


* Paper read before the Iron and Steel Institute. 
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vertical illuminator are usually clearer, and I shall con- 
fine my attention to these. 

Very mild steel is formed of polyhedral grains of almost 
pure iron, in each of which the iron presents a crystalline 
orientation, which is constant for the same grain, but 
which varies in the different grains. The grains of 
iron appear to be surrounded by foreign matter, carbide 
of iron. As the temperature is raised, the grains at first 
increase in size without changing their form, then they 
become elongated, and form a group of parallel bands. 

In steel of medium hardness the white portions consist 
of almost pure iron, and the dark portions consist of a 
mixture of iron and of carbide, the “‘ pearly constituent” 
of Dr. Sorby. In metal properly heated and well worked, 
the pure iron forms torn-up and discontinuous stripes ; 
but when the temperature is raised, the formation of 
polyhedral grains becomes more and more evident, until 
the pure iron completely envelopes these ins, and 
grows into them under the shape of fine parallel bands. 

In hard steel the pure iron behaves in a somewhat 
similar manner, but it is, of course, of much less frequent 
occurrence. I succeeded in obtaining for this metal a 
photograph which shows, when magnified 300 diameters, 
the alternately dark and brilliant strie discovered by Dr. 

rby, and considered by him to be alternate lamelle of 
iron and carbide of iron. 

Independently of any theoretical interpretation, one 
fact is clearly indicated by the photographs. This is 
that each preparation defines not only the hardness of 
the metal, other things being equal, but also the tempe- 
rature at which the metal was allowed to slowly cool. 
Moreover, as the structure and the mechanical properties 
are intimately associated, it can easily be imagined, with- 
out it being necessary to enter into fuller details, to what 
extent microscopic investigations may furnish useful in- 
formation, whether as to the value of a given metal, or as 
to the mode of correcting, and of controlling, the working, 





A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 

Chronological History of Electricity, Galvanism, Mag. 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888. 
By Mr. P. F. Morretay. 

(Continued from page 690.) 

B.C. 321.—Theophrastus, Greek philosopher, first 
observed the attractive power of the lyncurium, sup 
by many to be the tourmaline, and_gave a description of 
it in his treatise upon stones (‘* De Lapidus,” sec. 53, or 
the translation of Sir John Hill in 1774). This crystal was 

called aschentricker by the Dutch and is termed Lapis 
lyncurius by Pliny in his “Nat. Hist.,” and Lapis electricus 
by Linneus, in his ‘‘ Flora Zeylonica.” 

Theophrastus and Pliny speak of this native magnet as 
possessing, like amber, the property of attracting straws, 
dried leaves, bark, and other light ies. The different 
kinds of loadstone are thus alluded toby Pliny. (‘‘ Nat. 
Hist.,” lib. 35, cap. 16). ‘‘ Sotacus describes five kinds: 
the Aithiopian; that of Magnesia, a country which 
borders on Macedonia; a third form Hyettus in Boetia; 
a fourth from Alexandria in Troas ; and a fifth from Mag- 
nesia in Asia.” He further says that iron cannot resist 
it, ‘‘the moment the metal approaches it, it springs 
towards the magnet, and, as it clasps it, is held fast in the 
magnet’s embrace.” It is by many called ferrum vivum, 
or quick iron. 

Claudiam speaks of it as ‘‘ a stone which is preferred 
to all that is most precious in the East . . . iron gives it 
life and nourishes it.” 

Hippocrates, the father of medical science, calls it ‘‘ the 
stone which carries away iron.” 

Epicurus, an Athenian of the Egean tribe, says, ‘‘ The 
loadstone or magnet attracts iron because the particles 
which are continually flowing from it, as from all bodies, 
have such a peculiar fitness in form to those which flow 
from iron that upon collision they easily unite... The 
mutual attraction of amber and like bodies may be ex- 
plained in the same manner.” 

Cardanus intimates that “it is a certain appetite or 
desire of nutriment that makes the loadstone snatch the 
WOM... 

Diogenes Apolloniota (lib. 2, ‘‘ Nat. Quest.,” cap. 23), 
says that ‘‘ there is humidity in iron which the dryness of 
the magnet feeds upon.” 

Cornelius Gemma supposed invisible lines to stretch 
from the magnet to the attracted body, a conception 
which, says Professor Tyndall, reminds us of Faraday’s 
** Lines of Force.” 

Lucretius (“‘ De Rerum Natura,” Creech Transl., 1714) 
in explanation of verse 1030, states that “the adhesion 
of the steel to the loadstone is made in this manner. On 
the surface of the magnet there are hooks; and, on the 
surface of the steel, little rings which the hooks catch 
hold of.” (See Lucretius at B.c, 60-56). 

Thales, Aristotle, Anaxagoras of Clazomene, and the 
Greek sophist Hippias, ascribe the loadstone’s attractive 
virtue to the soul with which they say it is endowed. 

Humboldt (‘* Cosmos,” “‘ Magnetic Needle”) says soul 
signifies here ‘‘the inner principle of the moving agent.” 
and he adds in a foot-note: ‘‘ Aristotle (De Anima, i., 2) 
speaks only of the animation of the magnet as of an 
opinion that originated with Thales.” Diogenes Lertius 
interprets this statement as applying also distinctly to 
amber, for he says, ‘‘ Aristotle and Hippias maintain as 
to the doctrine enounced by Thales.” 

The native magnet appears to have long been known in 
nearly every La of the globe. (Humboldt, ‘‘ Cosmos,” 
vol. v., and Harris, ‘‘ Rud. Mag..” parts i. and ii.) 

In the Talmud it is called achzhab ’th, the stone which 
attracts ; in the Aztec, tlaihiomani tet/, the stone that 
attracts by its breadth ; in the Sanscrit, ayaskdnta, loving 
toward iron; in the Siamese, me/ek, that which attracts 





iron ; in the Chinese, thsu-chy, love stone, also hy-thy-chy, 
stone that snatches up iron; in the French V’aimant, and 
in the Spanish, iman, loving stone; in the Hungarian. 
magnet ki, love stone; while, in the Greek, it is call 
sideritas, owing to its resemblance to iron. 

Euripides called it lapis herculaneus, from its power 
over iron, and it was also known as lapis heracleus, doubt- 
less because the best was, at one time, said to be found 
near Heraclea, in i ia. (Plato, “Ion” (Burgess) 
vol. iv., page 294. See, also, Blavatsky, ‘Isis Un- 
veiled,” vol. 1., page 130. See, also Gilbert de Magneta, 
London, 1600, and Gilbert’s “‘Physiolegia Nova de 
Magnete,” &c. 

It has likewise been designated as follows: Chinese, 
tchu-chy, directing stone ; Icelandic, leiderstein, leading 
stone; Swedish, segel-sten, seeing stone; Tonkinin, 
@’anantchim, stone which shows the south, and, by rea- 
son of its t hardness, the Greeks called it calamitas, 
the French calamite, also diamant, the Hebrews khala- 
mish or kalmithath, and the Romans adamas, while ada- 
mant was the name given to the magnetic needle (com- 
pass) by the English of the time of Edward ITI. 

“This stone adamas is dryuers and other than an 
magnas, for yf an adamas be sette by yren it suffryth not 
the yron come tothe magnas, but drawyth it by a manere 
of vyolence fro’ the magnas.—Trevisa, ‘‘ Barth de P. R.,” 
Xvi., 8. 

‘The adamant cannot draw yron, if the diamond lye 
by it.”—Lyly, ‘‘ Euphues,” sig. K., page 10. 

‘Right as an adamound, iwys, can drawen to hym 
sotylly the yren.”—‘‘ Rom. Rose.” 

**In Ynde groweth the admont stone. . . . she by her 
og draweth to her yron.”—Caxton, ‘* Myrrour,” ii, 
vii., 79. 

‘*The adamant placed neare any iron will suffer it to 
be drawen away of the lodestone.” — Maplet, ‘‘ Greene 
Forest,” i. 

“*You draw me, you hard-hearted adamant; but yet 
ou draw not iron; for my heart is true as steel.”— 
hakespeare, ‘‘ Midsummer Night’s Dream,” act ii., 

scene i. 

‘*As sun to-day, as turtle to her mate, as iron to 
adamant.” --Shakespeare, ‘‘Troil. and Cress,” act iii., 
scene ii. 

“‘The grace of God’s spirit, like the true loadstone or 
adamant, draws up the yron heart of man to it.”—Bp. 
Hall, ‘‘ Occas, it.,” 52. 

‘“‘The adamant ... . is such an enemy to the magnet, 
that, if it be bound to it, it will not attract iron.’’—Leo- 
nardus, ‘‘ Mirr. Stones,” 63. 

According to Beckmann (Bohn, 1846, pages 86 to 98), 
the real tourmaline was first brought from Ceylon (where 
the natives called it touwrnamal) at the end of the sevan- 
teenth or beginning of the eighteenth century (see 4.D. 
1707). 

It is classed by Pliny as a variety of carbuncle (lib. 37, 
c. 7); John de Laet says (“‘De Gemmis,” 1647, 8vo., page 
155): ‘*The description of the lyncurium does not ill 
agree with the hyacinth of the moderns.” Watson thinks 
Sete (Phil. Trans.,” vol. li., page 394), and so does 
John Serapion (‘‘ Lib. de Simplicibus Medicinis,” Argent, 
1531, fol., page 263); whilst Epiphanius (‘‘ De Gemmis,” 
xii.) states that he could find in the Bible no mention of 
the lyncurium, which latter he also believes to have been 
the hyacinth. On the other hand, the Duke de Noya 
Caraffa (‘*‘ Recueil de Mem. A®pinus,” ———- 1762, 
8vo., 122) considers the tourmaline to be i entical 
with the theamedes of the ancients. 

The betylos has doubtless been likewise named in this 
connection. Strabo, Plioy, and Helancius, all speak of 
the electrical or electro-magnetic power of the betyli. 
They were worshipped in the remotest antiquity in Egypt 
and Samothrace, as magnetic stones ‘‘ containing souls 
which had fallen from heaven,” and the priests of Cybele 
wore a small betylos on their bodies (‘* [s's Unveiled,” 
vol. i., page 332).!° 

B.C. 285 to 247.—Ptolemy (Ptolemeus) II., surnamed 
Philadelphus, or the brother-loving, son of Ptolemy 
Soter, ordered Timochares, the architect of the palace, to 
suspend the iron statute of Arsinoé in the temple of 
Ph 


statue wa3 never completed, owing to the death of both 
Ptolemy and of his architect, Ansonius (Decimus 
Magnus), a Roman poet of the fourth century asserts the 
contrary in his most important work ‘‘ Mosella” (verse 
315), translated by De la Ville de Mirmont, and the first 


edition of which was published by Ugollet at Venice in | fish 


1499. Therein itis said: ‘*Timochares (and not Dino- 
chares, Dinocrates, Democrates, or Chirocrates) suspended 
the statue in mid air (dans les hauteurs aériennes du 
temple). . . . Under the ceiling—-vault crowned with 
stones—a bluish magnet draws, by means of an iron 
hair, the young woman which it holds in its embrace.” 

King Mosutatie alludes (‘‘ Cassiodor. . . variar,” lib. 1., 
epist. 45) to a statue of Cupid suspended in the Temple 
of Diana at Ephesus (one of the Seven Wonders of the 
World), and St. Augustine (‘‘De Civitate Dei,” xxi., 6) 
speaks of a bronze figure suspended in the Temple of 
Serapis, at Alexandria, by means of a magnet attached to 
the ceiling.!® 


45 See Enfield, ‘‘ Dict. Phil.,” i., 152 ; Bostock’s Pliny, 
book 37., chap. 12; Azuni, ‘‘ Boussole,” 1809, page 37 ; 
Venanson, Be l’Invention de la Boussole Nautique,” 
Naples, 1808, pages 27 to 29; Thomas, ‘‘Sc. An.,” 1837, 
page 250. See also De Noya at ‘‘ Enc. Brit.,” 1856, viii., 
page 529, and at Priestly, ‘‘ Hist. of Elec.,” 1775, page 
293; likewise Emerson’s works, London, 1873, vol. ii., 
pages 125, 126. 

16 See De Mirmont, ‘‘ La Moselle,” 1889, ‘‘Commentaire,” 
pages 93 and 95; Knight’s ‘‘ Mech. Dic.,” vol. ii., page 
1370; ‘* Eng. Cyc.,” ‘* Biography,” vol. i., page 363. 





aros. P 
Although Pliny says (liber 54, cap. 14) that the 





B.C. 200.—Polybius, a Greek statesman and historian 
describes (lib. 10, cap. 45, ‘‘ General History”) his optical 
telegraph pyrsia, because the signals were invariably pro- 
duced by means of firelights—an improvement u the 
modes of communication previously ongute Cle- 
oxenes and Democlitus. tt consisted of a board upon 
which the twenty-four letters of the Greek alphabet were 
arranged in five columns, each column having five letters 
(the last space being vacant). The party signalling would 
hold up with his left hand a number of torches, repre- 
senting the column from which the desired letter was to 
be taken, whilst in the right hand he would hold up to 
view as many torches as were necessary to indicate the 
particular letter required.!” 

B.C. 60 to 66.— Lucretius (Titus Lucretius Carus), 
Roman poet, alludes to the magnet in his poem “‘ De 
Rerum Natura” (‘‘The Nature of Things”), thus trans- 
lated by Dr. Thomas Busby, London, 1813, book vi., 
verses 1045 to 1059 : 


‘* Now, chief of all, the Magnet’s powers I sing, 
And from what laws the attractive functions spring. 
(The Magnet’s name the observing Grecians drew, 
From the Magnet’s region where it grew) 
Its viewless, potent, virtues men surprise ; 
Its strange effects they view with wondering eyes, 
When, without aid of hinges, links or springs, 
A pendent chain we hold of steely rings, 
Dropt from the stone ; the stone the binding source, 
Ring cleaves to ring, and owns magnetic force ; 
Those held superior, those below maintain ; 
Circle ’neath circle downward draws in vain 
While free in air disports the oscillating chain, 
So strong the Magnet’s virtue as it darts, 
From ring to ring and knits the attractive parts.” 


The rendering of the same by Thomas Greech, A.M., 
London, 1714, book vi., verses 894 to 989, likewise 
deserves reproduction here : 


** Now sing, my muse, for ‘tis a weighty cause, 
Explain the Magnet, why it strongly draws, 
And brings rough iron to its fond embrace : 
This men admire ; for they have often seen 
Small rings of iron, six, or eight, or ten, 
Compose a subtile chain, no tye between: 

But, held by this, they seem to hang in air, 
One to another sticks and wantons there ; 
So great the loadstone’s force, so strong to bear ! 


First, from the Magnet num’rous parts arise, 

And swiftly move ; the stone gives vast yg ; 
Which, springing still in constant streams, displace 
The neighb’ring air, and make an empty space ; 
So when the steel comes there, some parts begin 
To leap on through the void, and enter in. 


The steel will move to seek the stone’s embrace, 
up or down, or t’any other place, 
Which way soever lies the empty space.” 


Thetransmission of the magnetic attraction through rings 
or chains is also alluded to in Plato’s ‘ Ion,” page 533, 
D. E., Ed. Steph ; by Pliny, lib. 34, cap. 14; St. Augns- 
tine, ‘‘ De Civ. Dei.,” xx., 4; Philo, ‘*‘ De. Opif. Mundi,” 
D. ed. 1691, , ; likewise by the learned Bishop Hall, 
‘* the English neca,” as follows: ‘* That the loadstone 
should by his secret virtue so drawe a to it selfe, as 
that a whole chaine of needles should all hang by insensible 

ints at each other, only by the influence that it sends 

owne from the first, if it were not ordinary, would seeme 
incredible.” (‘* Meditations,” 1640, con. 3, par. 18). 

D. 50.—Scribonius Largus Designatianus, Roman 
physician, relates (in chapters i. and xli. of his “‘ De Com- 
positione Med. Medica”) that a freedman of Tiberius 
called Anthero, was cured of the gout by shocks received 
from the electric torpedo, and Dioscorides advises the 
same treatment for inveterate pains of the head (‘‘ Tor- 
pedo,” lib. 2). Other applications are alluded to by 
Galen, ‘Simp. Medic.” lib. 2, ‘*‘ Paulus A®gitina,” lib. 7 
—vide ‘‘Ency. Met.,” “‘ Electricity,” iv., e 41. See 
also Bertholon, ‘‘ Elec. du Corps Humain,” 1786, vol. i., 
e 174. 
ahie states (“‘ Hist. Elec. Tel.,” page 172) that, along 
the banks of the Old Calabar River in Africa, the natives 
employ the electrical properties of the gymnotus for the 
cure of their sick children. They either place the ailing 
child beside the vessel of water containing the animal, or 
the child is made to play with a small specimen of the 


sh. 
A.D. 121.—The Chinese knew of old the magnet, its 
attractive force, and its polarity, but the most ancient 


record made of the peculiar property possessed by the 
loadstone of communicating polarity to iron, is explicit] 
mentioned in the celebrated dictionary ‘‘ Choue Wen,” 


which Hintchin completed in A.D. 121, the fifteenth year 
of the reign of the Emperor Ngan-ti of the Han dynasty. 

This dictionary contains a description of the manner in 
which the property of pointing with one end towards the 
south may be imparted to an iron rod bya series of 
methodical blows, and alludes to the ‘‘stone with which 
a direction can be given to the needle.” 

“In Europe, it has been thought that the needle had 
its chief tendency to the north pole; but, in China, the 
south alone is considered as containing the attractive 

wer.” (Sir G. Staunton, ‘‘ Account of an Embassy,” 

c., London, 1797, vol. i., page 445). es: 

Le Pere Gaubil, who was sent to China in 1721, and 
died in Pekin in 1759, says (‘‘ Histoire. . . de la Dynastie 
de Tang,” in ‘‘ Mémoires Concernant,” &c., vol. xv.) that 
he found in a work written towards the end of the Han 





17 See Rollin’s ‘‘ Ancient History,” 9th Dundee, vol. 
vi., page 321; ‘‘ Emporium of Arts and Scienzes,” vol. i., 
pages 296 to 299; ‘* Penny Encyl.,” vol. xxiv., page 145. 
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dynasty, the use of the compass distinctly marked to dis- 
tinguish the north and the south. He also states, though 
doubtless erroneously, that that form was given it under 
the reign of Hian-Tsoung. 

With reference to the magnetic attraction to the pole, 
it is well to bear in mind that no allusion whatsoever is 
made thereto by any of the writers of classical antiquity. 
This much has already been stated under date B.o. 
1000-907. It certainly appears to have escaped the atten- 
tion of the ancient Greeks and Romans, whose admiration 
according to the learned French physician Falconet 
(‘* Dissert. Hist. et Crit.”), was excited solely by the 
attractive property of the loadstone. 

The Rev. Father Joseph de Acosta (“Natural and 
Moral History of the Indies,” tr. C. B. Markham, C. B., 
lib. 1, cap. 16) thus alludes to the above subject: ‘‘I 
finde not that in ancient bookes there is any mention 
made of the vse of theiman or loadstone, nor of the com- 
passe (aguja de marear) to saile by ; yea, I beleeve the had 
no knowledge thereof . . . Plinie speakes nothing of that 
vertue it hath, alwaies to turn yron which it toucheth 
towards the north. . . . Aristotle, Theophrastus, Dios- 
corides, Lucretius, Saint Augustine, nor any other writers 
or naturall a that I have seene, make any men- 
tion thereof, although they treat of the loadstone.” 

Thomas Creech, in the notes to his translation of 
Lucretius’s ‘‘ Re Rerum Natura,” says: ‘‘ Nor indeed do 
any of the antients treat of this last (the directive) power 
of the loadstone .... and Guido Pancirollus justly 
places it among the modern inventions, ”!8 

A.D, 218. —Salmasius, in his commentary upon 
Solinus, asserts that at thisdate amber was known among 
the Arabs as karabe or kahrubd, a word which Avicenna 
states, is of Persian origin, and signifies the power of 
attracting straws; the magnet being called ahang-rubd, 
or attractor of iron.!9 

), 232-290.—Africanus (Sextus Julius), an eminent 
Christian historical writer, author of a chronicle extend- 
ing from the date of the creation to A.D. 221, as well as of 
an extensive work entitled ‘‘ Kestoi,” states that the 
Roman generals perfected a system of readily commu- 
nicating intelligence by means of fires made of different 
substances, ”? 

A.D. 235.—It is related that one Makium, who was 
ordered by the Chinese emperor to construct ‘‘a car which 
would show the south,” succeeded in doing so and thus 
recovered the secret of manufacture which had for some 
time been lost. The ‘*‘Am. Jour. Se. and A.” (vol. xl., 
page 249) adds that, from this date, the construction of a 
magnetic car seems to have been a puzzle... . and the 
knowledge of the invention appears to have been confined 
within very narrow limits. Humboldt says that the 
magnetic wagon was used as late as the fifteenth century 
of our era, and the ‘‘ Am. Jour. Sc. and Arts” states that 
it cannot be traced later than 1609. 

A.D. 265-419, The earliest mention or printed record 
of the use of the magnet for navigation appears in the 
justly prominent Chinese dictionary, or rather encyclo- 
pedia, ‘‘ Poei-wen-yun-fou,” wherein it is mentioned that 
there were during this period (that of the second Tsin 
ynaey) ships directed to the south by the ching or 
needle. 

It is likewise therein stated that the figure then placed 
upon the magnetic cars represented ‘‘a genius in a feather 
dress,” and that, when the emperor went out upon State 
occasions, this car ‘always led the way and served to 
indicate the four points of the compass,’”*! 

295-324.—Koupho, Chinese physicist as well as 
writer, and one of the most celebrated men of his age, 
compares the attractive property of the magnet with that 
of amber animated by friction and heat. In his ‘ Dis- 
course on the Loadstone,” he says, ‘‘ The magnet attracts 
iron as amber draws mustard seeds, There is a breath 
of wind that promptly and mysteriously penetrates both 
bodies, uniting them imperceptibly with the rapidity of 
an arrow. It is incomprehensible.”2? 

D. 304.—Saint Elmo (Saint Erasmus), Bishop of 
Formiz, in ancient Italy, who suffered martyrdom about 
this date at Geta, is the one after whom sailors in the 
Mediterranean first named the fires or flames which are 
supposed to be of an electric nature and which appear 
during storms either at the yardarms, mastheads, in the 
rigging, or about the decks of a vessel. When two flames 
are seea together they are called Castor and Pollux, 
**twin gods of the sea, guiding the mariner to port,” and 
are conside by seamen as ar indication of good luck 
and of fine weather, but when only one flame is visible is 
called Helena, and is supposed to be an evil omen, ‘‘ the 
beacon of an avenging god luring the sailor to death.” 

St. Elmo’s fire is also known to the Italians as the fire 
of St. Peter and of St. Nicholas, to the Portuguese as 
San Telmo and as Corpos Santo, and to the English 
sailor as con:azant or corposant. 

The historian of Columbus’s second voyage says that 
during the month of October, 1493, ‘St. Elmo appeared 
on the ip Le masts with seven lighted tapers.” It 
is also alluded to by Pliny, ‘Nat. Hist.,” lib. 2, cap. 
37; by Stobeus, ‘‘Eclogarum Phy:.,” i., 514; Livy, 


18 See Davis, ‘‘ The Chinese,” 1844, vol. iii, page 12; 
Klaproth, ‘‘ Boussole,” Paris, 1834, pages 9, 10, and 66 ; 
Azuni, ‘* Boussole,” Paris, 1809, page 30; ‘‘ Engl. Cycl.,” 
Arts and Sciences,” vol. v., page 420; ‘‘ Cosmos,” 1848, 
vol. ii., 628. 

1” See **Ency. Met.,” vol. iv., page 41; Fahie, ‘‘ Hist. 
of EL. Tel.,” page 29. 

2% See Shaffner, ‘‘Tel. Man.,” 1859, page 19; ‘‘ Appl. 
Cycl.”, 1871, vol. xv., page 333. 

21 See Davis, ‘‘The Chinese,” 1844, vol. iii., page 12; 
Klaproth, ‘‘ Boussole,” Paris, 1834, pages 66, 67; John- 
son, ‘ Univ. Cycl.,” vol. i., page 927, ed. 1877. 

*? See Klaproth, Paris, 1844, ‘‘ Boussole,” page 125; 
**Cosmos,” vol., v., page 51, 





cap. 32; Seneca, ‘‘Nat. Qucest.,” i, 1; by Ceesar, 
“De Bello Africano,” cap. 6., edit. Amstel., 1686; and 
by Camoens, ‘‘Os Lusiades,” canto v., est. 18, 


** Last night I saw St. Elmo’s stars 
With their glimmering lanterns all at play, 
On the tops of the masts and the tips of the spars, 
And I knew we should have foul weather to-day.” 
—Longfellow, ‘‘Golden Legend,” chap. v. 
“ .  , , Sometimes, I’d divide, 
And burn, in many places, on the topmast, 
The yards and bowsprit, would I flame distinctly, 
Then meet and join. : ° » a 
—Shakespeare, ‘‘The Tempest,” act i., scene ii.23 
A.D. 400.—Marcellus Empiricus, who was magister 
oficiorum in the reign of Theodosius the Great (379 to 
395) states, in his ‘*De Medicamentis Empiricis,” that 
the magnet called antiphyson attracts and repulses iron. 
This, adds Seamed. in his ‘‘ Résumé,” chap. iii., 
further proves that these properties were known in the 


fourth century.*4 
(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

THERE was launched on Thursday, the 21st ult., from 
the Southampton Naval Works, a steel screw steamer 
named Jatoba, built to the order of Messrs, Jacob 
Walter and Co., London, for the Brazilian coasting 
trade. She is about 900 tons, having large hatches 
for carrying machinery, and is built of steel. Her dimen- 
sions are: Length, 190 ft. over all ; breadth, 27ft. ; depth, 
13 ft. Gin. Her machinery is of the triple-expansion 
type. She will be followed by a sister ship named the 
Apore in a few days. The builders also launched re- 
cently for the same owners a small composite tug for Rio 
de Janeiro. She has engines of 100 horse-power, and will 
steam 10 knots. 


On Friday, May 22nd, Messrs. Wm. Simons and Co. 
launched complete from their yard at Renfrew the third 
of three steam hopper barges for the Corporation of 
Preston.- The dimensions of the vessel are as follows: 
Length, 130 ft. ; breadth, 24ft.; depth, 9} ft.; and it has 
a hopper capacity to contain 300 tons of dredgings. The 
engines will indicate 250 horse-power. The vessel has 
been constructed under the direction of Mr. A. F. Fowler, 
and under the personal supervision of Mr. Henry 
Threlfall. The two former vessels, which have been 
a within the last two months, are now at work at 

reston. 


Messrs. William Hamilton and Co., Port-Glasgow, 
launched on Saturday, May 23, a steel steamer built to 
the order of Mr. Robert Taylor, Dundee. She is 205 ft. 
between perpendiculars, 29 ft. breadth of beam, 14 ft. 8 in. 
depth of hold, 66 coefficient of fineness, and to carry 700 tons 
deadweight on a draught 12 ft. 9 in. mean, at a speed of 
14 knots, and about 820 tons'on a draught of 14 ft. 6 in. 
The engines are of the compound surface-condensing type, 
of 1400 indicated horse-power, built by George Clark, 
Limited, Sunderland, 


S.S. Maria, 302 ft. by 40 ft., by 19 ft. 6 in. moulded, 
built by Messrs. J. Priestman and Co., of Sunderland, 
for Mr. A. Embiricos, Braila, was taken out on trial on 
the 23rd ult. The engines have cylinders 23 in., 37 in., 
and 59 in. in diameter by 42 in. stroke, by Messrs. West- 
garth, English, and Co., Middlesbrough. The vessel was 
fully loaded, and a speed of 104 knots was obtained at the 
measured mile, and the trial trip being in every way 
satisfactory the vessel left for Pe, Fixe = Amal 


The new steamer Stream Fisher went on her official 
trial tripon Saturday, May 23. This vesselisthelatest addi- 
tion of the Fisher Line of steamers, and is the fifth built by 
Messrs. MacIlwaine and MacColl, Belfast, for the same 
owners, Messrs. James Fisher and Sons, Barrow-in-Fur- 
ness. ‘The Stream Fisher is 174 ft. long, 26 ft. beam, and 
14 ft. deep. She is built principally of steel, and has 
been fitted for the Channel trade. The engines supplied 
by the builders are of the triple-compound type, and are 
designed for a working pressure of 160 1b. per square inch. 
She was run over the measured mile, and attained a speed 
of nearly 11 knots, 


The Grangemouth Dockyard Company on Saturday, 
May 23, launched from their se at Grangemouth a 
twin-screw steamer for Rio de Janeiro, South America, 
of the following dimensions: 220 ft. by 35 ft. by 194 ft. 
hold to main deck. She has been built to the order of 
Messrs. Hutson and Corbett, engineers, Glasgow, for 
Messrs. Hill, Gomes, and Co., of Manchester. She was 
named the Meteore. The company on the same day 
launched a 1200-ton steel barque from their yard at Alloa, 
to the order of A. O. Luidvig, of Kragero, Norway. 


The wood auxiliary screw yacht Southern Cross was 
launched from Messrs. Forrest and Son’s Wyvenhoe 





*3 See, also, ‘* Nouvelle Biog. Générale,” vol. xvi., page 
179; “Grand Dic. Universel du_xix. sitcle,” of Pierre 
Larousse, tome vii., page 786; Humboldt, ‘‘ Cosmos,” 


1849, vol. ii., page 245; uerel, ‘* Traité Exp.,” 1834, 
vol. i., page 34, and his ‘‘ Résumé,” chap. i. ; also Proco- 
pius, ‘“‘De Bello Vandal,” lib. 2, cap. 2; Louis Figuier, 
‘* Exposition,” &c., Paris, 1857, vol. iv., page 138, &c; 
William Falconer’s ‘‘ Observations,” &c., in vol. iii., page 
278 of *‘ Mem. Lit. and Ph. Sc.,” Manchester, 1790, trans- 
lated in Italian 1791 ; for an account of the flames appear- 
ing upon the spear points of the Roman legions. 

See Klaproth, “‘ Boussole,” 1834, page 12, and Harris, 
“* Magnetism,” i, and ii, 





shipyard on Tuesday, the 26th inst., and will be rigged as 
a three-masted brigantine, and a with compound 
meg pom ge, A machinery by Messrs. Plenty and 
Sons, Limited, of Newbury, the cylinders being 11 in. and 
22in. by 15in. stroke, and constructed for a working 

ressure of 100lb. The dimensions of the vessel are: 
Teeath over all, 149 ft. ; length between perpendiculars, 
130 ft. ; breadth extreme, 26 ft. 6 in. ; depth of hold, 
14ft. 3in.; tonnage, Thames measurement, 386 tons. 
The Southern Cross has been built to the order of the 
Right Rev. J. R. Selwyn, Bishop of Melanesia. 


On May 28 the screw steam yacht May, belonging to 
Mr. Ninian B. Stewart, of Kiel, ran a series of trials on 
the measured mile and between the Cloch and Cumbrae 
lights, the results being satisfactory, a mean speed of 
ry knots being attained. This vessel was built by the 
Ailsa Shipbuilding Company, Troon. Her dimensions 
are: Length over all, 242 ft.; on load line, 204 ft. ; 
breadth, 27 ft. 6 in. ; depth moulded, 19 ft. Her engines 
have cylinders 19 in., 81in., and 51 in. in diameter, by 33 in. 
stroke, supplied by Messrs. David Rowan and Son. 

The Union Company’s Royal Mail steamer Scot, 
launched by Messrs. iiam Denny and Brothers, Dum- 
barton, went on her trial trip on Friday, May 29, in the 
Firth of Clyde. The new vessel has been specially de- 
signed for the South African mail service, and will be the 
largest and most powerful on the route. Her gross 
tonnage is 6850. Accommodation has been provided for. 
212 first-class, 104 second-class, and 108 third-class pas- 
sengers ; but should emigrants become more numerous at 
any time a re-arrangement of the steerage will permit of 
several hundreds additional being carried. The vessel 
has twin screws, driven by two sets of triple-expansion 
engines indicating 12,000 horse-power. ‘The contract 
speed of 18} knots was exceeded alike on her preliminary 
and deep draught and progressive trials. On the pre- 
liminary trial over the measured mile at Skelmorlie a 
mean speed of 19.62 knots was attained. On the other 
trials the average speed over the measured mile on a mean 
draught of 23.2 was 19.176, the mean of the last two being 
19.295. On the 8th inst., the Scot ran her official trials 
on the measured mile at Stoke’s Bay, near Southampton, 
and realised a mean speed of 18.9 knots, which is con- 
siderably in excess of the speed attained by any steamer 
employed in the Cape trade. The horse-power developed 
was 11,656. 


The new screw steamer Sea Belle, built by Messrs. J. 
Scott and Co., Kirkcaldy and Kinghorn, went on her 
trial trip on May 29. The mean speed of two runs be- 
tween Oxscar and Inchkeith was 13 knots. The Sea 
Belle was built to the order of Messrs. Leach and Co., 
London, for the London and Ghent trade. Her dimen- 
sions are 200 ft. length, 29 ft. beam, and 13 ft. depth of 
hold. The engines, which were also built by Messrs. 
Scott and Co., are triple-expansion, 160 horse-power. 


Messrs. Willoughby Brothers, of Plymouth, success 
fully launched from their yard at Devonport, on Wed- 
nesday, a tug-boat named the Conqueror, built for 
Mr. G. Etheredge, of Limehouse. The Conqueror is 
an exceptionally strongly built boat, and will be used for 
towing on the Thames. She is constructed entirely of 
steel, and both hull and machinery have been built under 
Lloyd’s special survey. She is 70 ft. over all, has a beam 
of 18 ft. 1 in., anda depth of 8 ft. 6 in. Her engines 
are compound surface-condensing, with cylinders 123 in. 
and 24 in. in diameter, and 18 in. stroke. The boiler 
has a working pressure of 100 1b. per square inch. The 
Conqueror is the fifth boat of a class launched by Messrs. 
Willoughby Brothers during the past two years. Messrs. 
Willoughby are building a larger tug-boat on service in 
Liverpool, and a new ferry bridge for Saltash. 


Messrs. S. M‘Knight and Co., shipbuilders, Ayr, 
launched from their yard a handsome saloon paddle pas- 
senger steamer, named Lady Rowena, for the North British 
Steam Packet Company for their Craigendoran and Arro- 
char passenger service. Thedimensions are: Length be- 
tween perpendiculars, 200 ft.; breadth, 21 ft.; depth 
moulded, 7 ft. 3in. The machinery, which will be supplied 
by Messrs. Hutson and Corbett, Glasgow, is diagonal sur- 
face-condensing, having acylinder 50 in. in diameter by 
72 in. stroke, steam being supplied by a haystack boiler. 


Messrs. Fleming and Ferguson, shipbuilders, Paisley, 
launched on the 8rd inst. a handsome steel steam yacht of 
250tons yacht measurement. This vessel has been built to 
the order of Mr. Peter Coats, and is fitted up in a luxurious 
manner, with all the latest improvements. She is to be 
supplied by the builders with a set of their improved 
quadruple engines, which are expected to drive her at a 
high speed. As she left the ways she was named the 
Zara by Miss Coats, niece of the owner. The Zara has 
been built to the designs and under the superintendence 
of Mr. G. L. Watson, naval architect, Glasgow. 


The Campbeltown Shipbuilding Company’s steamer 
Brio, of 699 tons net register, and 1850 tons guaranteed 
deadweight, recently launched from their yard at Camp- 
beltown, Clyde, went her trial trip on the measured mile at 
Skelmorlie, when the — speed attained was 104 knots. 
This is over the guaran on Messrs. R. en- 
wick and Joseph Reay, of Newcastle-on-Tyne, are the 
owners. The Brio’s dimensions are: 225 ft. between 

rpendiculars by 32 ft. by 17 ft. 4in. moulded. The engines 
Cane cylinders 17 in., 27 in., and 44 in. in diameter, by 
33 in. stroke ; they were constructed by Messrs. Kincaid 
and Co,, Limited, Clyde Foundry, Greenock, 
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STEAM ENGINES AND BOILERS. 


10,164. R. G. Brooke, Blackpool, Lancs. Injectors. 
{lld. 13 Figs.) July 1, 1890.—The casing 1 of the injector is 
formed with a flange 2 by which the injector can be fixed partly 
inside the boiler 3; the steam inlet branch 4 terminates 
in a flange 4a. The outer side of the casing, when the in- 
jector is in place, is formed with a steam nozzle 5, a water inlet 
branch 6, an overflow outlet 7 for an overflow passage 8 that leads 
to the ordinary overflow 9, and two passages 10 and 11 connected 
by a passage 12 controlled by a non-return valve 13. The part of 
the casing which projects into the boiler carries an ordinary com- 
bining nozzle 14, having a single overflow 9, and also the delivery 
nozzle 15, which is connected to an elongated bush 16. This bush 
is formed with two sets of lateral openings 17 and 18 separated 
by a diaphragm closing a direct passage through the delivery 
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nozzle into the boiler. One set of these openings, viz. 17, is in 
communication with the inner end of the passage 10 in the casing 
through which the combined jet is led backward to one side of 
the back pressure valve 13, and the other set, viz. 18, is in com- 
munication with the inner end of the passage 11, through which 
the combined jet is again led forward after passing the valve. 
The valve 18 can be held closed when desired by a screw spindle 
20. When the injector is fixed in position for use the steam inlet 
branch 4 is fixed by its flange 4a opposite one end of a tube 21, 
the other end of which extends into the steam space of the boiler. 
The open delivery end 22 of the casing is within and in direct com- 
munication with the interior of the boiler and can be provided 
with a coupling 23 for a pipe by which the combined jet may be 
led to any desired part of the boiler. (Accepted May 6, 1891). 


1277. KE. de Strens, Rome. Steam Boiler Furnace. 
[6d. 2 Figs.) January 23, 1891.—Two fires A and B are 
arranged one above the other, the upper fire having a reverse 
draught and being supported by a series of bars m of refractory 
material leaving openings between them through which the pro- 
ducts of combustion from this upper fire pass, whilst the 
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lower fire, which is supplied with fuel falling in an incandescent 
state from the upper fire, has at its rear a cavity D communicat- 
ing directly with the ashpit V, and in which the fuel completes its 
combustion, all the products of combustion being conducted to a 
mingling chamber C subjected to the oxidising action of the air 
passing through the cavity D before they are utilised. (Accepted 
April 29, 1891). 


2605. W. M. M ave, Bolton. Preventing Exces- 
sive Speed of Engines. [6d. 9 Figs.) February 13, 1891.— 
A spindle A is supported in bearings on the cylinder, and is con- 
nected to the valve gear to be actuated. On the spindle A are 
mounted levers B,C, and N. The levers B and N are firmly 
secured on the spindle A. The lever Cis mounted loosely on the 
spindle A, and is provided with a catch piece E which engages 
with the outer part of the lever B by the spring F. Secured to 
the catch piece E and pivotted on the same centre are the arms 
GandGl. The lever C is actuated by the rod D coupled to the 
governor. On the governor rising to its highest position the arm 
G1 will be brought into contact by the movement of the rod D 
with the end of the screw H!, by which action the catch piece E 
will be disengaged from the lever B, after which the weight N! on 
the lever N will rotate the spindle A sufficiently to shut off steam 
from the engine, thus bringing the latter to a standstill. Before 
the engine can be restarted the catch piece E must be re-engaged 
with the lever B, On the governor reaching its lowest position the 
arm G will be brought in contact with the projection H on the 
lever J carrying the balance weight Jl and the arm K by which 
the catch piece E is disengaged from the lever B. The apparatus 





can be put out of action by the lever which removes the projec- 
tion H out of line with thearm G. On restarting the engine the 
notched rod L, which is attached to the governor rod D at M, 
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engages with the arm K and returns the lever J to its original 
position. (Accepted April 29, 1891). 

5251. H. E. Newton, London. (C. C. Worthington, 
Irvington, N.Y., U.S.A.) Direct. es. (8d. 
3 Figs.) March 24, 1891.—A rocking beam K connects the piston- 
rods of the two main cylinders A, C, and a compensating cylinder k 
and piston act upon each end of the beam, so as to offer a 
gradually decreasing resistance to the main pistons during the first 
part, and a gradually increasing assistance during the last part of 
their strokes. When the beam K is in the dotted position, such 
that the piston of the cylinder C has completed its down stroke 
and the piston of the cylinder A its up stroke, and that the pistons 
of the cylinders A, C are ready to commence their strokes in the 
opposite directions, the angle of the rods p of the compensating 
cylinders & with relation to the beam K is such as to resist the 
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downward movement of the piston of the cylinder A and the 
upward movement of the piston of the cylinder C. During 
the first part of the strokes the power developed by the steam 
against their pistons will be resisted by the power developed in the 
compensating cylinders, but this resistance will be gradually re- 
duced until the pistons of the cylinders A, C arrive at the middle 
of their strokes, at which time the piston-rods of the compen- 
sating cylinders will be brought into line, and will therefore oppose 
each other, but offer no resistance to the pistons of the main 
steam cylinders. During the last part of the stroke of the pistons 
of the main steam cylinders the pistons of the compensating 
cylinders will offer a gradually increasing assistance to the main 
pistons. (Accepted April 29, 1891). 


ELECTRICAL APPARATUS. 


5343. J. Brockie, London. ArcLamps. [6d. 5 Figs.) 
March 25, 1891.—This invention relates to a construction of the 
framework in which a top cover A, a middle guide plate B, and a 
baseplate C are held firmly together by a rod D. e regulating 
mechanism is accommodated in the space between A and B, and is 
protected by a cylindrical casing E fixed to the cover A. The 
space between B and C is also inclosed within a casing F, which 
ean be slid up within E when access is required to the parts 
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within F. Two tubesG, G, extending from the base C, carry a 
double-rimmed crosshead H, and within the tube G slide I 
which are fixed to the globe carrier J. A central pin K has 
through it acrosskey, which holds J up to H, but which, in turn- 
ing the pin one-quarter round, can pass down through the elon- 
gated hole of H, and thus the globe can be lowered until the 
heads of the rods I rest on shoulders within the eyes of the cross- 
head H. The upper carbon is held in a socket at the end of a rod 





L, which is fixed to atube R sliding alongarod M. The rod L 
and tube R are protected from products of combustion of the 
carbons by a tube N, which is jointed tightly to both the plates B 
and C. The lower carbon is held in a socket on a rod P, whic 
slides through the plates Band C. At the tops of each of the rods 
L and P project brackets, to which is attached a cord passing over 
a pulley Q mounted on the cover A. (Accepted April 29, 1891). 


9163. F. M. Newton and T. Hawkins, Taunton. 
Automatic Electrical Switch or Cut-Out. (8d. 7 Figs.) 
June 13, 1890.—This switch comprises a shunt coil 1 of high resis- 
tance adapted to be arranged between the poles of the dynamo 
9, and a series coil 10 adapted to have its circuit closed only when 
the electromotive force of the dynamo reaches a certain limit. 
The coils are wound on iron cores 2, 11, attached to outer iron 
cases 3, 12 inclosing the coils, the whole forming an electro- 
magnet. When the electromotive force of the dynamo exceeds 
that of the accumulator the magnetic attraction between the iron 
cases containing the shunt coil, and the iron case 12 containing 
the series coil, overcomes the action of gravity and causes the 
shunt electro-magnet, which is made movable on a spindle 16, to 


Fig. 1. Fig. 2 
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move towards the iron case containing the series coils, which is 
fixed, thereby closing the main circuit. The main current then 
passes through the series coil 10, which, acting in the same sense 
as the shunt coil 1, causes the two iron cases 3 and 12 to be more 
firmly attracted, insuring a firm contact. As long as the main 
circuit is closed and the electromotive force of the dynamo ex- 
ceeds that of the accumulator, the main and shunt coils act in the 
same sense, but should the electromotive force of the dynamo fall 
below that of the accumulator, the current in the main series coil 
is reversed and the two coils now acting in an opposite sense, the 
attraction between the iron cases ceases, and the force of gravity 
causes the movable iron case to recede from the fixed one and 
break the main circuit. (Accepted April 29, 1891). 


RAILWAY APPLIANCES, 
B. Jones, Lynton, Devo Buffers. (8d. 
6 Figs.) June 9, 1890.—In carrying this invention into effect the 
striking portion of the buffer is arranged as a sliding frame Al A2, 
which is mounted upon wheels B running on rails, and has a chain 
E! attached to it and leading to a falling weight, which is arranged 
ina pitK. This pit is so constructed that water may be retained 




















within it, and the weight caused to rise and fall within the water, 
in order to obtain the effect of a heavier drag upon the sliding 
bar when the weight rises out of the water and thus becomes 
heavier. By this system of utilising the loss of weight of the 
body when in water, momentum of the car is effectually absorbed, 
and its motion thereby arrested without suddenshock. (Accepted 
April 22, 1891). ° 


10,225. B. Jones, Lynton, Devonshire. Power 
Brakes, [1ld. 5 Figs.) July 2, 1890.—The cylinder A has 
within it a plunger B which carries the brake shoe C together 
with its sliding box D, which is free to move on the slide d at the 
end of the ram for the purpose of permitting the brake shoe and 
its box to accommodate itself to the rails. The ram B is sup- 

ted by the bracket E and the box D by the bracket F. The 
liquid under pressure is received in the cylinder through the 
pipe G, passing into the space g, g above the ram for forcing it 





down, and with it the block C on to the surface of the railsL. M 
is an eccentric on the axle 7 of the car-wheel N, the eccentric rod 
O being ted to the plunger p which works within the 
barrel of the pump P. The liquid within a feed tank R is conveyed 
by the pipe r to the pump suction box P! admitting to the pump 
barrel, from which it is forced through the pipes r!, r2 to the 
valve S, which in its normal condition is open, allowing a clear 
e through the pipe S! back to the feed tank R, when the 
rake-block is not to be forced down. When the car attains a 
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predetermined speed the motion of governor weights 2x! causes a 
sleeve x2 to rise and to carry upwards a forked lever T!, which, 
being connected to the valve spindle s?, closes the valve S, so that 
the liquid enters by the pipes U, U!, the cylinder A there forcing 





down the ram and its brake shoe on to the rail L, thereby raisin 
the wheel N} from off the rail surface. The brake can be appli 
by depressing the leverT. (Accepted May 6, 1891). 


MINING AND METALLURGY. 


7827. 8. Fox, Leeds. Manufacture of Iron and 
Steel. (8d. 6 Figs.) May 20, 1890.—This invention relates to 
the admixture of water gas with Siemens or ay seal gas to 
facilitate the elimination of impurities. a is the furnace bed, 
having firebrick lining, roof, and divisional walls; b ports for 
the admission of air previously heated by being passed through 
the checkers b? ; c are ports through which producer or Siemens 
gas is admitted after having been heated by being passed through 
the checkers b3 ; d are nozzles for the admission of jets of water 
gas supplied by the pipe d? and controlled by a valve ¢e. The 
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charge having been placed in the bed a, hot air and hot producer 
or Siemens gas are respectively admitted through one set of ports 
b and c to one of the mixing chambers /, where they combine with 
the water gas entering through the corresponding nozzles d, and 
the mixture flows into the furnace. On reversing, the same opera- 
tions will take place at the other side of the furnace. On the 
right-hand side an alternative arrangement is shown which is 

apted to admit the water gas at the sides of the mixing chamber 
and near the mouth of the producer gas port ¢ by nozzles d', d', 
the water gas thus mixed with the producer or Siemens gas and 
air then passing on to the furnace. (Accepted May 6, 1891). 


8609. W. W. fe, London. Amalgamating Appa- 
ratus for Crushed Ores, &c. [8d. 4 Figs.) June 3, 
1890.—The apparatus consists mainly of a casing with inlet and 
outlet ways which are separated from each other by a plate but 
communicating with a central space b! common to both, at the 
bottom of which is the mercury stratum space b. ais the inlet 
for the pulp which passes around the narrowing space al, to the 
mercury chamber b by way of the portsa?. The equal distribu- 
tion of the inflowing pulp to the ports al!, is secured by the 
narrowing — al, The mercury well cover is made as a re- 
movable dished plate b!, The underplate d carries the radial 








curved diaphragms ¢, so as to distribute the ae evenly to the 
central space 6. Above the horizontal dividing plate d is a 
vertical wall h, having outlet ports Al, and within this vertical 
wall and extending therefrom towards the central space b, are 
the ourved midfeathers i. When the incomi:g pulp enives in the 
central chamber ), it rises and strikes net and is arrested by 
the inner edges of the midfeathers ¢, and by reflection the liquid 
will take an opposite direction of movement after having been 
momentarily stationary. To find escape, the tailings then pass 
between the midfeathers ¢, and thence by the ports /! to the out- 
flow passage or way k. (Accepted May 6, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


9954. J. and H. W. Smith, Glasgow. Pun 
es. (8d. 6 Figs.) June 27, 1890.—A rectangular bloc 
B on the crank C bears on the distance piece D, which is held in 
an inner slide F, fitted within the frame S, carrying the punch P, 
and working vertically in the usual manner in guides upon the 
fixed framing of the machine. There is a small space A between 
the slide F and the frame S, which allows the slide F to move fur- 
ther up or back than the frame S, the return movement of which 
is limited by adjustable screw stops T. The distance piece D is 
fast on a horizontal spindle G, which can move in slots in the fixed 








guides, and which has hand levers H fixed on its ends. The inner 
frame F is wide enough inside to allow of the transverse move- 





ment of the block B due to the action of the crank C. 
April 29, 1891). 


4268. G,.A. Gray and E. Richter, Cincinnati, Ohio, 
U.S.A. Metal Planing Machines. (8d. 7 Figs.) March 
10, 1891.—This invention partly relates to mechanism for shifting 
the belts. Movement of a slide 13 affects the belt shifters 12 as 
usual, The cutting belt is puton the tight pulley 8 and the 
backing belt on the loose pulley 11, if the table is to make 
a cutting motion, or the cutting belt is put on loose pulley 9, and 
the backing belt on the tight pulley 10, if the table is to make a 


(Accepted 








backing motion. Dogs oscillate the tumbler 14 at the ends of 
the strokes. When the tumbler oscillates the lever 20 will be 
oscillated and motion transmitted through the rod 23 and lever 
22 to the slide 13. If the shaft 18 be partially rotated by the 
hand lever 19 the belt shifter 12 will be operated. The shaft 18 
extends out beyond the tumbler to allow hand lever to be con- 
veniently placed for the operator. The invention also relates to 
mechanism for operating the feed of the machine. (Accepted 
April 22, 1891). 
MISCELLANEOUS. 


5344. E. Reynolds, Sheffield. Apparatus for Turn- 
ing Heavy Forgings. (6d. 2 Figs.) March 25, 1891.— 
This apparatus can he suspended from a crane. A is the lower 
pulley block of a crane, and B is a hook swivelled to A hy a 
tubular swivel through which passes a worm spindle C. The hook 
B also has in its upper back part a central slot within which is 
accommodated a wormwheel D gearing with the worm C. On the 
end of the worm spindle C is fixed a toothed wheel E gearing with 
a pinion on a spindle F, which is worked by motor on the crane 
with any connection which will allow it to move up or down with 
the pulley block A. On the ends of the shaft of the wormwheel 
Dare fixed pinions G, which gear with wheels H. These wheels 








































H are always held by links lin gear with wheels J fixed on the 
axis of a barrel K over which passes the chain L. The two wheels 
H revolve freely on across-pin M, which can be introduced ob- 
liquely or withdrawn from the hook B. When it is introduced, 
the wheels H are brought into gear with the pinions G, and then, 
on the spindle F being revolved, the wheels H are driven, which 
drive the wheels J and the barrel K. The chain L being thus 
caused to travel, its lower bight holding the forging, causes it to 
turn. On withdrawing the cross-pin M from the hook B, the 
crane with its pulley block and the parts carried by it can all be 
moved away, and may be en with another set of wheels H 
and J, barrel K and chain L. (Accepted April 29, 1891). 


981 Limited. Soho, T.Meacock, Hands- 
worth, and T. Ravenscroft, Smethwick, Staffs. 
Crabs and Pulley Blocks. (8d. 12 Figs.) June 24, 1890. 
pendent chain @ passes over the chainwheel 6 for work- 
ing the crab, which can be geared to or ungeared from the 
pinion shaft c. On the shaftc is a pinion d gearing with the 
internal toothed wheel e carrying the block f by which the 


raising and lowering of the block g are effected. The mechanism 
for throwing the chainwheel 6 into and out of gear with the shaft 
¢ consists of a sliding clutch k on the shaft c, and aclutch box J 
on the wheel b, the sliding clutch k being provided with projec- 
tions for engaging with similar projections on the clutch box /. 
The sliding clutch k is grooved at m; n, n? is the cam fixed on 
the shaft p for operating the sliding clutch k. About one-half of 
the cain is perpendicular to the shaft p while the other portion is 
inclined to it. The edge of the cam n, n? engagesin the groove m 
in the sliding clutch k. When the straight part n of the cam 
disc engages in the groove im the clutch & is withdrawn 
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from the clutch box 7 and the chainwheel b is discon- 
nected from the shaft c and the load may descend with- 
out moving the chainwheel 6 and the chain @. The auto- 
matic throwing out of gear of the brake for lowering the load 
when the chainwheel 6 is thrown out of gear with the shaft c 
is effected by an arm ron the cam-shaft p acting upon the pro- 
jection s on the brake strap i, so that on the partial rotation of 
the shaft p by the pulley 73 the part r of the shaft coming in 
contact with the projection s on the brake-strap takes the brake 
out of action for the lowering of the load. (Accepted April 29, 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law eases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Western AustraLiA.—A Bill for the construction of a 
railway from Bayswater to Banbury has passed through 
its various stages in the Western Parliament. Both 
Houses have approved a contract with Mr. E. Keane, 
securing to him a concession of the right to cut timber 
over 100,000 acres of land in the Canning district, in 
return for his allowing public traffic to pass over a rail- 
way which he is constructing in the timber ranges. The 
Colonial Government is to have the option of purchasing 
the line after 1899 at a price not exceeding 1000/. per 
mile. 

CATALOGUES.—We have received from Messrs. Richard 
Freres, of 43, London Wall, E.C., and 8, Impasse Fessard, 
Paris, a copy of their illustrated catalogue of measuring, 
controlling, and registering instruments. The instruments 
described are intended either for engineering purposes, 
for electrical measurements, or for meteorology, and an 
alphabetical index at the commencement of the catalogue 

ows of rapid reference to any particular instrument 
required. Amongst the instruments in the engineering 
section we note one for transmitting to any desired spot 
and recording there the indications of other instruments, 
which may have, from the circumstances of the case, to 
be placed in inaccessible positions. Another useful in- 
strument in the same section is a recording traction 
dynamometer, which is used on the French canals for 
ascertaining the tractive force of steam tugs haulin 
various descriptions of cargo boats. In the electrica 
section various types of am- and voltmeters are illustrated, 
including both the ordinary types and those fitted with 
registering apparatus. A wattmeter, guaranteed to be 
accurate within 1 per cent., is also described in this 
section. 


Patents.—According to the eighth annual report just 
just issued from the Patent Office, the total number of 
applications for patents made during the year 1890 
amounted to 21,307, being an increase of 300 as com- 
pared with the applications of the preceding year. Of 
these 14,000 emanated from persons residing in England 
and Wales, 1000 from Scotland, 361 from Ireland, 26 
from the Channel Islands, and eight from the Isle of 
Man, the remainder coming from the British colonies and 
foreign States. The applications for designs and trade 
marks, amounting to 22,235 and 14,258, were respectively 
less by 135 and 18 than the similar applications in 188%. 
As many as 616 designs were refused registration on 
account of their similarity to designs already registered, 
and 1620 were objected to by the Comptroller, whose ob- 
jection was admitted in 1602 instances. During the same 
period 5700 trade marks were advertised and 6014 re- 
gistered. The draft projects for the repression of false 
indications of origin and the establishment of an inter- 
national register of trade marks, agreed to by the dele- 
gates to the conference held at Madrid, have been sub- 
mitted for the consideration of their respective Govern- 





ments, 
































June 19, 1891.] 


ENGINEERING. 


721 








ELECTRIO LIGHTING IN CHICAGO. 


THE inception of the city of Chicago underground 
telegraph system occurred in 1878. In that year the 
City Telegraph Department laid 840 ft. of 2-in. 
iron pipe about 3 ft. below the surface, the exterior 
of the pipe being treated with a liberal coat of tar 
and linseed oil ; in this pipe two kerite wires were 
placed ; these wires are in service to-day and giving 
as good results as the day they were placed under- 
ground; there has been no occasion to touch 
them ; there has never been a ground, cross-con- 
nection, or break on them, and they have not 
deteriorated to any appreciable extent. 





light the entire city by electric light, and to this 
end the city was divided into twelve electric light 
districts ; each district was to have a power station | 


The engines used are all of 125 horse-power, 
with cylinders 14 iv. in diameter by 14 in. stroke, 
each fitted with two driving pulleys 66 in. in 


located as near the centre as possible ; from each | diameter and 22in. face; the boilers are 125 
power station a main subway was to be built ex- | horse-power, tubular boilers 66 in. in diameter, 
tending across the district from boundary line to | 18 ft. long, each fitted with mechanical stoker and 
boundary line, decreasing in duct space from the|smokeless furnace. The dynamos are of both 
power station towards the boundary line ; from these | types, high and low tension, and vary in capacity 


feeder connections were to be made to the lamps. | from thirty to sixty lights; they are belted direct 
to the engines. 


On all streets in the district where fire or police | 

boxes, engine-houses or police stations are located,| The conduits are of various construction, and 
enough duct space is arranged to accommodate | include iron pipe laid in earth without other pro- 
the underground wires necessary for these depart- | tection ; iron pipe laid in concrete ; iron pipe laid 
ments. In accordance with this plan power stations | under the sidewalk space against the arca wall; iron 
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In the year1883 the Common Council of the city 
of Chicago passed an ordinance requiring all electric 
conductors to be placed underground ; the various 
companies doing business in the city, after exhaust- 
ing all means to evade the ordinance, adopted 
various systems for placing their wires under- 
ground, viz., Dorsett conduit, Johnstone conduit, 
iron pipe, wooden boxes in which cable was placed 
and the space between the box and cable filled 
with bituminous concrete; also conduits of 
creosoted wood and vitrified sewer pipe. 

Up to date these companies have placed under- 
ground 75 miles of conduit and about 7000 miles of 
wire ; the wire so placed underground embraces all 
branches of service, viz., telegraph, telephone, 
police, fire alarm, electric lighting, &c. 

In 1887 the city of Chicago erected 105 arc 
lamps of 2000 candle-power on the bridges, viaducts, 
and street ends abutting the Chicago River. The 
cable for transmitting the current was placed in 
2-in. iron pipe, and laid underground between the 
building and river line; the power station was 
located at a point close to the river. This plant 
was operated successfully, and the following year 
additions were made. In 1889 it was decided to 


have been built in four districts. The buildings 
are substantial two-story structures built of pressed 
brick and stone, with a brick smoke-stack 100 ft. 
high from grade ; they are designed to accommo- 
date the necessary machinery to operate 1000 
2000 candle-power arc lights. The engine and boiler- 
room are on the ground floor, with the dynamo- 
rooms directly above the engine-room ; adjoining 
the boiler-room in the rear is the coal shed. The 
engine-house is covered with a slate roof supported 
by iron trusses ; the boiler-house is covered with a 
roof of corrugated iron supported by iron trusses ; 
the coal shed is covered with a roof of composition 
(tar and gravel). The floor of the engine and 
boiler-room are of concrete, composed of limestone 
screenings, sand, and Portland cement ; the floor 
of the dynamo-room is double laid with 3-in. 
matched flooring laid on timbers supported by iron 
and wooden columns ; the floor of the coal shed is 
3-in. plank. The floor spaces are: for the engine- 
room, 50 ft. by 80 ft. (4000 square feet) ; for the 
dynamo-room, 50 ft. by 80 ft. (4000 square feet) ; 
for the boiler-room, 40 ft. by 93 ft. (3720 square 
feet) ; for the coal shed, 33 ft. by 93 ft. (3069 
square feet. 
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| pipe, cement lined, laid in concrete, composed of 
granite screenings, sand, and Portland cement ; 
and multitubular blocks of bituminous concrete, 
surrounded on all sides with 3 in. of concrete All 
conduit pipes are laid with a pitch or difference of 
grade from 6in. to 1 ft. between the manholes, 
thus disposing of all drip from condensed moisture. 
All the iron pipe is plugged to remove burrs or 
other obstructions and reamed at the ends. Man- 
holes are built of brick, and placed from 235 ft. to 
450 ft. apart ; some are round and some of rectan- 
gular shape, averaging about 46 in. long by 40 in. 
wide, and from 44 ft. to 9 ft. deep, with double 
iron covers, one of which is set below grade and 
made water-tight by packing, while the other set 
is on a level with the street. (See Figs. 1 and 2). 

Five different sizes and manufacture of cable are 
used, viz., Patterson, Cobb vulcanite, standard 
underground, okonite, and kerite. The three 
former are lead-cased, the latter two are taped. 
The method of drawing in these cables is shown in 
Figs. 3, 4, and 5. In contracting for the electric 
light cables a guarantee was required that the 
insulation resistance should not be less than 500 
megohms per mile, and that they should not mate- 
rially deteriorate for the space of two years after 
being in service on an electric light circuit having 
a voltage of from 2500 to 3000 volts and a current 
of from 9 to 12 amperes ; or a voltage of from 900 
to 1200 volts and a current of from 18 to 20 ampéres. 
The electric light post used consists of a hollow iron 
base extending from the sidewalk to a height of 7 ft. 
A hollow wooden pole extends through the iron 
base to a height of 9 ft. above the base, the wooden 
pole being firmly secured to the top and bottom of 
the iron post. 

There are two doors on opposite sides of the iron 
base at a height of 5 ft. from the sidewalk and a 
removable panel at the bottom. A frame and hood 
extends from the top of the wooden pole and has but 
one standard or support. Inside of one of the doors 
is placed a wooden box containing a double-pole are 
light switch. In the other there is a receptacle for 
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100-HORSE-POWER SEMI-PORTABLE COMPOUND ENGINE; FRANKFORT EXHIBITION. 
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a fire alarm box. The panel can be removed to 
facilitate the handling of cables; Figs. 6 and 7 
show the same post without the receptacle for 
the fire alarm box, the double-pole switch being 
located in the base. The advantages of this pole 
are many; first and pre-eminent in importance 
is the safety it offers to human life, as in case of 
accident to the lamp, the workman can entirely 
disconnect it from the rest of the circuit without 
a possibility of contact with the conductor by 
throwing the switch near the base of the pole ; 
the wooden pole is a semi-insulator and is much 
safer to work from than an iron pole should it be 
necessary to regulate the lamp while burning. The 
hollow space between the iron and wooden pole 
offers a receptacle not only for an electric light 
switch and fire alarm box, where the latter is 
needed, but if in the future the city should need 
incandescent lights for city or private use there is 
room for a converter by which a_high-tension 
current can be changed into a low-tension current 
for incandescent lighting. The single standard or 
support for the lamp only gives off one shadow, 
and that can be directed against the part of the 
nearest building where it will be the least objec- 
tionable. The city of Chicago is now operating 
929 arc lamps of 2000 can 1le-power for illuminating 
its streets. Its electric light underground system 
comprises 169 miles of electric light cable, 12,109 ft. 
of conduit, 500,614 ft. of iron pipe, 248 manholes, 
and 125 hand holes. 








LONDON SOCIETIES.—No. V. 
Tue Roya Socrery—continued. 

FurTHER attempts at geographical exploration 
were stopped by the war, which indeed had a 
disastrous effect on scientific progress generally, 
but, as we shall see later on, when peace was con- 
cluded, the Society again took up the question of 
Arctic exploration.* 

And if the Society were anxious to promote geo- 
graphical exploration abroad, they were by no 
means neglectful of the needs of this country. It 
is due to their exertions that the Ordnance Survey 
was commenced. In 1784 the council petitioned 
George III. to make them a grant for the purpose 
of commencing a geodetical survey, with the special 
object of connecting the observatories of London 
and Paris, and ascertaining the difference of lati- 
tude between them. The King consented, and 
steps were taken to carry the proposition into 
effect. There was some little delay in the pre- 
paration of the necessary instruments—Ramsden, 
the well-known philosophical instrument maker, to 
whom the work was confided, was notorious for 
his lack of punctuality—but eventually a base line 





* An excellent summary of the history of Arctic explo- 
ration is given in Clements Markham’s article in the 


Encyclopedia Britannica on the ‘ Polar Regions.” 
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was measured on Hounslow Heath, and a series of 
triangles carried thence across the Channel and 
connected with the work of the French engineers 
on the other side. These operations served as a 
basis for the general survey of the kingdom, which 
was commenced in 1791, under the direction of the 
Master-General of the Ordnance, and which is really 
not yet completed on all the scales which have been 
commenced. 

Sir Joseph Banks, who succeeded Sir John 
Pringle, for a long time controlled the working of 
the Society. Elected in 1778, he held office till 1820, 
and during that long period of forty-one years he 
ruled the Royal Society with a benignant but auto- 
cratic despotism. Desirous of preserving the repu- 
tation of the Society, he was very anxious to keep up 
a high standard among its Fellows, and was probably 
the first to start the idea of making the body more 
select, so that membership of it might be considered 
a distinction. This idea, as we shall see later on, 
has since been considerably developed, but in the 
earlier times there seems to have been little or no 
trace of it. With these views he was consequently, 
while ready to support the election of those 
whom he considered suitable candidates, always 
equally ready to oppose those whom he held to be 
undeserving. He also insisted on taking upon 
himself much of the details of the work which had 
previously been left in the hands of the secretaries. 
Added to this he incurred the enmity of the mathe- 
maticians, then a majority of the working members, 
by his advocacy of the claims of natural history. 
The vigorous way in which he enforced his views 
not unnaturally often gave offence, and Banks 
made many enemies, but there can be no question 
of the ardour of his zeal for the Society. Karly in 
his presidency, in consequence of a quarrel between 
him and the then foreign secretary, Dr. Hutton, a 








|regular opposition to his re-election was started. 


Sir Joseph Banks did not scruple to use all the in- 
fluence of his position in his own support, and 
eventually, after several stormy meetings, and a 
good deal of quarrelling, he got the better of his 
opponents, obtained the election of his nominee 
to the secretaryship (Dr. Maty, the secretary, 
like Dr. Hutton, the foreign secretary, having 
resigned) and secured his own ascendency. His 
chief opponent was Dr. Horsley, at one time 
one of the secretaries and afterwards Bishop of St. 
Asaph. He retired from the Society, anda few of 
his friends seceded with him. 

There seems not much doubt but that Banks was 
right, in the main, in his views, and that he acted 
for the welfare of the Society, but he was over- 
bearing and obstinate, and the objects he sought 
would have been better obtained ina more concilia- 
tory fashion. 

(4 1775 it was determined by Parliament that 
old Somerset House, previously one of the Royal 

alaces (more accurately it was the Queen’s Dower 
ca should be devoted to the public service, the 
Crown receiving in exchange a grant of Buckingham 
House (afterwards Buckingham Palace). The old 
building was to be pulled down, and accommodation 
was offered in the new one, which Sir Thomas 
Chambers was commissioned to erect, to the Royal 
Society and to the Royal Academy. The proposal 
was in both instances accepted, and when the 
building, as we now know it, was completed, the 
Royal Society was established in the eastern half 
of the Strand front,* rooms in the same part of the 
building being also allotted to the Society of Anti- 





* The Royal Society’s name may still be read over the 
door in Somerset House, though it left its rooms there 
thirty-four years ago. 
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ROCK AND ORE BREAKER. 
CONSTRUCTED BY THE GATES IRON COMPANY, ENGINEERS, CHICAGO. 
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quaries. The Royal Academy was given posses- 
sion of the corresponding part of the building on 
the west side. 

The Society entered upon its occupation in 1780, 
the anniversary meeting for that year being held 
in the new apartments. Sir Joseph Banks, who 
had been elected to the presidency two years before, 
in 1778, delivered an inaugural address, eulogistic 
of the King’s liberality in providing the Society 
with rooms, and pointing out, what indeed was the 
case, that George III. had shown considerable 
liberality in the grants he had made, or caused to 
be made, for scientific purposes to the Society. 

The apartments themselves were less convenient 
than those in Crane-court, though they were in a 
more convenient situation, and one more suitable 
than Fleet-street had become, by the latter part of 
| the eighteenth century. It was found necessary to 
| dispose of the ‘‘ Repository” or museum, as for it 
ino accommodation was provided at Somerset 
| House, but this was easily settled by presenting it 
| to the British Museum, then not long established— 
it was opened in 1759. The Society’s collection 
was, until the British Museum was founded, the 
most complete and interesting in London. It had 
been enriched, not only by private gifts, but by 
many contributions from the East India Company 
and the Hudson’s Bay Company, so that it formed 
a valuable addition to the new museum in Blooms- 
bury. Still, it was surpassed by the latter, and 
there can be no doubt that the council of the 
Society were wise in giving it up, and that it 
became more useful as part of the national collec- 
tions, than it could ever have been had its inde- 
pendent existence been preserved. 

The great paper which in 1784 Cavendish com- 
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municated to the Society under the title of ‘ Ex- 
periments on Air,” gave rise to another of those 
scientific controversies, to some of which reference 
has previously been made. This was the great con- 
troversy as to who was the real discoverer of the 
composition of water. James Watt claimed to have 
anticipated Cavendish in the discovery, if not in the 
publication. Cavendish is believed to have made 
his experiments in 1781, but did not publish them 
at the time. Watt in 1783 communicated to 
Priestley his belief that water was ‘‘ composed 
of dephlogisticated and inflammable air,” that is to 
say, of oxygen and hydrogen. Priestley raised some 
objections to Watt’s proof, which led Watt to ask 
that a letter he had written, and which he had in- 
tended should be read to the Society, should be 
kept back. On the whole the usual solution in 
these cases is probably the true one in this case, 
that both philosophers hit on the same idea inde- 
pendently and in ignorance of each other’s work. 
Cavendish (who seems, according to the weight of 
evidence, to have really been the first in the field) 
never sought publicity, and Watt was probably too 
busy with his engine to give very much attention 
to other matters. Perhaps neither quite appre- 
ciated the value of the discovery he had made. As 
tothe charges of plagiarism, so easy to bring, and 
always so attractive to mean-minded mediocrity, 
there seems no ground for them at all. Even if 
there were one would sooner ignore them.* 

The important experiments carried out by Maske- 
lyne on Schehallion to determine the density of 
the earth were under the direction of a committee 
of the Society and at the expense of the Society, 
though Maskelyne himself declined to receive any 
payment. It was in 1772 that Maskelyne, then 
Astronomer Royal, brought the matter before the 
Society, referring to Newton’s suggestion that it 
would be important to ascertain by actual experi- 
ment what was the attractive force of a large 
isolated mountain on a freely suspended body— 
that is to say, a pendulum—brought within the 
- range of its action. An attempt made under the 
direction of the French Academy to carry out 
the experiment near Chimborazo, had not been 
successful, owing to the imperfection of the instru- 
ments employed. The work was _ successfully 
carried out in 1774, and from the data furnished 
Dr. Hutton calculated out the earth’s density as 
4.481. Later geological investigations modified 
the data, and gave the result a little higher, 4.867. 

The same problem was, as is well known, 
attacked from another side by Cavendish, whose 
great experiment came before the Society in a 
paper read in 1798, twenty-four years after Maske- 
lyne’s. Cavendish’s method was not original, 
similar apparatus having been devised by the Rev. 
John Michell, a member of the Society some years 
previously, and having, as Cavendish states in his 
memoir, come into his possession. The experiment 
is too well known to require description here ; it 
consisted in measuring the amount of torsion pro- 
duced in a wire supporting a balanced weighted 
beam by the introduction into and removal from 
the neighbourhood of the suspended weights of 
other weights. Cavendish’s results, when calcu- 
lated out, gave the density of the earth as 5.45, 
During the present century Cavendish’s experi- 
ments were repeated by Baily, who got a result 
of 5.66. 

We have now traced the fortunes of the Royal 
Society down to the end of the eighteenth century. 
We have seen it gradually rising to its proper 
place at the head of British science, gathering to 
itself the best thought of the country, and afford- 
ing to what would otherwise have been the isolated 
efforts of scientific pioneers, the advantage of co- 
ordination and co-operation. In neither this nor 
in any other respect was the century a happy one for 
science or for scientific men. International inter- 
course was impeded by wars, nat onal progress was 
hindered by political differences. In the earlier 
part of the century the power of mathematics in 
enabling us to grapple with the most abstruse pro- 
blems of nature was first clearly demonstrated. In 
the latter half the foundations were laid on which 
the modern science of chemistry has since been 
built. To avery large extent the time was one of 
preparation. It was not till after half the century 
was over that serious efforts were made to utilise 
the forces of naturefor the service ofman. The Mar- 





* A very full statement of the case, with a bias tow.1ds 
had claims, wili be found in Muirhead’s “ Life of 
att.” 





quis of Worcester, Papin and Savery, may almost be 
classed with Hero of Alexandria—inventors who 
dreamed great things, but had not the good future 
to see their great dreams realised. Newcomen 
made steam man’s servant. Watt showed what 
such a servant’s powers were. From his day we 
have progressed rapidly and surely, but, until he 
pointed out the way, nobody ever dreamed that 
progress was possible. And all the time we find 
the Royal Society wisely promoting and aiding 
scientific progress, both theoretical and practical. 
If she erred at all it was on the right side. We 
never hear of the influence of the Society being 
used to oppose or hinder progress, however un- 
promising the outlook. The accusations were all 
the other way. The Society was scoffed at for 
giving attention to trivialities, but—perhaps wiser 
in its collective capacity than the individuals com- 
posing it—it was always ready to give everybody 
a fair hearing, to reject nothing because it seemed 
improbable, while accepting nothing without de- 
finite proof. That it was always swayed by the 
best and wisest motives, it would of course be 
foolish to pretend, but this it may safely be said, 
that there are not many institutions which, at 
the end of nearly a century and a half of existence, 
could so show so good a record, such excellent in- 
tentions in its foundation, so unswerving a fidelity 
to those intentions, as the Royal Society of London 
at the time to which we have now brought its history 
down. 





THE ATLANTIC RECORDS. 
V.—TuHE PERFORMANCES OF PRESENT Day 
Racers CoMPARED. 

THE great interest taken last year in the per- 
formances of the fast Atlantic steamers and the 
misapprehension created by the unauthentic reports 
which were given in the newspapers, has suggested 
the idea of including in our historical narrative 
some details of last season’s passages, so that an 
idea may be formed of the comparative speed of 
the vessels. This, too, seems a fitting opportunity 
to acknowledge indebtedness to the companies who 
have so freely given information. Everyone who has 
taken an interest in the subject knows that the City 
of Paris was not running last year, and to enable 
comparison to be made between her running and that 
of other steamers on the Atlantic, we have had to 
take her log for the season of 1889. In this we 
commit involuntarily some injustice. In June-July 
of that year there was a strike of stokers, which 
necessitated many ‘‘ novices” being employed in 
the stokehold. The working of boilers with forced 
draught needing thoroughly efticient stoking, re- 
quires trained men, so that the substitution of un- 
practised workmen had, as may well be supposed, 
the result of greatly reducing the steam supply 
and consequently the speed on the round voyage 
made at that time. Other vessels suffered; but 
their figures for that year are not given. Again, 
in December, 1889, she experienced exceptionally 
severe weather, and took 7 days 4 hours 3 minutes 
to cross, her speed being 16.38 knots an hour, 
which is 3 knots under her mean during the 
eight months. As an evidence that it was weather 
and not the performance of the engines, we give 
some details from the engineer’s log, which are 
most remarkable, especially as regards the percent- 
age of slip. 

“City of Paris” Voyage Outwards, December, 1889, 











. | Speed per 
Day Out. Engine Revolutions. = per Hour Ph ond 
Jent. | Lov 
| S- 
Star. Port | 

1st 76.6 78.4 26.1 157 
2nd 75.4 76.5 26.6 15.4 
3rd 61.6 61.5 40.9 10.1 
4th 72.2 72.3 33.3 13.4 
5th 83.8 86.1 21.4 18.5 
6th 85.1 87.8 14.8 | 20.4 
7th 84.4 85.5 121 | 20.6 
To Sandy Hook | 84.5 85.5 5.1 | _ 








These, therefore, were unusual voyages, and in 
computing the average speed of the vessel it is 
perhaps fair to consider the times, with these 
passages excluded as well as included. The follow- 
ing shows the mean speed per hour on eight months’ 
running of the City of Paris : 

Knots per Hour. 
ae 19.02 


All passages included... se $ 
Excluding December outward passage 19.07 
rR round voyage in June-July 
and December outwards gs 19.31 


In instituting a comparison with all the other 








vessels we, however, take the mean of all voyages. 
The Teutonic had a long passage out in November- 
December, the speed being 15.95 knots, but the 
City of New York, which was sailing in the same 
course at the same time, made the voyage in about 
nine hours less time; but even this was more than 
the average time taken. The Majestic, sailing in 
the opposite direction, but over the same course, 
took about the average time. The Teutonic and 
New York experienced the same weather, so that 
in making comparison no allowance need be made. 

The two Inman liners, taking all the passages in 
the eight months, have the better record, but it is 
very surprising to find how close the four new fast 
vessels are in point of speed. The average speed 
of the City of Paris and City of New York in all 
their steaming between May and September, 
was the same, 19.02 knots an hour, so far as it can 
be worked out from the logs. There may be a 
difference of a few yards per hour, but it is very 
little. Of the real differences more will be said 
later. It is still more surprising to find that the 
Majestic is but .02 knot behind the Inman boats, 
the difference, each hour of steaming, being but 
41 yards. Her mean speed is 19 knots. It should 
be stated here that while the other vessels had their 
average passages lengthened by one of unusual 
length reducing the mean, due to unfavourable 
weather or other circumstances, the Majestic 
maintained a uniform passage, especially outwards. 
The Teutonic comes fourth on the list with an 
average speed of 18.84 knots, which is 324 yards 
behind her consort each hour; and 365 yards 
behind the City of Paris and City of New York. 
This latter distance represents the difference per 
hour between the four vessels in eight months’ 
steaming. 

The Inman vessels are practically alike, but 
the City of New York has smaller propellers, 
although the pitch is the same. In the Paris the 
propeller is 19 ft. 6 in. in diameter, and the pitch 
28 ft. mean, the blades being of uniform pitch 
on the leading edge, but of varying pitch on the 
following edge. In the New York the diameter 
is 6 in. less. The displacement of these vessels 
when they arrive at the end of their week’s 
passage is about 12,000 tons—it is probably 2500 
tons greater when they leave port, so that the 
mean may be taken as about 13,300 tons. The 
highest number of revolutions maintained through- 
out a good voyage in the Paris was 86.5, the mean 
of both engines ; the New York has averaged over 
87 on an outward voyage. Both vessels have 
worked to 90. The best sustained power of the 
Paris was 18,350 indicated horse-power, and of 
the New York 18,100 indicated horse-power. The 
engines of the former vessel in her second voyage 
actually developed 20,605 indicated horse-power— 
10,372 in the port, and 10,253 in the starboard 
engines, the revolutions being 90 and 89 respec- 
tively, with 147 lb. steam pressure, and a vacuum 
of 26} and 26 respectively. The safety valves, too, 
were blowing full. That result, got for a short time 
in May on the second voyage of the steamer, gave 
the speed for the day of 511 knots. The City of 
New York has not attained equally good results. In 
our conversations with the engineers we had the same 
story told and re-told, that the difference between 
the two vessels is that the City of Paris is like the 
horse who will go if he gets the reins while the 
New York is like the animal requiring a constant 
application of the whip. One other point which 
shows the superiority of the Paris is that she has 
the longest day’s run on record, 515 knots, equalling 
20.87 knots an hour, made in the third outward 
voyage, and on the fifth day out from Queenstown. 
Besides she has the largest number of 500-knot 
day runs, having fourteen in all, averaging over 
505 knots, and all made within her first year’s 
steaming. 

Turning now to the Majestic and Teutonic, which 
come next on the list, we find that the average 
speed of the former is 19 knots, and of the latter 
18.84 knots. The difference between the two is 
therefore .16 knot an hour, or, in other words, 
the Majestic travels 324 yards further than her 
sister each hour of steaming. Last season the City 
of New York and the Teutonic were steaming con- 
temporaneously on the Atlantic, and the voyages 
made were close and exciting ; but aggregating the 
results, it is clear that the Inman vessel had the ad- 
vantage. In the eight voyages outwards between 
May and the end of the year, the New York on an 
average took one hour less, the average speeds being 
18.91 knots by the Inman vessel, against 18.76 
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BRIDGE OVER THE MISSISSIPPI RIVER. 
R. GEORGE 8S. MORISON AND MR. E. L. CORTHELL, ENGINEERS; THE UNION BRIDGE COMPANY, NEW YORK, CONTRACTORS. 
(For Description, see Page 728.) 
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sult is satisfactory. The following gives the vessels 
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October voyage, 1888. 
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according to the seasons when fog or icebergs 











in the order of their average speeds : that the larger of these vessels could steam from | 
Portsmouth to Bombay in 22 days without coaling, | 


a performance far beyond the capacity and coal | 


are to be encountered, so that in the months 
following the winter the voyage is well south, 
while in the autumn a more northern course is 






Average Speeds on Eight Months’ Steaming. 








City of Paris coe. endurance of any other vessel afloat. steered. In May and June, for instance, the 
be ew York 19.02 ean 19.02 The Southampton vessels have often been com-| vessels all keep well south, crossing the meridian 
Majestic oe s 19.00 \ 18.92 pared in point of speed with the Queenstown of 50 deg. between latitude 41 and 42, and 
zoutenio a yt ae steamers, and this has suggested the idea of giving the voyage is about 2900 knots between Sandy 
Umbria " 18:15 ; yy» 18.22 figures to show the comparative speeds. These in- Hook and Roche’s Point, but in August, Sep- 


The details of the voyages will be found tabulated 
on page 725. 
Coal Consumption per Day. 


Tons. 
City of New York 328 
Teutonic mH 316 
Etruria ... 330 


The two former have triple-epansion engines 
and the latter compound engines. We have not 
been able to get the actual mean indicated horse- 
power of the Teutonic or Majestic in ordinary 
Atlantic steaming. The coal consumption seems 
large, but when the power is considered it will 
be seen that on the average it is about 1} Ib. per 
indicated horse-power per hour. The figures of 
coal consumption are taken from actual voyages, 





the figures given being in the case of the City of 
New York the mean on the voyage of June, 1890 ; 
in the case of the Teutonic the mean on the March- 


April voyage, and in the Etruria the mean of the|cording to the seasons of the year, or rather 


dicate that the sustained speed of these vessels does | 


not come up to that of the modern high-speed 
vessels on the Queenstown and New York route. 
They, however, have not the same power as the 
Inman and White Star liners, approximating more 
in size and power to the Cunarders Umbria and 
Etruria, with which their speed compares favour- 
ably. The following gives the 


Mean Speed of Eight —_ Steaming (Southampton and 
New 


ork). 


Knots per Hour. 
Columbia ~ 18.68 
Normannia ... sie 18.41 
Augusta-Victoria ... 17.52 
Lahn ... si 17.29 


With the details of these vessels’ voyages we 
shall deal in another article. 
Attention might be called to the great similarity 


|of the distance traversed each voyage by the 


various companies’ steamers. These differ ac- 


iby the different companies. 





tember, and October, the vessels pass close to 
near the Virgins, although they seldom go to the 
north of them. Almost the same route is taken 
In the autumn 
months, for instance, the White Star, Inman, 
and Cunard vessels made the voyage within a 
few knots of the same distance, but accord- 
ing to last year’s logs the City of New York 
took the longer distances in the early summer. 
The Cunard vessels very frequently keep further 
south than some of the other steamers. The White 
Star Company state that their route during the 
ice season makes the outward passage 2850 knots, 
and homewards 2880 knots, while when free from 
ice the distances are 2780 and 2805 knots respec- 
tively. In any case, all the companies are very care- 
ful to adopt safe routes. The routes are usually laid 
down on the chart, and the captains have little, if 
any, option in the choice of course to be steered, 
and they cannot therefore change the route for 
the purpose of making a record voyage. The 
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following shows the distances to be covered by 
crossing the meridian of 50 deg. at the following 
latitudes : 


Knots. 

40 latitude . “aa aa sie 2957 
ee ee ee a re 
42 a A aa a “A h 2877 
48 a + t? at =a i. ae 
aa ke es m he 2812 

Fifty miles south of the Virgins... 2784 
Twenty ” ” ” 2774 
z north ,, “" 2768 
Via Cape Race a ” bs ii 2748 
Sandy Hook to Nantucket lightship ... 170 
Nantucket to Cape Race ... ote a 203 





WOLF’S SEMI-PORTABLE COMPOUND 
ENGINE. 

WE illustrate on page 722 a 100 horse-power semi- 
go compound condensing engine, made by Mr. 

. Wolf, of Magdeburg-Buckau, and which is exhi- 
bited at the Frankfort Electrical Exhibition, where it 
is employed to drive two dynamos by Messrs. Mayer 
and Co., of Vienna. The boiler which is of the loco- 
motive type, is so made that the firebox and tubes can 
be removed with but little trouble, for the purpose of 
cleaning, inspection, or repairs ; thissystem appears to 
be a favourite one in Germany, since nearly 3000 have 
been constructed at the Magdeburg-Buckau Works. 
The front plate of the boiler is made with a circular 
piece removed, large enough to clear the whole of the 
tubes, which are set in a plate of smaller dia meter than 
that of the boiler; a series of bolt-holes are drilled 
around this plate, and corresponding holes are made 
in the front plate of the boiler. In the same 
way, holes are drilled around the back plate of 
the boiler, which is rivetted to the firebox, and 
in the angle-iron flange around the end of the 
boiler. Bolts passed through these holes, both at 
the back and front, make the necessary connections, 
which can be easily removed, and the firebox and 
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Boiler Pressure 102 lbs «of 


Fig. 4, 
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tubes drawn out when desired. The pressure at which 
these boilers are allowed to work under the Govern- 
ment tests and regulations is from 90 lb. to 105 Ib. per 
inch. The arrangement of engine, which is mounted 
on a boiler of the type described, is so clearly shown 
in the illustrations as to require no description ; the 
high-pressure cylinder is 14.57 in. in diameter, the 
low-pressure 24.80 in., and the stroke 18.90 in. The 
ordinary working speed is 100 revolutions per minute; 
the engine is fitted with a jet condenser and a tubular 
feed-water heater. 

The engineers of the Magdeburg Steam Boiler 
Union lately conducted a series of trials on an engine 
of this type, but of 70 horse-power, and the following 
is a summary of their report. The boiler was of the 
removable tube type registered to work at 100 lb. 
pressure per square inch. 


Heating surface of boiler 641 sq. ft. 
Grate area ... Pe na aa Pi 5 
Diameter of high-pressure cylinder ... 12,25 in 
” low ” ” eee . 25 ” 

Length of stroke ... ma os oe) ee 
Revolutions per minute... «a we 100 
Horse-power measured on the brake... 77.5 
Water evaporated per hour (feed tem- 
pets 914 deg. Fahr.) _ ... is 7893 

ater evaporated per pound of coal... 7.84 Ib. 
Consumption of coal per horse-power 

per hour ... as Aas ead et a i 
Coal burnt per square foot of grate ... 20.79,, 


Figs. 4 and 5 are indicator diagrams taken during a 
trial with one of these engines. 





GATES’S ORE BREAKER. 
Tue Gates Iron Company of Chicago make a 
Pama of stone and ore-breaking machinery, and of 
the 





various appliances required for screening, sepa- 
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rating, and distributing the broken and crushed 
material. The standard type of stone breaker supplied 
by this firm is illustrated by Figs. 1 and 2 on page 723. 
To the bedplate 3 of the machine is bolted the bottom 
casting QQ, which is circular in plan, and is provided 
on one side with an opening for the discharge of the 
broken material ; the floor of this opening is in one 
piece with the rest of the casting, and is inclined as 
shown in Fig. 1. Through a circular opening in the 
floor of this casting, and protected by a sleeve, the 
vertical shaft G passes. At the bottom this shaft rests 
on the step bearing P, which is of chilled iron, and can 
be adjusted by the bolt and nut RS; the upper end 
of the shaft G rests in the bearing A formed in 
the block that constitutes the top of the machine ; 
this block is connected to the sides of the hopper 
Q by three ribs C placed at equal distances apart, and 
leaving spaces between them through which the 
material to be crushed is fed ; the opening A is closed 
by a cover as shown. The moet Qis a heavy casting 
to the top of which are bolted the three ribs C, and to 
the bottom, the lower casting Q Q. The inner side 
of this hopper is lined by twelve segments of chilled 
cast-iron, forming a concave, which can be easily re- 
moved and replaced, either for renewals, or to change 
the form of the serrations. Upon the tapering part of 
the shaft G is mounted the crushing cone F, the sur- 
face of which is serrated as shown in Fig. 2. Suitable 

cking Z is placed at the top and bottom of the cone. 
on is transmitted to the vertical shaft G by the 
shaft X and the pinion m gearing into the bevel wheel 
L, which, with the bearing D, is keyed eccentrically 
on the shaft G; by this arrangement the necessary 
gyrating movement required to break the stone 
is obtained. The pulley T is loose on the shaft, 
and fast with it, but also loose on the shaft 
is the disc beside it. The sleeve V is keyed upon the 
shaft, and on it is secured a driving pin W that 
engages in a recess in the disc, and thus receives 
motion from the pulley; this arrangement is intro- 
duced to prevent (asians in the heavier part of the 
machine. These ore breakers are made in various 
sizes, from the laboratory hand-worked types capable 
of reducing 250 lb. an hour to 4 in., to the largest size 
weighing nearly 50 tons, delivering from 100 to 150 
tons per hour, and requiring 150 horse-power to drive 
them. Fig. 3 shows a complete installation for crush- 
ing, elevating, screening, storing, and delivering the 
broken material into wagons. From the breaker the 
stone falls into the well of an endless bucket chain, 
and is lifted to the top of the sorting house, where it 
is discharged into a revolving screen that divides it 
into various grades, each size falling into its proper 
pocket, and thence into the wagons placed below. 
Some of the installations comprise a number of such 
pockets for varying sizes. The screen may be divided 
into as many grades as is desired, and the angle at 
which it is set may be varied to increase or diminish 
the speed of delivery; the first section of the screen 
is surrounded with a jacket with five perforations for 
separating the dust. The screens are usually driven 
by a belt from the breaker engine, 








THE ST. LOUIS MERCHANTS’ BRIDGE. 
(Concluded from page 687.) 
SUPERSTRUCTURE. 

General Description.—The superstructure will con- 
sist of three main through spans and six deck spans, 
three of which will be at each end of the structure. 
Each through span will be 518.5 ft. long between 
centres of end pins. Each approach will be about 
425 ft. long divided into three deck spans; the inter- 

mediate ends of which will rest on iron towers. 

Plans.—Full detail plans, showing all dimensions, 
will be furnished by the engineer on or before May 15, 
1889, The work shall be built in all respects accord- 
ing to those plans. The contractor, however, will be 
expected to verify the correctness of the plans, and 
wilt be required to make any changes in the work 
which are necessitated by errors in these plans, with- 
out extra charge, where such errors could be discovered 
by an inspection of the plans. The passing of the 
work by the shop inspector will not be considered a 
final acceptance. 

Material.—All parts, except nuts, swivels, clevises, 
wall pedestal plates, and ornamental work, will be of 
steel. The nuts, swivels, and clevises may be of 
wrought iron; the estal plates and ornamental 
work will be of cast iron. All materials shall be sub- 
ject to inspection at all times during their manufacture, 
and the engineer and his inspectors shall be allowed 
free access to any of the works in which any portion 
of the material ismade. Timely notice shall be given 
to the engineer, so that inspectors may be on hand. 
Steel may be made by the open hearth or by the 
Bessemer process, but no steel shall be made at works 
which have not been in successful operation for at 
least one year. Steel made by the Clapp-Griffiths 

rocess will not be accepted. All melts shall be made 

rom uniform stock low in phosphorus, and the manu- 
facturer shal] furnish satisfactory evidence to the 





engineer that this class of material is being employed, 
it being understood that the finished product of 
a steel is to be one in which the phos- 
phorus does not average more than ;§,5 of 1 per 
cent., and never exceeds ;, of 1 per cent., and in 
the finished product of Bessemer steel the average 
of phosphorus shall not be more than ;45 of 
1 per cent., and the maximum not more than j, 
of 1 per cent. A sample bar having 1 square inch 
cross-section shall be cut from the finished pro- 
duct of every melt. The laboratory tests shall be 
made on this sample bar in its natural state without 
annealing. The laboratory tests of steel made on the 
sample bar shall show an elastic limit of not less than 
38,000 lb. per square inch ; an ultimate strength of not 
less than 63,000 lb., nor more than 70,000 Ib. ; an 
elongation of at least 22 per cent. in a length of 8 in., 
and a reduction of at least 45 per cent. at the point of 
fracture; this elongation and reduction being the 
minimum and not the average requirements. In a 
bending test the sample bar shall bend 180 deg., and 
close back against itself without showing crack or flaw 
on the outside of the curve. Steel having an ultimate 
strength of 60,000 lb. per square inch will be accepted 
for rivets. Should the contractor desire to use British 
steel, the quenching and bending tests specified in the 
Hawksbury Bridge specifications will be required, and 
the elastic limit requirement may be waived. Every 
piece of steel shall be stamped with a number 
identifying the melt, and a statement of the re- 
sults of the laboratory tests of each melt shall 
be furnished by the contractor, certified by some 
person acceptable to the engineer, and accom- 
panied by the tested specimens. Should the manufac- 
turer make tests of bars rolled from sample ingots, 
certified copies of the report of said tests shall also be 
furnished to the engineer. All sheared edges or 
punched holes in steelwork shall be subsequently 
laned or drilled out, so that none of the rough surface 
isever left upon the work. Steel for pins shall be 
sound and entirely free from piping, and pins more 
than 4 in. in diameter shall be drilled through the axis. 
Nuts, swivels, and clevises shall be strong enough to 
break the members to which they are attached, Cast 
iron shall be of the best quality of tough grey iron. 

Rivetted Work.—All plates, angles, and channels 
shall be carefully straightened before they are laid out; 
the rivet holes shall be carefully spaced in truly 
straight lines ; the rivet heads shall be of hemispheri- 
cal pattern, and the work shall be finished in a neat 
and workmanlike manner. Surfaces in contact shall 
be painted before they are put together. The dimen- 
sions given for rivets on the plans are the diameters of 
the rivets before driving. Power rivetters shall be 
direct-acting machines, capable of exerting a yielding 
pressure, and holding on to the rivet when the upset- 
ting is completed. The several parts of each member 
shall be assembled, and the holes shall be drilled, the 
sharp edge of the drilled hole shall be trimmed so as 
to make a slight fillet under the rivet head, and the 
pieces shall be rivetted together without taking 
apart. Should the contractor desire, the parts may be 
punched with a punch at least 3; in. smaller than the 
diameter of the rivet as given on the plans, working 
in a die only 7; in. larger than the rivet; the several 
parts of the member shall then be assembled and the 
hole reamed so that at least j, in. of metal is taken 
out all around, the sharp edge of the reamed hole shall 
be trimmed and the pieces rivetted together as 
above. Allrivets shall be of steel; the rivet holes 
shall be of such size that the rivets shall fill the holes 
before driving, and, whenever possible, the rivets shall 
be driven by power. All bearing surfaces shall be 
truly faced. Thechord pieces shall be fitted together 
in the shop, in lengths of at least five panels, and 
marked. When so fitted there shall be no perceptible 
wind in the length laid out. The pin holes shall be 
bored truly, so as to be at exact distances, parallel 
with one another, and at right angles to the axis of the 
member. The pin holes in the vertical posts shall be 
truly parallel with one another, and at right angles to 
the axis of the posts. The posts shall be straight and 
free from wind. The holes for the rivets connecting 
the floor beams with the in and bolsters, and the 
stringers with the floor beams, and, in general, the 
holes for all rivets which must be driven after erection, 
shall be accurately drilled toan iron templet. The 
holes for the rivets connecting the floor beams with 
the posts shall be lin. in diameter, and the rivets of 
corresponding diameter. 

Forged Work.—The heads of eyebars shall be formed 
by upsetting and forging into shape A such process as 
may be accepted by the engineer. No welds will be 
allowed. After the working is completed the bars 
shall be annealed by heating them to a dark red heat 
throughout their entire length and allowing them to 
cool slowly. The form of the heads of steel eyebars 
may be modified to suit the process in use at the con- 
tractor’s works, but the form of the head adopted 
must be such as to meet the requirements of the tests 
of full-sized bars. The heads and the enlarged ends 
for screws in laterals, suspenders, and counters, shall 
be formed by upsetting, a process acceptable to the 





engineer. The eyes on the 1-in. square counters may 
bent around and welded. 

Tests of Full-sized Steel Bars.—Twenty full-sized 
eyebars of sections and lengths used in the actual 
work shall be selected by the inspector from the bars 
made for the bridge for testing. Each of these full- 
sized bars shall be strained till an elongation of 10 per 
cent. is obtained, and, if possible, broken. If broken, 
the fracture shall occur in the body of the bar, and 
shall show a uniform and ductile quality of material. 
The contractor will be required to send the full-sized 
bars to Athens, Pa., to be broken in the testing machine 
at that place, unless some other machine has been spe- 
cially approved for this purpose by theengineer. The 
full-sized bars shall be selected from time to time as 
the work proceeds, the last bar not to be selected 
till all the eyebars are manufactured. The test shall 
be made from time to time as the bars are selected. 
When three bars have been tested the bars manufac- 
tured up to the time of the selection of these three 
test bars shall be accepted or rejected on the results 
of such tests, and the same shall be done again when 
three more bars are tested. In these tests the failure 
of one bar to develop a stretch of 8 per cent., or of the 
lot to develop an average of 10 per cent. before break- 
ing, shall be sufficient reason for rejecting the lot from 
which these bars are taken. A failure to break in the 
body of the bar shall not be a sufficient ground for 
condemnation if it does not occur in more than one- 
third of the bars tested; but the above requirements 
as to elongation shall apply to the bars so breaking in 
the head, as well as to the others. The engineer shall, 
however, examine carefully into the cause of breakage 
of any bar which does not meet the requirements, and 
if satisfied that the bar is not a fair sample of the lot, 
may order additional tests and make the acceptance 
dependent on further results. 

Machine Work.--The bearing surfaces in the top 
chord shall be truly faced. The ends of the stringers 
and of the floor beams shall be squared in a facer. 
All surfaces, so designated on the plans, shall be 
be planed. All sheared and punched edges shall be 
planed or bored out. All pins shall be accurately 
turned to a gauge and shall be full size throughout. 
Pin-holes shall be bored to fit the pins with a play not 
exceeding ;5 in. These clauses apply to all lateral 
connections, as well as to those of the main trusses, 
Pins shall be supplied with pilot nuts for use during 
erection, four for each size of pin. All screws shall 
have a truncated Y thread, United States standard 
sizes, 

Miscellaneous.—All workmanship and _ material, 
whether particularly specified or not, must be of the 
best kind now in use in first-class bridgework. Flaws, 
ragged edges, surface imperfections or irregular shapes, 
will be sufficient ground for rejection. Rough and 
irregularly finished work will not be accepted. All 
expenses of testing shall be borne by the contractor. 
Machine-finished surfaces shall be coated with white 
lead and tallow before shipment. All other parts 
shall be given a coat of Cleveland ironclad paint, 

urple brand or other paint approved by the engineer. 
No material will be paid for which does not form a part 
of the permanent structure. 

Time.—The work shall be begun on or before Feb- 
ruary 1, 1889, and shall be completed by June 1, 1890, 

Morison AND CoRTHELL, Chief Engineers, 








THE PROPOSED NEW RAILWAY TO 
LONDON. 
DEcIsIon OF THE ComMONS COMMITTEE. 


TuE protracted inquiry by a Select Committee of the 
House of Commons into the Bill for extending the Man- 
chester, Sheffield, and Lincolnshire Railway into London, 
which has occupied nearly thirty sittings—each lasting 
from four to five hours—spread over two months, has at 
length closed, to the ‘‘ inexpressible relief” of the Com- 
mittee, as Mr. Woodall, the chairman, observed. Six- 
and-twenty Parliamentary barristers have been engaged 
for the various parties interested, and an enormous mass 
of evidence has been given by a large number of witnesses, 
including landowners, colliery owners, and other traders, 
representatives of local authorities, engineers, surveyors, 
houseowners, and occupiers. Among the later experts 
examined was Mr. Alexander Binnie, C.E., who, as chief 
engineer to the London County Council, had examined 
the sites suggested for the proposed terminus in the 
metropolis. If the site chosen by the promoters was 
adopted, it would be necessary, he explained, to have a 
prolongation of Church-street to Paddington Green to 
afford access for traffic coming by Bishop’s-road, past 
the Great Western Railway Station, to the proposed new 
station. Another work involved would be the widening 
of a portion of Lisson-grove and Marylebone-road, and it 
would also be necessary to widen Park-road as it joined the 
Marylebone-road. The widening of Church-street, Park- 
road, and Lisson-grove, north of Marylebone-road, would 
cost about 250,000/., while the widening of Lisson-grove 
to the south and other parts would cost a further sum of 
212,0001. The proposed station would take 44 acres of 
public space in the shape of roads, but the promoters 
would give back in the same form only about 1} acres ; 
and Mr. Binnie advised that if the scheme was sanctioned 
the promoters should be required to reduce, for the pur- 
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pose of os ay em the public streets proposed to be 
appropriated, to forming a widened space as far as pos- 
sible on the two sides and at the end of the station. For 
examp'e, as Church-street was not at present in a direct 
line with Grove road, he suggested to meet that objec- 
tion that the ey proposed to be taken by the 
company should be given back to the public; that 
from the canal bridge to a point a little to the south of 
Alpha-road, the Grove-road should be made 90 ft. wide by 
the addition of a portion of the land, and that in front of 
the station there should be a roadway 140 ft. wide. Mr. 
Binnie offered other suggestions of a similar nature, but he 
stated that the alternative site advised in Somers Town had 
been approved by the Committee of the County Council 
as preferable to the St. John’s Wood site. He further 
explained that the late Metropolitan Board of Works had 
spent a considerable sum of money in improving the 
access to King’s Cross by Gray’s Inn-road, and by the 
construction of such thoroughfares as Charir g Cross-road 
and Shaftesbury-avenue, and all these improvements were 
carried out, at any rate, partly with a view to giving better 
access to the existing termini; while the abolition of 
gates and bars on the Bedford estate by the Act of last 
session was designed for the same purpose. Therefore if 
the Somers Town site was sanctioned by the Committee 
the incoming railway would have all the advantage of 
those improvements, and the County Council would not 
be under the necessity of widening the various roads he 
had mentioned as involved by the St. John’s Wood 
scheme. 

Tne Chairman asked the witness to explain the im- 
provements of public thoroughfares which would be 
necessary under the Somers Town scheme, observing that 
the Committee had been told, in recommendation of that 
alternative, that there was a great thoroughfare which 
would be much improved by the removal of the gates from 
Woburn-place and across Kussell-square, which led down 
to Southampton-row and to Holborn, and also that there 
was a scheme under consideration for making a great 
thoroughfare in lieu of Little Queen-street, across Lin- 
coln’s Inn Fields. 

Mr. Binnie replied that there were two alternatives in 
the shape of street improvements, one passing partially 
through Lincoln’s Inn Fields, and another going in a 
more direct line to the bottom of Catherine-street in the 
Strand, to form a north and south connection for the 
traffic, which it was believed must before long flow from 
the northwards. These improvements had been con- 
sidered by the Committee of the County Council, and he 
felt that they must come before long, for public opinion 
was being formed, and the matter could not be delayed 
much longer. 

Mr. Morton J. Wheatley was examined on behalf of the 
First Commissioner of Works, by the Chairman, mainly 
in reference to the alternative scheme advised by Mr. 
Galbraith, which we explained in our last issue. In brief, 
this proposal is that the projected line instead of going 
directly south through St. John’s Wood, should be car- 
ried further to the east under Primrose Hill and on toa 
terminus on the east side of Regent’s Park—any ventila- 
tion the tunnel might require being provided by the 
construction of a shaft beforethe tunnel entered Primrose 
Hill; and the witness, in the course of his examination, 
expressed the belief that the First Commissioner of Works 
would not raise any objection to actual tunnelling under 
the hill so long as the surface was not interfered with. 
He thought, however, the First Commissioner would 
object to the line being carried along the bank of the 
Regent’s Canal from Albert-terrace to near the Zoological 
Gardens. Parliament had sanctioned a line called the 
Regent’s Canal Railway, but that went further to the 
west than this bank of the canal. Under that scheme 
the company proposed to take a very small bit of 
bank. It was doubtful whether that was not an ob- 
jectionable step, but as a matter of fact that would 
not occupy the bank in the same way as the pre- 
sent scheme would. Being asked further to point out 
the objections there might be to Mr. Galbraith’s plan 
which would not apply to the Regent’s Canal Railway, 
Mr. Wheatley replied that the latter was only a line for 
two rails, but as he had not seen the details of Mr. Gal- 
braith’s plan he could not well compare the two. It was 
very doubtful whether the line sanctioned nine years 
ago was not objectionable, but whether an extension of 
it ona larger scale should be allowed was another ques- 
tion. He did not see any way in which a line could be 
constructed at that particular point which would be free 
from objections from the point of view of the Board of 
Works, for this was a very beautiful bank of the canal, 
and the First Commissioner was certainly of opinion 
that such a line would disurb the amenities of the park 
very much. This objection to a line at this particular 
slope of the bank would apply still further to a continua- 
tion of it down to Gloucester-terrace. He could not see 
how it could be done, as four lines of rail would be re- 
quired, and the First Commissioner was strongly op 
to giving up to a railway company any land that was 
beautiful and of advantage to the public. 

r. Liddell, C.E., engineer to the Manchester, Shef- 
field, and Lincolnshire Company, being re-called declared 
that each of the alternative schemes suggested for a 
London terminus presented insuperable difficulties and 
would cause great disturbance and injury to property. 
If either were adopted it would destroy the amenities of 
Regent’s Park, the trees along the canal would be sacri- 
iced, and a large portion of the Zoological Gardens 
would have to be acquired. The case for opposing land- 
owners and traders along the proposed route having 
been presented, evidence in opposition was called on 
behalf of the three large railways interested in the 
scheme. 

Mr. G. Findlay, the general manager of the London 
and North-Western Railway, urged that there was no 





necessity for the proposed line, as by means of the existing 
Towcester and Buckingham Railway all the intermediate 
country between Rickmansworth and other towns as far 
as Sheffield could be adequately served. Moreover the 
promoters could get all they needed in that part of the 
country by running powers which the London and North- 
Western Company were prepared to give them as far as 
Northampton. He also pointed out that the pro- 
posed connection with the Metropolitan Railway 
at Baker-street would not be of the slightest ad- 
vantage to the projected line, because it would not 
bs ssible to work the traffic with the existin 
facilities. The connection would be of no val ue 
unless one line was carried over the other, as had been 
done at King’s Cross, and that would be a very a 
undertaking. In cross-examination, Mr. Finlay ad- 
mitted that his company had in some instances opposed 
the construction of lines adverse to their interests, and on 
some occasions they had been successful. He did not 
suggest that the pro d line would be worse than the 
London and North-Western, but he held that there was 
no need for it. 

When the Committee met again after this evidence, 
Mr. Pope, Q.C., announced that an agrement had been 
come to between the London and North-Western Com- 
pany and the promoters, whereby the proposed line might 
pass over the London and North-Western Railway at-a 
distance of 25 ft. from the mouth of their tunnel at 
Primrose Hill by means-of a bridge with a 17 ft. 
headway. This was if the Committee —— the pre- 
amble, but he maintained that the line was not 
necessary, for it would provide no additional accommoda- 
tion. It was really a case for the railway company 
rather than for the public advantage. No new railway 
facilities were required to London, and at all events even 
if it should be deemed desirable that the Manchester, 
Sheffield, and Lincolnshire Company should have through 
communication to London, it was not advisable that this 
line should be constructed at the enormous cost of between 
five and six millions, involving also as it would great dis- 
turbance of existing relations. Seeing the capital engage- 
ments of the Manchester, Sheffield, and Lincolnshire 
Company, it would be better for them to complete the 
Towcester and Buckingham line, and then take advantage 
of the London and North-Western Company to give them 
running powers as far as Northampton. By that means 
they would save nearly six millions of expenditure and 
would at the same time get the through communication 
they desired to London. 

The Midland Railway Company’s case was next taken. 
Mr. J. A. Macdonald, engineer-in-chief to the company, 
informed the Committee that his company’s station at 
Nottingham, which was built forty-two years ago, having 
become too small, they were considering plans for exten- 
sions, and those would be seriously interfered with by the 
proposed line, which it was proposed to carry over the 
Midland platforms. Mr. Turner, assistant general 
manager to the same company, also gave evidence in 
deprecation of the scheme on many grounds, and Mr. 
Bidder, Q.C., predicted that 7,000,000/. was but a frac- 
tion of the amount the promoters would have to spend 
before they would be able to compete with the existin 
railways to London. They would thus be saddled wit 
14,000,000/. and would only be able to raise the required 
money on ruinous terms. The Midland Company based 
their objections mainly on undue interference and unrea- 
sonable competition. 

Sir Henry Oakley, general managerof the Great Northern 
Railway, explained, in examination on behalf of that com- 
pany, that the present scheme was a direct violation of 
the agreement of 1860 between the Great Northern Com- 
pany and the Sheffield Company, the spirit of which was 
that the two companies should unite to preserve their 
joint interests. That had been the basis of the relations 
and the policy of the two companies. On the Sheffield 
line, he further stated, the difficulties in running were 

eater than on the Great Northern, the speed on the 
iter averaging 43 miles an hour, as against 23 on the 
former. The Great Northern Company had incurred 
obligations up to 3,000,000/. for which they would not be 
able to recoup themselves if the agreement were broken. 
Prior to that agreement the Great Northern Company 
owned 333 miles of railway, and the Sheffield ae 
only 1734 miles. The agreement was the result of the 
ruinous competition in 1857 and 1858, which placed the 
Sheffield Company in the reverse of a prosperous condi- 
tion, and at the commencement of the agreement the 
Great Northern Company had to provide rolling stock for 
the Sheffield Company. In further evidence Sir Henry 
Oakley pointed out that between London and Neasden 
only four lines of rails were provided by this scheme, 
and they would be insufficient for the tratfic anticipated 
by the promoters. When the traffic reached Farringdon- 
street it would not s over the lines over which the 
Great Northern, the Midland, and the London, Chatham, 
and Dover Railways ran, but over the Metropolitan Rail- 
way, and thus it would be over one of the most crowded 
portions of the Metropolitan system, where there was a 
concentration of traffic from the varions lines to the west. 
He admitted that during the last few years there had 
been a marked increase in the congestion of the traffic at 
Euston-road, King’s Cross, and Gray’s Inn-road, but no 
serious inconvenience had been cau If, however, an- 
other London terminus was to be allowed it should be 
west rather than east of Regent’s Park. 

On the part of the Great Northern Company Mr. Pope, 
Q.C., contended that no new trade and no new industry 
would be opened up by this scheme, and that there was 
no need for the introduction of another competing line. 
With respect to the agreement referred to, he stated that 
his company had spent 3,000,0007. in the joint under- 
taking, and he argued that if that agreement was 
to ke annulled it should be set aside equally on both 





sides. The promoters said the question involved was 
that of the distribution of coal in London, but the Great 
Northern Company had to look to the effect which the 
construction of the line would have on the agreement of 
1860; and if the construction was hostile to the faithful 
discharge of their duty by the Sheffield Company, then 
he maintained that there was no public necessity to 
justify the agreement being thus annulled. 

Mr. Littler, Q.C., replying to the whole case for the 
opposition, observed as showing how marvellously well 
engineered the line proposed was, that there were 97 miles 
of rail and practically no ———s objections through- 
out, except on the part of the Midland Company, who 
had nothing else to say. On the conclusion of Mr. 
Littler’s address the Committve adjourned for an hour, 
and on their reassemblin 

The Chairman said : tt is not necessary to say to those 
who are interested how careful and how conscientious an 
amount of attention has been given to all that has been 
presen to the Committee during this long inquiry. 
After deliberating very fully upon all the material points 
the Committee find the preamble not proved. With 
regard to the special instruction we have received from 
the House, which hasconsiderably added to the difficulty 
of conducting the inquiry in this room, we shaJl in the 
course of a day or two present a special report to the 
House of Commons. 

Lord Culross, chairman of the Great Northern Railway, 
and several other well-known railway men, were present 
during the delivery of this decision. The decision was 
received with considerable surprise even by the various 
opponents. 





TORPEDO BOATS FOR THE ARGENTINE 
GOVERNMENT. 

On Wednesday, April 29th, the Commodoro Py, the 
second of a pair of twin-screw — boats built by 
Messrs. John I. Thornycroft and Co., for the Govern- 
ment of the Argentine ublic, passed a very succesful 
speed trial at the Lower Hope. 

The vessels are 150 ft. long by 14 ft. 6 in. beam, and are 
propelled by triple-compound engines supplied with 
steam by two of the now well-known Thornycroft water- 
tube boilers. 

The first vessels of this type were the Ariete and Rayo, 
built for the Spanish Government. These, not being so 
heavily armed and loaded, attained a speed of 26 knots. 
Full particulars of the Ariete were given in our issue of 
July 15, 1887. These latter vessels were followed by 
the Coureur, built for the French Government. The 
fe, @ speed and good sea-going qualities of this vessel led 
to her being adopted, with some slight modifications of 
the machinery, as the type of sea-going on yo boat now 
being built in France, on. Thornycroft having sup- 
plied drawings for the purpose. The Commodoro Py 
and the Murature are armed with the new 18-in. White- 
head torpedo, which is the same weapon as sunk the 
Blanco Encalada. They have also three quick-firing 
guns capable of penetrating a 4-in. steel plate. 

Although it was blowing a gale at the time the trial 
was made on April 29, and the sea at the mouth of the 
Thames was decidedly rough, the vessel attained a speed 
of 25.06 knots on the measured mile, and 24.2 knots on a 
run of two hours’ duration, in each case slightly exceed- 
ing the guaranteed speed of 25 knots on the measured 
mile, and 24 knots on the two hours’ run. The mean 
steam pressure was 213 lb. per square inch, and was 
easily maintained with an air pressure of 2.2in. The high 
speed of these vessels, which their large size enables them 
to maintain, in weather which would materially affect the 
pace of the smaller boats (so much in favour with our 
authorities), renders them valuable as torpedo catchers, 
while they would not find much difficulty in escaping 
from vessels of the torpedo gun-boat type. These, 
although specially designed as “* catchers,” have a s 
of 18 or 19 knots only. 

Happily the Argentine vessels are going far away from 
our shores, and we are not likely to go to war with 
Argentina, otherwise our 18 knot catchers might have 
some difficulty in dealing with them. It should be re- 
membered, however, that the French Government have 
boats of this type in progress. In the new torpedo gun- 
boats the Americans are about to build, it is pro to 
fit engines capable of developing 6000 indicated horse- 
power, supplied with steam from eight Thornycroft 
water-tube boilers. These vessels are the same size as our 
torpedo gun-boats, the machinery of which is only called 
upon to give 3500 indicated horse-power. This is the 
outcome of the American experience with their first tor- 
pedo boat, Cushing, fitted with the Thornycroft water- 
tube boiler. It is claimed by some authorities that we 
should be in the best position if we had a few “‘ catchers ” 
to scour the Channel somewhat larger and having a 
higher speed than the 25 knot torpedo boats. With a 
displacement of 170 to 180 tons such vessels would attain 
a speed of 27 knots. They could go out in any weather 
in which the torpedo boats might venture and could 
maintain a higher speed in that weather. The Argentine 
Government was represented on the trial by Captain 
Loqui, Mr. Hughes, and Mr. Henry, while the builders 
were represented by Mr. Sydney W. Barnaby. 








Tue ATLANTIC STEAMER ‘‘ NoRMANNIA.”—We are 
informed by the Hamburg-American Packet Company 
that the latest run of their twin-screw steamer Nor- 
mannia was a remarkably swift one. She accomplished 
the distance, allowing 10 hours during which she was 
detained by fog, in 6 days 16 hours 45 minutes, or an 
average of 19.27 knots per hour. The daily distances 
were 420, 472, 473, 464, 480, 490, and 298; total, 3097. 
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CONSTRUCTED BY MESSRS. J. AND F. HOWARD, ENGINEERS, 


MWBENNETT. 


Tue hay and straw baling press which we illustrate 
on the present page has been built under the patents 
of Messrs. J. H. Ladd and Co., by the Britannia Iron 
Works, Bedford, and will be exhibited by them on 
their stand at the Royal Agricultural Show. The 
machine is of the same type as that which took the 
first prize for power machines at the Nottingham Show 
of the Royal Agricultural Society, and is a continuous 
action one. It has, however, been slightly modified 
in one or two details since last exhibited. The 
material to be pressed is fed into a horizontal box, 
constructed of stout steel plate, where it is compressed 
into a bale by a platen caused to reciprocate in the 
box by a couple of connecting-rods. The opening 
through which the hay is fed is at the top of this com- 
pression chamber, into which it is passed as the platen 
moves back after compressing a previous charge. A 
peculiarity of the machine is the fact that the material 
is not compressed against a rigid abutment, but 
against two previous charges, the friction of which to 
further motion through the compression chamber is 
sufficient to allow of the new charge being thoroughly 
compacted. At the delivery end of the compression 
chamber the sides are cut away to facilitate the bind- 
ing of the bale. At each stroke of the platen, the 
new charge is compressed, a previous charge is moved 
forward into the tying position, and a third bale is 
delivered in the finished state, 





PRIESTMAN’S OIL ENGINE. 

At the occurrence of each annual show of the Royal 
Agricultural Society for three years past we have had 
reason to call attention to Priestman’s oil engine, for 
apart from other reasons, it has on each occasion 
gained a medal in recognition of its merits. To-morrow’s 
visitors to the show at Doncaster will find that the 
makers have been very busy during the past twelve 
months, and that several new designs have been got 
out. Chief among these is the marine type of engine 
we illustrate on the opposite page. This represents a 
marine engine of five actual horse-power with two 
inverted cylinders 7 in. in diameter and 7 in. stroke, 
designed to work at a speed of about 240 revolutions 
per minute. Amongst the advantages claimed over 
that of steam is that the space occupied is very small, 
the motive power being derived from ordinary heavy 
mineral oil, the fuel takes up much less room 
than coal, and all the troubles and annoyances so 
common to the use of steam boilers are dispensed with. 
Speaking on the question of consuinption at the com- 
petitive trials at Plymouth last year, Professor Unwin 





HAY AND STRAW BALING PRESS AT THE DONCASTER SHOW. 


BEDFORD. 





said respecting the Priestman oil engine, ‘‘It worked | ment adopted by the makers to avoid the difticulty of 
with an economy of fuel almost unprecedented.” | clogging, hitherto met with in the employment of 
| hydro-carbons in the motive cylinder of an engine, 
lends itself most suitably to their marine type. 
The Bridgewater section of the Manchester Ship 
Canal Company, being desirous of making their barges 
| independent of towage of any kind, made an experi- 
;ment with a small-sized engine, and were so well 
, Satisfied with it that a short time ago they ordered 
| two 10 horse-power engines, which have been running 
| between Machester and Stockton Quay for months 
| past with satisfactory results. The Grand Canal Com- 
| pany of Ireland have now followed this example, and 
| there can be no doubt that the opening for the Priest- 
| man oil engine for similar purposes is exceptional. 
| Another exhibit is an underground pumping plant. 
It is, of course, suitable for pumping in any situation, 
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Fig. 5. | but it is in coal mines that the chief advantage of the 
Cyl 10 Va di | oil engine is found, since it is perfectly self-contained, 
. . and its exhaust can be emitted directly into the gal- 
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|leries. Neither boilers nor steam pipes are required, 
while the absence of all external flame removes the 
danger of igniting firedamp, if such be present in the 
mine. In some cases the Priestman engine is used for 
driving rock drills close to the working face. 

We have already on more than one occasion given 
an account of the mode of operation of the Priestman 
oil engine, so that a very short description will now 

|serve.* The general arrangement follows the well- 
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The engine is designed so as to keep the centre of | known lines of the Otto gas engine, and the cy 
gravity mf low as pensitle, the oil supply cistern being | the same. As can be seen from the diagrams, the 
placed in the foundation, while the special arrange- * See ENGINEERING, vol, xlvi., page 42. 
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piston moves forward drawing in an explosive charge ; 
it then returns and compresses it; at the end of this 
stroke an electric spark fires the charge which drives 
the piston forward ; the fourth stroke effects the ex- 
haust. The pressure is exceedingly well sustained 
during the working stroke, the charge being burned 
rather than exploded. The fuel used is ordinary 
paraffin oil of the kind employed in domestic lamps ; 
it may be used and stored without interference 
or extra charge from the fire insurance companies. 
A small supply sufficient for a few hours is run into 
a reservoir in the engine, and air is pumped in 
above it. The pressure thus created is utilised to 
carry the oil through a nozzle in a fine spray or mist 
into a chamber kept hot by the exhaust from the 
cylinder. Here the vesicles of oil are evaporated, 
and the resulting vapour is drawn into the cylinder 
with air to form the charge. 

In the pumping engine (Figs. 2 and 3) gearing is em- 
ployed to reduce the speed of the pump shaft, while to 
aid in starting the engine the pinion is connected to its 
shaft by a clutch. A recess has been made to receive 
the engine in the side of the main airway (see Fig. 6 on 
the opposite pege), while the exhaust is conducted by 
one of the galleries to the upcast shaft. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 10, 1891. 

TueE steel rail trade has once more picked up; re- 
ported transactions for the week, 60,000 tons; probable 
transactions for the current week, about 40,000 tons. 
The Chicago mills have booked a large percentage of 
this business and will probably secure fully half of 
the business that will be transacted this week. A 
great many smaller roads will now probably hurry in 
and place their orders. Railmakers are determined, if 
the opportunity offers, to put prices up 50 cents more. 
The smaller buyers are making a mistake in waiting 
until the mills load up with heavy orders for the 
summer. Heavy business has also been done in steel 
billets, particularly in Western Pennsylvania. Mill- 
owners there have made large contracts which will 
supply them with material for two months at least. 
There have also been very heavy contracts placed for 
Lake ores, and the belief in ore trade circles now is 
that all the large buyers will hurry in their orders, 
lest miners take courage and mark prices up, a rather 
improbable proceeding however. As is usual at this 
season of the year, the demand for merchant iron has 
improved, but so many options are out that it will be 
impossible for millowners to profit by any advance. 
An advance in prices would be possible only after mills 
had secured about two months’ steady work, but this 
is rather a- remote contingency. The advance, if it 
occurred, would effect only the small buyers who 
usually delay purchasing until after the bulk of the 
large buyers have placed their contracts, and then 
find themselves obliged to pay more for their iron 
under the plea of being accommodated. Eastern 
muck ironmakers have accepted a good deal of busi- 
ness at 26.50 dols. There are orders for old rails in 
brokers’ hand, but supplies cannot be had. Pipe line 
builders are not urgent at all with their orders, and 
millmen are not soliciting much business, as there is 
scarcely any margin in pipe at present discounts. 

Throughout the west there are symtoms of improve- 
ment, but the probabilities are that even should there 
be a sharp increasing demand that buyers will be pro- 
vided with what they want at present quotations. A 
great deal of elevated railroad work is to be done this 
year. In this city the Reading Company has begun 
the construction of its terminal facilities. The nail 
trade is in a depressed condition, owing chiefly to the 
fact that building operations this year are far behind 
last. The anthracite coal trade is less active than 
last year, and the present excess of stocks over last 
year to this date is 2,277,000 tons. 





SewaGeE PuriricaTion AT NUNEATON.—Major-General 
EK. Phipps-Carey, R.E., of the Local Government Board, 
held a public inquiry at the Town Hall, Nuneaton, on 
the 3rd inst. about the application of the Nuneaton Local 

rd for a loan to improve their rot works and carry 
out the ferozone and polarite process of sewage treatment 
of the International Water and Sewage Purification Com- 
my, of 7, Victoria-street, Westminster. Heretofore the 
Rr uneaton sewage has been treated by the lime and alu- 
mina process, which has failed to give satisfaction and 
caused grave complaints to be made. With a view to 
revent the nuisance complained of the Nuneaton Local 
| ier have experimentally tried the International Com- 
pany’s system of oe with satisfactory results, 
and thereupon resolved to adopt that system of sewage 
treatment. Mr. J. 8. Pickering, C.E,, engineer and 
surveyor to the Nuneaton Board, explained the plans pro- 
posed to be adopted. Mr. Frank Candy, managing 
director of the International Company, gave information 
about the system of purification intended to be carried 
out. At the conclusion of the inquiry the inspector an- 
nounced that he should report favourably on the proposal 
of the Nuneaton Local Board to carry out the nterna- 
tional Company’s system of sewage purification: Tenders 
have been accepted for construction of the works, which 
will cost much less than a sewage farm, 
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NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has been satisfac- 
tory, and prices have been upon the whole well main- 
tained. the best steam coal has been quoted at 15s. to 
15s, 6d. per ton, while secondary — have ranged 
from 13s. 9d. to 14s. 6d. per ton. ouse coal has been 
dull and lower. Patent fuel has also ruled quiet. The 
iron ore trade has shown little improvement. The manu- 
factured iron and steel trades have exhibited weakness. 
Heavy section steel rails have made 4/. 10s. to 4/. 12s. 6d. 
per ton, and light section ditto 5/. 10s. to 5/. 15s. per ton. 


North Wales and Liverpool.—A junction of the 
Mersey Tunnel Railway with the Great Western and 
London and North-Western Railways is about to be 
effected, thus opening a new and direct route into the 
heart of Liverpool from Cheshire, Crewe, Wrexham, 
Ruabon, Gobowen, Shrewsbury, and the West of 
England. 


Bristol Wagon and Carriage Works Company, Limited. 
—The report of thedirectors states that the profits for the 
past year enabled the directors to make substantial 
additions to the reserve and depreciation accounts. Thus 
they have have added to the reserve fund 5500/., making 
it 15,000/., and 20001. to the depreciation fund, making it 
11,600/., while 8882/. has been gg to making good the 
depreciation of wagons let on hire. After making these 
provisions and deducting an interim dividend of 4 per 
cent. paid in December, amounting to 4400/., there 
remains a dis ble balance of 11,032’, The directors 
recommend a dividend on the called-up preference and 
ordinary share capital of 6 per cent. for the half year end- 
ing March 31. This will absorb 66001. and leave 4432. to 
be carried forward. 


Tredegar Iron and Coal Company, Limited.—-The report 
of the directors for the year ending March 28 states that 
the past financial year opened with better prices than 
those now current for both steel and coal. Quotations 
for steel have since greatly fallen ; but the coal trade has 
not suffered to the same extent, prices remaining at a 
fairly remunerative figure. The directors are able to 
report a net profit of 52,215/, 12s. 3d. They propose to 
pay a dividend of 1/. 8s. 9d. per share on the A shares, 
and 1/. per share on the B shares, less income tax, being 
at the rate of 4 per cent. per annum, and requiring 
38,7501. They also propose to add 10,000/. to the reserve 
fund, and to carry 6396/. 12s. 11d. to the next account. 


Ebbw Vale Steel, Iron, and Coal Company, Limited.— 
The directors report a profit for the year ending March 
31, of 107,785. From this has to be deducted 7718/. for 
the expenses of the head office, &c., 18,5771. for interest 
on cee and fully paid-up shares, and 44,057/. 
which have been written off for depreciation of property, 
leaving a balance of 37,433/, The directors do not recom- 
mend the payment of any dividend for the past year. 
They state that 80,000/. has been expended in sinking two 
new pits at Graig Fawr, and a further considerable sum 
will be required to complete the plant by the erection of 
coke ovens, coal-washing machinery, and the necessary 
railway sidings. The new sinkings are progressing in a 
satisfactory manner, and it is believed that by the end of 
the year coal will be raised from them in considerable 
quantities. 


The ** Philomel.”—The engines of the Philomel, cruiser, 
supplied by Messrs. Thomson, of Glasgow, have been 
accepted by the Lords of the Admiralty from the con- 
tractors, after having undergone the usual examination 
after trials. The Philomel underwent satisfactory tests 
at Devonport in March, and realised an average speed of 
19.5 knots on her forced draught run. 


Shipments of War Matériel.—The shipping authorities 
have been directed to prepare for the information of the 
Lords of the Admiralty quarterly returns of all war 
matériel, including electric appliances and _ torpedoes, 
shipped from the United Kingdom to foreign ports. 


Coal in Monmouthshire.—On Monday a fine seam of 
coal was struck on the taking of the Powell’s Tillery 
Steam Coal Company, near pr) Bt The company is 
now oe ove pit only, and’some eighteen months 
since the sinking of two others, called the Grey and the 
Vivian, was commenced. Although the operations have 
been greatly interfered with by water, progress has 
been made, and several seams of coal have been struck. 
That which was won on Monday is 10 ft. thick, and the 
coal is supposed to be of the best quality to be found in 
the Monmouthshire valleys. The seam was struck in the 
Grey pit at a depth of 300 yards, 


Colne Railway.—The proprietors of this line have 
agreed to transfer it to the Great Western Railway 
Company. The stock of the Colne Railway Company is 
to be taken over at par. 


Great Western Colliery Company, Limited. —The directors 
of this company have declared an intevim dividend at the 
rate of 10 per cent. per annum on the A and B shares, 
Lage July 1. A similar interim dividend was paid in 

uly, 1890. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Markct.—The chief feature of the 
pig-iron warrant market last Thursday forenoon was the 
dealings in Cleveland iron, the price of which advanced 
fully 10d. per ton, on the purchase of a few thousand 
tons. There were sellers at 40s. three months fixed. 
Scotch iron was again quiet, only two 500-ton lots chang- 
ing hands at 48s. 6d. per ton. seller came on towards 


the close of the market, but although he offered to accept 


47s. 9d. 


price being 47s. 6d. va ton cash. No business was done 
in the afternoon, either in Scotch or hematite iron, and 
_ were practically unchanged. Cleveland changed 
ands at 40s. 104d. pos | 40s. 2d. per ton. The settlement 
rices at the close were—Scotch iron, 47s. 6d. per ton; 
leveland, 40s. 74d.; hematite iron, 49s. 74d. per ton. 
Friday forenoon was very idle for all classes of iron. 
Scotch looked particularly flat, at one time being as low as 
47s. 1d. per ton sellers ; but on a prominent firm offering 
to take 5000 tons at 47s. on Monday, the tone suddenly 
hardened up, and subsequently there were transactions 
at 47s. 3d. and 47s. 44d. per ton cash. The clos- 
ing price showed no change on the day. Cleveland 
opened dull at 40s. 14d. but rallied to 40s. 9d., while 
hematite iron also closed firm at 493. 9d. per ton. 
The afternoon market was quite featureless, with only 
some 1500 tons Scotch iron done at 47s, 9d. and 
47s, 8d., and a few transactions in Cleveland and hema- 
tite iron. At the close the settlement prices were— 
Scotch iron, 47s. 6d. per ton; Cleveland, 40s. 9d. ; 
hematite iron, 49s. 104d. per ton. Scotch warrants were 
again lifeless on Monday forenoon, with no business put 
through. The tone was very flat, the close at 46s. 9d. 
r ton sellers exhibiting a decline of 104d. per ton since 
Friday. Some active business was done in Cleveland 
iron at declining prices. The close was flat at 40s. 3d. 
sellers cash. There wasa fairly steady market for hema- 
tite iron at about Friday’s values. A better tone ruled 
in Scotch warrants in the afternoon, and 47s. per ton was 
id, with buyers over at 47s. 3d. cash, sellers wanting 
5a. per ton more. Cleveland advanced in price 3d. per 
ton to 40s. 5d., but hematite iron was neglected and un- 
changed in price. Only 500 tons of Scotch iron changed 
hands. The settlement prices at the close were—Scotc 
iron, 47s. 44d. per ton ; Cleveland, 40s. 44d. ; bematite 
iron, 49s. 6d. per ton. There was a much firmer tone in 
all classes of iron yesterday forenoon, though the busi- 
ness done was still restricted to a paltry 500 tons in each 
class. Prices improved all round. Practically no busi- 
ness was done inScotch iron in the afternoon up till within 
a minute of the close of the market, and during that time 
there were no sellers under 48s. per ton. On a buyer 
offering 47s. 44d. per ton, the sellers suddenly lowered 
their price to that figure, when some 1500 tons changed 
hands. At the close, however, there were buyers 
over that price. Cleveland and hematite iron closed firm. 
The closing settlement prices were—Scotch iron, 47s. 6d. 
per ton; Cleveland, 41s.; hematite iron, 49s. 104d. per 
ton. There was scarcely any attempt to do business in 
the warrant market this forenoon, and at the close not a 
single transaction in Scotch iron. Sellers were asking 
47s. 6d. per ton cash, and buyers offered 47s. Some life was 
imparted to the market in the afternoon through the 
operations in Cleveland iron, the price of which rose to 
4ls. 8d. cash. Scotch iron was untouched, but closed 3d. 
up, at 47s. 9d. buyers. The following are the quotations 
for several special brandsof makers’ iron No. 1: Gartsherrie 
and Summerlee, 59s. per ton; Glengarnock, 59s. 6d. ; 
Calder, 60s.; Langloan and Coltness, 61s. ; Shotts (shipped 
at Leith), 61s,; Carron (shipped at Grangemouth), 62s per 
ton. Last week’s shipments of pig iron from all Scotch 
ports amounted to 5047 tons, as compared with 8769 tons 
in the corresponding week of last year. They included 
100 tons for the United States, 550 tons for Canada, 100 
tons for South America, 350 tons for Australia, 215 tons 
for France, 580 tons for Italy, 430 tons for Germany, 190 
tons for Holland, 110 tons for Belgium, 110 tons for Spain 
and Portugal, 235 tons for China and Japan, smaller 
uantities for other countries, and 2212 tons coastwise. 
here are now 68 blast furnaces in actual operation, 
against 83 a year ago. Five are making basic iron, four- 
teen are working on hematite ore, and the remainder are 
none ordinary iron. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stand at 514,969 
tons yesterday afternoon, as compared with 515,836 
tons yesterday week, thus showing a decrease for the 
week amounting to 867 tons. 


New Forge and Engineering Works at Irvine.—Mr. 
Robert Kerr, formerly a partner of the Irvine Forge 
Company, has made application to Mr. Patrick Warner, 
of Ardeer, for ground at Meadow Park, convenient to the 
Caledonian Railway, on which he proposes to erect a forge 
and engineering works. 


New Drainage Scheme for Greenock.—At the monthly 
meeting of the Greenock Police Board yesterday it was 
unanimously agreed to proceed with a new drainage 
scheme for the east end of the town, the estimated cost of 
which is set down at 8000/. 


Improvement of Aberdeen Water Supply.—-The Water 

orks Committee of the Town Council of Aberdeen have 
at present under consideration certain proposed improve- 
ments in the water supply of the town, having reference 
more especially to the question of filter beds and storage. 
Certain towns in the south where the same system is in 
vogue as in Aberdeen, are to be visited by deputation 
from the Water Works Committee, with the view of 
collecting information that may be of use to them. The 
proposed works are estimated to cost 20,0002. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

John Brown and Co., Limited.—The balance-sheet of 
this company for the year ending March 31is issued. The 
gross profit for the year was 190,556/., or less debenture 
and loan interest 15,642/., leaving a net profit of 174,914. 
From this the directors recommend, in addition to the 
usual dividend on ages an shares, a further dividend 
of 1l. per share on the ordinary 20/. shares of the com- 
pany, making with interim dividend of 10s. per share 
paid in December last, 303. per share, or at the rate of 10 





ton, he failed to find a buyer, the market 


per cent. per annum, and the addition to reserve fund of 





80,000/., which will then amount to 200,000. A sum of 
21,461/. is carried forward to next year's account. 


Visit of Russian Naval Officers to Cyclops Works.—A 
rty, including Admiral Tchikatcheff (Minister of 
rine), Admiral Kolokoltzoff, Captain Zelonoi, and 
Captain Koruis have visited the works of Messrs. C. 
Cammell and Co. (Limited). The principal item of interest 
witn was the manufacture of a Wilson compound 
steel-faced armour-plate for H.M.S. Hood, now building 
at Chatham Dockyard, the rough weight of the plate 
being nearly 50 tons. -There were erected in the shops 
various huge structures in connection with turrets for 
British and other vessels, including the turret for the 
Hood and _ casemates for first-class battle-ships and 
cruisers building in Government and private dockyards. 
At the Grimesthorpe Works the pets 3 were shown the 
arrangements for the production of steel ingots up to 120 
tons in —— and sundry heavy castings for various pur- 
es. A hydraulic 6000-ton forging press, the largest in 
urope at the present time, was examined, and the work- 
ing under it of an ingot weighing upwards of 50 tons was 
seen, The processes of boring and turning huge forgings 
for shafting tubes and other purposes were also inspected. 


A New Departure in Steelmaking.—At the Sheffield 
Technical School, on Friday night, before a large company 
interested in steelmaking, Professor Arnold —, 
demonstrated a new method of producing steel, from an 
open hearth, by his process. The system consists in prac- 
tically removing the whole of the impurities from Swedish 
pig iron, with the exception of the exact proportion of 
carbon required for a given purpose, thus obtaining the 
ideal carbon and iron-steel, homogeneous in structure and 


h | absolutely free from blow-holes, these results being ob- 


tained without the presence of more than mere traces of 
manganese and silicon, and also without the use of iron 
ore. The new furnace, together with the general plant, 
was designed to Professor Arnold’s specifications by Mr. 
B. H. Thwaite, of Liverpool, and is intended to pro- 
duce three tons of steel in the 24 hours. Itis claimed 
that the range of the metal produced will vary from what 
will be practically wrought iron to the hardest tool steel. 
The process is ‘‘ protected ” by the professor. 

Sinking a New Colliery at i sinking of an 
extensive colliery at Ripley for Mr. Ford is in full opera- 
tion. From the surface to the Kilburn seam of coal is an 
estimated depth of over 400 yards, and it will require 
about 100 yards of metal tubing and occupy a period of 
two years to complete. The contract has been secured 
by Mr. R. Hall, Langley Mill. 


Engineers and the Late Lord Edward Cavendish.— At a 
recent meeting of the council of the Chesterfield and Mid- 
land Counties Institution of Engineers a vote of condo- 
lence with Lady Edward Cavendish and family was 
adopted. The council also recorded how much they 
‘appreciated the valuable assistance Lord Edward ren- 
dered to the institution as patron, president, and member, 
and how much they deplored the loss they, with the 
country, have sustained in his premature decease.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the weekly iron 
market was largely attended, but the tone was anything 
but cheerful, and many people spoke most despondingly 
of the outlook. Absence of business renders it somewhat 
difficult to fix quotations for pig iron. A few sellers 
offered No. 3 g.m.b. Cleveland pig iron at 40s. for prompt 
f.o.b. delivery, but they experienced considerable dif- 
ficulty in securing that figure. One or two parcels were 
sold at 39s. 9d., but as a rule buyers were not disposed to 
give more than 39s. 6d. For forward delivery there was 
nothing at all doing. It was said that No. 3 had been 
offered at 39s. for delivery to the end of August. Grey 
forge was 37s. 6d., and No. 4 foundry 38s. 3d., the 
demand being not quite so good as it was a little 
while ago. Middlesbrough warrants opened at 41s. and 
closed 40s. 104d. cash buyers, but the quotations were 
age nominal, there being nothing at all doing. To- 

ay our market was idle, nobody appearing to care about 
doing business. About 40s. was the general quotation for 
prompt delivery of No. 3, but one or two sellers held out 
for 41s. Middlesbrough warrants opened 41s., but were 
forced up to 41s. 9d., which was the closing figure of 
buyers. Local brands of hematite pig iron remain at 
about 51s. for mixed numbers. The difference in the 
quotation of No. 3 makers’ iron and warrants is already 
causing some speculators to purchase makers’ iron and 
convert it into warrants, but this is not likely to be prac- 
tised to any extent. Sir Bernhard Samuelson and Co. 
have just blown out one of their blast furnaces at Middles- 
brough, which has been running on Cleveland pig, but 
the firm may shortly re-light another furnace which has 
been idle for some time. 


Manufactured Iron and Steel.—Since we last reported 
nothing of moment has occurred in either of these im- 
portant industries. They are both just about as dull and 
unsatisfactory as they well can be, and producers com- 
plain greatly of the difficulty experienced in securing 
new contracts and the present unremunerative rates. A 
few small orders have recently been booked by Messrs. 
Bolckow, Vaughan, and Co., but to so large a firm they 
are of very little consequence. Common iron bars 
are quoted 5/. 12s 6d. per ton ; iron ship plates, 5/. 10s. ; 
iron ship angles, 5/. 5s, ; steel ship plates, 61. ; and steel shi p 
angles, 5/. 15s.—all less 24 per cent. discount for cash. 
Heavy steel rails keep at 4/. 10s, net at works. 


Head, Wriuhtson, and Co., Limited.—The directors of 





this company, who own the Teesdale Iron Works at 
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Stockton, have just issued their first annual report and 
balance-sheet as follows: ‘* Your directors present here- 
with the balance-sheet of the company at April 30, 1891, 
which had been duty certified by the auditors. The 


company took over the business from the vendors as| 7 


from May 1, 1890, and the gross profit for the year end- 
ing April 30, 1891, has been 33,5312. 19s. 5d., which your 
directors propose should be applied as follows: (1) In 
ayment of direction and management charges, 6587/. 4s. ; 
2) in providing for interest on debentures up to April 
30, 1891, 3680/. 4s. 5d.; (3) in payment of interest 
on purchase money to the vendors, 5163/. 18s. 4d. ; 
(4) in writing off stamp duty payable by the com- 
pavy and expenses after allotment, 2040. 6s. 7d.; (5) 
in writing off the expenditure on additions to plant 
during the year, 638/. 11s. 5d.; (6) in providing a 
reserve fund for depreciation and renewal of the com- 
pany’s buildings, machinery, and tools, 3000. ; (7) in 
payment of a dividend at the rate of 74 per cent. per 
annum for the year, calculated according to the dates 
when the share capital was payable, 11,745/. 12s. 4d. ; 
(8) balance to be carried to next year, 1685/. 2s. 4d. ; 
total, 33,531/. 19s. 5d. The buildings, machinery, and tools 
of the company have been maintained in a state of 
efficiency during the year. The capital expenditure 
during the year has amounted to 638/. 11s. 5d., consisting 
of additional machinery, which amount your directors 
recommend to be written off as above.” 


An Award not Carried Out.—A short time back referees 
were appointed by the joint committee of the Cleve- 
land Ironmasters’ and Blastfurnacemen’s Associations 
to arrange a small matter connected with the slagging at 
one of the Jarrow hematite furnaces. The contention of 
the company was that too many men were employed, and 
the decision of the referees to some extent supported the 
employers’ views, the understanding come to being that 
one slagger anda helper were to be engaged per shift where 
two slaggers had been employed, and that certain extra 
work should be performed by the men in the slagging 
department. There is an objection on the part of what 
are termed the ‘‘byturn” men to take the position of 
helper, and the result is that the award has so far proved 
abortive. The employers contend that it is the duty of 
the men’s association to see that the decision is given 
effect to, as the men would have a perfect right to insist 
on the masters’ association compelling any ironmaster to 
carry out a decision of referees where it might happen to 
be adverse to the employer, the very basis of a joint com- 
mittee’s existence being mutually. The men’s association 
do not deny the justice of the contention, and are not 
encouraging opposition to the award, but regret its occur- 
rence. Owing to this difficulty with some four men, it is 
understood, as a precautionary measure, that all the men 
at the particular furnace will receive their notices next 
pay day, as it would be necessary to stop the furnace if 
the slaggers’ work were interrupted. 





MISCELLANEA. 

THE necessary steps are about to be taken to increase 
the permissible membership of the Institution of Marine 
Engineers from 500 to 1000. A meeting for this purpose 
will be held this evening and on Friday, July 3, at the 
Langthorne Rooms, Broadway, Stratford, E. 


On Friday the 12th instant a memorial to William 
Symington, the father of steam navigation, was unveiled 
at Leadhills. The memorial takes the form of an obelisk 
of polished granite 30 ft. high, with a medallion portrait 
of Symington under which is a suitable inscription. 


The s receipts of the twenty-three principal railways 
of the United Kingdom, for the week ending June 7, 
amounted, on 16,245 miles, to 1,374,206/., and for the 
corresponding period of 1890, on 16,1864 miles, to 
1,346,951/., an increase of 584 miles, or 0.3 per cent., and 
an increase of 27,255/., or 2 per cent. 


By means of temporary pipes water from the Vyrnwy 
dam has at length been carried to the north side of the 
Mersey. Thetunnel and permanent pipe line under the 
Mersey is progressing satisfactorily, and it is stated that 
the quantity of water now impounded in Lake Vyrnwy is 
enormous. 


The Council of the Society of Arts gave a conversazione 
on nesday evening last at the South Kensington 
Museum, by permission of the Lords of the Council of 
Education. Sir Richard Webster, attended by Sir Henry 
Wood, the secretary to the Society, received the visitors, 
who numbered about 2000. 


Judgment has been re by the Paris tribunals in 
the melinite scandal. . Turpin has been sentenced to 
five years’ imprisonment and to pay a fine of 2000 fr., 
and five years’ interdiction of civic rights. Captain 
Triponé has been sentenced to the same term of imprison- 
ment and the same period of interdiction of civic rights, 
to a pay a fine of 3000 frs. and to ten years’ exile. Two 
others have received lighter sentences. 


We notice that after the current number our contem- 
yoones Knowledge will cease tu be published by Messrs. 

’. H. Allen and Co., but will be issued by Messrs. 
Witherby and Co., at 326, High Holborn. No change, 
however, will be made in the editorial management of 
the journal, which will remain, as it has since the death 
of Mr. R. A. Proctor, under the able charge of Mr. A. 
Cowper Ranyard. 


The New South Wales Government have ordered from 
Messrs. Wm. Simons and Co., Renfrew, a powerful twin- 
screw hopper dredger which will be fitted with the 
builders’ patent san pumping apparatus, similar to that 
supplied by them in connection with the dredging opera- 
tions on the Mersey Bar. This vessel will be constructed 





under the direction of Sir John Coode, K.C.M.G., of 
Westminster. 


The Council of the Liverpool Engineering Society 
have arranged for the following excursions : On Saturday, 

une 27, to the Thirlmere Aqueduct, by kind permission 
of the engineer, Mr. George H. Hill, M.I.C.E. On 
Monday, August 3, to the Dore and Chinley Railway, by 
kind permission of the engineer, Mr. J. Somes Storey, 
M.1.C.F. On Saturday, September 12, to the Norton 
Water Tower, by kind permission of the engineer, Mr. 
G. F. Deacon, M.I.C.E. 


The Channel Tubular Railway Bill, which was down 
for second reading yesterday, will not be further pressed 
forward this year. Sir Edward Reed is satisfied with the 
manner in which the Bill has been received by both the 
Board of Trade and the Admiralty ; but he thinks that 
the remainder of the present session is insufficient to clear 
up certain doubts which a joint committee of both depart- 
ments have suggested for consideration. The opposition 
of the War Department rests, in Sir E. Reed’s opinion, 
upon a fundamental misconception which he believes it 
will be easy to remove. 


The dockard authorities at Sheerness have received 
orders to proceed with the construction of the new steel 
gunboat Leda. The engines of the Leda are to be of 
3500 horse-power, and are to be capable of propelling her 
at 19.25 knots under forced draught, a 17.75 knots 
under uatural draught. The Leda will have a length of 
230 ft., a breadth of 27 ft., and adisplacement of 810 tons. 
Her armament is to consist of four 3-pounder and two 
4.7 in. quick-firing guns, and five tubes for discharging 
torpedoes. A sum of 30,223. is to be expended upon 
the Leda during the current financial year. 


The Albert Medal of the Society of Arts for the present 
year has been awarded by the Council, with the approval 
and sanction of the President, H.R.H. the Prince of 
Wales, to Sir Frederick Abel, K.C.B., ‘‘in recognition of 
the manner in which he has prom ted several imp rtant 
classes of the arts and manufactures, by the application 
of chemical sciences, and especially by his researches in 
the manufacture of iron and of steel ; and also in acknow- 
ledgment of the great services he has rendered to the 
State in the provision of improved war material, and 
as chemist to the War Department.” 


The council of the Royal Agricultural Society has 
arranged for a very complete system of fire protection 
for the Show buildings at Tame, and a ‘‘ Greenwich” 
steam fire engine, several manuals, and a large number of 
hand fire pumps, all equipped with hose, branch pipes, 
buckets, and other apparatus, will be provided by Messrs. 
Merryweather and Sons, of London, who have sole 
charge ; and a fire brigade will be formed with Captain 
J. H. Cleaver, late chief officer of the Croydon Fire 
Brigadein command. A similar arrangement was carried 
ons by the same firm at the Bath and West of England 

ow. 


In the Wochenschrift of the Austrian Engineers and 
Architects’ Society, Mr. Emil Sokal described an appa- 
ratus used for clearing the sewers of sludge at Warsaw. 
The contrivance consists of a wooden templet fitted to the 
profile of the sewer, and resting on a batten 14 in. thick, 
which is pointed at the end for the purpose of penetrating 
and loosening the sludge. In using the device the flush- 
ing sluice above the portion of the sewer to be cleaned is 
closed, and water allowed to accumulate. About 6 ft. to 
10 ft. lower down the pointed scraper is set up. The 
sluice is now opened, and the scraper, which is controlled 
by a workman, moves and cleans out the deposit. If this 
is very solid and hard, a small shutter in the templet is 
opened, and water sufficient to thin it allowed to pass 
through. 


Mr. Edward Thacher states that from investigations 
made by him several years ago under the Keystone Speci- 
fications for iron viaducts, he found the following propor- 
tions the most economical when iron was the material 
used : 


Length-cf Spans, 





can be condensed into a more or less dense peat, but this 
drainage must not be carried out too rapidly, or the 
escaping water may carry off ticles of vegetable 
matter with it, causing the sides of the ditch to collapse 
and the production of fissures on the surface of the moss, 
which become filled with water and ice in winter, and 
extend more and more. The drainage should be accom- 
plished by side drains carried gradually down and into 
the solid underlying ground, and if this can be done 
the moss will by conversion into peat become pro- 
bably one-third of its previous thickness. In making the 
drains the sides should not be sloped, but cut in benches 
one yard wide by one yard deep, so as to expose as large 
a surface as possible to the influence of wind and sun. 
Suppose a road 33 ft. broad is to be made across a moss 
20 fe thick, a trench 1 ft. 8 in. to 2 ft. 6in. broad and 
deep should be cut parallel to the roadway and at about 
36 ft. to 46 ft. from its centre line, depending on the 
width of the cess (64 ft. to 16} ft.) to be left between the 
edge of the roadway and the side drain. At right angles 
to these and across the roadway similar drains should be 
cut about 33 ft. apart, extending several feet beyond the 
side drains. The excavation from these drains must not 
be deposited near their edges, or slips may be expected, 
but laid on the roadway tole wes for filling in the cess 
drains later on. This work being executed in one 
summer, the drains can be still further deepened during 
the succeeding summers. Itis important to prevent lon- 
gitudinal fissures forming in the line of the roadway. 
Transverse fissures are of no importance. The number 
of years required to bring the moss into a sufficiently 
solid state to carry a road will depend on circumstances. 





Tue Exectric Licut at PretortaA.—The electric light 
is being introduced at Pretoria. 





THE Raitway SERVICE BETWEEN LONDON AND Scot- 
LAND.—A new express passenger train will, on and after 
Wednesday, Ist ae. leave Euston for Edinburgh, Glas- 
gow, and the North at two o’clock afternoon. ‘The train 
will have direct connection with Liverpool and Man- 
chester, and is timed to reach Glasgow (Central) at 
11 p.m., Edinburgh, 10.50 p.m., Perth, 12.10 a.m., 
Dundee (West) 1 a.m., and Aberdeen 3.5 a.m. 





Tue Junior Encineertne Socrety.—On the 30th ult. 
a large party of members of this Society availed them- 
selves of the opportunity kindly afforded by the locomo- 
tive superintendent, Mr. W. Kirtley, for visiting the 
locomotive, carriage, and wagon works of the London, 
Chatham, and Dover Railway, Wandsworth-road. They 
were received and shown over by the manager and other 
members of the staff, by whom the numerous features of 
interest were pointed out and fully explained. The boun- 
dary wall incloses an area of about 18 acres, and the rela- 
tive positions of the shops are conveniently arranged with 
a view to the systematic execution of the work. In the 
sawmill a very complete plant of modern wood-working 
machinery was shown for the treatment by sawing, 
planing, mortising, and tenoning of the rough log to the 
finished parts for the carriages and wagons which were 
subsequently seen in various stages of construction. Of 
the locomotive department, the boilermakers’, copper- 
smiths’, erectors’, and smiths’ shops, the fitting and 
machine, pattern, wheel, and heavy tool shops were each 
inspected. The running shed, which is situated imme- 
diately outside the works, was also vi-ited. It covers an 
area of 5906 square yards, and will hold 90 engines. Types 
of the company’s various classes of locomotives were here 
seen. We may take this opportunity of mentioning that 
the address of the office of the Junior Engineering Society 
has now been changed to 29, Fentiman-street, Clapham- 
road, 8. W. 





Tue Hotpinc Power or Drirr Boits.—A number 
of experiments on the holding power of square steel 
drift bolts have lately been carried out by Messrs. 
Powell and Harvey, of the University of Illinois. 
The bolts were 30 in. long and lin. square. The timber 
used was pine. Holes }fin., }% in., }in., and 4% in. 
were bored as nearly as possible 














perpendicular to the 
‘ grain of the timber and the bolts driven in for a depth of 
Height of Towers. 6 in. Five bolts were driven into each size of hole, and 
At Towers, Between Towers. the following average results obtained : sero 
ft. ft. | | Holding Power in Pounds. 
Upto 50 ft. 30 30 | 
0071907 | = = Size of Rod. | Size of Hole. eae 
1205, 200 5) 30 60 | Total. Depth. 
~ Speaking at the Western Railway Club of the United | square inch in | Sahin 
States, Mr. Gibbs drew attention to the increase of : HH | = = 
tensile strength and decrease in the elongation in steel 1 it 4660 777 
firebox sheets, after long service, through absorption of 1 3 4050 675 
carbon. A recent test of a cracked firebox sheet gave the \ a 
following results : After Removal | After the bolts were withdrawn the timber was splits 
Original. *+ . Fi oe te and the condition of the wood round the hole examined: 
ee d rom *'1redox. | From this it appeared that in holes larger than }4 in. only 
per po og ie 53,000 56,000 the corners of the bolts held effectively. Comparin 
Elongation per cent. 30 39 these results with others obtained in similar timber wit 


There was thus an increase of 3000 lb. in the ultimate 
strength, and a decrease of 8 per cent. in the elongation. 
Analysis showed that the carbon in the steel had un- 
doubtedly increased, though hardly enough to account for 
the change in the physical behaviour of the metal. 


Writing in the Zeitschrift des Architekten und Ingenieur- 
Verein, of Hanover, Herr Schacht deals with the con- 
struction of roadways across peat bogs. An undrained 
moss contains about 90 = cent. of water and 10 per cent. 
of vegetable matter. By gradual drainage the fluid mass 





round rods by Mr. J. B. Tscharner, the following figures 
may be tabulated : 





Holding Power per Inch of Length. 





Kind of Bolt, ——- -—— 
}4-in. Hole. }4-in. Hole.| }4-in. Hole }}-in. Hole. 
ib | Ib. bh | 
Round rod .. ae 375 633 758 
Square ,, 662 710 777 675 
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LOCOMOTIVE STEAM CRANE; GAS LIGHT AND COKE CO.’S WORKS, KENSAL GREEN. 
CONSTRUCTED BY MR. THOMAS SMITH, ENGINEER, RODLEY, NEAR LEEDS. 
(For Description, see Page 743.) 
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y NOTICES OF MEETINGS. 

CuemicaL Society, BuRLineton Hovusr, Lonpon, W.—Thursday, 
June 25th, at 8 p.m. Extraordinary general meeting. 

PuysicaL Society.—Meeting, Friday, June 26th, at 5 p.m. The 
following communications will be read: 1. ‘‘ The Construction 
of Non-Inductive Resistances, by Professor W. E. Ayrton, F.R.S., 
and Mr. T. Mather. 2. ‘‘The Influence of Surface-Loading on 
the Flexure of Beams,” by Mr. C. A. Carus-Wilson. 3. ‘‘On 
Pocket Electrometers,” by Mr. C. V. Boys, F.R.S. 4. “On Elec- 
trification due to the Contact of Gases with Liquids,” by Mr. J. 
Enright, B.Sc. 

CHESTERFIELD AND MIDLAND CouNTIES INSTITUTION OF ENGINEERS. 
—Saturday, June 27th, the annual general meeting will be held in 
University a Nottingham, at 3p.m. The president elect 
(Mr. J. A. Longden) will deliver an address from the chair. ‘‘A 
Geological Sketch of the Town and District of Nottingham,” by 
Mr. George Lewis. ‘‘A Few Notes on the Leicestershire Iron- 
stone-Field,” by Mr. M. H. Mills. ‘‘ An Experience with Explosives 
used Underground,” by Mr. Hargrave Walters, ‘ Experiments 
with Explosives used in Mines,” by Mr. M. Walton Brown. 
‘* Germans” (Fuzes), by Mr. F. S. Marsh. ‘The S.C.P. Miners’ 
Electric Safety Lamp,” by Mr. G. E. Smith. The following paper 
will be read or taken as read: ‘‘The Low Tension System of 
Shot Firing,” by Mr. T. M. Winstanley-Wallis, A.1.E.E. 
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THE FARADAY CENTENARY. 

A CELEBRATION was held at the Royal Institution 
on Wednesday, 17th inst., which must be regarded 
as a unique episode in the history of science. It 
was organised for the purpose of doing honour to 
the centennial anniversary of the birth of one of 
England’s greatest worthies, viz., Michael Faraday. 
A quarter of a century has not elapsed since his 
death, and yet we find the highest nobles of 
the land vieing with the most illustrious pro- 
fessors of our own and of foreign universities, 
in testifying their admiration for this man of the 
people, who rose to be a leader of scientific men. 
It was an interesting sight to see thronging round 
his old lecture table, His Royal Highness the 
Prince of Wales, one of his pupils; the Duke of 
Northumberland, Sir William Thomson, Sir Frederic 
Abel, Sir William Grove, Sir Gabriel Stokes, Sir 
Benjamin Baker, Sir Frederic Bramwell, Sir Henry 
Roscoe, Lord Rayleigh, Professor Mascart, Pro- 
fessor Tacchini, Professor Cornu, Professor Crookes, 
Professor Riicker, Professor Dewar, Dr. Gladstone, 
and a galaxy of other men eminent in the various 
walks of life. Many of them had known and 
admired Faraday; and as was said, to know 
him was to admire him. His gifts of mind, his 
winning manners, his imposing figure, and his 

owers of exposition, made him the most attractive 
ecturer that ever addressed a Royal Institution 
audience. Those who had the privilege of hearing 
him at his ‘‘ home” will never forget how careful 
he was to prepare every detail of his experiments, 
to properly display his apparatus, to interest his 
hearers from the very start; nor will they forget 
the clear ring of his voice, the sympathetic expres- 
sion of his countenance, his facility of illustration, 
and grace of description. 

The task was undoubtedly a difficult one which 
Lord Rayleigh imposed upon himself when he un- 
dertook yesterday to epitomise Faraday’s electrical 
work. The steady and fruitful researches of thirty 
years and more, could not be adequately reviewed 
in one hour, especially as they included such preg- 
nant discoveries as those of voltaic and magneto- 
electric induction. Only a few characteristic ex- 
periments were shown in induction, in diamag- 
netism, and in the ‘‘ magnetisation” of light ; these 
were deemed sufficient to illustrate what different 
parts of the electric field Faraday endeavoured to 
explore. 

araday’s disinterestedness deserved all the 
emphasis it received ; he worked because he loved 
science for the sake of science and not for the gain 
or emolument, or even the honour, it may happen to 
bring. He did not concern himself with the deve- 
lopments of his discoveries, being assured that 
intelligent men would subject them to every pos- 
sible test in order to turn them to some prac- 
tical account. He was satisfied to investigate ; he 
left the applications to others. And these came in 
due time. It must, indeed, have been a happy 
moment for Faraday, when, in 1857, he saw his 
tiny magneto spark exalted into a brilliant star of 


3! light by the industry of Professor Holmes, justly 


called the father of electric lighting, by Professor 
Tyndall. 

And here we must say how much Professor Tyn- 
dall was missed from the conclave of scientific men 
that met yesterday in the lecture room of the Royal 
{nstitution. He was Faraday’s most intimate 





friend, and the habitués of the Institution know 
how affectionately and feelingly he ever spoke of 
his master and friend. Sir William Grove may 
have known Faraday before Tyndall; it is neverthe- 
less true to say that of all living men Tyndall 
knows Michael Faraday best. It was therefore 
a subject of universal regret that he was absent 
from yesterday's memorial gathering, and the 
regret is all the more felt as the illustrious friend 
of Faraday is confined to a bed of sickness in 
his Surrey home at Haslemere. It was with a 
voice betokening emotion that Sir Frederic Bram- 
well read that part of the professor's letter in 
which he says: ‘‘The utmost liberty I can now 
allow myself is to be shifted from my bed toa couch 
and wheeled to a position near the window, from 
which I can see the bloom of the gorse and the 
brown of the heather.” 

Those who heard Faraday, especially when 
giving his ‘‘juvenile” lectures, never fail to call 
him the Prince of lecturers; and those who have 
listened to Tyndall are unanimous in recognising to 
how great an extent he had acquired some of the 
many brilliant lecturing qualities of his master. 
Like his great teacher, he took infinite pains in the 
preparation of his lectures, and the result always was 
a crowded theatre and brilliant success. His dis- 
courses were, like his books, clear, terse, and elegant. 
Itis to be hoped that he may be able to complete his 
manuals of science, and give to the present genera- 
tion of students whatthey are anxiously awaitingfrom 
his pen, viz., the ‘‘ History of Electric Lighting.” 

Lord Rayleigh quite naturally had a word to say 
about Faraday as a mathematician. He based his 
argument, as Maxwell had previously done, solely 
upon his conception of ‘‘ lines of force ;” yet de- 
spite these and their concomitants, an intimate 
knowledge of Faraday obtained from his ‘‘ Experi- 
mental Researches,” and from his life by Dr. Bence 
Jones, would force one to the conclusion that 
Faraday was first and last an experimental philo- 
sopher, and that he avoided mathematical formule 
with a feeling akin to distrust if not abhorrence. 

When the history of electricity comes to be 
written, a chapter of great extent and first im- 
portance must be given to the prolific life-work 
of Faraday. He will be pointed to as the man 
who, in the middle of the nineteenth century, 
waged an energetic and relentless warfare against 
the two fluid theories in electricity and magnetism, 
and who dealt its death-blow to the theory of action 
at a distance. And to show the powerful influence 
his master-mind exercised over contemporary 
science, the historian may merely refer to Clerk- 
Maxwell, Sir William Thomson, Rayleigh, Tyndall, 
and others, all admiring disciples and professed 
followers of the great Michael Faraday. 

The governing body of the Royal Institution em- 
ployed Foley’s chisel to grace their hall with his 
statue ; but no less beautiful and enduring a monu- 
ment to his name, is his magnum opus, his ‘‘ Experi- 
mental Researches in Electricity.” 

The Faraday commemoration was deemed a 
fitting opportunity to award to a small number of 
eminent foreign men of science the honorary 
diploma of member of the Royal Institution. 
Among them was Professor Mascart, of Paris, an 
ardent admirer of Faraday, and well known for 
his interpretation in French of Maxwell’s theories 
of electricity and magnetism ; Professor Cornu, of 
Paris, who devoted years of patient labour to the 
determination of the velocity of light ; Professor 
Tacchini, of Rome, whose name is familiar to all in 
relation to the phenomena observed during solar 
eclipses ; Professor Van der Waals, of Amsterdam, 
who has done valuable work in molecular physics. 
Besides these gentlemen who received their Faradaic 
honours from the hands of H.R.H. the Prince of 
Wales, there were others whom distance, or whose 
physical condition prevented from attending. 
Among these were Professor Mendeleeff, of St. 
Petersburg ; Julius Thomsen, of Copenhagen ; 
Thalen, of Upsala ; Virchow, of Berlin; Pasteur, 
of Paris; Helmholtz, of Berlin; Hoffmann, of 
Berlin; Berthelot, Perpetual Secretary of the 
French Academy of Sciences ; Bunsen, of Heidel- 
berg ; Dana and Gibbs, of Yale College, New 
Haven ; Newcomb, of Washington; and Cooke, 
of Cambridge (Mass. ). 

The Faraday honours awarded to the four 
American savants comes with all the more grace 
from an Institution which was founded in the be- 
ginning of the century by an American, viz., 
Benjamin Thompson, better known as Count 
Rumford. 
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THE COLUMBIAN EXPOSITION 
OF 1893. 


Tue Executive of the World’s Columbian Exposi- 
tion of 1893 have, during the past few days, taken 
action on two important points which will contri- 
bute greatly to the international success of the 
Exhibition. They have appointed a Commis- 
sioner in London and have decided to despatch 
an important delegation from Chicago, whose func- 
tion it will be to visit England and the Conti- 
nent, and to give information as well as to excite 
interest on the subject of the Exhibition. The 
time appears to have been well chosen for this two- 
fold action. It certainly is none too soon, for 
though nearly two years have yet to run before the 
buildings on Jackson Park are to be opened to the 
public, manufacturers who may be exhibitors 
require a long time to prepare, and in the present 
case a still longer delay is necessary for them to 
realise the importance which the Exhibition may 
be to them. Repeated experience has made manu- 
facturers familiar with Paris, and the amount of 
benefit that it may be fairly assumed, can be 
derived from assisting at an exhibition held 
there. But every one goes to Paris, which is 
at our doors, and every one knows the city which 
is the best site in the world for an International 
Exhibition. Very few persons know Chicago, 
and no one, who has not been there, can under- 
stand its importance as a city, and its magnitude as 
a business centre. At first, too, its remoteness from 
home appears to deprive it of all interest to the 
average exhibitor. Six days of express ocean 
steaming, and then a thousand miles of railway, 
are serious obstacles between the possible exhibitor 
and the space which he is invited tocccapy. They 
mean an expenditure of time and money, and a 
prolonged absence from business at home, that can 
but ill be spared under the most promising circum- 
stances, and in the present instance, when the 
Exhibition is to be held in a land fenced round with 
hostile tariffs, and bristling with rival manufacturers, 
that carry a war of competition into our own terri- 
tories, it would at first sight seem worse than useless 
to incur the labour and the cost of participation. 
But there is another and a very different aspect to 
be considered. Except in England, tariff obstacles 
exist to a greater or less extent, and we suppose that 
but comparatively few British manufacturers at any 
foreign exhibition, transact important business with 
the country in which the Exhibition is held. The 
advantage to them lies in the fact that an Interna- 
tional Exhibition attracts great crowds from all 
parts of the world, and among these crowds are 
actualand possible purchasers, and the agents of pur- 
chasers, whose business it is not only to give orders 
from the actual samples displayed, but to establish 
permanent business relations with such of the com- 
peting exhibitors who can best fill their require- 
ments. It is impossible to estimate the value of 
business done through the agency of International 
Exhibitions ; its volume is obviously enormous, and 
those manufacturers who have benefitted in this 
way are of course able to judge how far it is worth 
while for them to repeat in the future the suc- 
cessful ventures of the past. 

On the other hand, there are of course many 
exhibitors to whom the result has been most un- 
satisfactory, either because the goods they displayed 
were not required, or because they did not know 
how to make the most cf their opportunities. 
Now the World’s Fair of 1893 is not going to 
be an exception to the rule of International 
Exhibitions. Foreign purchasers and their agents 
will flock there, with more serious business in- 
tentions, though perhaps not with such pleasur- 
able anticipations, as they brought to Paris in 
1889 ; they will probably come in unusual num- 
bers, for Americans have earned the reputation 
of being able to supply almost all the demands 
of commerce on favourable terms. New markets 
will be opened, especially in Japan and China, and 
those already existing all over the world, will be 
increased. The new business to be done, and the 
old business to be extended, will be to the mutual 
benefit of the purchasers and the exhibitors in 
Jackson Park. If England is well represented, our 
manufacturers will be able to take their share of 
the fresh connections, and maintain their position 
in those markets they already hold or participate 
in. But if we are not so represented, all the worse 
for our commerce, and all the better for the United 
States, who are inviting us to be present at their 
Columbian celebration. The labour and the cost 





involved in accepting this invitation, are great ; 
but even allowing that the benefits to be derived 
from participation may be uncertain, there can 
be no two opinions as to the loss this country 
will sustain by abstention. Moreover, the business 
to be done in the United States by certain classes 
of exhibitors is very considerable, and capable of 
large extension ; we believe we are correct in saying 
that despite the McKinley tariff the value of pro- 
ducts sent from this country to America has been 
greater during the last six months than during any 
similar previous period. Among the manufac- 
turers transacting this business there must be many 
who will need no persuasion, but who already ap- 
preciate the benefits that will accrue to them. On 
the other hand, there are many branches of industry 
—notably that connected with the mechanics of 
agriculture—in which we have been so completely 
distanced by American manufacturers, that ¢ »mpeti- 
tion does not exist, and exhibiting would be useless. 

We have frequently urged these views upon our 
readers, and we venture to repeat them, in conside- 
ration of the fact that the delegates of the Chicago 
Executive will be with us in a few weeks, prepared to 
give information on all points connected with the 
Exhibit‘on that have been settled up to the date of 
their departure. Of such information perhaps the 
most important refers to the value of Chicago as a 
business centre; the degree of interest already 
taken by sther nations that will be represented ; 
the intended organisation for the reception of 
foreign exhibitors, and the facilities that will be 
offered to them ; the arrangements to be made for 
the transport of goods between the eastern ports 
and Chicago; the cost, quality, and supply of 
labour that will be available ; the special modifica- 
tions that have been, or that will be made in the 
Alien Legislation, so that exhibitors may be pro- 
tected in their contracts with workmen and other 
employés sent from here ; and many other matters 
that need not be set down here. The Executive 
have done wisely in selecting strong and well- 
known men for their delegates. Of these we may 
mention Mr. Benjamin Butterworth, a well-known 
member of Congress and a distinguished lawyer, 
whose social position and personal qualities adapt 
him absolutely for the position; and Governor 
Waller, who for a number of years so well filled 
the responsible post of United States Consul in 
London. The interests of the Exposition abroad 
may be confidently intrusted to the hands of these 
gentlemen at the present stage, and it is to be 
hoped that they may be the means of hastening 
Government action with regard to the Royal Com- 
mission. It is most desirable in the interests, both 
of this country and those of the Chicago Exposi- 
tion, that this Commission should be formed, and 
proceed to work, for the time available is not too 
great. If the visit of the Executive’s delegates 
should assist in hastening the settlement of this 
important matter, their time and trouble would be 
well spent, even though they did no other useful 
work during their stay. 

As regards the usefulness of appointing a Com- 
missioner in London, there can be no two opinicns; 
and the Executive may be congratulated in having 
secured Mr. Robert MacCormick, at present secre- 
tary at the United States Legation, to fill this im- 
era post. What the exact duties and responsi- 

ilities of the Commissioner will be, can be scarcely 
defined, until the Royal Commission is appointed 
and its members get to work, but it is evident that 
some highly responsible representative of the Exe- 
cutive will be required to afford information to the 
Commission, and confer with it on the very numerous 
and miscellaneous subjects for discussion that must 
arise from time to time. Such an official is of 
course wholly unnecessary in the case of a Paris 
exhibition, where personal communication can be 
maintained easily with head-quarters, but it is quite 
different when details have to be discussed across a 
distance of 4000 miles. Whether itis the intention 
of the Executive to appoint commissioners for each 
principal country in Europe, or to have only a head 
office in London, controlling bureaux in Paris, 
Berlin, Rome, &c., is not at present known here ; 
probably the delegation will be empowered to 
arrange this matter. We should add that Mr. 
MacCormick’s appointment is made under the 
authority of the United States Government, as well 
as by the Exhibition Committee, so that it is a 
doubly important post, inasmuch as the Commis- 
sioner will be the representative not only of the 
Executive, but of the Commission created by the 
President. 





We have on several occasions referred to the 
great Congress to be held at Chicago in 1893, 
and which is to include within its comprehensive 
limits, almost all subjects on which the moral and 
material welfare of civilised humanity depends. 
There is no doubt that this auxiliary to the Ex- 
position will have far reaching and permanently 
useful effects, even though the realisation should 
fall somewhat short of the promoters’ antivipations. 
One branch of practical science, however, was con- 
sidered too extensive to be included, and accord- 
ingly the Congress of Engineers is to be an 
independent organisation, and is to be treated 
as a separate department. Mr. Bonney, Pre- 
sident of the ‘‘ World’s Congress Auxiliary,” 
has recently communicated this decision to 
Mr. E. L. Corthell, chairman of the Executive 
Committee of the Engineering Congress, and it 
must be admitted that no alternative presented 
itself, considering that this Congress has been 
under the consideration of engineers throughout 
the United States for at least a year, and that it 
is warmly supported by all the American eng’- 
neering societies. Mr. Corthell is now in England, 
and will doubtless occupy himself in making 
arrangements with engineering societies in this 
country and on the Continent, by which they will 
be represented at the Congress or take part in its 
proceedings. It is safe to predict that this feature 
of the Exhibition will achieve a success, that may 
possibly strain the en resources of Chicago to 
the utmost limits. In all respects the prospects 
of the World’s Columbian Exposition are brilliant, 
and we may soon hope to see European interest 
aroused to an extent worthy of the great occasion. 








ROYAL SOCIETY SOIREE 
LapiEs’ Nicur. 
Ir the Royal Society act ungallantly in refusing 


‘to admit ladies to the first soirée of the season they 


make amends by devoting the second occasion 
specially to the fair sex. The ladies reap a distinct 
advantage from the arrangement, since there is 
provided for their edification a more popular pro- 
gramme than that set before the reverend seigniors 
who precede them. Last Wednesday evening there 
was, as befitted the occasion, a much lighter and 
brighter feeling in the rooms at Burlington House 
than five weeks ago, when the female element was 
entirely absent. The prettiest exhibit was that 
of James Wimshurst, which comprised an electric 
motor driven from one of his influence machines. 
This motor is simplicity itself ; it consists of a glass 
disc, mounted on a vertical spindle, and carrying 
on one face a number of tinfoil sectors. The upper 
face of the disc is touched at two places by brushes 
connected by wires to the poles of the influence 
machine, while at right angles to the diameter 
joining these brushes, there are two other brushes 
connected together by an equalising rod. Below 
the rotating disc is a stationary one, having upon it 
two sectors of tinfoil extending about 90 deg. 
These sectors are also in communication with the 
poles of the influence machine. As soon as the 
latter is put in motion the glass disc begins to rotate 
and rapidly attains a very considerable speed, 
turning with an amount of force which is quite re- 
markable. A similar effect is produced, but to 
a less extent, by presenting the knob of a Leyden 
jar to one pole of the motor. We believe that this 
is the first motor that has ever been constructed to 
be operated by static electricity, and it attracted a 
very large amount of attention. Mr. Wimshurst 
also showed some very pretty effects with Leyden 
jars. In these the outer coating of tinfoil only ex- 
tended about an inch from the bottom, while the 
inside of the jar was blackened. At each sparking 
the outer surface was covered with mimic streaks 
of lightning, which showed exceedingly distinctly on 
the dark background. 

Near to this was a most interesting display 
arranged by Mr. Francis Galton to illustrate the 
use of finger prints as a means of personal identifi- 
cation. The person who is to make his mark places 
his fingers on an inked pad, and then impresses 
them on apiece of paper. The result is a print of 
the papillary ridges on the bulbs on the fingers, 
and it appears that every individual has a pattern 
which is as distinctive as his features. The subject 
has been pursued for some fifteen years or so, and 
it has been proved that the same ea persists in 
the case of children, adults, and old people. There 
seems good reason to believe that during an 
entire lifetime the same character of design re- 
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mains, although, of course, it changes in size and 
possibly in shape. The reticulation, however, 
remains constant, and can be identified without 
doubt. A method of indexing these finger prints 
has been devised by classifying and numbering the 
various patterns, so that to each finger on a hand 
there can be assigned at a glance a number which 
expresses its characteristics. The combined num- 
bers of a hand represent the individuality of its 
owner, and enables a previous print to be imme- 
diately picked out of thousands of others. It would 
be curious if this form of a sign manual were ever 
to become recognised by law. If the present views 
of its unalterability should be confirmed, it would 
have many advantages of the existing style of sig- 
nature. 

Professor Sylvanus Thompson demonstrated the 
power of the learned man to adapt himself to a 
popular audience by showing an optical illusion of 
an interesting kind, and one that could be readily 
seen. Some phenomena of this kind require quite 
a special education of the eye before they can be 
perceived, or at best can only be seen by one person 
at atime. But in this case a score of people could 
join simultaneously in theexperiment. Two paper 
discs were kept rotating slowly. On each of these 
there were a series of black spirals, one apparently 
moving inwards and the other outwards. If after 
gazing at one of these discs for a short time the 
eyes were fixed on some other object, it appeared to 
expand or contract for a second or two. If the 
object looked at were a human face the result was 
distinctly comical. 

Vacuum tubes are always attractive even to those 
who take no interest in the electrical phenomena 
which they display, but they are doubly so when 
they are of such exquisite construction as those 
shown by Mr. W. Crookes. The ladies gathered 
in crowds to see the magnificent spectacle of the 
diamond, the sapphire, the emerald, and the ruby 
in active phosphorescence, glowing through and 
through with brilliant light. The tubes of Pro- 
fessor J. J. Thomson seemed poor in comparison, 
although they were far more interesting from their 
novelty. In these the internal current was pro- 
duced entirely by induction ; there were no elec- 
trodes. Around each tube there were wound 
several convolutions of insulated conductor, and 
through these was sent the discharge from two 
Leyden jars. Each time the jars emptied them- 
selves the tubes were filled with light, which varied 
in colour according to the residual gas they con- 
tained. A Wimshurst influence machine furnished 
the electricity ; its poles were connected to the 
respective inside coatings of the two jars, while the 
outside coating was discharged to earth through the 
convolutions. Each tube was essentially the secon- 
dary of an induction coil, and the discharge passed 
round a closed circuit in the gas. One tube was 
placed in a magnetic field; along the lines of force 
the discharge was facilitated, while at right angles 
to these it was retarded. 

An exceedingly novel form of heat engine was 
shown by Mr. Shelford Bidwell. It depended for 
its action upon the fact that nickel is magnetic at 
ordinary temperature, but at 300 deg. Cent. 
suddenly becomes non-magnetic. A slip of nickel 
attached to a disc of copper was suspended by two 
strings, so that it could swing like a pendulum. To 
one side of it there was mounted a magnet, which 
ordinarily attracted the piece of nickel and held it. 
By placing a spirit lamp below the disc it became 
heated until the nickel was demagnetised and 
fell off, the pendulum making a swing. During 
this oscillation the nickel again cooled, and was 
attracted, to be again heated, and so on. The 
result was that the disc was kept in fairly uniform 
oscillation, and by more careful corstruction it 
might probably be made to vibrate with considerable 
accuracy. 

It has often been conjectured that some of the 
great Kgyptian monuments were constructed in 
such a way as to serve astronomical purposes, and 
to define certain positions of the heavenly bodies. 
This point is now being investigated, in a certain 
direction, by Professor J. Norman Lockyer, who 
in January last took photographs of the temples 
at Karnak and Edfou. These show that a long 
covered way extended through the entire length, 
600 yards in extent, and that in the centre was the 
Holy of Holies. The orientation of this passage 
is such that the holy place would be illuminated at 
sunset and sunrise, and as the principal ceremonies 
took place at these times it appearslikely that the cult 
practised was connected with sun worship. On the 





summer solstice Midsummer Day) observations 
are to be made to see whether the axis of the 
Temple of Karnak is directed exactly on to the 
point of sun setting and rising, and, if not, by how 
far it departs from it. If it were originally laid 
out on that line it would now be displaced owing to 
the precession of the equinoxes, and it would be 
possible to compute at what date it was in the exact 

osition. It is believed that the temple has been 

uilt 6000 years, and it will be very interesting if 
this date can be confirmed. It is also evident that 
the long covered way acted as a telescope tube, 
and would enable the priests to calculate very 
exactly the length of the year. Similar researches 
are being carried out at Stonehenge. 

The wonderful power of the roots of a plant 
to force liquid up the stem was demonstrated by an 
apparatus shown by Mr. Walter Gardiner. The 
stem, some ~ in. in diameter, was cut off at 
a height of 4in. or 5in., and joined by rubber 
connections to a fine glass tube some 10 ft. high. 
This tube had been filled early in the day to a 
height of a few inches with a solution of nigrocene 
in water, but at the time of the meeting the fluid 
had been forced to a height of some 9ft. The 
arteries of the plant, if we may use the term, 
must have been under this pressure. This is a 
most interesting subject to pursue, as is also the 
sucking force which was shown to arise from this 
transpiration of water from the general free surface 
of the leaves. This was demonstrated by allowing 
a cut branch to suck up milk, when the movement 
of the fat globules registered the flow of the liquid. 

An instrument for rapidly determining melting 
points of metals and other bodies was shown by 
Mr. J. Joly. It comprises a platinum strip heated 
by an electric current, which can be varied by 
means of resistances. The end of this strip bears 
against a Jever which carries at its remote extremity 
a contact piece which can come against the point of a 
micrometer screw, and in so doing clese a small local 
circuit, in which there are included two galvano- 
scopes. Over the strip there is mounted a micro- 
scope, having in its field of view the indicator of 
one of the galvanoscopes. A small quantity of 
the substance to be melted is dusted on to the 
strip, and is watched through the microscope, the 
temperature being gradually raised from time to 
time. At each increment of current the micro- 
meter screw is adjusted so as just to break the 
local circuit, and when finally the specimen gives 
way the position of the screw is read off. The tem- 
perature is then obtained by means of a curve 
which has been constructed by experimenting with 
a series of metals of which the temperature of 
fusion is well established. The curve is perfectly 
regular, and it is stated that with its aid difference 
of 2 deg. Cent. can be read up to 1600 deg. 

Considerable engineering interest attached to 
the steam engine indicator of Professor John 
Perry. This instrument has practically no inertia, 
and can be worked at speeds far beyond what 
any engine can possibly run. It consists of 
a small cylindrical ee box, closed at one end bya 
thin steel disc, having on its outer face, but out of 
the centre, a small circular mirror. The interior of 
the box is in communication with the cylinder of 
the engine, the connections being such that the 
box can be oscillated through an arc of a circle by a 
rod attached to the crosshead. A beam of light 
from a lamp is directed on to the mirror and is re- 
flected from it on to a screen. Before steam is 
admitted to the box this beam produces a straight 
line—the atmospheric line—on the screen, the 
motion being sufficiently rapid in most cases for the 
whole line to persist. When the steam is turned on 
the steel disc is bent more or less outwards by it, 
tilting the mirror so that the beam no longer draws 
a straight line, but instead describes the well-known 
figure of an indicator diagram. It is possible to 
follow the figure by a pencil line, if the work on 
the engine is steady, or it can be produced auto- 
matically by using a photographic card. The period 
of vibration of the spring box is so short that it 
follows the variations of pressure with absolute 
fidelity. We were, however, unable to learn 
whether it has been experimentally demonstrated 
that the height of the diagram varies directly with 
the pressure of the steam. Such an indicator can 
be mounted permanently on an engine, so that the 
owner may see at a glance at all times if it is 
working correctly. Professor Perry also exhibited 
an electric supply meter and a variable secohm 
standard. 

An instrument for examining the strains in bent 


= beams was shown by Professor C. A. Carus- 
ilson. The beam was mounted in a frame in 
which it was supported near the ends, while the 
load was applied at the centre. This frame could 
be moved in any direction in its own plane between 
Nicol’s prisms. Before any stress was applied to 
the beam the polarised light was unable to traverse 
the crossed prisms, as is well understood, but when 
the pressure screw was tightened, and the beam 
thrown into a state of strain, the ray from the first 
prism being twisted was able to traverse the second. 
The portions of the beam not under strain remained 
dark, of course, and by this means it was possible 
to follow the neutral axis, which instead of being 
straight was bent up suddenly under the place 
when the load was applied. By moving the beam 
the lines of no strain could be followed. The 
instrument has been used to determine the action 
of surface loading, and to show to what extent this 
action affects the state of strain in beams supposed 
to obey the Bernouilli-Eulerian theory of flexure. 

Mr. Ludwig Mond exhibited samples of nickel- 
carbon-oxide, which was obtained in 1890 by Mond, 
Langer, and Quincke, by passing a current of car- 
bonic oxide over finely-divided metallic nickel at 
the ordinary temperature, and refrigerating the 
resulting gas. The result is a colourless liquid, of 
high refracting power, boiling at 43 deg. Cent., and 
solidifying at 25 deg. Cent. ; it is split up again 
into nickel and carbonic oxide on heating its vapour 
to 180 deg. Cent. The properties of this substance 
make it possible to volatilise nickel at a low tem- 
perature, and to extract it industrially in a per- 
fectly pure state from all other substances with 
which it is found. By exposing heated metallic 
articles to the vapour of nickel-carbon oxide, they 
are immediately coated with nickel. 

Captain Abney showed the apparatus for the re- 
gistration of colours, lately hasta by us (see page 
651 ante), and Professor W. Roberts-Austen exhi- 
bited his new coloured alloys of gold and aluminium, 


THE FRANKFORT ELECTRICAL 
EXHIBITION.—-No. V. 

Tuat section of the exhibit of the Esslingen 
Machine Works, of Esslingen (Wiirttemberg), 
which is in the great Machine Hall, consists mainly 
of plant for the production of current to operate 
various motors in the workshops section, and at the 
pumping station. A 100 horse-power horizontal 
engine, to which is directly attached an 8-pole ring 
dynamo, arranged for the 5-wire system, gives 
about 124 ampéres at 480 volts. A minor point 
with regard to this engine, and indeed many 
engines of large or moderate size to be seen in the 
Machine Hall, is the circumstance that a convenient 
lever and pawl arrangement is provided for bringing 
the flywheel round to a starting point ; possibly the 
very general use of a such a device being due to 
the watchful care which the German Government 
exercises over matters which may involve personal 
danger to workpeople. As examples of these 
devices we may give two typical sketches, that with 
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the ratchet on the inside of the flywheel being the 
kind of device adopted in the case of the Esslingen 
engine just mentioned, and that with the outside 
ratchet being of the pattern adopted in thecaseof the 
engine of the Machine Company of Karlsruhe, re- 
ferred to in a previous article(see ENGINEERING, page 
681 ante). In this latter case it will be noticed that 
there is a second pawl which works freely on the 
axis of the lever, the function of this being to pre- 
vent any return of the wheel between the strokes 
of the more active pawl; an arrangement which 
one might suppose to be of special value in the case 
of a compression gas engine where the tendency of 
the wheel to spring back may be very considerable. 

The Thomson-Houston globe-armature, 35 arc 
light machines standing nearly opposite the Eslin- 
gen exhibit, is driven by the Munich Machine Com- 
pany’s four-cylinder gas engine (Adam’s patent) we 
have already spoken of (page 623 ante), and next to 
this installation is a horizontal compound engine 





of 50 or 60 horse-power by Ruston, Proctor, and 
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Co., of Lincoln, this being fitted with automatic 
expansion gear and Porter regulator. This firm 
has also a semi-fixed compound under-type engine 
of about the same power, in the Palm Gardens. 
The engine in the Machine Hall drives a low-ten- 
sion Kingdon alternator exhibited by Woodhouse 
and Rawson, this machine being excited by an 
Elwell-Parker machine, and serving, among other 
things, to light some arc lamps at the main entrance 
to the Exhibition. The output is about 330 am- 
péres at 110 volts. 

Messrs. Naglo Brothers’ exhibit comes next in 
order on the other side of the Machine Hall, the 
motive power being a vertical compound engine of 
about 60 horse-power, cylinders 10.7 in. and 14.7 in. 
in diameter, 13.8 in. stroke, 200 revolutions a 
minute, a ring dynamo being on the shaft of the 
engine, and supplying current to light the hall in 
which railway appliances are displayed. Messrs. 
Naglo Brothers also make drum armature machines, 
and exhibit in several sections of the Exhibition. 

Three exhibits of small dynamos stand together, 
Messrs. Faas Brothers, of Wunsiedel, showing a 
dynamo with hand and foot driving, and which 
can be connected up for shunt, series, or com- 
pound ; this being intended mainly for educa- 
tional purposes, and it appears well designed 
for this end. The dynamo of Ludwig Wilhelm, 
close by, is of the ironclad 2-pole side-gap type, 
shunt winding, and its output can be taken 
as 150 ampéres at 100 volts, or as 200 amperes at 
65 volts, according as it is connected. Regulating 
and distributing apparatus by Herr Wilhelm must 
be dealt with later on, and this must also be the 
case with an experimental dynamo by Herr Sander, 
of Bremen. 

The Dresden Gas Motor Company (Moritz Hille) 
has an interesting exhibit of gas motors, one of 
which can also be operated by volatile liquid 
hydro-carbons. The two-cylinder horizontal gas 
motor of 8 horse-power is provided with a regulator 
which appears to us to function very satisfactorily ; 
the essential principle being as follows. An ordi- 
nary centrifugal or ball governor operates upon a 
tinger, the free end of which finger rests on the 
main shaft of the engine. As the balls separate, 
the finger is driven sideways and mounts step by 
step on increasing diameters of the shaft ; each step 
corresponding to a partial cut-off of the gas supply. 
A 2 horse-power single-cylinder engine gives us an 
example of another ingenious method of regulation 
adopted by Messrs. Hille. In the push-rod which 
controls the gas inlet tappet valve, isa short break or 
gap, which break is filled by a distance piece which 
does not face truly with the sides of the gap, so that 
when the push occurs, the distance piece tends to 
throw out (upwards) and render the stroke partially 
futile, a tendency which becomes greater in ratio as 
the engine is running more rapidly. In order that 
the tendency of the distance piece to fly up may be 
regulated, it is attached to one arm of a steelyard 
beam, the sliding weight on the other arm of the 
steelyard being fixed in the required position by 
means of a set screw. This arrangement is called 
a pendulum regulation. 

essrs. Zellweger and Ehrenberg, of Uster 
(Switzerland), and also Messrs. Carl Ilger and Co., 
of Minden, show a number of rather small dy- 
namos and motors, the former firm exhibiting 
transforming dynamos, arc lamps, automatic re- 
sistances and regulators, and all these can, perhaps, 
more advantageously be considered under special 
headings. 

At the end of the hall farthest from the railway 
station, and occupying both sides of the central 
avenue, is that section of the extensive exhibit 
of Messrs. Schuckert and Co., which involves the 
generation of current. The motive power is 
supplied to Messrs. Schuckert and Co. from 
several sources, notably a 35 horse vertical com- 

ound steam engine by Diievel, of Kiel; a 30 
nis Otto two-cylinder gas motor (from 
the Deutz - Works); and two engines of 100 
horse - power each supplied by the Niirnberg 
Machine Company (Klett and Co.), whose tubulous 
boiler we referred to on page 641. Of these engines 
one is a Wolf receiver engine with condenser, and 
the other is a high-pressure compound engine with- 
out condenser. Messrs. Schuckert also receive 
250 to 300 horse-power from a vertical two-cylinder 
condensing engine by Khun, of Stuttgart. 

Several of Messrs. Schuckert’s dynamos are 
illustrated and described in ENGINEERING, May 22 
last (pages 613 and 614), and we have made refer- 


cipal Exhibition building with the Marine Station, 
on the River Main. Besides this and the lighting 
of the route of the tram line, the principal work of 
Messrs. Schuckert in connection with the Exhibi- 
tion itself is the search light on the tower, which 
is to be operated by the Diivel engine with dynamo 
directly coupled ; the lighting of the boiler-house and 
the Dowson gas room ; the lighting of the grotto, 
waterfall, and mound restaurant ; also the lighting 
of the building devoted to electro chemistry ; and 
that of the theatre. 








NOTES. 
DiscoveRiEs oF Tin IN VICTORIA. 

TuE Secretary for Mines in the colony of Victoria, 
in his last quarterly report states that mining for 
tin promises to become a most important industry. 
It has received considerable impetus through dis- 
coveries made at Mount Wills. In another part 
of Gippsland the occurrence of stanniferous depo- 
sits near Corner Inlet has been long known, and 
some years back ineffectual attempts were made to 
work them. Of late, however, renewed attempts 
have been made on a larger scale in the neighbour- 
hood of Toora, and on this tin-tield Mr. Reginald 
Murray, F.G.S., has reported. He states that the 
general results of his examination are that there is 
an immense body of drift which contains fine 
stream tin and gold generally disseminated through 
the stuff. Eight average samples which he col- 
lected, and which were examined by Mr. Newbery, 
analyst, gave 8.46 gr. of gold and 6 lb. of metallic tin 
pertonof gravel. Mr. Murray points out that with 
ordinary mining and sluicing appliances the drift 
would never pay to work, but by using a plentiful 
supply of water, which is there obtainable for 
hydraulic working, the stuff should be treated at 
very slight cost, ranging probably between 3d. and 
6d. per cubic yard, or about 24 ewt. of gravel. In 
his opinion, if this can be done, and if the average 
yield may be judged from the samples examined 
by Mr. Newbery, there should be a handsome 
margin over working expenses and interest on first 
outlay. 


A New Cement-Testinc Macuine. 

Mr. V. de Michele, of 14, Delahay-street, West- 
minster, has recently brought out a form of cement- 
testing machine so simple that it can be fixed to the 
corner of any bench, whilst at the same time giving 
accurate and reliable results. The specimen to be 
tested is placed in clips connected by means of 
links with two levers, one of which is used for 
putting the stress on the specimen, and the other for 
measuring this stress. Both these levers are pivotted 
to the bedplate of the machine, but the one for 
measuring the load is bell-cranked and has a heavy 
weight at its outer end. On commencing a test, this 
weight hangs down vertically, and is gradually 
raised, bringing a constantly increased stress on the 
specimen ; this is effected by pulling at the hand 
lever already mentioned at the =, end of the 
test-piece till the latter breaks. The distance the 
weight has been raised at the moment of fracture 
is a measure of the stress on the specimen, and is 
recorded by means of a finger moving over a gra- 
duated arc as the weight is raised and carrying 
within an index piece which remains stationary at 
the maximum load reached, when the specimen 
breaks. The clips in which the test-piece is held, 
are connected together by bolts, having about ; in. 
play, in the direction of the pull ; these come into 
action on the fracture of the specimen and prevent 
the sudden fall of the weighted lever. The machine 
as described above is worked by hand, and by ita 
load of 1000 Ib. can be put on a specimen without 
difficulty. The load can, however, be put on auto- 
matically if desired. 


Rattway Institute 1n New SoutH WaAtxzs. 
On the recommendation of the Railway Commis- 
sioners, the Government of New South Wales has, 
at the cost of the colony, had a Railway Institute 
built at Sydney, and this was formally opened 
recently by the minister at the head of the depart- 
ment, Sir Henry Parkes, the Prime Minister, being 
present. The step is a commendable one, and the 
result will be watched with interest. The Institute 
is primarily for the intellectual improvement of the 
members, and the cultivation of literature, science, 
and art. There is a large reading-room, lecture 
hall, and library. Lectures and classes are to be 
conducted for the technical education of the em- 
ployés on the railways, and in conjunction with 


mising young men to Britain and America to study 
the practice in the best workshops. The library 
consists of 7000 volumes. When Mr. Goodchap 
resigned his position of Commissioner of Railways 
500/. was raised as a testimonial, but he generously 
handed the sum over to help forward the Institute 
Library, and the Government added 1000/., and 
various “gentlemen offered gifts of books. To 
insure all employés enjoying the benefits of the 
library, an agent is to be employed delivering the 
books weekly to the 13,000 men scattered over the 
2200 miles of railway. A provident fund is also to 
be started in connection with the Institute, which 
by the way is to be managed by a committee of the 
men. If, as is hoped, the Institute induces the 
men to strive still more to prevent accident, and 
enables them to act intelligently and skilfully in 
emergency, it will have served a good purpose, and 
possibly other countries may follow the example of 
New South Wales. 


Tue Kioro-Fu Cana, JAPAN. 

In 1885 the important work of connecting by a 
canal the lake of Ries in the interior of Japan, 
and Kioto, the ancient capital of that country, was 
commenced, Mr. 8. Tanabe, a native Japanese, 
being the engineer, and it has just been completed. 
The lake is the largest in Japan, having an area of 
about 300 square miles. The distance between the 
lake and the Bay of Osaka, on which Kioto is situated, 
is 35 miles, and the difference in level 280 ft. The 
canal has been designed to afford, not only a means 
of communication between Kioto and the interior, 
but also to irrigate the rice fields on the line of 
the channel, and to supply water-power for the 
city factories. Setting out from the lake, a channel 
about 100 yards long has been cut, at the end of 
which the canal proper commenced. This is about 
19 ft. wide at the bottom by 5 ft. deep, for a length 
of 590yards. At this point the first tunnel is reached, 
this tunnel being 2700 yards long by 16 ft. wide by 
14 ft. high, and lined with brick throughout. The 
flow through the tunnel is about 300 cubic feet per 
second. Leaving the tunnel, the canal has been 
carried by open air work for a distance of 4900 
yards, at the end of which tunnel No. 2 is reached, 
this being 140 yards long, and being followed a short 
distance further on by a third tunnel 910 yards 
long. Chain traction is used for passing boats 
through all these tunnels. On leaving tunnel No. 3 
the canal is divided into two branches, one of 
which, intended for boat traffic, has a slope of 6.6 
per cent. for a length of 1770 ft., past which the 
boats are carried on cradles mounted on trucks, 
drawn by a wire rope, actuated by a motor, 
supplied with water from the other branch of 
the canal. At the bottom of this slope the canal 
widens out to 60 ft. at the bottom, and after a run 
of a mile and a half, joins the old Osaka-Kioto 
Canal at a total distance of 6? miles from the lake. 
The other branch of the canal passes through a 
small tunnel, and is then carried on a masonry 
aqueduct of fourteen arches, finally reaching 
Kowaga, the northern suburb of Kioto. 


SPIDERS AND ENGINEERS. 
Ever since the story of Robert Bruce and the 
spider, that insect has been proverbially held up 
to view as an example of pertinacious skill. An 
attempt to establish instinct as a guide to reason 
is, however, a fallacy. The setting hen is an 
example of instinct, not maternal constancy. This 
perseverance of spiders may have been an encou- 
ragement to Robert Bruce, but it is often a dis- 
couragement in engineering work. In sinking 
plumb lines down shafts for middle headings 
in tunnelling, in order to obtain an alignment for 
the tunnel, the accuracy of the work is often 
seriously impaired by spiders attaching their webs 
to the lines and drawing them towards the walls 
with sufficient tension to introduce material errors 
in the position of the plumb bobs. In fixing the 
alignment of Hoosac Tunnel, Massachusetts, U.S., 
at the bottom of a shaft 1028 ft. deep, the spiders 
prevented accurate work with plumb lines, until 
two cases were made inclosing the whole length of 
these lines. For shallow pits the spiders’ webs 
can be broken by raising the lines and then lower- 
ing them to position shortly before fixing upon 
points ; but in this instance the distance was so 
great as to require several hours before the vibra- 
tion of the lines would cease even with the bobs in 
vessels of mercury. The suggestion is made that 
the lines might be freed from similar interferences 
by insulating the suspended apparatus and the 
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light circuit to the wire, relying upon the dampness 
in the pit to give sufficient conductivity to the cob- 
webs to cause them to be seared by the escape when 
any cobweb connected the earth to the plumb-wire. 
Many years ago when the writer used the level in 
an engineering party there were frequent difticul- 
ties with the instrument. Curved lines like ares of 
circles would appear in rapid sequence across the 
field of vision, which would be nearly eclipsed at 
times. These difficulties would arise at irregular 
and generally inconvenientintervals. Theinstrument 
was carefully examined without revealing any cause. 
The writer, distrustful of his own eyesight, visited 
an eminent oculist, receiving some vague advice and 
paying arealistic fee. It was afterwards discovered 
that a minute spider had ensconced himself in the 
cover of the eyeglass of the telescope of the level. 
Recently it was found that the meter in the store 
of a patron of an electric lighting station in America 
was recording what was a small fraction of the 
electricity known to be used. The meter was of 
the revolving fan type, and it was found that a 
spider had entered the case through a screw hole 
and spun a web in such a manner as to prevent the 
free revolution of the fans. If gas meters were 
susceptible to similar treatment it is feared there 
might be a tendency to perforate the cases and 
imprison spiders therein. 





THE LATE PROFESSOR JENKINS. 

By the death of Professor Philip Jenkins, at the 
early age of thirty-seven years, a promising career 
has been cut short and the science of naval architec- 
ture has been deprived of one of its most capable ex- 

onents, We might almost say indeed that thus far 

e had been gathering knowledge and becoming 
cognisant of all the problems associated with the 
science, and now when he had reached the stage when 
his ripe experience could be turned to advantage to 
his profession, death claims him. Born in 1854 at 
Dale, in Pembrokeshire, it was almost natural that 
he should gravitate towards the dockyard at Pem- 
broke, and there he served his time as a shipwright. 
Entering in 1873 the Royal Naval College at Green- 
wich, he, like many of our promising marine con- 
structors, acquired from the present Director of 
Naval Construction, that thorough knowledge of the 
theory of modern naval architecture, for which he in 
recent years became so distinguished. During his three 
years’ course he took high honours. — From the college 
he went to the Portsmouth Dockyard, where he held a 
position of responsibility, but only for a short time, as 
his desire for experience induced him to become an 
assistant to Froude at the experimental tank at Tor- 
quay. From thence he passed to Whitehall, enter- 
ing the office of the Director of Naval Construction, 
where he got an insight into the methods adopted in 
the designing of warships. 

For close upon twenty years he had been a student, 
as in his various situations he contrived to glean the 
maximum of knowledge, and in 1880 the committee of 
Lloyd’s Registry invited him to join their staff as 
assistant to Mr. Martell. The preferment was as 
judicious on the part of the committee as it was deserved 
/ Mr. Jenkins. Lloyd’s Registry was then being 
severely criticised by the younger naval architects, who 
wished it to move with the rapid progress in marine 
construction, and the committee recognising that the 
criticism was not to be despised sought to strengthen 
their professional staff by sucha one as Mr. Jenkins, who 
was well fitted, not so much to defend the registry, as 
to reform the rules to suit improved practice in ship- 
building. His greatest services, from a scientific 
point of view, during his six years stay at White 
Lion-court, was the share he took in framing the Free- 
board tables and the Load-Line Committee tables. 

When Professor Elgar, the first occupant of the chair 
of Naval Architecture at Glasgow University, was in- 
vited to become Director of Her Majesty’s Dockyards, 
he suggested to the Senatus Mr. Jenkins as his suc- 
cessor. His career at the university, and the great 
and growing popularity of his day and evening classes 
thoroughly justified the appointment. He was emi- 
nently fitted for the professorship. His recreation 
was really in making practical experiments with ships 
built on the Clyde, and it is at once a proof of his 
love for the work and of his amiable disposition that 
the leading Clyde builders gave him carte blanche in 
investigating the form and other characteristics of 
their vessels. Thus he was able to give his students 
the value of close observation associated with ex- 
perience and scientific attainments. As to the clear- 
ness of his expositions and the elegance of language 
our readers have had evidence in several of the papers 
contributed by him to the learned societies. The titles 
of one or two of these papers will indicate the breadth 
and depth of his knowledge, since they were each 
characterised by thoroughness: ‘Investigations of 
Transyerse Strains,” ‘On the Nature of Metacentre 





Curves and Curves of Stability,” ‘‘On the Shifting of 
Cargoes,” ‘‘On Petroleum Vessels,” on the “‘ Distribu- 
tion of Shearing Forces,” &c. He was associated with 
the new shipping registry at Glasgow, and was 
engaged framing regulations. 

As a member of the Bulkhead Committee, he 
entered with great earnestness into the experimental 
work connected with the preparation of data for the 
proportioning of compartments and the regulation of 
freeboard, and as the work has been finished these will 
probably be his last contributions to the literature of 
naval architecture. He was engaged to the last on 
this work, and was only laid aside for a few days 
owing to a chill; but peritonitis followed, and he died 
at his residence at Kelvinside on Saturday, 13th inst. 
The short story of his all too brief life indicates what 
a brilliant career might have been his, with experience 
disclosing new directions for his efforts had his life 
been spared. As for the man it is hardly possible to 
exaggerate his lovable characteristics, so that his 
death will be learned with regret, associated with 
sympathy for his young widow and her three 
daughters of tender years. 





THE NORWOOD ACCIDENT. 
Tue following is Major-General Hutchinson’s report on 
the recent accident at Norwood : 


Board of Trade (Railway Department), 
8, Richmond-terrace, Whitehall, London, S.W. 
May 16, 1891. 

Sir,—I have the honour to report, for the information 
of the Board of Trade, in compliance with instructions 
contained in the order of the 5th inst., the result of my 
inquiry into the circumstances connected with the acci- 
dent which occurred on the Ist inst. at Portland-road 
bridge, on the north side of Norwood Junction Station, 
on the London, Brighton, and South Coast Railway. 

In this case as the 8.45 up express train from Brighton 
for London Bridge Station was passing at a rapid speed 
over the Portland-road bridge, the engine, tender, and 
the twelve vehicles composing the train left the rails, the 
rear vehicle (a brake van) stopping with its trailing wheels 
on the south abutment of the bridge, rey of the bridge 
having given way under the passage of the train. 

One passenger is stated to have had his ankle dislocated, 
and four others to have been injured; in addition to 
these, complaints of having been shaken have been re- 
ceived from 90 engers. The driver, fireman, and 
guards were also shaken. 

The train on leaving Brighton consisted of engine and 
tender No. 175, a prliegen ase se) brake van, four six- 
wheeled first-class carriages, two eight-wheeled first-class 
bogie carriages, an ei » acter Pullman car, three 
eight-wheeled first-class bogie carriages, two four-wheeled 
brake vans, an fe Ra ge first-class bogie carriage, 
and a six-wheeled first-class carriage, the whole fitted 
with the Westinghouse automatic brake; the rear three 
vehicles, containing passengers for Victoria, were slipped 
at East Croydon, and at the time of the accident the 
train consisted, as above stated, of twelve vehicles, each 
bogie carriage counting as two ordinary vehicles. 

he train, although running at a speed of probably at 
least 40 miles an hour, stopped in about its own length 
(about 190 yards), in the position shown in the diagram. 
The vehicles all remained upright or nearly so, and close 
together, with the exception of gaps between the leading 
brake van and carriage next it, and between the last two 
bogie carriages. The most serious damage was sustained 
by the rear compartment of the first of these two bogie 
carriages ; its trailing bogie was pushed back to the rear 
of the bridge, and remained with its trailing wheels on 
the top of the north abutment of the bridge. The rear 
brake van remained suspended over Portland-road with 
its front end coupled to the carriage in front, and its 
trailing wheels resting on the southern abutment of the 
bridge. The rails over the bridge did not give way, but 
remained in festoons, the front wheels of the brake van 
resting lightly on them. 

Description.—On Portland-road bridge a short distance 
on the north side of Norwood Junction there are seven 
lines of rails, of which four are running lines and three 
are sidings. The lines in the immediate neighbourhood 
are straight and practically level. The up and down 
main lines are together near the centre of the bridge, the 
up local line being to the west of the up main line, and 
the down local line to the east of the down main line. 
The bridge was originally constructed by the London and 
Croydon Railway Company with a span of 20ft., the girders 
being then cast-iron trough girders; it was enlarged for 
an additional line of rails in 1852, the span remaining the 
same. In 1859, when the line had become the property 
of the present company, the bridge was reconstructed in 
connection with the erection of the existing Norwood 
Junction Station, its span being increased to 25 ft. on the 
square or 26f ft. on the skew, and it being made to carry 
seven lines of rails. Each line of rails is <n b 
cross-girders, each cross-girder being formed of two alle 
bolted together, but separated by a shaped baulk placed 
between them, making their depth about 5 in. and breadth 
about 8 in. These cross-girders, the longest of which are 
92 ft. long, are placed at central intervals of 3 ft., rest at 
each end on the bottom flanges of cast-iron girders, the 
centres of the webs of which are 10 ft. from centre to 
centre ; the webs are not in the centres of the bottom 
flanges, which are 20in. wide and project 13} in. inwardly 
and 5 in. outwardly. Each girder is 30 ft. long and has 
ten sockets on the inside for receiving the ends of the 
cross-girders, and there are also three stiffeners between 
the top and bottom flanges; the ends of the bottom 





flanges are splayed at the angle of the skew of the bridge. 
Each girder is 27 in. deep, the thickness of the web being 
1} in. to 1? in., and of the bottom flange 14 in. at the out- 
side and 1} in. at the centre. The girder which failed 
was the one at the west side of the up main line. It 
broke into three principal pieces, two of which, about 
133 ft. and 11}? ft. long respectively, fell into the 
below, the other piece, about 44 ft. long, remaining sus- 
pended on the northern abutment. The primary fracture 
most probably occurred at the north end of the piece 
13} ft. long, 14 ft. south of the centre of the girder. is 
fracture was nearly vertical, at right angles to the bottom 
flange, and close to the inside of one of the cross-girder 
sockets. The surface of fracture showed plainly the 
existence of an original flaw in the casting extending in 
the form of the letter | from a point in the web about 
7 in. above the bottom of the bottom flange to within 
about 4 in. of the bottom of this flange, and then turning 
along the flange towards its outer end for a length of 
about 5 in.; the flaw would average about 1 in. in 
breadth, and 4 in. in rae (though at one place the latter 
was as much as 3 in.), the length being about 10in. The 
flaw was inivsible either from above or below when the 
girder was in its site in the bridge, but the frac- 
ture revealed the fact that the flaw had extended 
to the surface of the web, where, however, it was 
covered by a thin sheet of wrought iron used in the 
operation of casting the girder and kept in posi- 
tion by a vertical piece of nail iron about + in. 
square and about 7 in. long (for supporting part of the 
mould between two adjacent gussets, running through 
the bottom flange, these pieces of sheet iron and nail iron 
thus forming an original part of the casting, the sheet 
iron covering the flaw and preventing it being visible. 
The “girders had been received from the Horseley Iron 
Company on February 7, 1860, and, with the exception of 
a pair in another part of the bridge which were broken 
on December 10, 1876, by an engine running off the rails 
of asiding on to the flooring of a part of the bridge on 
which at the time there were no rails laid, and which 
girders were ys segede | others of similar construction, 
no change has been made in any of these girders since 
they were first put up in 1860. 


The calculated breaking weight of the Tons. 
girder, according to the usual rule, would 
be, supposing the metal sound, about ... 71 
But the existence of the flaw would reduce 
this by at least one-fourth, or leave the 
breaking weight, not exceeding about ... 53 


The engine which drew the express train would give a 
moving load equivalent to about 12.33 tons at the centre 
of each girder, and the permanent load being equivalent 
to about 3 tons at the same point, the girder, according to 
Board of Trade rules, (first issued in 1859), should have 
a breaking weight of 


Tons. 
6 x 12.33 = 73.98 
3x3 = 9.00 
82.98 


The deficiency of strength being thus nearly 12 tons, 
supposing there had been no flaw in the girder. 

‘The above engine is not one of those in use on the 
Brighton Company which produces the greatest load on 
small bridges, there being another type in which the cen- 
tral load would amount to 12.45 tons on each girder of a 
bridge of 263 ft. span. 

The engines of the South-Eastern, London and North- 
Western, and Great Eastern Companies also run over this 
bridge (those of the two latter companies on the local 
lines only), and the heaviest of these brought the follow- 
ing load on the centre of each girder, viz., South-Eastern 
engines, 12.6 tons; London and North-Western, 14.3 
tons; Great Eastern, 12.7 tons; the train which had 
passed on the up main line immediately before the 
8.45 a.m. train was one belonging to the South-Eastern 
Company, and its engine brought a load of 10.75 tons on 
the centre of each girder. 

The girders of this bridge were last inspected from 
above—the flooring having been partially removed to 
enable this to be done—in November last by the com- 
pany’s inspector of iron bridges, when no flaw was yo - 
ceptible, and they were tested for deflection in 1886, 
when the deflection was recorded as ;4,in. The bridge 
was covered underneath with corrugated iron plates, and 
no inspection of the bottom flanges of the girders from 
below had taken place since the bridge had been refluored 
about ten years ago. 5 

The permanent way on the bridge consisted of double- 
headed steel rails, weighing 781b. per yard ae in 
21-ft. lengths, fished at the joints, fixed by outside keys 
in cast-iron chairs, weighing 40 lb. each, each chair being 
spiked to 4-in. planking fastened to the cross-sleepers ; 
the joints of the rails were near the centre of the bridge. 
There is no reason to suppose that the permanent way, 
which was about ten years old, was in a bad state of 
repair, though it is possible that there may have been 
some slackness in one of the rail joints on the bridge, 
whereby a greater strain than necessary may have been 
communicated to the girder. 

Conclusion.—There is no doubt but that this very 
serious accident was caused by the failure of a cast-iron 

irder, the west one of the two which carried the 4 main 

ine over Portland-road. Whether the girder was broken 
by the passage of the previous train (belonging to the 
South-Eastern Company) about six minutes before the 
express train which met with the accident, or_by the 
engine of the train itself, it is difficult to say. Neither 
the driver nor the guard of the South-Eastern train had 
observed anything unusual as they passed over the pericigns 
but Hargreaves, the driver of the up express train, who 
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gave his evidence in a very clear, straightforward manner, 
states that he felt a jerk as his engine got on to the 
bridge, and that then both engine and tender left the 
rails as soon as they cleared the bridge, first inclining to 
the right and then stopping gradually. Hargreaves was 
nearly thrown down when the engine left the rails, but 
manayed to seize hold of the Westinghouse brake re- 
gulator and apply the brake with full force as his engine 
was passing the signal cabin about 20 yards on the north 
side of the bridge, and then to shut off steam. He esti- 
aoe the speed at not more than 40 miles an hour at the 

ridge. 

Hargreaves’ fireman, Grover, gives evidence of a similar 
character. He was knocked down on the footplate when 
the engine left the rails, but got up and held on by the 
brake pillar till his engine stopped. 

Guard Sayers, in the brake van next the tender, saw 
the engine lurch and leave the rails just as it reached the 
bridge, when the speed was between 35 and 40 miles an 
hour. The brake van followed the tender off the rails, 
Sayers being thrown down and stunned. On coming to 
himself, when his van had stopped, he found a piece of 
rail sticking up through the floor of the van near the front 
and another piece throug h the floor near the rear end. 

Hunt, the guard in the rear brake van, was thrown 
from his seat and felt a series of shocks (such as would 
oceur from a sudden application of the Westinghouse 
brake, and from the front of the train having left the 
rails) as they were approaching Norwood north cabin, the 
speed being about 40 miles an hour. Hunt speaks as to 
the position of the van remaining suspended across the 
gap caused by the collapse of the bridge, the rails hanging 
in festoons below it. 

The signalman and an assistant on duty in Norwood 
north cabin (which is built of supports over the up local 
line about 20 yards north of Portland-road bridge) both 
speak to a loud noise like an explosion just as the engine 
passed the bridge (this noise, which was not heard by 
either driver, fireman, or guards, was probably caused by 
the fall of the corrugated iron, fixed to the underside of 
the bidge, on to the road beneath). The signalman on 
seeing what had occurred at once threw the starting signal 
against an up local train which was ready to start (part 
of the express being across the up local line), blocked both 
up and down main lines, and stepped a train on the down 
=~ line until he had ascertained that that line was 
clear. 

The ganger of the length in which the bridge is situated 
had passed over the bridge on the up main line about an 
hour before the accident, and had observed nothing 
unusual, 

The cast-iron girder which failed on this occasion, 
causing the floor of the bridge to give way, and the wheels 
of the engine and tender, and then of all the succeeding 
vehicles in the train to leave the rails, had been in its 
p!ace on the west side of the up main line for about 31 
years, and during the whole of this time had had con- 
cealed in the interior of the web and in the outer part of 
the lower flange a very serious flaw, abstracting at least 
one-fourth from the strength of the girder. As before 
stated, this flaw was invisible to even careful inspection 
after the girder had been placed in position; nor was it 
visible when the girder was cast, owing to the practice of 
using sheet iron in the foundry operations at special parts 
of the castings, such as gussets. 

Independent, however, of the flaw in this girder, it did 
not possess a sufficient theoretical margin of safety for 
the passage of the engines now in use on the lice, its cal- 
culated breaking weight at the centre, supposing the 
bottom flange to be perfect, not exceeding 71 tons, 
whereas for the engine drawing the express train this 
breaking weight should have been at least 83 tons, and 
more for other engines running on the same line. 

The attention of the Brighton Company was drawn 
by the Board of Trade to this deficiency of strength 
after the occurrence of the accident on this bridge 
in December, 1876, when two identical girders at 
a different part of the same bridge were broken by an 
engine getting off the rails, and ep were then recom- 
mended to substitute stronger girders in their place, a 
recommendation to which u. fortunately no attention was 
paid, or the present serious accident would have been pre- 
vented; the Brighton Company is, therefore, in my 
opinion, deserving of much ~ weed for having omitted to 
substitute stronger girders for the existing ones after 
attention had been thus specially directed to the weakness 
of the latter. 

It is satisfactory to be able, on the other hand, to ex- 
press the opinion that it was owing to the nature and 
strength of the vehicles ge gr, oe express train, and 
to the prompt application of the Westinghouse brake by 
driver Hargreaves, that so comparatively little personal 
injury or damage to rolling stock was sustained. Signal- 
man Sawyers, on duty in Norwood north cabin, also acted 
with commendable promptitude in at once blccking both 
the up local and down main lines on seeing that the up 
—— had fouled them. 

Shortly before the accident an a:rangement had been 
come to between the Corporation of Croydon and the 
Brighton Company to widen Portland-road bridge and 
increase its span from 26} ft. to 42 ft. ; the work will now 
be immediately commenced, and meantime the existing 
girders have been supported in the middle by timber up- 
rights under the bottom flanges. 

he chief engineer of the company informs me that 
there are only five cast-iron girder under-bridges now 
existing on the main line between London and Brighton, 
and I trust that in view of this very serious accident no 
unnecessary time will be lost in replacing cast-iron girders 
(the use of which, exceptin an arched form, has been pro- 
hibited for under-bridges on new lines since August, 1883) 
by wrought-iron girders, both upon the main line as well 


employed upon the line. 
The use of sheet iron and 
the casting of girders appears to be most objectionable, 
the former tending to prevent flaws being visible, an 
perhaps also tending to pi 


. . . . . | 
nail iron in connection with 


girder. 
T have, &c., 
(Signed) C. 8. Hurcuryson. 


Major-General R.E. 
The Assistant Secretary, 
Railway Department, Board of Trade. 





THE PHYSICAL SOCIETY. 

AT a meeting of the Physical Society held June 12, 
with Professor W. G. Adams, in the chair, Professor | 
Ayrton read a paper on 

** Alternate Current and Potential Difference Analozies 
in the Methods of Measuring Power,” by himself and Dr. 
Sumpner. Ina paper read before the Society in March , 
last, the authors pointed out that for every method of 
measuring power in which readings of volts and amperes 
were taken, other methods in which amptres were read | 
instead of volts, and volts instcad of amperes, could | 
be devised. More recently Dr. Fleming had, by a trans- 
formation of a formula given by the authors in a com- | 
munication made to the Royal Society on the measure- | 
ment of power by three voltmeters, given the analogue 
in which three ammeters were employed. The two 
arrangements are represented in Figs. 1 and 2, whilst | 
Fig. g shows a modification of Dr. Fleming’s method 
(Fig. 2), in which the current in the non-inductive resist- 
ance 7 is measured by the aid of a voltmeter V across its | 
terminals. This obviates the necessity of putting an 
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|end the ecliptic axis carried a tube and a pointer, 
| being perpendicular to the axis and to each other. The 
eeping solar time rotated both axes, and when 
inted in the direction of the sun, 
| and the pointer therefore indicated the direction of the 
| earth’s orbital motion. 

“* Some Experiments with Leyden Jars” were then shown 

| by Dr. Lodge. The first one was with resonant jars, in 
which the eg of one jar precipitated the overflow 
| of another when the lengths of the jar circuits were pro- 
rly adjusted or tuned. The latter jar was entirely 
| disconnected from the former, and was influenced merely 
by electro-magnetic waves emanating from the discharg- 
ing circuit. Lengthening or shortening either circuit 
prevented the overflow. Correct tuning was, he said, of 
great importance in these experiments, for a dozen or 
more oscillations occurred before the discharge 
The effect could be shown over considerable distances. 
In connection with this subject Mr. Blakesley had called 
his attention to an observation made by Priestly many 
years ago, who noticed that when several jare were being 
charged from the same prime conductor, if one of them 
discharged the others would sometimes also discharge, 
although they were not fully charged. This he, Dr. 
Lodge, Monet might be due to the same kind of influ- 
ence whith he had just shown to exist. The word reso- 
nance, he said, was often misunderstood by supposing it 
always had referencetosound, and as substitutes he thought 
that symphoning or symphonic might ke allowable. 

The next experiment was to show that wires might be 
tuned to respond to the oscillation of a jar discharge just 
as a string could be tuned to respond to a tuning-fork. 
A thin stretched wire was connected to the knob of a jar 
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electro-magnetic instrument in what should be a non- 
inductive circuit. The formulas for the mean watts spent 
in the circuit ab, Figs. land 2, are respectively, 


W= Ps (V,2—V2—V,2) and W= g(ae- Ae -A.). 
> 


Mr. Blakesley’s method of measuring power by a split 
dynamometer was shown to be analogous to the original 
electrometer method in which the difference of two read- 
ings was proportional to the power, and Blondlot and 
Currie’s sau electrometer method was shown to be the 
analogue of the ordinary wattmeter. The wattmeter was 
defective inthe fact that a solenoidal coil was inserted in 
a nominally non-inductive circuit. The error thus intro- 
duced is, as was shown by one of the authors some years 
ago, expressed by the formula 


Apparent watts _ 1+ tan 6 tan? 
True watts l+tan?@ ’ 


where @ is the phase angle between the current and 
electromotive force in the circuit in which the power is 
to be measured, and ¢ the phase angle for the approxi- 
mately non-inductive circuit. It is now proved that the 
same formula expresses the error in any of the methods 
where resistances not wholly non-inductive are used. 
Asis well known, Mr. Blakesley has applied his split 
dynamometer to the measurement of phase differences 
between two currents; and an analogous method of find- 
ing the phase difference between two potential differences 
is described in the paper. In this method a high resis- 
tance split dynamometer, such as suggested by Mr. 
Rimington for measuring power, is employed. Blondlot 
and Currie’s doukle electrometer could also be used for 
the same purpose. Numerous diagrams illustrating the 
various analogies accompany the paper. 
Professor 8. P. Thompson inquired whether hot wire 
voltmeters could be employed to measure the various 
potential differences without introducing error. 
In reply, Professor Ayrton said that although no great 
error was introduced by the self-induction of these instru- 
ments, yet the fact that they required considerable cur- 
rent was a disadvantage, and as these currents were not 
always in the same phase as those in other circuits, trou- 
blesome corrections were sometimes necessary. Electro- 
static instruments were preferable. 
Professor Adams said he was glad to hear that the 
inductance of the Cardew voltmeters introduced no 
serious error, for they were very convenient instruments 
to use, 
Professor O. Lodge, F.R.S., exhibited and described 
** A Clock for Pointing out the Direction of the Earth’s 
Orbital Motion in the Ether.” After mentioning the 
various motions to which a point on the earth’s surface is 
subjected, he pointed out that the orbital motion was the 
largest component, and its direction at any instant not 
easy to conceive. An apparatus for pointing out this 
direction was therefore convenient when dealing with 
problems requiring a knowledge of the motion of a point 
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stretched wires at each discharge. Each of the wires thus 
acted like a stop organ pipe, the remote ends being 
the notes at which the variations of pressure are greatest. 
By using long wires he had observed a glow on portions 
of them with the intermediate parts dark, this corre- 
sponded with the first harmonic, and by measuring the 
distance between two nodes, he had determined the wave 
length of the oscillations. The length so found did not 
agree very closely with the calculated length, and the dis- 
crepancy he thought due to the specific inductive capacity 
of the glass not being the same for such rapidly alter- 
nating pressures as for steady ones. He also showed that 
the electric pulses passing along a wire could be caused 
(by tuning) to react on the jar to which it was connected, 
and cause it to overflow even when the distance from the 
outside to the inside yirs Mey about 8 in. During this 
experiment he pointed out that the noise of the spark was 
greatly reduced by increasing the length of the dis- 
charging circuit. The same fact was also illustrated by 
causing two jars to discharge into each other, spark gaps 
being put both between their inner and outer coatings, so 
as to obtain ‘‘ A” sparks and ‘‘ B” sparks. eg pene J 
ona — ‘alternative path” as a shunt tothe B spark 
gap, and increasing that gap, the noise of the A spark 
was greatly redu He reason to bel'eve that the 
B spark was a quarter phase behind the A spark, but the 
experimental proof had not been completed. 

e next described some experiments on the screening 
of electro-magnetic radiation, in which a Hertz resonator 
was surrounded by different materials. He had found no 
trace of opacity in insulators, but the thinnest film of 
metal procurable completely screened the resonator. 
Cardboard rubbed with plumbago also acted like a nearly 

rfect screen. In connection with resonators he exhi- 
ited what he called a graduated electric eye, or an elec- 
tric harp, made by his assistant, Mr. Robinson, in which 
doled oF tinfoil of different lengths are attached to a 
glass plate, and have spark gaps at each end which sepa- 
rate them from other pieces of foil. One or other of the 
strips would respond according to the frequency of the 
electro-magnetic radiation falling upon it. 
Mr. Blakesley asked whether the tuning of the resonant 
jars needed readjustment when the distance between their 
circuits was varied, for according to theory the mutual 
induction should diminish the self-induction of the 
primary and cause its oscillations to be more rapid. If 
this was true the method might be used for getting 
rapid oscillations. He also inquired whether the glow 
would appear in the same position on the two stretched 
wires if their ends were joined. . ‘ 
Dr. Sumpner wished to know how the resistances, in- 
ities of the circuits and jars were 
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potential than that which originally existed between the 
coatings of the jar, and, if so, where did the excess energy 
come from? 

Dr. Thompson asked if it would be possible to make a 
wire circuit analogous to an open organ pipe by putting 
sheets of nvetalon the ends of the wires. 

Dr. Lodge, in reply, said Mr. Blakesley’s suggestion 
was an important one, but he had not observed that any 
change in the adjustment was necessitated by varying the 
distance between the resonating circuits. Neither had 
he noticed any glow on wires joined to form a single 
loop, but this might be possible if the wires were long 
enough to give harmonies, 

In answer to Dr. Sumpner, he said that the capacities 
were difficult to determine, for with such rapid oscillations 
the coatings were virtually enlarged. Lord Rayleigh had 
shown how to calculate the inductances, and the resist- 
ances he had practically measured by his alternative path 
experiments. The overflow of jars he thought was caused 
by the charges in some way concentrating on the edges of 
the foil, thus causing a kind of flood tide at which the 
overflow occurred. 

The President asked Dr. Lodge what his views were as 
to the cause of the opacity of ebonite to light. Was it 
due toa selective absorption which cut off only the rays 
to which the eye was sensitive, or was the ordinary ex- 
planation that it contained impurities which were conduct- 
ing and hence acted as screens likely to be correct? Another 
possible explanation was that the motion of the ether 
particles may be in three dimensions, and light be due to 
the projection of this motion on a plane perpendicular to 
the ray, whilst electro-magnetic induction might be due 
to the other component. 

Dr. Lodge said he believed that ebonite was not opaque 
because of conducting particles being present, and was 
inclined to think that itacted more like ground glass, in 
which the opacity was due to internal reflections. Such 
a substance would only be opaque to vibrations whose 
— length were comparable with the size of the par- 
ticles. 

A note ‘‘ On the Construction of Non-Inductive Resis- 
tances,” by Professor W. E. Ayrton, F.R.S., and Mr. T. 
Mather, was postponed until next meeting. 





ROYAL METEOROLOGICAL SOCIETY. 

THE concluding meeting of this Society for the present 
session was held on Wednesday evening, the 17th instant, 
at the Institution of Civil Engineers, 25, Great George- 
street, Westminster; Mr. Baldwin Latham, M. Inst. 
C.E., President, in the chair. 

Mr. J. J. Colman, M.P., Mr. E. B. Dukoff-Gordon, 
B. A., Mr. G. E. Leon, Mr. T. de C. Meade, Assoc. M. 
Inst. C.E., and Mr. F. Russell, F.R.G.S., were elected 
Fellows of the Society. 

Mr. A. J. Hands, F. R. Met. Soc., gave an account of 
a curious case of damage by lightning to a church at 
Needwood, Staffordshire, on April 5. The church was 
provided with a lightning conductor, but Mr. Hands 
thinks that when the lightning struck the conductor a 
spark passed from it to some metal which was close to it, 
and so caused damage to the building. 

Mr. W. Ellis, F.R.A.S., read a paper ‘‘On the Mean 
Temperature of the Air at the Royal Observatory, Green- 
wich, as deduced from the Photographic Records for the 
forty years from 1849 to 1888,” and also gave sume 
account of the way in which, at different times, Green- 
wich mean temperatures have been formed. 

Mr. Ellis also read a paper ‘On the Comparison of 
Thermometrical Observations made in a Stevenson 
Screen with corresponding Observations:made on_ the 
Revolving Stand at the Royal Observatory, Greenwich.” 
From this it appears that the maximum temperature in 
the Stevenson screen is lower than that of the revolving 
stand, especially in summer, and the minimum tempera- 
ture higher, whilst the readings of the dry and wet bulb 
thermometers on both the screen and the stand, as taken 
at stated hours, agree very closely together. 

Mr. W. F. Stanley, F. R. Met. Soc., exhibited and 
described his ‘‘ Phonometer,” which is really a new form 
of chronograph designed for the purpose of amare 
the distance of a ~ from observations of the flash an 
report of its discharge, by the difference of time that 
light and sound take in reaching the observer. The in- 
strument can also be used for measuring the distance of 
lightning by timing the interval between the flash and 
the report of the thunder. 

A paper was also read by Mr. A. B. MacDowall on 
‘Some Suggestions bearing on Weather Prediction.” 








THE WAR IN CHILI. 
To THe Eprtor or ENGINEERING. 

Srr,—Your correspondent, Mr. Martin, says in his 
letter in your issue of June 12, ‘‘ It is difficult to under- 
stand why arrangements are not made for housing the 
funnels a ships enter into engagements.” 

I am inclined to differ with him in this, Fifteen or 
twenty years ago there were few exceptions, in warships, 
where the funnels were not made telescopic, and although 
I am not aware of the reason which induced the authorities 
to give them up, I can quite understand they were con- 
clusive. I may mention one or two objections there are 
tothem. There is seldom depth for allowing the funnels 
to be lowered down flush with the deck, and presumin 
that a certain portion stood above, one shot going throug 
that and its casing would effectually lock it, and prevent 
its being raised again without an amount of mechanical 
labour. 

To meet this contingency, an armour belt was fitted 
round many of the funnels at the base; and in one of these 
cases, Thad an opportunity of testing the effect of the 
funnel b3ing lowered when steam was up, and the result 





was that the sulphurous fumes from the funnels nearly 
suffocated every body on deck, and proved that it was quite 
impracticable to work the vessel under such conditions. 
think the report that the funnels of the Chilian 
torpedo gunboats were ‘‘swept away” must be taken 
cum grano salis, as I fail to conceive how they could have 
been replaced in so short a time as their recent move- 
ments would indicate, but I am quite prepared to believe 
they suffered very considerably. 
I am, Sir, yours faithful 


ly, 
Lewisham, S.E., June 15, 1891. T W. RH. 








THEORY AND PRACTICE. 
To THE Eprror or ENGINEERING. 

S1r,—May I presume to ask a few questions, and offer 
some suggestions on this interesting subject ? 

In my humble opinion the works should precede college 
training. For this reason ; that the boy has, afterashort 
time spent in the shop, found out exactly what it is that 
he needs to know, and he can learn just that and nothing 
else; whereas, if he goes to technical college first, his 
brain is crammed with formulas, theories, and so forth, 
entirely useless, and in most cases misleading as well. It 
is better if the boy can, during the whole of his appren- 
ticeship, attend an evening school under a competent 
engineering teacher. By this means he will be con- 
tinuously helped onward ; the doubts and problems that 
have occurred to the boy during the day can be solved ; 
he will ascertain what books he should read ; and will be 
warned against the worthless treatises, of which there are 
sadly too many. 

To this there is a very great practical objection, viz., 
that the boy being at work from six to six is not at all in 
a fit state for much mental exertion. Fortunately many 
firms let their apprentices go at 4.30 or 5, quite late enough 
for a growing boy. This _ them time for play before 
starting the evening’s study. 

Tsnot the age of sixteen rather too late to begin ? Do your 
readers consider that the high and ennobling influence of 
a a school, and the consequent formation of valuable 
schoolboy friendship lasting through life, will outweigh 
the advantage of two years extra (or rather earlier train- 
ing, and therefore two years extra of business life? In 
other words, should we strive to make him a better man, 
ora better engineer? If schoolmasters would be a little 
more practical, this question could have but one answer. 

Again, if a boy is so fortunate as to remain at school 
till sixteen, is he not more likely to be proud, difficult to 
teach or manage, and unwilling to soil his hands, than if 
he started earlier? 

How far should a boy go in mathematics? Our no- 
system of weights and measures wastes so much school 
time, that the boy must learn the higher mathematics 
after leaving school. Boys ought to be taught the use 
of logarithms—-only a ten minutes’ task. at would 
save a great amount of school time, which might be avail- 
able for teaching the rudiments of the Calculus. It is a 
rather tough subject to get up by one’s self, as the writer 
can testify. If the boy cannot spare the time, or does not 
feel equal to the Calculus, he can get on very well with 
Euclid alone. But he must read the whole—the first six 
books, the eleventh and twelfth, the proofs and the data. 
Simson’s edition is still the best, and it can be had fora 
few pence at any stall. Having done that, he can do 
almost anything by graphic methods alone. Euclid is a 
very interesting book, and it has no equal for clearing the 
head and setting the thoughts in order. 

I fear that technical schools will never take a very high 
position as trainers of engineers. They are too elabo- 
rately fitted up, and too much is done for the boy. To 
properly develop his capacity he should go to the tradi- 
tional lackoonl shop or else to sea. There he has no 
facilities whatever for work, but the work must be done, 
and it is done, tools or no tools. 

These remarks are obviously applicable to mechanical 
engineering alone ; and being offered by one who has not 
ree | the advantage of any training at all, they are neces- 
sarily crude and ill-developed. 

Yours faithfully, 
C. Purceit Taytor, D.Se. 

Handsworth, Birmingham, June 13, 1891. 





To THE EDITOR OF ENGINEERING. 
Sir,—Your correspondent “T. B. F.” has evident] 
arrived at that state—usually very youthful—in which 
he claims to represent the concentrated thought and 
wisdom of the ‘‘rest of the world ;” it would, the:e- 
fore, be worse than useless on my part to endeavour to 
enlighten him in any way, at the same time, I do think, 
when he undertakes to criticise the English of other 
people, he should at least pay some little atten- 
tion to his own; for although it may be ‘‘readable” 
enough—as the Scotchman said about the dictionary— 
it is certainly sadly lacking in perspicuity, and I quite 
fail to discern what it is he wishes explained. If it is, 
why I complicate the , peas by recommending two 
branches of study, then I say that not only two, but half 
a dozen, are daily taught in even elementary schools, yet 
no one thinks this un uly complicates the question of the 
education of the young, but if it is, how much ‘“‘theory 
or practice or both” is required to make a “man self- 
reliant enough,” &c.; that I should say depends alto- 

gether on the man and the job. 

hat your correspondent means by a “‘ double dilemma” 
I do not understand, and therefore cannot attempt to 
explain, and what is more tothe point, if he really knows 
the opinion of the “rest of the world ” on the best means 
of educating our engineers, he will greatly oblige me, 
and I dare say a good many others, by stating it. 

Faithfully yours, 
A. Linton Locan. 
Newton-le- Willows, June 9, 1891. 





CIRCULATION OF WATER IN BOILERS. 
To THE Eprror oF ENGINEERING. 

S1r,—I shall be obliged if you will allow me to put Mr. 
Thom right as regards my letter to you on the ab »ve sub- 
ject, as it seems to me that Mr. Thom has got into a 
muddle about what the letter says, as well as his idea of 
the circulation of water in steam boilers. 

In the first place the letter did not give any reason why 
the temperature of the water in a boiler could not be 
taken at sea. On the contrary it mentioned that tempera- 
tures had been taken at sea. 

And, in the second place, it did not say “that when 
steam is blown through the safety valves, or the pressure 

uced by starting the engines, there is an immediate 
conversion of water into steam.” 

On further reading Mr. Thom’s letter, it is apparent 
that he has got hold of some new idea of his own about 
the circulation of water in boilers, that really, to sum up 
in short, “no fellah can understand.” He says, ‘‘ The cir- 
culation longitudinally induced by the difference of tem- 
perature ascends at the back tubeplate and descends at 
the front.” Where, in all the world, did Mr. Thom learn 
this remarkable system of his? it must have been long 
before our day and out of print now. 

I am sure that if he would undertake a few simp’e ex- 
periments in the heating of water they would dispel such 
notions. He would find that heat imparted to water goes 
at once the shortest way to the surface, and does not turn 
corners, ‘‘ longitudinal” or downwards. In reference to 
what he says about the priming of boilers at sea owing to 
many engineers making badly designed boilers which he 
corrected, as to that being the case, I cannot say any- 
thing, as I have not had such experience. But what I do 
know is that engineers very often drive the engines much ° 
above the power they were designed to work at. This is 
@ common occurrence with steamers, hence the boiler 
primes, as captains and owners are all interested in driv- 
ing their steamers fast. And, if any stoppage or delay 
occurs through priming, the party who supplied the boiler 
is blamed, although the boiler may be fired up or pushed 
to oy more steam than it was designed for. 

have a caseof my own where asteamer was contracted 
to do 9 knots loaded. This vessel on the trial did actually 
12 knots. If the boilers primed would it be fair to blame 
the party who designed it, and say that it was faulty in 
design? And again, I gather from what Mr. Thom says 
that he envelopes the furnaces with sheet iron, thus form- 
ing conduits for the circulation of water. If anything 
occurred to boilers fitted with such conduits, would Mr. 
Thom, the Board of Trade, or Lloyd’s Registry, be to 
blame ? 

T am, Sir, yours truly, 
ADAM MILLER. 





To THE Epitor OF ENGINEERING. 

Sir,—Mr. Thom has hardly grasped the details of my 
saddle circulating arrangement. Itis not my usual prac- 
tice to cover the whole of the flues with the saddle. 
confine the application to that part of the furnace flue 
between the front plate and the firebridge; but even 
when I cover the whole length of the flue with the saddle 
there is not the trouble surmised by Mr. Thom, as the 
apparatus is not only self-cleansing but maintains the 
water-covered surfaces of the boiler in a wonderfully 
clean condition. The rapid movement of the water pre- 
vents the deposition of suspended foreign matters on any 
part of the boiler plates. 

It will probably interest Mr. Thom and your readers to 
know that the application of my arrangement to Lanca- 
shire boilers fed with hard London water has had the 
following effects : 

1. It bas absolutely preyented the deposition of new 
incrustation. The lime and magnesia being kept in a 
finely divided state of suspension until blown off or 
allowed to settle in the condition of powder on the invert 
part of shell of boiler, where it is perfectly harmless. 

2. The old incrusting scale that required the chipping 
hammer has given way to the erosive action of the water, 
and has flaked off. 

3. The weeping of the front tubeplate of boiler due to 
the irregular expansion between the crown plates and 
invert plates of flues has been completely stopped, because 
the circulation of the water after the application of my 
saddle circulator was so rapid as to restore comparative 
equability of temperature a the flue plates all round. 

4. The discoloration of the water gauge glasses by the 
water surface scum has been stopped, the floating greasy 
matter being driven to the back end of boiler. 

5. The method adopted for separating the steam from 
the water has completely ors priming. 

This is not a full record of the proved virtues of my 
saddle circulators ; the balance of advantages I reserve 
for a more complete artic'e. 

Yours sincerely, 

June 15, 1891. B. H. Tuwaire. 





THE ‘‘TEUTONIC.” 
To THE EpriTor oF ENGINEERING. 

S1r,—While ‘‘ White Star” is correcting his astrono- 
mical knowledge, he should at the same time learn the 
correct use of nautical terms ; he must not then use the 
word knot where mile (meaning nautical or sea-mile) 
would be employed by a sailor ; and he should never use 
the word knot in any other sense than to mean so many 
miles (nautical) per hour. 

If the Teutonic performs a voyage of 2788 miles (not 
knots) in 5 days 18 hours 30 minutes (absolute, as mea- 
sured by the chronometer on board), her average speed is 
20.13 knots (not knots per hour) through the water. 

‘‘White Star’s” confusion of terminology may lead to 
trouble, as for instance in the interpretation of the agree- 
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ment in a contract for a vessel ‘‘ to maintain a speed of 20 
knots for two hours,” which might be held to mean 
variously a speed of 10 knots or 20 knots, according to 
the side taken in the argument. y 

Considering that the word knot or its equivalent is used 
in all languages to denote the speed at sea, it is important 
that landsmen should not be permitted to confuse its 
meaning, and to use it to mean the same thing as mile ; 
which in their minds suggests the land mile. 

June 12, 1891. G. 





OIL PROOFING. 
To THE Eprror oF ENGINEERING. 

Srr,—Can any of your readers oblige by naming a 
material which would make a vessel constructed of canvas 
or leather perfectly oil proof ? 

MERCATOR. 





BOILER INSPECTION. 
To THE EpiToR oF ENGINEERING. 

Srr,—In view of the many “‘accidents ” and explosions 
of boilers insured in the different companies—not except- 
ing the ‘‘ National,”’ of which company your correspon- 
dent Mr. Hiller is ‘chief engineer and manager ”—one 
would have thought there was very little room on the 
score of consistency for any chief engineers of those com- 

»anies to object to the provisions of Sir W. Houldsworth’s 
3ill because there was no provision at all insuring ‘‘com- 
petency” on the part of persons acting as inspectors under 
the powers and conditions of said Bill. 

Not very long ago a boiler exploded the very day after 
it had been inspected and reported safe by an inspector 
in the employ of one of the principal companies, and in- 
stances might be mentioned of companies that have been 
more than once drawn over the coals for insuring boilers 
and not examining them as they ought to have done, but 
allowing them to go from bad to worse until they have 
actually resulted in fatal and disgraceful ‘‘ accidents.” 

Allow me to tell Mr. Hiller that there are other persons 
besides ‘‘ chief engineers” and boiler insurance companies’ 
inspectors who are fully competent to inspect a boiler if 
they are properly paid for doing so, but such competent 
persons are not always willing to do so at the rate of 15s. 
per boiler per annum, insurance included. 

I thiak, Sir, you and most readers will agree that the 
— in Houldsworth’s Bill, leaving it open to the 

iler user to appoint his own inspector, isa very proper 
provision indeed, and in my humble opinion it lacks one 
thing only, viz., that it does not stipulate for a minimum 
fee of one guinea to be charged by the inspector for his 
inspection and report. I would also make it incumbent 
upon the person receiving the guinea, or any other fee, 
himself to make the inspection and directly furnish the 
report to the boiler user. This would at once stop the 
present incompetent practice of the boiler insurance com- 
panies whose inspectors do not report at all to the boiler 
users, 

I beg leave to remain, yours faithfully, 
Joun Swirt. 
Iron Exchange, Birmingham, June 10, 1891. 





To THE EDITOR OF ENGINEERING. 

Str,—I read with interest the article on Sir William 
Houldsworth’s Bill for compulsory boiler inspection, also 
Mr. Hiller’s letter in your last issue. I think with Mr. 
Hiller that the only way to insure safety in boilers is to 
make the owner responsible. It seems to me that as 
things are at present the ordinary boiler owner and 
user of steam power is too apt to trust to the report of 
pee of the company in which he has insured his 
boiler. 

A forcible example of this came to my notice the 
other day. A client of mine before buying a second-hand 
boiler nN me to aoe it. The boiler, a vertical one, 
was standing in a building, surrounded by other work- 
shops, just as it was left by the attendant when work was 
stopped some weeks hack. I found it in a very bad state, 
the scale being in some places as much as 4 in. thick, and 
some of the plates were worn dangerously thin. The 
owner expressed genuine surprise when I condemned the 
boiler how advised my client not to purchase at any price; 
he explained that it had been insured and the insurance 
company’s inspector had not very long ago paid his visit 
and pronounced the boiler in a satisfactory state. 

The boiler insurance companies I believe employ com- 
petent men as their inspectors, but they evidently do not 
all perform their duties conscientiously, and I think that 
itis of the greatest rey eee for the safety of the general 
public that owners of boilers should not take it for granted 
that insurance means safety, and that they should be 
compelled to see that their boilers are thoroughly in- 
spected periodically by competent men. 

I am, Sir, yours ely, 
ERBERT CowarRD, 

110, Leadenhall-street, London, E.0., June 9, 1891. 


WOOD AS FUEL. 

To THE EpiToR oF ENGINEERING. 

Sir,—I should be very glad if one of your numerous 
readers would enlighten me as to the relative value of 
wood and coal as fuel in steam boilers, i.e., how much 
more grate surface must be allowed per indicated horse- 
power when wood has to be burnt than when coal of ordi- 
nary mrad is used. The text-books I have referred to 
give plenty of information as to the relative heat value 
pound per pound of wood and coal, but say nothing as to 
the relative rate of combustion in ordinary practice. The 
wood-burning locomotives and river steamers of America 
must afford plenty of good data on this subject. In con- 
clusion can any one say what is the largest amount of indi- 











cated horse-power per gs foot of grate that can be 
safely reckoned upon with pine wood as fuel and forced 
draught, and compound condensing machinery ? 
Tan, Sir, yours sia 


Birmingham. Gre. 





AMERICAN SAILING SHIPS. 
To THE EpitTor oF ENGINEERING. 

S1r,—With reference to the fast American oalting ships 
noticed on page 483 of your issue of April 24th, the fol- 
lowing, written nearly sixty years ago, may prove inte- 
resting tosome of your readers, and is extracted from 
the ‘Recollections of Samuel Bruk” (1771-1862), pub- 
lished in 1877. 

Mr. Bruk sailed in the frigate Iris on December 24, 
1782. He records the voyage as follows: 

‘It was a season of strong winds, and when we weighed 
anchor a powerful north-wester set in and took us in 
three marine days to soundings on the Banks of New- 
foundland. With this and other favourable winds we 
sailed immensely fast, perhaps averaging for days toge- 
ther 300 miles in 24 hours.” 


‘Tt was the morning only of the sixteenth day since 
we left Boston that we anchored at the mouth of the 
Loire, opposite to Bel Isle, and here we found a small 
American schooner that had arrived the day before, 
having left Marblehead one day before we sailed, and 
consequently making her passage in the same time that 
we made ours. There sail at the present day from Bos- 
ton, New York, and Philadelphia to England and France 
between forty and fifty fine ships, the departure of which 
is periodical and punctual. These packets are fast sailers, 
and frequently perform the voyage to Liverpool in twenty 
days. I sometimes tell the young people who boast of 
this, and consider the speed of these modern ships with- 
out example in old times that nearly half a century ago 
we could get along faster ; and I prove it by the two fore- 
going es, in which a distance of at lok 250 miles 
more than to Liverpool was run in less time.” 


“The ship in which we made this rapid sage was 
built in America by the State of Massachusetts, and 
called the Hancock. She was a 32-gun frigate, con- 
structed on the- Merrimack River, of common oak, and, 
eng nes in a hurry, was not expected to last long. 
The English made prize of her and lost her to the French, 
who took her in the Chesapeake, and retained the name 
of Iris, which she had received from the Eaglish. Her 
frame, and whole hull, indeed, being nothing but unsea- 
soned timber, put together four or five years before, she 
could not be worth! much ; and it turned out that while 
her weakness contributed, by the flexibility of her frame, 
to her swift sailing, it greatly endangered our lives, h 
we met with adverse gales. On her arrival at L’Orient 
she was condemned as unseaworthy.” 


Yours faithfully, 
A. %. Barrow. 
Rawulpindi, India, May 16, 1891. 





HELICAL BEVEL GEAR. 
To THE EpIToR OF ENGINEERING. 

Sir,—I should be obliged if any of your correspondents 
would give me information on the following. 

Two sets of bevel gear, with double helical teeth, are to 
run on one shaft; from the nature of the case it is not 
possible for the pinions on the shaft to have any side play 
and the position of the driving wheels is fixed. 

For the smooth running of the gear it is necessary for 
the middle plane of each pair of wheels to coincide. It 
would appear to me that the expansion or contraction of 
the length of shaft (15 ft.) between the two gears would 
throw all the work on one side of the tooth in both gears. 
A rise of 20 deg. Cent. would mean an expansion of 
.004 in., which might take place in practice in the work- 
ing of the shaft. 

nformation as to the general behaviour of double 
helical gear would be acceptable, as well as the possible 
behaviour in the above case. 
Yours faithfully. 


May 8, 1891. P. EJ. 

(We fear that our correspondent must suffer from a 
great excess of caution. If practical engineers were to 
worry themselves by anxiety on such questions as to 
whether or not the running of a couple of sets of bevel 
gear would be affected by an error in position of 5}, in. 
divided between them, we fear that the number of 
members in the profession would soon be materially re- 
duced.—-Ep. E.] 





FOREIGN AND COLONIAL NOTES. - 

Artesian Wells in Tcxas.—This is the artesian epoch in 
Texas. Nearly all the cities — Galveston, Houston, 
Austin, Dallas, Waco, San Antonio, Abilene, Temple, 
Belton, Paris, and El Paso—are boring wells. Drill 
derricks are becoming as common in Texas as in the oil 
regions of Pennsylvania. Some magnificent flows are 
being obtained. Artesian wells have reduced the cost of 
water supply to a minimum in several Texas cities. In 
Waco many small industries are being developed and 
carried on by water power from artesian wells. Amon 
them are wood-working machines, circular saws, an 
planing mills. A clothing factory is running several hun- 
dred sewing machines with artesian power, costing prac- 
tically nothing. 


American Manganese.—The production of manganese 
in the United States in 1889 was 23,927 tons, of the esti- 
mated value of 47,788. The corresponding production 
in 1888 was 29,198 tons, and in 1887, 34,524 tons, 





Central Pacific Railroad.—The length of line worked 
last year upon the Central Pacific Railroad was 1360 miles, 
as ey with 1360 miles in 1889, and 1361 miles in 
1888. The net revenue acquired last year was 1,212,399/., 
as compared with 1,153,189/. in 1889, and 1,241,553/. in 
1888. The ratio of the working expenses to the traftic 
receipts s' last year at 61.96 per cent. as compared 
with 62.87 per cent. in 1889, and 60.81 per cent. in 1888. 


A Trans-Mississippi Congress.—Denver has recently 
been the scene of a Trans-Mississippi congress. The 
congress adopted resolutions recommending the legisla- 
ture of the United States to appropriate 2,000,000/. to 
the building and maintenance of levées on the Mississippi; 
recommending the granting of liberal charters and sub- 
sidies to support the establishment of steam shipping 
lines to sail under the American ; requesting ad 
gress to cede to the different States all the arid lands, 
except mineral lands, in order that such arid lands may 
be brought under cultivation by means of irrigation ; and 
calling for the immediate construction of the Hennepin 
Canal and the early completion of jetties for a deep water 
harbour at Galveston. 


American Ordnance.—A very omy gun for the monitor 
Miantonomoh has arived at the Brooklyn Navy Yard 
from Washington. The gun is 30} ft. long and weighs 
63,000 lb. Its erp weighs 500 lb., and is fired by a 
charge of 240 lb. of powder. The gun has a muzzle 
penetration of 22in. of wrought iron and of 17} in. of 
wrought steel at a distance of one mile. 


Belgian Blast Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of June was 23, 
while there were a similar number out of blast. The 
position of each district was as follows: Charleroi, fur- 
naces in blast, 9; ditto out of blast, 17. Liége—furnaces 
in blast, 10; ditto out of blast, 6. Luxembourg—fur- 
naces in blast, 4; ditto out of blast, 0. 


American Locomotives.— The Baldwin Locomotive 
Works have received an order for 20 compound locomo- 
tives for export to Brazil. The order comprises six dif- 
ferent classes of locomotives, half being for broad gauge 
lines and half for narrow-gauge lines. There are four 
65-ton consolidation freight locomotives, three 50-ton 
express passenger locomotives, and three 5-ton Mogul 
locomotives for the standard gauge lines, and the same 
number of engines and the same types for the narrow- 

auge lines. The Rhode Island Locomotive Works, of 
Fieckienee, Rhode Island, recently shipped 12 locomo- 
tives from their works, three of them being for South 
America. The three locomotives exported to South 
America are Moguls, with 15 in. by 20 in. cylinders and 
44-in. driving wheels. They have 46-in. wagon-top boilers, 
and fireboxes 663 in. by 21{ in. 





New Cuannet SteaMer.—On Saturday, 13th inst., 
there was launched from the Southampton Naval Works, 
Limited, the paddle steamer ‘“‘ Windsor Castle,” built 
for the Bournemouth, Swanage and PooleS. P. Company, 
Limited, for their South Coast and Channel sea trip trade. 
She has a length over all of 360 it., a breadth over the 
paddles of 64.6 ft., and a depth to the promenade deck of 
18.6 ft. She has a water-tight forecastle 38 ft. long, and 
has been designed for 18 knots speed. The machinery 
is of the triple-expansion " , having three cylinders 
working on three cranks. The boiler is a double-ended 
one with eight furnaces, and there are two fans for 
assisting the draught. These fans draw some of their 
air supply from the saloons, and are therefore constantly 


ventilating the saloons as well as supplying air to the 
boiler. No precaution for safety has been neglected in 
any part of her, there being ten water-tight transverse 


bulkheads, and it was probably on account of the great 
attention which had been given to the question of the 
safety of the ship in the design submitted by Mr. Biles 
that the Southampton Naval Works, Limited, were suc- 
cessful in securing the contract for this vessel in competi- 
tion with some of the eminent firms on the Clyde. 
CaTALocuEs.—We have received from Tangyes’ Ma- 
chine Tool Company, Limited, of Oxford Works, Bir- 
mingham, a copy of their newcatalogue. It is exceedingly 
well printed on thick cream paper, and the whole of the 
engravings have been executed by the firms’ employés on 
their own works. This fact alone is sufficient to show 
the care that has been spent on the publication. All the 
tools mentioned in the book are made by Tangyes’ 
Machine Tool Company, and Dace of them are in 
existence. Purchasers will find this catalogue advan- 
tageous to possess, while the elaborate code it com- 
rises will facilitate business. We have also received 
oo Messrs. Woodhouse and Rawson, Limited, of 
88, Queen Victoria-street, London, E.C., copies of six 
sections of their new illustrated catalogue of electrical 
machinery and apparatus connected therewith, amongst 
which are included boilers, steam engines, and other 
prime movers. Section I. of the catalogue is devoted 
mainly to boilers and engines, many of the pen 
makes of high-speed engines being illustrated and de- 
scribed. Section II. deals with dynamos, motors, and 
transformers, the Edison-Hopkinson, Manchester, and 
Victoria dynamos being amongst those described, whilst 
on the matter of transformers we find full prices and 
other particulars of the Mordey, Ferranti, and Hedge- 
hog types. In Section III. many varieties of arc lam 
pes | jectors are catalogued, whilst Sections i PAU 
deal with switches, house fittings, and cables. 


ro 
and IL. 

- hi talogue leaves nothing to be de- 
boggy apo: peer a are both first-class 


sired. The printing and engravin ; 

and the descriptions clear and tothe point. From the 
wide range covered this price list should prove particu- 
larly useful to engineers in the colonies, 
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LOCOMOTIVE STEAM CRANE; GAS LIGHT AND COKE CO.’S WORKS, KENSAL GREEN. 
CONSTRUCTED BY MR. THOMAS SMITH, ENGINEER, RODLEY, NEAR LEEDS. 








WE give illustrations, on the present page and on 
page 734, of a locomotive steam crane designed and 
constructed by Mr. Thomas Smith at the Old Foundry, 
Rodley, near Leeds. The crane weighs 21 tons, and 
is capable of lifting 24 tons at a radius of 20 ft. from 
the central pillar by a single chain. The crane, as 
will be seen, is carried on a cast-iron frame with 
wrought-iron chequered cover plates on the top. This 
frame is mounted on two steel axles running in hard 
gun-metal axle bearings, there being four steel-tyred 
travelling wheels set to the standard gauge of 4 ft. 84 in. 
A set of rail clips are provided with corner screws for 
raising the carriage and crane from the rails when the 
crane is put in operation. The whole superstructure 
rotates on a central pillar fitting into the frame as 
shown. The jibis of wrought-iron plates and angles 
braced and rivetted on the lattice principle, as shown 
on the engraving. 

Hoisting is through single purchase spur gearing 
controlled by clutch and lever. The drum is 18 in. 
in diameter, and the hoisting speed is 95 ft. per 
minute with the maximum load of 24 tons. There is 
a friction brake keyed to the barrel shaft and con- 
trolled by a foot lever, as shown on Fig. 2. The re- 
volving motion is by spur and mitre wheels, geared 
up from the engine shaft to a main internal wheel on 
the frame and worked by double friction cone, as | 
shown on Figs. 2 and 3. The internal wheel roller | 
path and the anti-friction rollers are of steel. The 
crane may be rotated in either direction without 
stopping or reversing the engines, and the operation 
is controlled by screw lever and light handwheel. 
The speed is at the rate of three revolutions in one 
minute. The crane can be propelled along the rails by 
its own engine, motion being transmitted from the 
main shaft to the axles through spur and bevel wheels, 
controlled by clutch and lever. In all cases the prin- 
cipal bearings are adjustable and are bushed with | 
hard gun-metal, while the mitre gearing is of steel. | 








while the bottom swivel receives the jib in front and 
the tank behind, and is provided with back, front, 
and side anti-friction rollers running on a turned path 
or frame, so as to reduce the strain on the central 
pillar and allow the whole to rotate more easily. 

All the movements of the crane—hoisting, revolv- 
ing, and locomotion—are effected through gearing on 
the main shaft, which is actuated by an engine with 
two cylinders 83 in. in diameter and of 12 in, stroke of 
piston, The cylinders are fitted one on each side of the 
main framework of the crane. The engine has steel 
piston-rods, wrought-iron connecting-rods, turned from 
end to end, with hard gun-metal bearings. The revers- 
ing is by link motion, case hardened. The cross- 
head works in circular guides. The main shaft and 
all the feathers in it are of steel, with balanced 
disc plates and turned crank-pins. The boiler supply- 
ing steam is vertical and of mild steel. It is 10 ft. 
high and 4 ft. 3 in. in diameter, with four cross-tubes 
intersecting the firebox. The working pressure is 
80 1b. to the square inch. As in the case of the 
cylinders, it is lagged with silicate cotton and sheet 
metal. The feed pump is placed between the tank 
and the boiler, and is worked from the engine shaft 
by eccentrics. In the frame of ths crane is fitted a 
water tank, the top of which servesas a platform from 
which the crane is worked. The feed water is heated 
in a tank before passing into the boiler. 

Two of these cranes are in use in connection with 
the coal-conveying plant at the Kensal Green Gas 
Works, previously described (see pages 384 and 433 
ante). They have each one of Hone’s half-tine single 
crane grabs attached for loading and discharging 
barges. 





INDUSTRIAL NOTES. 
Tue industrial event of the past week was un- 
doubtedly the ’busmen’s strike, a mere indication of 


The crab sides carry the shaft and gearing in bosses, | which only appeared in the Industrial Notes of the 


and the sides are a secured to the swivels. 
top swivel has a centre bo 


The | last issue, because the final decision had not been 
red to suit the top of the pillar | arrived at. 


The determination of the men to strike 





was somewhat sudden, and their action thereupon was 
prompt and decisive. The agitation which led to the 
strike was the demand of the men for: a twelve hours 
day. But the immediate cause of the cessation of 
work was the introduction of the ticket system as to 
fares, to put a stop to the peculation which was known 
to exist, and was even winked at by the companies. 
It was estimated that the aggregate amount of the 
moneys withheld in one way and another amounted to 
150,000. a year, while the total profits available for 
dividends did not exceed 47,000/. a year. It must be 
evident from those figures that there was ample means 
at the disposal of the directors to increase the pay of 
their employés and reduce their working hours under 
some more honest system. But to attempt to inter- 
cept the well-known perquisites, without some vompen- 
sating equivalent, was unreasonable, inasmuch as the 
system in vogue was little better than a mere farming 
out of the ’buses at an average total takings per 
journey, or per day. The strike lasted a full week, a 
settlement being eventually arrived at by the inter- 
vention of the Lord Mayor, the men and the directors 
apparently opposing any reference of the dispute to 
the Conciliation Committee of the London Chamber 
of Commerce. The concession involves the twelve 
hours as a recognised day’s work, one day’s rest in 
seven being optional. The wages are to be 6s. 6d. for 
drivers, 5s. for conductors, and 4s. per day for horse- 
keepers, &c. These concessions will, it is calculated, 
absorb 100,000/., transferring that amount from the 
company’s takings to their employés. But if the 
losses under the old system were 150,000/., there will 
be a gain of 50,000/. to the companies, to make up for 
shorter hours, and losses by the change of system, 
and tke pay of inspectors which will be necessary. 
Both parties ought to be benefitted by the change, the 
men will have regular hours and recognised wages, 
the companies will secure the full advantage of their 
legal fares. 





The June report of the Amalgamated Society of 
Engineers states that the total number of members 
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has now reached 69,658, showing an increase on the 
month of 122. Of the total 2128 were unemployed, 
being only a fraction over 24 per cent. of the whole. 
There were also on the funds 2588 sick, and 1943 
superannuated members. The total of 6659 on the 
funds cost during the month 2990/. 16s., or 114d. per 
member, deducting those on the funds. Of the total 
out of work, 400 were on strike at Messrs. Palmer 
and Co.’s, of Jarrow, at Messrs. Samuda’s and other 
places, so that only 1728 were really unemployed by 
reason of slackening off in trade. The society has 
determined to separate the fund for assistance to other 
trades from that for assisting the members of the trade, 
as some diversity was found to exist when a levy was 
proposed and voted upon. In asking for the present 
levy of 6d. to the contingent fund, and for 6d. to the 
fund for assisting other trades, the report desires that 
the society shall still stand in the front rank in its help 
to other trades. The council recommend a general 
delegate meeting to be held in Whitsun week, 1892, 
to codify the rules of the society and to revise its pro- 
cedure, so as to keep pace with the expansion of the 
union, and its increase of membership and business, 
The American and Canadian reports state that trade 
is about the same as last month, only 48 members 
being out of work, five less than the previous month. 
The Australian report states that delegates have been 
appointed to the Trades and Labour Congress, to be 
held at Ballarat, and they were invited to take part 
in the eight hours celebration at Melbourne. The 
dispute between the Amalgamated Society and the 
Marine Engineers of Australia has been referred to 
arbitration, two members of each union being the 
arbitrators. The Oldham strike ended in favour of the 
men, the terms being conceded. Glasgow proposes to 
take action against non-union men, but has not yet 
received the sanction of the executive. 





The monthly report of the Ironfounders’ Society for 
June states that the total membership is now 14,877. 
Of these 692 were unemployed on donation benefit, 
being an increase during the month of 52. There was 
also on the sick list 601, and 540 on superannuation 
allowance. The total number on strike was 35, last 
month two only. The total on the funds from all 
causes was 2024, last month 1778, increase 246. The 
report says, ‘‘ This month has not come up to our ex- 
a for results prove that new work coming 
orward does not by any means equal the orders that 
are being constantly completed. Shipbuilding in 
several places is becoming very inactive, in which 
centres ironfounders are beginning to feel the want 
of orders.” The expenditure for the last month 
shows for the first time for a long period that it was 
in excess of the income, the decrease in funds being 
7301. 11s. 6d., from 50,3162. 18s. 9d. to 49,587/. 7s. 3d. 
The state of trade as shown by the returns does not 
indicate any serious falling off, for trade was very 
good to slack in 98 places, employing 12,600 members, 
as against 98 places employing 12,875 last month. 
The places described as very dull to very bad was 19 
this month, employing 2277, as against 15 employing 
2131 last month. The increase in the one case was 
275, and in the other 146 as regards members, the 
places being equal in the first case and showing an in- 
crease in the last offour only. Itis evident, therefore, 
that the slackening off is rather in expectation than 
in actual reality. The report from the secretary of 
the Australian union shows that the eight hours day 
is not legally authorised by Act of Parliament, but 
it has taken such root that, with very few exceptions, 
the system has become well-nigh universal in the 
Australian colonies in nearly all trades and industries. 





The monthly report of the Ironmoulders for June 
states that there are many indications of trade falling 
off, especially at Paisley and Dumbarton. The council, 
however, add that ‘‘ it appears strange that our trade 
amongst all others seems to be the only one just now 
that is feeling a falling off; this is said to be largely 
due to the operations in the iron market.” The state 
of trade in Scotland does not quite bear out the above 
remarks, for the reductions in the wages of the iron 
shipbuilders show that there is a decided slackening 
off in that branch of industry. There appears to be no 
dispute of any kind in the several districts covered by 
the association, in so far as its own members are con- 
cerned, The total number of members at the date of 
the report was 6171, of whom 398 were on idle benefit, 
and 247 out of employment but not on the funds. The 
society is endeavouring to obtain a census of all men 
working at the trade, whether in union or not in 
union, the hours of labour, and the rate of wages—day 
workers and piece workers alike. The demand on the 
funds has not been so great, but that the union has 
been able to add 648/. 9s. to the balance in hand. 


The threatened dispute on the Clyde, by which it 
was thought that 20,000 hands would be affected, did 
not pass over without a temporary cessation of work. 
Some 5000 ceased work against the wishes of the 
officials of the union, but they were induced to resume 
their places, pending a conference with the employers. 








At the preliminary conference no satisfactory settle- 


ment was effected of the matters in dispute, but a strike 
on a large scale was averted. The condition of trade 
on the banks of the Clyde seems to point to a general 
reduction in wages at no distant date ; but for the pre- 
sent the proposed reduction is postponed until July 1, 
and is to be 5 instead of 74 per cent. 





The engineering trades throughout Lancashire mani- 
fest little rte change in their condition, inasmuch 
as all the leading branches are well employed upon 
orders in hand, there being but few unemployed, com- 
paratively speaking, in the district. But the outlook 
is not particularly bright, as the new work coming 
forward is altogether insufficient to replace the orders 
which are being completed. Nevertheless, some of 
the contracts will last for some time to come, so that 
possibly a new turn in affairs may take place before the 
orders on hand are finished. With the view of secur- 
ing new orders, competition is more keen and lower 

rices are taken. This of itself indicates that the out- 
ook is not so bright as could be desired. Even those 
branches which had been well off for orders, and in which 
new orders had been recently secured, such as machine 
toolmakers, machinists, stationary engine builders, 
and locomotive builders, report less work, and that 
only at lower prices. In the iron trade there is very 
little improvement, but the finished iron manufacturers 
are holding out for higher prices, and the signs are that 
the prices are hardening somewhat. The buying in 
most cases is only from hand to mouth, very little 
speculation being observable. The workmen in all 
branches are quiet. Some slight progress is being 
made in the 53 hours’ movement, which bids fair 
to become the normal working week in the district. 





Messrs. Tangye Brothers, of Birmingham, have 
voluntarily agreed to concede the 53 hours as soon as 
they can complete the time calculations as to wages. 
It is said that there is an expectation of a good autumn 
trade for the Birmingham industries generally, and 
probably this concession of Messrs. Tangye may be an 
indication of these prospects. 





In the Sheffield and Rotherham district the signs of 
reviving trade are becoming more and more manifest ; 
in several departments of onl industry an improve- 
ment is already visible. Some good orders have been 
secured by rolling mill proprietors, whose works are 
kept fairly busy. There is increased activity in the 
saw branch of industry, and the forgers and grinders 
are fairly well employed, and the file trade also is im- 
proving. The demand for edge tools from all the cus- 
tomary markets is reported to be good, and the 


cutlery branches are fairly well off for orders, espe- | & 


cially for the better class of goods. The strike of the 
cutters at Messrs. Wostenholm and Co. still continues 
against a reduction in wages. The men are well sup- 
ported, and show no signs of giving way. As this is 
regarded as a test case, the final result will determine 
whether a reduction shall take place and be general or 
not. The heavier trades are busy, and railway work 
is in full activity. 





The Midland iron trade is reported to be better. It 
is recovering from the depression of a month or so ago. 
Competition is less severe, stocks have decreased, and 
more orders have been distributed. The peaceful way 
in which matters of wages and conditions of work are 
dealt with by the Midland Wages Board, will help to 
tide over any difficulties, should any arise in connec- 
tion with labour in the district. 

The dispute in the rivet trade at Birmingham for a 
uniform list of 4s. 6d. per hundredweight is likely to 
increase competition by the use of machinery, where 
mechanical appliances have not hitherto been intro- 
duced. It appears that some employers pay more than 
4s. 6d. per hundredweight, while others pay less, and a 
uniform price would put all on the same footing, the 
men as to wages and the employers as to competition 
with each other in the trade. 





Although the notices given to about 4000 men em- 
ployed at the Eston and Middlesbrough works of 
Messrs. Bolckow, Vaughan, and Co. expired about a 
fortnight ago, no serious discharge of hands has taken 
— yet. It was hoped that new orders might 

ave been secured ere the expiry of the notice, so that 
no reductions should take place, but the hopes have 
not been realised. However, there is sufficient work 
in hand for the present, at four or five days per week, 
but the whole of the men are now on day-to-day notice, 
a system which is being largely adopted elsewhere. 
Should a stoppage of the works take place, the men 
at the Eston Steel Works will be the first to suffer, as 
all the steel orders are executed there, the engineering 
department at Middlesbrough dealing with the require- 
ments for the steel works, the blast furnaces, the 
mines, and the collieries of the company. 

In some other respects trade in the Cleveland dis- 
trict shows indistinct signs of a probable revival, for 
stocks are being males and iron will be needed if 
the slightest change for the better sets in. The ship- 





building industries and the engineering trades are 
fairly busy, and the steel trade active, though there is 
a lack of new orders. It may be that the condition of 
things at Messrs. Bolckow, Vaughan, and Co.’s will 
not result in a stoppage after all. 

There is trouble looming in the near future with 
respect to miners’ wages in Cleveland, for the men 
declare that they are justified in seeking an advance 
in wages, alleging that they are paid from 25 to 30 per 
cent. below the majority of miners elsewhere, and yet 
that their output per man is greater. The matter 
will be discussed at the next meeting of the mine- 
owners, but meanwhile the men are holding meetings 
in every part of the district. The final decision of the 
men is not yet taken, however. 





The strike of the carpenters and joiners has been 
quite overshadowed by the ’bus strike, but the former 
seem as determined as ever to secure the terms for 
which they struck, namely, 47 hours per week and 
10d. per hour, or 39s. 2d. per week wages. Between 
3000 and 4000 men are stated to be on strike; they 
receive 9s. per week from the unions, the Amalga- 
mated Society men getting 10s. per week. ‘The 
members of the Master Builders’ Association refuse to 
yield, but one employer in the west of London has 
conceded the terms demanded by the men. The strike 
has lasted six weeks, and the men express their deter- 
mination to persevere until their demands are acceded 
to by the masters. 





The masons at one of the large Sheffield firms have 
all struck work, in consequence of one man having 
refused to keep up his payments to the union. The 
firm were asked to discharge the man, but they refused, 
hence the strike. The masons at all the other jobs of 
the firm also left their work, so that work is at a 
standstill, in so far as that firm is concerned. 


The impending stoppage of the tin-plate works in 
South Wales is causing a great deal of anxiety, espe- 
cially among the steel manufacturers as well as the 
workmen generally of the district. The makers have, 
however, been extremely busy in view of the probable 
stoppage, the trade having expanded beyond that of 
any former period. Nearly all the stocks are ex- 
hausted, so that prices have risen considerably also. 
But it is said that the McKinley tariff, which comes 
into force on July 1, will render the manufacture of 
plates for the American market impossible at anything 
like remunerative rates. The American merchants 
have been taking all they can get, in view of the 
higher tariff, so that they are prepared for any emer- 
ency. To the end of May this year they had taken 
199,686 tons, value 3,336,638/., the works producing at 
their utmost to satisfy the requirements of this 
surprising trade. 





The miners of Pilsley, Derbyshire, have resolved to 
strike against the employment of non-union men. 
They have given one month’s notice to that effect, 
refusing either to work with them or ride with them. 
This feeling has been growing for some time and it is 
_—* all directions. 

In the Yorkshire district the disputes that occur are 
being settled fairly well by the representatives of the 
miners and the owners in most cases. The disputes 
are often trivial, sometimes technical, and the union 
is averse to any.turn-out over such questions. Gene- 
rally speaking there is quietude in the mining districts 
at present, ; 





The shipwrights in Her Majesty’s dockyards are by 
no means satisfied with the new scales of pay, an 
they are pressing members of Parliament to champion 
their cause. Meetings of the men are being organised 
with the view of bringing the matter before the House 
in Committee of Supply. 


A Bill has been drafted for the regulation of the 
hours of railway men, such as signalmen, shunters, 
and porters, limiting their hours to ten per day. If 
employed beyond that time they are to be paid extra for 
overtime. Any one working more than twelve hours 
is to be reported to the Board of Trade, which Board 
is to have the power to inflict a penalty. The Bill is 
prepared by a railway worker. 








A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 

Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888. 
By Mr. P. F. Morretay. 

(Continued from page 718.) q 

A.D. 425.—Zosimus (Count), Greek historian, lived 
under Theodosius ITI. — to 450), “‘some time advocate 
of the treasury of the Roman Empire,” wrote the history 
of that empire from the reign of Augustus to the year 
410 a.D., wherein he is the first to call attention to the 
electrolytic separation of metals, ¢.¢., that the latter 
acquire a coating of copper upon being immer:ed in @ 
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— solution (see Gore, ‘* Art. of Elec. Mat..” 1877, 
page 1). 

A.D. 426.—Augustine (Aurelius, Saint), the most pro- 
minent of the Latin fathers of the Church, finishes his 
“De Civitate Dei,” which he began in 413, and which is 
considered the greatest monument to his genius. In it, 
he tells us(Basilez, 1522, pages 718 and 719) of the experi- 
ment alluded to by Professor Stanley Jevons at A.D. 1558- 
1589. He relates that while visiting Bishop Severus he was 
enabled to direct, in any desired manner, a needle affixed 
to a piece of cork, floating in a vessel of water upon a 
thick wooden table, by placing a magnet in different 
positions under the table, and that he saw the bishop thus 
readily move a piece of iron which he had placed upon a 
silver plate. 

A.D. 450.—/#tius, Greek physician, informs us (A®tii, 
op. lib. xi., cap. 25) that ‘‘those who are troubled with the 
gout in their hands or in their feet, or with convulsions, 
find relief when they hold a magnet in their hand.” 
Paracelsus recommended the use of the magnet in a num- 
ber of diseases, as fluxes, hemorrhages, &c.; J. J. Wecker, 
in his “‘ De Secretis,” advises its use for the headache, 
whilst Marcellus (“‘Steph. Artis. Med. Princip.,” ii., page 
253) and Leonardus Camillus (‘‘De Lapidus,” lib. i1, 
a 131) assert that it will cure the toothache. In 1754, 

enoble constructed magnets that were readily used in 
the treatment of various diseases (‘‘ Prac. Mechanic,” 
vol. ii., page 171). For others, consult J. Beckmann’s 
‘* History of Inventions,” Bohn, 1848, vol. i., page 43, 
and see also Mauduyt under the A.vp. 1781 date, as well 
as Lovet (A.D. 1756), and the article ‘‘Somnambulism” in 
the ‘‘ Ency. Britannica.” 

A.D. 543.—The Japanese say that at about this date 
the Mikado received from the court of Petsi in Corea 
‘the wheel which indicates the south.” (Knight, ‘* Mech. 
Dic.,” vol. ii., page 1397.) 

A.D. 658.—As shown by Kai-bara-Tok-sin, in the 
“*Waz-zi-si,” the first magnetic cars were constructed 
during this year in Japan ; the loadstone was not, how- 
ever, discovered in j ao until a.p. 718, when it was 
brought from the province of Oomi. (Klaproth, Paris, 
1834, ‘* Boussole,” page 94.) ‘The Journal of the 
Franklin Institute,” vol. xviii. for 1836, page 69, gives a 
description and illustration of one of these magnetic 
chariots taken from vol. xxxiii. of the ‘Japanese En- 


cyclopeedia.” 

AD. 806 to 820.--Between these dates, under the 
Thang dynasty, were first made the cars called Kin- 
Koung-yuan, which were magnetic chariots similar to 
those previously known, but bearing in addition a drum 
and a bell, Both the latter were struck at regular in- 
tervals by an erect male figure placed at the head of the 
car (‘‘ Am. Journal Se. pi Arts,” vol. xl., page 249). 

A critic named Tchen-yn, admits, as already stated 
under the A.D. 235 date, that the knowledge of the mode 
of construction of the magnetic cars was by no means 
general. ‘‘I know well,” adds he, “‘ that at the time of the 
Thang, under Hien-Toung (who ascended the throne 806 
A.D, and reigned 17 years), a chariot was made which 
always showed the four parts of the earth in imitation, it 
was said, of those constructed at the top of Hoang-ti . . . 
Upon it stood the figure of a spirit whose hand always 
pointed to the south. ”2° 

D. 968.—Kung-foo-Whing is said to have invented 
a method of transmitting sound through wires by means 
of an apparatus call thwmthsein, although no trace what- 
ever of Phe latter is to be found in any of the numerous 
authorities herein quoted. 

A.D. 1067-1148.—F rode (Ari Hinn, or the Wise)—Arius 
Polyhistor (Ari prestrinha Frodi Thorgillsun)—Icelandic 
historian, ‘‘ than whom there is no higher authority,” 
was the first compiler of the celebrated ‘‘ Landnama-Bok,” 
which contains a full account of all the early settlers in 
Iceland and is doubtless the most complete record of the 
kind ever made by any nation. 

In it, he says, that at the time Fliéke Vilgerdersén left 
Rogiland, in Norway, about 868 a.p., for another visit 
to Gardansholm (Iceland), of which he was the original 
discoverer, ‘‘ the seamen had no loadstone (leiderstein) in 
the northern countries,” thus showing, according to Pro- 
fessor Hansteen, that the directive power of the needle 
and its use in navigation were known in Europe in the 
eleventh century. Thus is given the first direct intimation 
of the knowledge of the mariner’s compass outside of 
China. The passage quoted above is by many supposed 
to be an interpolation, for it is not found in several manu- 
scripts, and it has even been asserted (‘‘ Br. Ann.,” page 
296) that its origin does not antedate the fourteenth cen- 
tury, thus strengthening the claims of the French in 
behalf of Guyot de Provins.”6 

A.D. 1111-1117 : Keou-tsoungchy, Chinese philosopher 
and writer, gives in the medical natural history called 
‘*Pen-thsao-yan-i,” written by him under the Soung 
dynasty, the earliest description of a water compass 
found in any Chinese work, viz., ‘‘ The magnet is covered 
over with little bristles slighty red, and its superficies are 
rough. It attracts iron and unites itself with it; and 
for this reason it is commonly called the stone which licks 
up iron, When an iron point is rubbed upon the magnet 
it acquires the property of pointing to the south, yet it 





25 See ‘* Mémoires concernant |’Histoire,” &c., Saillant 
et Nyon, Paris, 1776, vol. xiii., page 234, also Klaproth, 
‘* Boussole,” Paris, 1834, page 72. 

26 See A.D. 1190, also oO Kicebenhaven, 
1774, t. i., chap. 2., par. 7; John Angell, ‘‘Magnet. and 
Elec.,” 1874, page 10; Lloyd, ‘“‘ Magnetism,” page 101; 
“*Pre-Col. Dis. of Am.” De Costa, pages xxiii. and 11; 
** Bull de Géog.,” 1858, page 177 ; ‘‘ Good Words,” 1874, 
page 70; Klaproth, ‘‘Boussole,” Paris, 1834, page 40, 

ansteen, ‘‘Inquiries Concerning the Magn. of the 
sg “"e ‘*Magazin for Naturvidenskaborne Chris- 

lania,” i., 2, 





declines always to the east, and is not perfectly true to 
the south. . . . . If the needle be passed through a wick, 
or a small tube of thin reed, and placed upon water, it 
will indicate the south, but not a continual inclination 
—F the point ping, that is to say, east five-sixths 
south.” 

In the ‘‘ Mung-khi-py-than,” also composed under the 
Soung dynasty, it is stated that fortune-tellers rub the 
— swith the loadstone in order to make it indicate the 
south.? 

A.D. 1160.—Eustathius, Archbishop of Tessalonica, re- 
lates, in his commentary of the Iliad of Homer, that Wali- 
mer, father of Theodoric and king of the Goths, used to 
emit sparks from his body, also that a certain philosopher 
observed sparks occasionally issuing from his pear accom- 
panied by a crackling noise. 

Leithead tells us that streams of fire came from the 
hair of Servius Tullius, a Roman king, during sleep, 
when he was about seven years of age (Dyonisius, “ Antiq. 
Rom.,” lib. iv. ; Pliny, ‘* Hist. Nat.,” lib. ii., cap. 37); 
that Cardan alludes to the hair of a certain Carmelite 
monk emitting sparks whenever it was rubbed backwards 
(lib. viii., ‘‘De ell Variet.,” cap. 43); that Father 
Faber, in his ‘‘ Palladium Chemicum,” speaks of a young 
woman whose hair emitted sparks while being combed ; 
and also refers to allusions made in the same line by 
Bartholinus, ‘‘De Luce Animalium,” Lugd. 1647, page 
121; Ezekiel deCastro, ‘* De Igne Lambente ;’’ Hemmer, 
“Trans. Elec. Soc. Mannheim,” vol. vi., or ‘* Phil. 
Trans.,” vol. v., pages 1 and 40.%8 

A.D. 1190.—Guyot de Provins, minstrel at the court 
of the Emperor Frederick I. (Barbarossa), gives the first 
French mention of the water re in a manuscript 
‘*politico-satirical ” m entitled “La Bible,” to 
found in the French Royal Library. It is therein said 
that sailors were at that time in the habit of rubbing 
needles upon the ugly brown stone called mariniére, ‘‘ to 
which iron adheres of its own accord,” and that, as soon 
as placed afloat upon a small piece of straw in the water, 
the needles would point to thenorth. Theentire passage 
alluding to the compass has been copied by D. A. Azuni, 
member of the Turin Academy of Sciences, from the 
original manuscript and is given entire, with the French 
translation, at page 137 of his ‘‘ Dissertation,” &c., second 
edition, Paris, 1809 


“©... Par la veriu dela marinitre, 
Une pierre laide et brumiere, 
Ou li fers volontiers se joint... 


The passage is also given by Klaproth at page 41, 
**Boussole,” Paris, 1834, and by Venanson, ‘‘ Boussole,” 
Naples, 1808, page 72, of their respective works already 
cited. 

Sonnini (C. 8.) in Buffon ‘‘ Minéraux,” vol. xv., page 
100, says that Azuni has successfully established the 
claims of France to the first use of the mariner’s compass. 
Other writers, who follow in their order, will doubtless 
show to thesatisfaction of the reader, that, as the Arabs 
possessed it at the same time, they must have received it 
from the Chinese, and, thereafter transmitted it to the 
Franks during the first Crusades, as stated by Davis 
(“* The Chinese,” vol. iii., page 12) and by Klaproth in 
his ‘‘ Lettre } Mr. D. Humboldt,” Paris, 1834, pages 
64-66.29 


A.D. 1204-1215.—Jacobus de Vitry, Cardinal Bishop of 
Ptolemais, one of the Crusaders, thus speaks of the com- 
pass, in his ‘‘ Historie Hierosolimitane,” cap. 89, 
““The magnet (diamant, as shown under the B.c. 321 date) 
is found in the Indies. . . . . It attracts iron through a 
secret virtue; after a needle has touched the loadstone it 
always turns towards the north star, which latter is as 
the world’s axis, and is immobile, whilst the other stars 
turn around it; that is why the compass is so useful to 
navigators. "39 

A.D. 1207.—Neckham (Alexander), Abbot, of St. 
Mary’s, alludes, in his ‘‘De Utensilibus,” to a needle 
carried on board ship, which, being placed upon a pivot 
and allowed to take its own position of repose, “showed 
mariners their course when the polar star 1s hidden.” In 
another work, ‘‘ De Naturis Rerum ” (lib. ii., cap. 89) he 
writes: ‘‘ Mariners at sea, when, through cloudy weather, 
in the day, which hides the sun, or through the darkness 
of the night, they lose the knowledge of the quarter of 
the world to which they are sailing, touch a needle with 
a magnet which will turn around until, on its motion 
ceasing, its point will be directed towards the north.” 
(Chappell, ‘ Nature,” No. 346, June 15, 1876). 

Ab. 1250.——Vincent de Beauvais, another Crusader, 


” 





27 See ‘*Comptes Rendus,” t. xix., page 365; “‘ Am. 
Jour. Sc. and Arts,” 1841, xl, page 248; Davis, 
“The Ohinese,” 1844, vol. iii., page 13; a 
‘** Elec. et Mag.,” page 58 ; Klaproth, ** Boussole,” Paris, 
1834, pages 67 to 69, and 95; ‘‘ Cosmos,” 1848, vol. ii., 
page 656, and vol. v., page 52; Knight, ‘‘ Mech. Dic.,” 
vol.ii., page 1397, 

28 See Eustath in Iliad, E page 515, Ed. Rom. ; “‘ Ency. 
Brit.,” 1855, viii., page 571; Priestley, ‘‘ History of 
Electricity,” London, 1775, pages 128, 129; ‘Phil. 
Trans.,” vol. x., es 278, 343, 344, and 357; Louis 
Figuier, ‘‘ Exposition,” &c., Paris, 1857, vo’. iv., pager 


138, &c. . 

8 See uerel, ‘‘ Traité d’Elect. et de Mag.,” vol. i., 
page 70; R.M. Ferguson, “‘ Electricity,” 1867, page 43 ; 

‘Bulletin de Géographie,” 1858, page 177; Barbazan, 
‘“‘ Fabliaux,” ii., page 328; uerel, ‘“* Résumé,” 
chap. iii. ; Humboldt ‘‘ Cosmos,” 1848, ii., pages 628, 
629; ‘‘ Amer. Jour. Sc. and Arts,” vol. xl., page 243. 

30 See Azuni, ‘‘ Boussole,” Paris, 1809, pe 140; Ve- 
nanson, ‘‘ Boussole,” Naples, 1808, page 77 ; Klaproth, 
‘‘ Boussole,” Paris, 1834, pages 14, 43, and 44; Pogg. 
ii., page 1184: Becquerel, “* Elec. et Mag.,” i., page 70; 
Knight, ‘ Mech. Dic.,” ii., page 1397. 








writes his ‘‘ Mirror of Nature” for St. Louis and his 
consort, Marguerite de Provence, and speaks therein of 
the polarity of the needle (‘“Speculi Naturalis,” ii, 
lib. ix., cap. 19). He cites Aristotle as having written a 
book, ‘‘ De Lapide,” containing a notice of the use of the 
magnet in navigation, but none of Aristotle’s works 
appear to have the passage given. Cabseus and others 
rather judge that book to be the work of some Arabic 
writer (Thomas Creech, “‘ Lucretius.”) 

Le sieur Petrus Peregrinus de Marcourt alludes clearly 
to the polarity of the needle, inan epistle, ‘‘ Ad Sigerium 
de Foueaucourt militem de Magnete,” written towards 
the end of the thirteenth century, and the magnet is at 
about the same period referred to in the following poem 
of the minstrel Gauthier d’Espinois : 


‘* Tous autresi (ainsi) comme |’aimant décoit (détourne) 
L’aiguilette par force de vertu, 
A madame tot le mont (monde) retennue 
Qui sa beauté connoit et apergoit.” 


Vincent De Beauvais applies the term zohron and 
aphron (not afon) to the south and north ends of the 
needle, and Klaproth (‘‘ Boussole,” pages 49 to 51), says 
these words are Arabian, notwithstanding assertions 
made to the contrary by Martin Lipenius in his ‘‘ Navi- 
gatio Salomonis Oph.,” 111, 1660, 12, cap. v., sec. 3, as 
well as by many others who have written upon the com- 

s, SL 

A.D. 1254.—Albertus Magnus, of the family of the 
Counts of Bollstadt, one of the mose prominent philo- 
—— and theologists of the middle ages, likewise 
alludes to the ‘‘ De Lapide,” and to the Arabic terms zohron 
and aphron, giving to these words, however, a wrong inter- 
pretation. 

He is said to have constructed, after thirty years of 
experimentation, a curious machine which sent forth 
distinct vocal sounds, at which the very learned scholastic 
philosopher, Saint Thomas Aquinas (‘‘ Angel of the 
Schools”’) was so much terrified that he struck the contriv- 
ance with his stick and broke it. Bishop Wilkins om A.D. 
1707) alludes to an image constructed by Albertus Magnus, 
as well as to a brazen head devised by Friar Bacon, which 
could be made to utter certain words. 

Incidentally it may be mentioned that Wolfgang von 
Kempelen, counsellor to the Royal Chamber of the 
Domains of the Emperor of Germany, after witnessing 
some magnetic games shown to the Empress Marie 
Theresa at Vienna, constructed, during the year 1778, a 
speaking machine which ‘“‘ gave sounds as of a child three 
or four years of age, uttering distinct syllables and 
words. 2 

A.D. 1254.—Bacon (Roger), sometimes called Friar 
Bacon, a Franciscan monk of Ilchester, who devoted him- 
self to the study of science at Oxford and Paris, and 
‘“‘whose deep penetration into the mysteries of nature 
justly entitle him to the appellation of the Wonderful 
Doctor,” dwells upon the mariner’s compass as a mira- 
culum in parte notum in his ‘‘ Op. Min.,” page 383. 

Humboldt says that Roger Bacon, Albertus Magnus 
and the Arabian philosophers Avicenna (Ibnf Sina) an 
Averroes (Ibn Roshd) “‘ passed for the representatives of 
all the knowledge of their time.” 

A.D. 1260.—Brunetto Latini, ‘‘maestro del divino 
poeta Dante,” celebrated Florentine enc clopedist, 
composes his ‘‘ Tesoro,” rewritten in French (‘* Livres 
dot Trésor,”) wherein he speaks clearly of the compass 
as at some time likely to be useful at sea. But, he adds 
** No master mariner dares to use it, lest he should fall 
under the supposition of being a magician; nor would 
even the sailors venture themselves out to sea under his 
command, if he took with him an instrument which 
carries so great an appearance of being constructed under 
the influence of some infernal spirit.” *4 

A.D. 1265-1321.--Dante (Alighieri), illustrious Italian 

t, regarded as the greatest poetical genius that 
ourished between the Augustin and Elizabethan ages, 
composed during his exile the ‘‘ Divina Commedia,” 
which was the first poem written in the Italian language. 
In canto xii., verses 28-30 of his ‘‘ Paradiso,” trans- 
lated by Dr. Plumptre, he thus alludes to the mariner’s 
compass : 


‘*Then from the heart of one of those new lights 
There came a voice which made me turn to see ; 
E’en as the star the needle’s course incites.” 


Guido Guinicelli, priest and scholar, and whom Dante 
considered not only the greatest of living Bolognese poets 
but his master in poetry, (note, ‘‘Purg.,” xxvi., vol. i, 
page 327, verse 92) refers to the nautical compass in 
nearly the same terms as Dante (‘Rime Ant.,” e 
295). He adds, ‘‘The mountains of loadstone give the 
virtue to the air of attracting iron, but, because it (the 
loadstone) is far off (it) wishes to have the help of a 
similar stone to make it (the virtue) work, and to direct 
the needle towards the star.” (P. L. Ginguené, “ Hist. 
Lit. d’Italie,” vol. i., page 413). 

31 See Sonnini in Buffon, ‘‘ Minéraux,” An. viii., 
page 76; ‘‘Cosmos,” 1848, vol. ii., page 620; Azuni, 

es 41, 42, and 44; Klaproth, page 13; ‘‘ History 
Phllosophically Illustrated,” London, 1849, vol. i., page 
179, note. ad a 

32 See Sonnini, Buffon, “‘ Minéraux,” An. viii., ) 
76; Enfield, ‘History of Philosophy,” book vii., chap. 3 ; 
“* Cosmos,” 1848, ii., pages 617, 619 ; Quetif and Echard, 
‘“‘Scriptor. Ord. Predicat.,” vol. i., page 171; Brande, 
“¢ Manual,” 1848, vol. i., page 8. it 

33 See Enfield, book vii., chap. 3; ‘‘ Cosmos,” vol. ii., 
pages 615, 617, 619. ’ eS 

34 See Davis, ‘‘ The Chinese,” 1844, vol. iii., page 11; 
Venanson, pages 75, 148 to 154; Azuni, page 139; 
Klaproth, pages 45, 46. 
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The “‘ Paradiso,” translated by A. J. Butler, London, 
1885, canto xii., verse 29, reads : 


‘* Si mosse voce, che l’ago (needle) alla stella,” 


and Fazio degli Uberti, in the ** Dittamondo” (about 1360) 
has ‘‘ Quel gran disio, che mi traeva addietro, come ago a 
calamita (iil., 2).”°° : 

A.D. 1266.—It is shown by Th. Torffeeus (Latin for 
Thormodr Torfason, and Icelandic scholar who published 
‘** Historia Rerum Norvegicarum,” Hafnie, 1711, iv., 
c. 4, page 345) that at this date the northern nations were 
acquainted with the mariner’s compass. In the history of 
Norway alluded to he mentions the fact that the poem of 
the Icelandic historian Jarl Sturla (Snorri Sturlasén), 
written in 1213, on the death of the Swedish Count Byerges, 
was rewarded with a box containing a mariner’s compass. 
(See references made to Sturla in Carlyle’s “‘ Lectures on 
Heroes,” London, 1864, pages 196, &c., and in Emerson’s 
works, London, 1873, vol. i1., pages 25, &c. 

A.D. 1269.— Adsiger (Peter) } 

a letter under this date containing the earliest reliable 
notice of the variation or declination of the magnetic 
needle and from which is extracted the following : ‘* Take 
notice that the magnet, as well as the needle that has 
been touched by it, does not point exactly to the poles, 
but that the part of it which is reckoned to point to the 
south declines a little to the west, and that the part which 
looks towards the north inclines as much to the east. 
The exact quantity of this declination I have ascertained 
after numerous experiments to be five degrees. However, 
this declination is no obstacle to our guidance, because we 
make the needle itself decline from the true south from 
nearly one point and a half towards the west. A point, 
then, contains five degrees.” ‘ 

The letter said to contain the above is quoted by 
Cavallo, in the supplement to the second edition of his 
work on “‘ Magnetism,” as being the Leyden Univer- 
sity, but this is denied by Humboldt, who says that the 
passage ‘exists as an interpolation in a copy which is to 
be found in the library of Paris.3° . 

A.D. 1270.—Riccioli (Giovanni Battista), an Italian 
astronomer, member of the Society of Jesuits, asserts 
that at this period, under the reign of St. Louis (1226 to 
1270), French navigators were already using the magnetic 
needle which they kept floating in a small vase of water, 
and which was supported by two tubes to prevent its 
falling to the bottom.*” : 

A.D, 1271-1295.—Polo (Marco), Paulus Venutus, is 
reported by many to have brought the compass from 
China to Italy. This is, however, supported by no evi- 
dence nor is any allusion whatever made to the fact in the 
account he rendered of his voyage. fore Marco Polo 
set out on his travels, as De Humboldt states, the 
Catalans had already made voyages “‘ along the northern 
islands of Scotland as well as along the western shores of 
tropical Africa, while the Basques had ventured forth in 
search of the whale, and the northmen had made their 
way to the Azores (the Bracir Islands of Picigano).” 

Polo relates that he set out from Acre in 1271 and 
returned to Venice ‘‘in the year 1295 of Christ’s incarna- 
tion.” His ‘‘ Travels” (‘‘ [1 Milione di Messer Marco 
Polo”), according to the review of Col. Henry Yule, con- 
sists of a prologue and four books. It was dictated by 
him to a fellow prisoner, Rusticiano or Rusticello, of 
Pisa, and ‘‘it wouldfappear now to be definitely settled 
that the original was... . of just such French as we 
might expect in the thirteenth century from a Tuscan 
amanuensis following the oral dictation of an orientalised 
Venetian.” 

Polo’s journeyings extended ‘‘so far to the north that 
he leaves the north star behind him, and thence so far to 
the south that the north star is never seen.”%8 


(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 

THE steam yacht Hermione, recently launched by 
Messrs. Fleming and Ferguson, shipbuilders, Paisley, 
went down the river on Friday, 5th inst., for speed trial, 
and on the measured mile attained a speed of 15 knots 
per hour. The Hermione, which has been built to the 
order of Messrs. Allan, of the Allan Line of steamships, 
is a steel steam yacht of 320 tons yacht measurement. 
Her dimensions are 145 ft. by 22 in. by 12 ft. 9in. Her 
engines are the builders’ quadruple type, and indicated 
1080 horse-power on trial, It is interesting to note in 
connection with the high results obtained in speed and 

wer, that the boiler of the yacht was made by Messrs. 
James Howden and Co., and fitted by them with 
their forced draught, including fan and engine and all 
details. The dimensions of the boiler, from which 
1080 indicated horse-power was obtained on trial without 
difficulty, are 12 ft. 6 in. in diameter by 11 ft. long ; three 

3%} See note, e 154 Plumptre’s “ Dante,” Carlyle’s 
“* Lectures on Heroes,” London, 1864, page 249, &c., also 
** Cosmos,” vol. ii., page 629. 

36 See Walker, ‘**Magnetism,” &c., 1866, page 6; 
** Examen Critique,” Humboldt, vol iii, page 31; 
Wenckebach, quoted by Lamont, ‘‘ Handbuch des Mag- 
netismus,” page 449; ‘‘ Enc. Met.,” iii., page 737; and 
for the means of determining the variation or declination, 
“* Eng. Cycl. Arts and Sc.,” vol. viii., page 160; Dr. 
Hutton’s *‘ Phil. and Math. Dictionary.” 

87 See Davis, ‘‘ The Chinese,” 1844, vol. iii., page 11; 
Venanson, ‘‘ Boussole,” Naples, 1808, pages 70, 71; 
Klaproth, ‘‘ Boussole,” Paris, 1834, page 54; Becquerel, 
** Résumé,” page 59. 

38 See Becquerel, ‘‘Elec. et. Mag.,” i., page 70; 
Sonnini in Buffon, ‘‘ Minéraux,” vi., page 84; ‘* Cosmos,” 
vol. ii., pages 625, 656, and vol. v., page 53; Azuni, 


** Boussole,” page 69, 





has had attributed to him | h 





furnaces, 3 ft. 04 in.. in diameter; total heating surface 
1767 square feet ; total grate surface, 43 square feet. The 

wer obtained is considerably greater than has ever 
om taken under any circumstances from a boiler of the 
same dimensions, being over 25 indicated horse-power per 
square foot of grate surface, 1 indicated horse-power per 
1.64 square feet heating surface, and 1 indicated horse- 
power per 1.25 cubic feet of boiler. The boiler was, 
unlike most yacht boilers, constructed with ample interior 
spaces to give access for examination and a spaces 
for a man to pass being left not only between the three 
separate stacks of tubes, but also between the outside 
tube stacks and the sides of the boiler shell to give access 
to the furnaces below. 





Messrs. Russell and Co., Greenock, launched on Satur- 
day, 6th inst., from Kingston Yard, a steel twin-screw 
steamer named Jarasy for the Amazon Steam Naviga- 
tion Company, London (being the second of four on 
and). Dimensions: Length, 170 ft.; breadth, 28 ft. ; 
depth, 8ft. 6in. This steamer is for passenger and 
cargo service on the River Amazon. Two sets of triple- 
expansion engines will be provided by Messrs. Kincaid 
and Co., Greenock. 





Another new steamer for the same service was launched 
from the Birkenhead Iron Works on Saturday, the 6th 
inst., and named the Ibex. The Ibex is a steel twin- 
screw steamer 270 ft. in length, 32 ft. 6in. beam, and 
15 ft. 6 in. depth, about 1380 tons B.M. Her machinery, 
which is being made by Messrs. Laird, will consist of 
two sets of engines of the triple-compound type driving 
twin-screws, and has been designed to propel the vessel 
at a speed of about 19 knots per hour. 


The steamer Scott Harley, launched recently from the 

ard of Messrs. John Fullarton and Co., Merksworth, 

aisley, went on her trial trip on the measured mile, 
Skelmorlie, on Saturday, 6th inst., and attained a mean 
speed of 11} knots per hour. This vessel is 155 ft. by 
23 ft. 6 in. by 12 ft. 9in., and was built to the order of 
Messrs. Scott, Harley, and Co., of Cork, for their coast- 
ing trade between the Bristol Channel and Cork. The 
engines of the triple-expansion type, with cylinders 14 in. 
and 22 in. and 35 in. by 30 in. stroke, have been supplied 
and fitted on board by Mr. William Kemp, Govan. 


Messrs, Mackie and Thomson, Govan, launched on 8th 
inst. from their shipbuilding yard at Govan the Arcadia, 
Bohemia, and Emerald, iron steam trawlers of 156 tons, 
built for Hull and Grimsby owners. The vessels, which 
are intended for the North Sea fishing trade, are each 
108 ft. long, 20 ft.6in. broad, and11ft. deep. The first two 
have been built for the Grimsby and East Coast Steam 
Fishing Company, and the third to the order of Messrs. 
Muir and Houston, Glasgow, for the Kingston Steam 
Trawling Company, Hull. The Grimsby boats will be 
supplied by Messrs. Muir and Houston with triple- 
expansion engines with cylinders 11 in., 164in., and 27 in. 
diameter and a stroke of 22in. ; and the Hull steamer 
with compound engines with cylinders 16 in. and 32 in, in 
diameter and a stroke of 22 in. 


On Monday, 8th inst., the Blyth Shipbuilding Com- 
pany launched from their building yard at Blyth a steel 
screw steamer named the Kilmorack. This vessel is the 
first of a new line of steamers and has been built to the 
order of Messrs. Martin and Blair, of Newcastle-on-Tyne. 
The engines are by the North-Eastern Engineering Com- 
pany, Wallsend. 





The steamship Leicester, built at Hull by Messrs. 
Earle’s Shipbuilding and Engineering Company to the 
order of the Manchester, Sheffield, and Lincolnshire 
Railway Company, was launched on the 8th inst. She 
has been constructed of iron and is intended for the 
company’s Continental passenger and cargo traffic. The 
dimensions of the vessel are as follow: Length, 
240 ft.; breadth, 32 ft.; depth, 16ft. The machinery, 
also made by Earle’s Company, consists of a set of triple- 
compound three-crank engines having cylinders 22 in., 
35 in., and 57 in. in diameter, with a stroke of 42 in. 
There are two steel single-ended boilers, 14 ft. 3in. mean 
diameter, by 11 ft. inside length of top, made in ac- 
cordance with Lloyd’s and Board of ‘Trade require- 
ments for a working pressure of 170 lb. per square inch. 





On Monday, 8th inst., there was launched from the 
Cleveland dockyard of Messrs, Sir Raylton Dixon and 
Co., Middlesbrough, a large steel screw steamer named 
Dictator, built for Messrs. T, and Jas. Harrison, Liver- 
pool, of the following dimensions: Length over all, 
378 ft. 6 in.; breadth, 45 ft.; depth moulded, 31 ft. 3 in.; 
with a deadweight capacity of about 6000 tons. Her 
engines will be fitted by Messrs, T. Richardson and Sons, 
Hartlepool. They have cylinders 24 in., 40 in., and 61 in. 
in diameter by 51 in, stroke, 





Messrs. David J. Dunlop and Co., Port-Glasgow, 
launched on 9th inst. a steel screw steam yacht for Mr. 
E. S. Bowlby, of Gilston Park, Essex. The yacht, 
named Chrysalis, has been designed by the builders to 
class 100 A in Lloyd’s Registry for yachts, and is of the 
following dimensions: Length on water line, 1274 ft.; 
breadth moulded, 18 ft.; depth moulded, 12 ft. 3 in.; and 
tonnage, yacht measurement, about 200 tons, The en- 
gines are of 300 indicated horse-power. 





Messrs. Scott and Co., Greenock, launched on 9th 


;| June a steam yacht named the Fores, designed by Mr. 


G. L. Watson for M. Kousnegoff, of Moscow. This is 
the biggest steam yacht in the world, being 1050 tons, 
and she will be fitted by the builders with triple-expan- 








sion engines of 2000 indicated horse-power. The dimen- 
_ are: Length, 270 ft.; breadth, 30 ft. 6 in.; depth, 
20 ft. 6 in. 





On Tuesday, 9th inst., Messrs. Wm. Denny and Bros., 
Dumbarton, launched from the Leven Shipyard, Dum- 
barton, the steel steamer Avoca, of about 5400 tons gross 
register. She will be supplied with quadruple engines of 
627 nominal horse-power by Messrs. Denny and Co. This 
ship is for the British India Associated Steamers Com- 
pany’s Eastern trade. 


The Abercorn Shipbuilding Company launched on 9th 
inst. from their sige at Paisley a steel twin-screw steamer 
named Waiotahi, for the Northern nae Com- 
pany, Auckland, N.Z. The dimensions are: Length, 
125 ft.; breadth, 25ft.; depth of hold, 8 ft. 6 in.; 300 tons 
gross. The vessel is intended for trading on the shallow 
rivers in New Zealand. She will be fitted by Hanna 
Donald, and Wilson, Paisley, with two sets of compouna 
- ‘aaa engines of 300 horse-power collec- 
tively. 


Messrs. David and William Henderson and Co 
launched on the 9th inst. from their yard at Partick, the 
Numidian, a handsomely modelled screw steamer of 4900 
tons, built to the order of the Allan Line. The dimen- 
sions are: Length, 400 ft.; breadth, 45 ft.; depth moulded, 
23 ft. Gin. The ship is intended for Messrs. Allan's 
North Atlantic service. The engines, which have been 
supplied by the builders, are of the triple-expansion type, 
the — being 30 in., 50 in., and 80 in. in diameter, 
and the stroke 5 ft. Howden’s system of forced draught 
will be used. 


On the 9th inst. Messrs. Alex. Stephen and Sons, Lint- 
house, Glasgow, launched a steel screw steamer, being the 
eleventh vessel built by this firm to the order of Messrs. 
Cayzer, Irvine, and Co., Glasgow, for their well-known 
Clan Line of steamers. The vessel is of the following 
dimensions: Length between perpendiculars, 295 ft.; 
breadth, extreme, 39 ft.; depth moulded, 24 ft. 9 in. 
Her engines are of the triple-expansion type, having 
cylinders 23 in., 37 in., and 62 in. in diameter, by 42 in. 
stroke, with ample boilers suitable for a working pressure 
of 180 lb. The vessel is named the Clan Macnab. 














There was launched on the 9th inst. from the shipyard 
of D. M. pean Blackhill Dock, Glasgow, a steel 
fore-and-aft screw ferry (being the first of two on hand) 
built to the order of the Trustees of the Clyde Navigation 
for their cross-harbour passenger service. The dimen- 
sions are as follow : 51 ft. by 12 ft. 6in. = ft.2in. The 
engines, which are being supplied by Messrs. Thesson 
and Campbell, Parkhead, ro saa are a pair of high- 
pressure, of the inverted diagonal type, having cylinders 
64 in. in diameter by 10in. stroke. 


On the 10th inst. Messrs. W. Simons and Co, launched 
from their yard the Mazatlan, a steel screw passenger 
steamer, built for the Mexican trade. The vessel has 
been constructed of Siemens-Martin steel to Lloyd’s 
highest class, and is of the following dimensions : Length, 
150 ft.; breadth, 22 ft.; depth, 11 ft. Her engines, which 
were also made by the builders, are of the inverted triple- 
expansion type, with cylinders of 16 in., 35 in., and 41in. 
in diameter and a stroke of 30 in., and the boiler, which 
is constructed of mild steel, has a working pressure of 
160 lb. per square inch, 





Messrs. James and George Thomson, Limited, launched 
on 9th June, for the Lloyd Brazileire, of Rio de Janeiro, 
a vessel named St. Salvador, of the following dimensions : 
Length, 282 ft.; beam, 38 ft.; depth, 22 ft.; tonnage, 





Messrs. Sir Raylton. Dixon and Co., Middlesbrough, 
launched from their No. 2dockyard an iron steam trawler 
named Britannia, built for the Great Grimsby Albion 
Steam Fishing Company, Limited, Grimsby. Her 
dimensions are: Length between perpendiculars, 96 ft.; 
breadth, 20 ft. 5 in.; depth moulded, 11 ft. 8in. Her 
pe oO will be supplied by Messrs. Westgarth, English, 
and Co., Middlesbrough. The cylinders are 11 in., 17 in., 
and 28 in. in diameter by 20 in. stroke. 


Messrs. W. B. Thompson and Co., Limited, Dundee, 
launched on 18th inst. a steel screw steamer named the 
Berlin, for the Yorkshire Coal and Steam Shipping Com- 

ny, Limited, of Goole. Her dimensions are as follows: 

eugth, 253 ft. 6 in.; beam, 34 ft.; depth, 15 ft. 8in. The 
Berlin, which is the fifth vessel built at the Caledon 
Shipbuilding Yard for this company, has been supplied 
a triple-expansion engines, and has cylinders 24 in., 
38 in., and 62 in. respectively, with a piston stroke of 
42 in. 








Mapras Rartway.—Mr. F. H. Trevithick, who has been 
at the head of the locomotive department of this system 
for fifteen years, has resigned his appointment. The 
working expenses in the locomotive and carriage depart- 
ment in the second half of last year were 5867/. less than 
in the corresponding six months of 1889; this result was 
due, to some extent, to a diminution in the cost of repairs 
to engines and goods trucks. The outlay made by the 
company for working stock to the close of last year was 
1,335,7292. The number of locomotives owned %, the 
company at the close of 1890 was as follows: Tank 
engines, 18; passenger engines, 2; goods engines, 131 ; 
total 151. The one tl of vehicles owned by the company 
in its coaching department was 747, and in its goods de- 
partment 349, 
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ComPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the t of a plet 
specification is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

a may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 

7375. T. Saint, London. Automatic Steam 
Governors. [6d. 1 Fig.) May 12, 1890.—This governor is 
actuated by the passage of the steam through the supply pipe. 
Near the engine is affixed a cylinder and piston H fitted witha 
stuffing-box. The piston H moves a lever T, which acts on a 
bell-crank K, causing it to oscillate. By the oscillation of the bell- 
crank K another lever G is allowed to move up or down. The 
piston and rod is mounted just outside the circumference of the 
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pipe, and as the steam ‘‘ gathers” the piston H and rod are raised. 
The levers T and G, which act on counterpoised knuckle joints 
S, connect the end of the piston-rod with the rod or arm of the 
governor valve C. This valve controls the passage of steam when 
it ismoved. The rod of the valve C is actuated by the top lever G 
controlled by the movement of the bottom lever T and the bell- 
crank K, and the red and valve C is raised when steam is admitted 
too freely, and when pressure is reduced it subsides to its 
normal position. (Accepted May 13, 1891). 
8415. H. F. G. Meltzer, Charlottenburg, Germany. 
Apparatus for Actuating the Valves of Steam En- 
es. [8d. 22 Figs.] May 30, 1890.—In valve gear according 
to this invention, the rods e, e! that actuate the devices controlling 
the admission and discharge of the fluid pressure, are provided 
with studs h, h1, which are alternately made to gear with the one 
or other of two grooves g, g! parallel to the cylinder formed in a 
slide c, which travels longitudinally synchronousby with the engine 
piston. The studs in being made to pass from one groove to the 
other move the valve-rods so as to alternately open and close the 
valves. One of the grooves g, g! is made deeper than the other, 
and the studs h, hl are caused to enter them, the shifting of the 
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studs from the shallower to the deeper groove being effected by 
Pieces which are formed with inclines adjustable in the groove 
of the slide c, and combining therewith toothed racks, with 
which gear inions. One pinion ar partly with rack and partly 
with the other pinion, which only gears with the other rack, so 
that by the rotation of the pinions or by the shifting of one piece, 
the other piece will be shifted to precisely the same extent in the 
contrary direction. The degree of cut-off can be automatically 
varied according to the load on the engine by the use of a stud 
on the one toothed rack operating in combination with studs 01, 
O? ona rod operated by the governor. (Accepted May 13, 1891). 





8860. J. P. Bayly, London. (B. Patten, G. Robertson, and 
W. Fraser, Yarmouth, Nova Scotia.) Steam-Actuated Valve 
for Engines. (8d. 4 Figs.] June 7, 1890.—The valve consists 
of two pistons El and E?, adapted to travel within the valve 
chest D which are connected by two arms F and F!, the former of 
which has a flat upper side which forms a valve seat. The steam 
chest is provided with inlet and exhaust ports, which are opened 
and closed by the pistons in combination with an auxiliary slide 
valve G, which is secured to the valve-rod H, and is adapted to 
slide upon the flat upper side of the connecting arm F. The valve- 
rod passes freely and centrally through the two pistons, and is 
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reciprocated in the usual manner. The outer ends of each of the 
two pistons are recessed at E3 and E4, and a second set of pistons 
land I? carried upon the projecting ends of the valve-rod, are 
adapted to slide in the recesses. The valve-rod is provided with 
ports j and k which admit steam into the recesses in the pistons at 
the proper time. When the valve-rod is reciprocated, the 
auxiliary valve G and second set of pistonsI and I! slide along 
with it, and the latter coming at the proper moment into con- 
tact with the larger pistons E and E!, move them forward and 
rearward, and open and close the steam ports alternately. (Ac- 
cepted May 13, 1891). 


10,264. J. L. Castelnau, Paris. Steam Boilers. 
(8d. 10 Figs.] July 2, 1890.—The boiler consists of a chamber 
C formed of two B score sheet-iron plates B, the front one of 
which is provided with openings A, A, the periphery of the 
chamber being formed by a plate B! and the pavaitel pieies being 
connected by stays e,¢. To one side of the chamber C are fixed 
two serpentine tubes t,t. Above the group of tubes is a tank 
R, communicating with the water space C, and on which is placed 
a dome D carrying the safety valves S and the steam port. All 
these parts are inclosed in a sheet metal casing F within which 
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Above the bricks to the right and left of the tubes ¢ are two sheet 
metal sliding plates for protecting the casing F against great 
heat. The boiler is filled with water up to its normal level N and 
the fuel is then ignited on the firebars G. The flame and the 
hot gases rise, and at the same time traverse the whole system of 
tubes and pass away through the chimney I; the water in the 
tubes rises and is discharged into the chamber C and a continuous 
current is soon established, each tube drawing in water through 
its lower end and returning it through the upper end. (Accepted 
May 6, 1891). 


10,279. J. Lumb, Elland, Yorks. Variable Expan- 
sion for Steam Engines. (8d. 2 Figs.) July 3, 1890,— 
Two sliding bars A have valve-rods B, B attached tothem. On 
the adjacent faces of each rod are notches C, C having an inclined 
edge and a toothed edge. Between the bars two spring members 
Cl of a hinged trigger piece D are caused to reciprocate longi- 
tudinally. These spring members are pivotted and attached 
together and at their outer ends carry enlargements having teeth 
and inclined planes D1 to engage with the inclines and toothed 
edges of the notches C,C. At about the end of an outward stroke 
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of the trigger piece D, the toothed edge of one of its members C! will 
engage with one of the bars and draw it back upon its next inward 
stroke, thus opening the valve. Just before the completion of 
this stroke one of two oscillating catches E, E retains the bar in 
this ‘“‘open” position by gearing with a retaining tooth F. 
This causes the tooth D1 of the member C' to disengage with 
the notch C, and the continued movement of the trigger piece 
brings the inclined plane of the same member in contact with the 
inclined plane on the retained bar, and thus the trigger piece D is 
pushed up by a quick incline plane so that the tooth of its other 





member will engage with the tooth of the other bar, pushing it 
forward and so on opening the other valve. A second catch E falls 
into gear with the retaining tooth of the other bar. Upon the 
reversal of the movement of the trigger piece for the second in- 
stroke the inclined planes of the second spring member and of the 
second bar causes the trigger to be “‘ kicked” over so that the 
tooth of the first member of the trigger engages with the tooth of 
the first bar, which having in the mean time been released has 
rapidly returned into its “closed” position. The catches E, E 
are oscillated by connecting them by links to an oscillating T- 
piece J, connected by a link K with the reciprocating part L, to 
which the before-mentioned trigger piece is pivotted. e pivot 
M is carried by a short lever N which is moved by the variation of 
the governors. (Accepted May 13, 1891). 


10,413. C. Pegg, Birmingham. Valves of Steam 
es. (8d. 11 Figs.] July 5, 1890.—This invention relates 

to the distributing valve and its gear. At each end of the cylinder 
1a circular valve seat 2 is provided, having upon the one side a 
steam inlet port and upon the other side two port-holes com- 
municating with the cylinder 1, the area of the two port-holes 
equalling that of the inlet port. To enable the valve to be adjusted 
within the valve seat cover 8 there is provided an adjustable sleeve, 
securely held by the cover being split and cramped together by 
a bolt. At the outer ends of the valve spindles 9, 9 are rocking 
levers 14, whose fulcrums are coincident with the centre of the 
valves. To each of these levers are connected rods 15, 15, which 





are connected with a dashpot at 16, 16. The levers 14, 14 are 
provided with pawl teeth 17, 17, above which is a sliding spindle 
18, operated with a reciprocating motion by an eccentric. This 
spindle carries weighted levers 19, 19, having upon their under- 
side a pawl tooth 20, which operate upon the pawl teeth 17, 17. 
These levers 19, 19 are further extended, so that the portions 21 
ride upon the double cams 22, 22, carried upon the rocking 
levers 14, 14. 24 is a rocking lever fulcrummed at 25 and con- 
nected by a rod 26 to the governors. Each end of this rocking 
lever 24 is again connected by rods 27, 27 to the levers 22, 22, the 
upper surface of which acts upon the extended portions 21, 21 of 
the weighted levers 19,19, (Accepted May 13, 1891). 


10,960. F. J. Borland and W. Carter, Manchester, 
and R. R. Wood, Marple Bridge, Derbyshire. - 
jectors. (8d. 3 Figs.) July 14, 1890.—The casing is made in 
two parts a, a! which screw together. The steam nozzle b fits into 
the junction a* upon the casing a. 6! is the connection for the 
steam supply pipe and b2 the screw to unite the pipe b! to the 
casing a, so that when screwed up the steam nozzle b is held 
firmly in position. The larger part ¢ of the combining cone is 
formed solid with the casing a. Thecasing is of such a diameter 
that there will be no cavity round the exterior of the nozzle. The 
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casing a receives a screwed ring c!, which carries by three radial 
branches c? the lower 7 of the combining cone c3. The under 
side of this ring cl and a shoulder c* are ground to form a seating 
for a valve formed by a tube d, having a facing d! upon each 
end. The tube valved can slide freely upon the combining cone 
c3, ¢5is the outlet between the two parts of the cone ¢ and c?; 
eis the ordinary overflow outlet, and fis the receiving cone, a2 
is the branch upon the casing a for water, a is the branch on 
— a\ for overflow, and a? is the branch for the delivery. (Ac- 
cepted May 13, 1891). 

6097. W. P. Thompson, Liverpool, ((. Jalsoviczky; 
Budapest.) Controlling and Regulating the Admis- 
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sion of Steam. (6d. 8 Figs.) ag 9, 1891.—The apparatus 
consists of a distributing valve t and a cylindrical valve a, the 
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openings in which correspond with the openings of the cylinder b, 
which are arranged in combination with the governor gearing and 
the governor lever / whereby the valvea is revolved and also raised 
or lowered. The openings a' and b! are made triangular and so 
a against each other that the admission way z! z2 z3 is 
longer or shorter according to altitude of the cylindrical valve. 
(Accepted May 13, 1891). 


GAS ENGINES. 


10,089. C. G. Beechey, Liverpool. Gas Motor 
Engines. (8d. 4 Figs.) June 30, 1890.—Two packed valve 
pistons a and 6b connected together by a short rod c constitute the 
valve. The valve movesin a box d which has openings f and g 
communicating respectively with the air and gas supply pipes, 
ports h, h communicating with the compression cylinder, a port 
t communicating with the working cylinder k and a port 1 com- 
municating with the firing tube. As the valve moves its piston a 
uncovers the ports h, h, putting the compression cylinder in com- 
munication with the air and gas supply, the piston then drawing 
in acharge, while the piston 6 has uncovered the port / and put 
this port in communication through the space between the two 





valve pistons with the ee i, so that the charge previously ad- 
mitted to the power cylinder is ignited. In the return movement 
the piston b closes the port / and piston @ passes beyond the ports 
h, h communicating with the compression cylinder, so that this 
cylinder is first shut off from the air and gas inlets f and g, and 
then put into communication through the space between the 
pistons a, b, with the port i, the power cylinder then becomes 
charged from the compression cylinder ready for the next explo- 
sion which will take place during the next movement of the valve. 
Each compression and each explosion occur when the power 
cylinder is in communication with the space between the two 
istons a, b, the valve thus being acted upon equally in both 
irections. (Accepted May 6, 1891). 


GUNS, &c. 


4716. A. Longsdon, London. &. Krupp, Essen, Ger- 
many.) Self-Acting Brakes for Gun Carriages. [8d. 
5 Figs.) March 17, 1891.—The brake-block cis either mounted on 
brake bar a or on the brake arm b; d is the wheel tyre; the 
brake bar or brake arm b isconnected by a connecting-rod e and 
joint pin f with the upper arm of a three-armed lever movable 
round the bolt h. The forward arm of each lever g forms a seg- 
ment which is provided with wedge-shaped projections upon its 
periphery fitting into recesses in the rings t when brought into 


contact. These wedged-shaped rings are fixed on the nave of the 


spindle L*; the headstocksL, L? being adjustable vertically by 
handwheels and screws L4. For withdrawing the drills cross 


handles M, M! are employed, which by pinions M? gearing with a 





rack M3 fixed to the slide E withdraws the slides F, F'. The 
drills K2 receive their motion from a steel pinion N, which gears 
with a spurwheel N1 upon a shaft N2 driven by mitre-wheels N3, 
and short horizontal shaft N4. (Accepted May 13, 1891). 


MISCELLANEOUS. 


8752. W. Cryer, London. Separating Oxygen and 
Nitrogenfrom Air. (8d. 2 Figs.) June 6, 189).—This in- 
vention relates to the heating of the retorts, and its object is to 
control the temperature and to support the retorts in such a way 
that sagging cannot take place. This apparatus is constructed 
with the retorts a in two nests, each nest being in a separate 
chamber b and b! constructed of fire resistent material. In these 
chambers b, 61 the retorts 0 are supported in a series of holes in 
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plates or supports c at the back and front of the chambers, and 
the retorts lie onjtiles of fireclay d, d! built up on alternating open- 
work rows of bricks and tiles at right angles to each other com- 
ing from the floors b?. The gases for heating the retorts 

















carriage wheels. To facilitate the entrance of these wedges into 
the rings i the lower part of the segment is arranged somewhat 
eccentrically, and approaching tc the axis, whilst the really gear- 
ing upper part of the segment lies concentrical to the axis. Im- 
mediately the gearing of the forward arm of the lever g and ring ¢ 
is effected by properly turning the handwheel w, the carriage 
wheels by means of the wedge-shaped rings ¢ turn the forward arm 
of lever g, whereupon by means of the connectiug-rod e the brake 
bara or the brake arm b, together with the brake blocks c, are 
moved towards the wheels, the blocks being pressed against the 
wheel tyres. (Accepted April 29, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


4035. G. Booth and G. Pi Halifax. Drill- 
ing Fiano of Boiler Flues. (id. 3 Figs.) March 6, 1891. 
—The flues A? are fixed on a table A witha series of chuck jaws 
moved simultaneously. The table A is rotated by a handwheel 
B, which is (when required) connected with the dividing motion, 
the table resting upon a bed C. At each end of this Cisa 
standard D, D', upon which is fixed a vertical slide E, E', which 
carries a horizontal slide F, F' for adjusting the drills ; an adjus- 
table stop nut G is placed upon a screwed rod G! attached to the 
slide E to be set in the position for drilling. The slide E is ad- 
justable by a handle H operating a pinion wheel gearing with 
& spurwheel H2, which in turn operates a bevel-wheel H%, ope- 
rating a bevel-wheel H4, with a key sliding upon the grooved 
vertical screw H5 and at the same time feeding the lower 
countersinking drills Li. To withdraw the drills the motion 
is reversed, the slide E being adjusted simultaneously by mitre- 
wheels J, J}, shaft J2, and vertical screw J3, receiving their 
motion from the screw H5 and handle H. Upon the slides F and 
F! are fixed steel headstocks K, K' for drill spindles K2 ; upon the 
drill spindle nose is fitted a rosebit K3 for countersinking the 
holes, Also upon the lower part of the slides F,-F! is fixed a steel 
headstock L, L?, which also carries a rosebit L' on the point of the 





enter at the spaces h4, and after passing through the open work 
and heating that and the retorts, they pass away through flues 


e, — to the culverts f tothe chimney. (Accepted May 6, 
1891). 
9729. Phillip- 


Ww. = Wise, London. (J. Piron, 
ville, Belgiwm). ydraulic Rams. (8d. 2 Figs.] June 23, 
1890.—The ram is provided with an air pump that is automatically 
worked by the water admitted to the pressure pipe of the ram. 
When the ram is not in action the escape valve 22 is open, and 
the foot valve 17 closed. Water flowing into the pressure pipe 8 
will at first escape freely past the valve 22, and will raise this 
valve and close the escape pi The water will then open the 
foot valve 18, and rush into the air chamber, compressing the air 
therein and flowing through the discharge pipe 2, the return of 
the water from the air vessel being prevented by the closing of the 








foot valve. The air compressed within the air chamber then 
reacts to force a further Pp of air through the discharge 
pipe. The escape valve will then fall by gravity and in open 
theescape pipe. At each stoppage of the flow of water through 
the pipe 19 by the closing of the escape valve 22, water under 
pressure will enter the air pump tube 11 and force the air therein 

t the non-return valve 13 and into the pipe 14 above it, whence 
t will be discharged below the foot valve 18 and into the air 
chamber 1, when this valve is opened. Simultaneously with the 
opening of the escape valve 22, the water will fall in the air pump 
cylinder 11, and will be replaced by atmospheric air which enters 
by the vacuum valve 17. (Accepted May 6, 1891). 


10,030. W. Whittaker and I. Parker, Laneshaw 
Bridge, Lancs. Steam Hammers. (8d. 7 Figs.] June 





28, 1890.—The arm al of the hammer a@ is mounted upon the 
oscillatory shaft 6 carried by the framework c, and upon it is 
mounted the bowl d by means of its stud d!. Upon bearings 
formed on the framework c is mounted a rotary shaft e, which has 
an eccentric n mounted upon it for operating the rod _ p vertically 
as wellas laterally. This rod p has a hook p! formed at its lower 
extremity for the purpose of laying hold of the bowl d. The hook 
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pion the rod pis made to lay hold of and maintain this hold 
until, by the motion of the eccentric n, the rod p is moved into 
the position in which it will have moved the hammer a into its 
raised position. As the eccentric n continues to move the hook 
pl is movedclear of the bowl d, and so the hammer a is free to 
fall, which fall may be accelerated by the springs s. The rising 
and falling of the hammer a is thus effected during each revolu- 
tion of the eccentric n. (Accepted May 6, 1891). 


20,478. W. Brownhill, Walsall. Manufacture of 
Metal Tubes, (8d. 8 Figs.) December 16, 1890.—This in- 
vention relates chiefly to the use of the = of preparatory cup- 
ping rolls A, Al, the shaping die B, and the pair of finishing rolls 
C, Cl. The cupping rolls A, Al, which work one over the other, 
are made the one with a deep convex bead O on its face encir- 
cling the centre of its circumference, which works into a groove or 
concave centre P in the face of its neighbouring roll. e finish- 
ing rolls C, C! also work the one over the other. One of these 
rolls has encircling its circumference on its face a groove Q, 
and an annular nib or projection R rising round the centre of 
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same, the corresponding roll also having a groove. The metal strip 
whilst it is hot and pliable, is passed along the channel guide L, 
over the friction roller F, and into the mouth of the guide-box 
G, in the end of the machine. This places the strip between the 
preparatory rolls A, Al, and it is drawn into and carried through 
the machine. The cupping rolls A, A', first bend the strip into a 
semicircular, which in its onward e through the shaping die 
B is still further developed, the skelpis then caught by the pair 
of finishing rolls C, C!, which complete the skelp, the annular nib 
R upon one of the rolls being for the purpose of keeping the two 
edges of the skelp apart. The skelp thus formed is then welded 
in an ordinary welling furnace. (Accepted May 13, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Deseriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law eases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





French TRANSATLANTIO TELEGRAPHY. —The French 
Transatlantic {Pouyer-Quertier) Cable Company has issued 
its report for 1890. The net revenue for the year was 
46,7371. ; but after providing for certain charges the 
balance applicable for dividend was reduced to 3548/. 
This sum was applied in reduction of the accumulated de- 
ficits of previous years, amounting to 51,9437. The net 
revenue for 1890 showed an increase of 7378/., as compared 
with 1889. It is proposed to issue debentures to the 
extent of 480,000/. to tec for the cost of a cable to con- 
nect the company’s Transatlantic line with the West 
Indies. 
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LONDON SOCIETIES.—No. VI. 
Tus Royat Socrery—continued. 

At the beginning of the present century, the 
Royal Society may be said to have attained the 
position it now holds in the eyes of scientific 
men ; though at a time when science had not yet 
become popular, and when the practical applica- 
tions of science were nearly all yet to come, it 
was far from being as well known to the general 
public as it is at the present time. Science had as 
yet hardly reached the workshop. It was still a 
very long way from the Stock Exchange, and 
naturally, therefore, it did not hold the important 
place in public estimation it now occupies. 

But the value of the organisation, and the useful 
work which had been effected by its means, were 
by this time fully recognised. In scientific matters 
with which the Government had to deal, reference 
was almost invariably made to the Royal Society, 
and indeed by this it had established itself in the 
position it now holds with so much general advant- 
age—that of scientific adviser to the Government. 
It can hardly be said to have attained its present 
state of prosperity, but if we except the present 
period, it probably stood as high in reputation, in 
numbers, and in wealth—estimating these last com- 
paratively—as at any period of its long career. 
Towards the middle of this century, owing probably 
to the competition of other societies, the reputation 
—or rather the value of the work—of the Society 
sensibly declined, to recover itself again in the 
latter half, but at the commencement of the 
century, the Royal Society had it all its own way, 
and its reputation stood very high. It was fortu- 
nate in having at its head a strong band of workers. 
Banks was well established in the presidential 
chair (which he occupied till 1820), Cavendish’s 
chief work was done, but he lived till 1810 ; Maske- 
lyne, the Astronomer-Royal, died the year follow- 
ing, 1811, and of him, too, the same may be said ; 
but Davy was just coming to the front, Wollaston 
was appointed secretary in 1804, with Young as 
foreign secretary in the same year ; Rumford was 
still actively interested in the work of the Society, 
though he was about to leave England for the last 
time, and besides these, there were many other 
workers of less permanent celebrity but of deserved 
reputation. 

In the last twenty years of the eighteenth century 
the revenues of the Society had just doubled. In 
spite of the discriminating watchfulness exercised 
by Sir Joseph Banks, the numbers were rapidly 
increasing. Every year the new elections were in 
excess of the deaths, for the fellowship of the 
Society had got to be regarded as a social distine- 
tion, a thing to be sought by many whose scientific 
claims were of the slightest. 

But the Royal Society was not to be allowed to 
have it all its own way. As the various branches 
of science began to assume more individual im- 
portance, it was felt that the sort of service 
rendered at the outset by the Royal Society to 
the promotion of natural sciences generally, could 
well be rendered to special branches of science by 
special societies. The formation of such societies 
was by no means viewed with favour by the 
Fellows of the Royal Society. In some instances 
their establishment was actually opposed, and in 
others, attempts were made to bring them into 
association as subordinate or assistant societies. 

The Linnzan was the first of these. It was 
founded in 1788 by Sir James Smith, with the 
co-operation of Sir Joseph Banks, who in this 
instance, great stickler as he was for the privileges 
of the Royal Society, seemed to have feared no ill 
effects from the establishment of a rival. 

In 1809 there was founded a society for the pro- 
motion of ‘‘ Animal Chemistry,” which did not last 
very long, but is interesting as showing the view 
taken by Sir Joseph Banks as to the establishment 
of other scientific bodies besides the Royal Society. 
It was to be an “‘assistant society” affiliated to the 
Royal Society, sending in its best papers for publi- 
cation in the ‘‘ Philosophical Transactions,” not 
publishing anything itself, and confined as regards 
full membership to Fellows of the Royal Society, 
though others might be admitted as probationary 
members. Nevertheless, Sir Joseph Banks, who 
originally joined it, ‘‘ withdrew under the impres- 
sion that as President of the Royal Society he 
should not belong to a section of it.”* 

He was much less favourable to the Geological 





* Letter from Sir Benjamin Brodie to Weld, quoted in 
** Hist. Roy. Soc.,” vol. ii., page 241. 





Society, which was founded in 1807. In 1809 
a scheme was proposed to bring it into union 
with the Royal Society on much the same lines as 
those laid down for the Society of Animal Che- 
mistry. All papers were to be submitted to the 
Royal Society Committee of Papers, that the best 
might be selected for publication in the ‘‘ Philo- 
sophical Transactions,” and in every way the new 
institution was to be completely subordinate to the 
old one. This did not meet the views of the 
geologists, who met and passed a spirited series of 
resolutions, declaring that ‘‘ any proposition tend- 
ing to render this Society dependent upon or sub- 
servient to any other Society, does not correspond 
with the conception this meeting has of the ori- 
ginal — upon which the Geological Society 
was founded.” 

The Geological Society therefore continued its 
absolutely independent existence, and no doubt the 
action taken by its founders decided the character of 
the many other societies since established. Whether 
it would have been better that all the different 
scientific bodies should have been co-ordinated 
under the Royal Society, like the sections of the 
British Association, is a matter quite open to argu- 
ment among those who love such wholly fruitless 
discussions, but it is certain that at present the 
illogical system has worked well in practice, though 
there has beyond doubt been of late years a need- 
less multiplication of societies with the same or 
very similar objects. 

After the Geological, the next Society founded 
was the Astronomical, in 1820. Its formation 
was strenuously opposed by Sir Joseph Banks. 
He even dissuaded the Duke of Somerset, who had 
promised to serve as its first president, from accept- 
ing the office, and anticipated the ruin of the older 
body from the creation of the newone. Then came 
the Zoological in 1826, the Geographical in 1830, 
the Agricultural in 1838, the Chemical in 1841. It 
has often seemed to many a pity that some of the 
scientific societies have adopted the meaningless 
prefix ‘‘Royal;” it is absolutely without value, it 
confers no dignity, and it sometimes tends to slight 
confusion with the one institution that has a prior 
right to the name and has indeed lent it much more 
honour than it ever gained from it. 

In addition to the purely scientific societies 
should be mentioned those important bodies, the 
Society of Arts (1754), the Royal Institution (1800), 
the Institution of Civil Engineers (1818), and the 
British Association (1831). 

The establishment of all these subsidiary societies 
naturally had considerable influence on the parent 
institution. Many matters of scientific importance, 
which would naturally have come before the Royal 
Society, were dealt with by the special societies, 
and the consequence was that about 1840 the 
‘* Philosophical Transactions” were losing a good 
deal of value, and the papers brought before meet- 
ings of the Society were of less importance than 
of old. But the prestige of the Society had by 
no means diminished. Its membership had be- 
come a coveted distinction. Originally the Society 
was an association of men having a common 
object, and all who were interested in its 
aims were welcome. Gradually it became a 
sort of Legion of Honour in the scientific world, 
and many who had no real right to belong to 
it sought admission to its ranks. Consequently, 
while its numbers were increasing, its reputation 
was in danger of declining. The value of the 
fellowship was deteriorated in the eyes of scientific 
men in proportion as it was sought and obtained 
by others than genuine workers. While it still 
loudly claimed to represent and lead British science, 
it was in danger of gradually sinking from its high 
position. 

The state of things became evident to the govern- 
ing body, and a determined and successful attempt 
was made to remedy it. Mainly owing to the 
exertions of Sir William Grove, a resolution was 
passed in 1847 by the Council, that in future a 
selection of fifteen names should be made by the 
Council from the list of proposed candidates, and 
that those should be proposed for election. If the 
general body chose to elect more, they could do 
so, but it was not expected that they would. This 
arrangement left intact the rule under which princes 
of the blood, peers, privy councillors, and some 
other distinguished persons could be elected. 
These were not to be included in the fifteen. The 
number of Fellows was then very large in all, and 
it was calculated that, having regard to the average 
death-rate of the Fellows, it was probable that an 





annual increment of fifteen would eventually reduce 
the number to about 500 (including the fifty foreign 
members), and keep them there. The anticipation 
has been fairly well realised. It has happened, at 
all events in a single instance, that an addition has 
been made to the fifteen recommended candidates, 
but practically the rule now is that fifteen candi- 
dates are elected yearly by the Council, and the 
election is confirmed by the general body. The 
diminution in numbers was at first rapid. It is now 
very slow. In 1853 there were 761 members ; in 
1875, 567; in 1889, 518; in 1890, 517; in each 
case about fifty of these were foreign members, and 
it is evident that now the numbers will be, if no 
change is made, kept very close to 500, with a slow 
decrease. 

Though no alteration has been made since 1847, 
the rules have been several times reviewed. Under 
the presidency of Dr. Hooker in 1875 a committee 
was appointed to reconsider the whole subject. 
They decided at once that the principles of limita- 
tion and of selection by the Council ought to be 
upheld, and then set themselves to consider 
whether the number of fifteen was the best that 
could be adopted. They arrived at the conclusion 
that under the existing system the number of mem- 
bers, exclusive of foreigners, might be expected to 
be about 430 (or 480 in all), that the system did not 
involve undue delay in the election of suitable 
persons, and that therefore there was no reason to 
alter it. In the previous year the Council had 
restricted the privileged class, by limiting it to 
princes of the blood and members of the Privy 
Council. 

Ten years later, in 1885, Professor Huxley, when 
in the chair, again drew the attention of the Society 
to the question. He admitted that there were 
many more scientific men now than there were forty 
years before, and said that there was no special 
reason for restricting the number of Fellows on the 
home list to 460 or 470. He himself knew of no 
reason for increasing the number, but he saw that 
the question would soon arise and would have to 
be settled. As to the argument that the limitation 
in number gave rise to the notion that the members 
of the Royal Society were the elect of science, he 
would none of it. He boldly claimed that they 
were and should be, the elect. He believed that 
the result of the present system was that ‘‘ year by 
year the Society has approached more and more 
closely to that representative character which I 
cannot but think it is eminently desirable it should 
possess.” Last year, again, a committee was 
appointed to revise the statutes referring to this 
point, which is understood to be at the present 
time under the consideration of the Council. 

Whether the Society would do wisely in so 
adjusting the number of new elections in each year 
as to keep the total numbers at or near 500, is a 
question about which much might be said. In all 
probability, before many years are over, they will 
find themselves driven to add one or two to the 
fifteen. There is no question but that they might 
well do so without in the faintest degree lowering 
their standard. 

According to the original statutes a Fellow was 
proposed at any meeting of the Society and elected 
at a subsequent meeting. Under the present prac- 
tice, elections take place at the first meeting of 
the Society in June. Every candidate must be 
proposed by at least six Fellows. The list of pro- 
posed candidates is sent round to all the Fellows 
in April of each year, and their certificates sus- 
pended in the meeting room. From this list the 
Council select fifteen names, and a ballotting paper 
with these names and spaces for alterations is sent 
to all the Fellows. These ballotting papers are 
handed in personally by Fellows voting at the 
June meeting. Persons of the ‘‘ privileged class” 
may be elected at any time. 

On the death of Banks, Wollaston was elected 
to fill his place until the annual election, when 
he resigned, and Sir Humphry Davy was elected. 
Failing health obliged Davy to resign in 1827, 
two years before his death in 1829. He was suc- 
ceeded by the excellent Davies Gilbert, who had 
been the means originally of bringing Davy forward, 
and whose friendship with the great philosopher 
continued until the latter’s death. Gilbert was a 
man of wealth and leisure, devoted to scientific 
pursuits, and being an excellent man of business, 
he in many ways formed an admirable President 
for the Society, despite his want of scientific repu- 
tation. But the Society was not in a wholly satis- 
factory condition at the time. Many of the Fel- 
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lows felt this, and severe animadversions were made 
in various quarters upon its management. Gilbert 
resigned in 1830, and a contest for the presidency 
resulted in the election of the Duke of Sussex 
over Mr. (afterwards Sir) John Herschel, scientific 
eminence having to yield to the claims of social 
rank, The duke held the position for eight years 
and was succeeded by the Marquis of Northampton. 
In 1848 the Society were fortunate in finding a noble- 
man who had other claims to the presidency than 
his nobility, the Earl of Rosse. After him came 
Lord Wrottesley, and then Sir Benjamin Brodie. 
In 1862, General (afterwards Sir Edward) Sabine 
commenced his ten-year presidency, at the expira- 
tion of which an understanding was arrived at that 
in future the tenure of the oftice should not exceed 
five years. Since then the chair has been occupied by 
Airy, Hooker, Spottiswoode, Huxley, and Stokes ; 
Sir William Thomson now holds office, he having 
been elected in November, 1890. 








STATIONARY ENGINE PRAOTICE IN 
AMERIOA.—No. X. 
By James B. Sranwoop. 
Compound ENGINEs. 

Ir would be an error to consider that steam 
engine practice in America is absolutely fixed in 
regard to any one type. The preceding papers 
might unconsciously give this idea, but the fact is 
that types are developed rapidly, and become ap- 
proximately fixed, and afterwards vary only in 
detail. The field of steam engineering in which 
to-day rapid development is most conspicuous, is 
that relating to compound engines. 

Progress in this direetion heretofore has been 
slow, because of cheap fuel, high first cost, and 
large profits in business. Condensing Corliss 
engines, too, have given such good economy when 
water for condensing purposes has been available, 
that the advantages of compounding have not 
always been apparent. 

Since triple-expansion engines have shown with 
greater clearness the principle underlying suc- 
cessful expansion of steam in two or more cylin- 
ders, American engine builders and inventors have 
begun to devote serious att2ntion to this subject, 
although a few successful compounds had already 
been constructed. 

It is a difticult matter to give typical examples of 
compound engines on account of the great variety 
of designs now competing in the market. Those 
designed for mill work and electric lighting are 
more nearly representative, because these in- 
dustries form the two great sources of demand for 
engines of this class. 

For some years Corliss compounds have at- 
tracted attention by their superior performances. 
Notably among these at first was the celebrated 
Pawtucket pumping engine, built by Mr. Corliss. 
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Fig. 137. 





































































































Mill engines, constructed on the same principles, | next to the crank, and the piston-rod is constructed 
can now be found in most large manufacturing | so that it can be withdrawn through the stuffing-box 
centres, developing from 200 to 2000 horse-power.|of the low-pressure cylinder at the crank end. 
Similar engines are used in the larger electric light- | Fig. 140 represents one of these rods, which is 
ing stations. When of small horse-power they are | secured to each piston by a taper or straight fit, 
usually of the tandem type; the larger sizes are |and nut. The connection between the high and low- 
built with cylinders side by side. pressure cylinders is made in different ways. 

In the construction of tandem engines (see Fig. | spacing trunk, as shown in Fig. 137, is sometimes 
137), most builders place the low-pressure cylinder | used. Spacing bars, as shown in Fig. 141, make the 
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off in both cylinders ; the rate of variation in each 
can also be adjusted independently. Fig. 137 indi- 
cates a method of connecting the governor with 
the valve motion ; the intermediate adjustment is 
shown on the post P, which stands on the spacing 
trunk. In mill practice steam is often taken from 
the receiver for heating and other purposes. To 
keep the receiver pressure high a number of de- 
vices have been invented, whereby the cut-off on 
the low-pressure cylinder is controlled, conjointly 
with the governor, by the pressure in the receiver. 

Steam jackets are used on the best engines of 
this class. It is customary to have the jacket of 
the high-pressure cylinder form an extension of the 
steam chest, and the jacket of the low-pressure 
cylinder is usually a part of the receiver space, 
steam passing up around the barrel into the steam 
chest. Fig. 138 represents a built-up low-pressure 
cylinder, and shows the usual arrangement of 
jacket. The receivers of cast or wrought iron vary 
in size ; 14 times the capacity of the low-pressure 
zylinder is good practice ; they are jacketted with 
livesteam. Fig. 139 represents a good form of cast- 
iron receiver, the interior lining being a corrugated 
flue. The condensed water from the jackets is 
often removed by a small pump driven by the 
arm operating the air pump. This insures a posi- 
tive circulation. 

Economically considered it is not uncommon to 
find engines over 400 indicated horse-power of this 
type, developing one indicated horse-power with 
14 Ib. or 15 1b. of feed water per hour, cylinders 
steam-jacketted, boiler pressure 1201b. In some 
special cases 134 lb. duty has been obtained. This 
rate very nearly equals that of triple-expansion 
engines with 150 1b. boiler pressure, and is due, 
first, to the fact that the combined indicator dia- 
grams are very nearly equal to the theoretical ex- 
pansion diagram, in some cases being 87 per cent. 
of the latter ; and, secondly, that cylinder conden- 
sation in the high-pressure cylinder is even less 
than in simple engines of the same size. The 
umount of initial condensation, cut-off at one-fourth 
stroke, has been as low as 23 per eent. of the feed 
water used, the cylinder being steam-jacketted. 

Within the last year a number of triple-expansion 
Corliss engines have been built operating with 
steam pressure as high as 150 lb. At present it is 
impossible to give any definite statement of their 
economy. An engine with six horizontal cylinders 
operating two cranks, each crank receiving the 
power of one high, one intermediate, and one low- 
pressure cylinder, through one piston-rod, is one 
form of construction. Another consists of two 
cranks receiving the power developed in four 
cylinders ; in this case, one high and one low-pres- 
sure cylinder through one piston-rod, act upon one 
crank ; the intermediate and a second low-pressure 
cylinder, act upon the second crank. This arrange- 
ment has been used by a builder of high-speed 
automatic compounds, as shown in Figs. 142 and 
143, on page 751. 





THE DONCASTER SHOW. 

Ir the Royal Agricultural Society of England 
were to consider the state of their finances solely, 
they would usually avoid holding their shows in 
purely agricultural districts, and would confine 
them to the neighbourhoods of large manufacturing 
towns where an ample supply of visitors can be 
counted upon to swell the receipts at the gates. It 
is only under these conditions that the expenses 
can be covered. They have, however, wider views 
of what is demanded of them than the mere making 
of a large surplus to adorn the annual balance- 
sheet, and they give every important district in 
turn an opportunity of seeing examples of the best 
practice in agriculture and stock-raising. This year 
it is the turn of Doncaster to play the part of host, 
and there is good reason to anticipate that it will 
have done so in a satisfactory manner. Although 
the centre of a purely agricultural district, it is 
within easy distance of most of the great Yorkshire 
towns, with all of which it has ample railway com- 
munication. Thus, while the chief objects of the 
Society have been fulfilled by catering to the wants 
of the large numbers of farmers who live in the 
counties of Lincoln, Cambridge, Nottingham, and 
York, the by no means unimportant matter of 
securing a fat year to aid the finances in bearing the 
strain of the lean times that are sure to follow, has 
not been neglected. Up to Wednesday night the 
number of visitors was 33,711, and this figure will 
be largely augmented during the two last days. 











The prospects of a good concourse of people 
attracted a greater number of exhibits than usual, 
as is shown by the following Table, which gives 
the totals of the stands and the articles for many 
years past : 





. | Number of | Number of 
Year. | Place of Meeting. |” Stands. Exhibits. 
1869 | Manchester mi 395 7,724 
1870 | Oxford = ie 406 7,851 
1871 | Wolverhampton... 363 7,650 
1872 | Cardiff ae S 308 5,843 
1873 | Hull... se eS 329 5,634 
1874 | Bedford ... ae 361 5,931 
1875 | Taunton... = 284 4,214 
1876 | Birmingham ia 420 6,414 
1877 | Liverpool ... cs 428 6,930 
1878 | Bristol os cx 435 6,837 
1879 | London Re sis 704 11,878 
1880 | Carlisle Re ry: 288 4,196 
1881 | Derby ns ‘ss 293 5,960 
1882 | Reading _... ‘ 391 6,102 
1883 | York... = me 401 6,058 
1884 | Shrewsbury Fe 367 5,241 
1885 | Preston... yi 360 5,313 
1886 | Norwich _... me 322 4,656 
1887 | Newcastle ... si 283 3,616 
1888 | Nottingham oa 368 4,717 
1889 | Windsor... s 553 7,446 
1890 | Plymouth* ... sn 307 4,141 
1891 | Doncaster ... soe 421 5,347 











* 9078 ft. of shedding. 


Ort, Gas, AND STEAM ENGINES. 

Apart from the competitions, the chief features 
of novelty in the Show are to be found in the gas 
and oil engines. A few years ago two stands used 
to suftice for this department, while now there are no 
less than thirteen. It must be confessed that gas 
engines are not very useful for farmers, since it is 
seldom that they can procure the necessary supply 
of fuel. Oil engines, however, seem to have a very 
promising future for agricultural purposes, and this 
fact is clearly appreciated by implement makers. 
One of their chief merits is that they can be got to 
work in a few minutes, so that they are available 
for driving dairy machinery, cutting fodder, and 
such like work that needs to be performed daily, 
and yet does not occupy the full day. It seemsa 
waste of time to spend two hours in getting up 
steam for an engine that will only run half the 
time, and consequently a great deal of work is now 
done by hand that could be more cheaply effected 
by power. It is for such purposes as these that 
the petroleum engine will find its first use. How 
far its employment will extend in other directions 
it is as yet impossible to say. As mentioned in our 
report of Messrs. Priestman’s engine last week 
(page 731 ante), it is already being used for such 
widely diverse purposes as driving barges and for 
pumping in collieries, as well as for working air- 
compressing machinery in lighthouses for operating 
fog signals. 

In any report of the petroleum engines at the 
Doncaster Show the first place must be given to the 
fine display of Messrs. Priestman Brothers, Limited, 
of Hull. It comprises the 5 horse-power marine 
type engine we illustrated last week, alsoa 2 horse- 
power, an 11 horse-power, and an exceedingly 
handsome 18 horse-power twin engine. All these 
are well-finished machines, and bear the stamp of 
having completely passed the experimental stage, 
and being thoroughly commercial articles capable 
of being managed by others than the makers. On 
the next stand are two Hornsby-Akroyd oil engines, 
of 3 and 6 horse-power nominal. These are de- 
signed to work with an oil of .850 specific gravity, 
that is heavier than ordinary lamp oil, although 
they will use the latter quite well. Their most 
striking feature, however, is their very great sim- 
plicity. When one recalls how many years 
inventors have been at work on the petroleum 
engine, and what complicated devices they have 
produced, it is quite startling to see with what 
simple means the result can be attained. On re- 
ference to the engraving on page 762 it will be 
seen that the oil engine manufactured by 
Messrs. Richard Hornsby and Sons, Limited, 
Grantham, is similar in its general feature to the 
Otto gas engine ; it also follows the same cycle of 
one explosion in four strokes or two revolutions. 
The oil is contained in a reservoir in the bed, and 
at each second stroke a small quantity of it is 
pumped into the vaporiser. The stroke of the 
pump can be exactly adjusted by a screw stop to 
give the best mixture, while if the load of the 
engine is sensibly reduced the governor lifts the 





suction valve and stops the supply. The oil from the 
pump is delivered into a chamber connected to 
the back of the cylinder by a short piece of pipe 
of wide bore. This chamber is called the 
vaporiser and is distant from the cylinder cover 
about 2 in., so that there is practically no conduc- 
tion of heat from onetothe other. The cylinder is 
cooled with water in the usual way, but the 
chamber isnot. As there is ample communication 
between the cylinder and the vaporiser the latter 
is exposed to the heat of the explosion ; indeed, as 
will be seen later, the explosion commences in the 
chamber, filling it with flame and heating it up 
strongly, and by this means it is constantly kept 
at a high temperature. Supposing the engine to 
be already at work the pump pours a few drops of 
oil into the vaporiser, where it becomes evaporated 
by contact with the hot metal. The cylinder is at 
the moment filled with air which has been drawn 
in at the previous stroke and has been compressed 
by the backward stroke of the piston. At a certain 
point of the compression, that is when the mixture 
of oil-vapour and air has attained certain pressure 
and proportions, spontaneous explosion takes 
place in the vaporiser. There is no light nor 
electric spark, the ignition resulting from the con- 
tact of the compressed charge with the hot walls 
of the vessel, the proportions being so arranged 
that the explosion takes place just as the crank 
passes the centre. The inlet of air to the cylinder 
and the exhaust are effected as in a gas engine. 
Before the engine can be started, however, the 
vaporiser needs to be heated by means of a lamp 
which is urged by a small fan driven by hand. The 
lamp is little more than a dish filled with petro- 
leum, which under the influence of the blast rushes 
out of a hole in the cover in a fierce flame and 
rapidly heats the vaporiser. As soon as the engine 
is started the lamp is extinguished. The engine 
gives 24 to 3 brake horse-power, and hasa cylinder 
6} in. in diameter. 

It has been an open secret for a long time that 
Messrs. Crossley Brothers, Limited, of Openshaw, 
Manchester, were bringing out a petroleum engine, 
but this is, we believe, the first time they have 
exhibited one. It is of 4 horse-power nominal, 
capable of indicating 94 horse-power. They call 
it an oil-gas engine, and the name is very apt, not 
only for it, but for all others of the same class. 
Possibly some of the oil is converted in the 
vaporiser intoa permanent oil-gas. But it is to the 
form and method of working of the engine itself 
that the appellation ‘‘ gas” applies most directly. 
At a casual glance it is difficult to tell one type of 
engine from the other, as will be seen from the 
illustration on page 755. In Messrs. Crossley’s 
engine the oil is delivered by a pump directly 
into a cast-iron vaporiser, this pump being driven 
by a hit-and-miss motion, controlled by an inertia 
governor, much in the same way as is the gas 
valve of the Crossley gas engine. The vaporiser 
is kept hot by a lamp of very simple and suc- 
cessful construction. 1t comprises a shallow vessel 
in the centre of which is an air jet surrounded by 
an annular tube through which more air can be 
drawn by the action of the jet. Over the whole is 
a cover with a central opening. The lamp is sup- 
plied with oil from a small tank in which it is kept 
at a constant level by the device of pumping it in 
faster than it is wanted, and allowing it to flow 
back by a waste pipe. The air jet is fed from a 
pump operated by the same lever as the exhaust 
valve. This pump has a loose-fitting piston, so 
that it does not require lubrication, and its effect 
is sustained by means of an india-rubber diaphragm 
which, by its retraction, maintains the blast while 
the pump is making its back stroke. Tocommence 
operations the oil in the lamp is fired, and then the 
pump is worked by foot. The rush of air carries 
up the petroleum vapour, making it burn witha 
blue flame of very considerable power. In ten 
minutes the vaporiser is hot enough for the engine 
to start, after which the working of the pump is 
automatic. The lamp has neither wick nor fine 
passages, and every part is perfectly accessible for 
cleaning. The firing is effected by a horizontal hot 
tube with a snifting valve which clears all the 
deposit and products of combustion out of it, by 
allowing a current of air to pass through when the 
piston is drawing in the charge for the next explo- 
sion. There isa timing valve to fix the exact time 
at which the combustible mixture is fired. 

In the Weatherhogg petroleum engine, constructed 
by Messrs. Penney and Co., Limited, Lincoln, the 
Otto or Beau de Rochas cycle is not followed. In 
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place of it there is used the six-revolution cycle, in 
which a scavenger charge of air is taken in and 
emitted between the exhaustion of the products of 
combustion and the drawing in of the working charge. 
The oil, as in all engines of that class, is injected 
into the vaporiser by a pump ; this pump only acts 
when the speed of the engine is normal or less, being 
operated by a hit-and-miss device controlled by 
the governor. The oil is delivered into a coil heated 
by a blow-pipe flame, and is there vaporised under 
pressure. ‘The flame is fed by compressed air 
from a pump, which can be worked by hand at 
starting ; it is produced from a spray of petroleum. 
When starting the engine, a handle is fixed to the 
crank which works the pump, and it is rotated by 
hand for a few minutes, until the coil is hot. The 
oil is then injected and the vapour is allowed to 
accumulate until it attains a considerable pressure, 
which is maintained during working. It is claimed 
that better results are obtained by this pressure, and 
that it enables crude petroleum to be used if required. 
When the pressure is raised to 70 1b. or 80 Ib. on 
the square inch, the engine works with greatly 
increased economy, and there is no deposit in the 
cylinder or on the piston. The pressure can be 
regulated by adjusting a throttling device at the 
outlet of the vaporiser. Between the vaporiser 
and the cylinder there is situated the air admission 
valve, contained in a box in which mixture of the 
charge takes place. The ignition is effected by a 
heated tube. In some cases a part of the air is 
taken from a box in which the crank and connect- 
ing-rod are inclosed, and in this way any leakage 
past the piston is caught and prevented escaping 
into the engine-room. A general inspection of oil 
engines shows that the products of combustion not 
infrequently pass the packing rings, and the odour 
is far from pleasant. Two sizes of engines are 
shown, a 2 horse-power horizontal and a 24 horse- 
power portable. 

Messrs. Brown and May, of Devizes, entered a 
1 horse-power engine of Knight’s design, but it was 
not completed in time for delivery. This and all the 
other engines we have noticed so far are worked 
with petroleum of a specific gravity of 800 or 
more, which is a liquid that can be stored and 
handled without any special precaution. In the 
engine shown by Messrs. Weyman and Co., of 
Guildford, Surrey, the lighter oil—benzoline—is 
employed. It is vaporised in a tube kept hot by 
a jet of its own vapour, and is mixed with air 
previously to being drawn into the cylinder. 
The mixing is done in a subsidiary cylinder in 
which there is a weighted piston. This piston in 
its descent draws air and vapour into the cylin- 
der, ready for use in the main cylinder. When 
the main piston makes its outstroke it draws its 
charge out of the subsidiary cylinder, at the same 
time sucking up its piston. The descent of the 
latter piston under the influence of gravity, draws 
in a fresh charge ready to be delivered to the main 
cylinder. The engine itself is practically the same 
design as the gas engine made by Messrs. Weyman ; 
the ignition is effected by a hot tube. 

The display of gas engines is the largest we have 
seen at any show, or indeed at any exhibition. 
Unfortunately the supply of gas was very limited, 
and only a few of them could be kept in motion. 
The race-course, where the Show was held, is 
situated at some distance beyond the boundaries 
of the town, and in the road leading to it 
there is only a 2-in. main, which was quite 
inadequate to the demands made upon it. 
Messrs. Crossley Brothers had only a compara- 
tively small space allotted them this year, and 
consequently had fewer engines than customary. 
Among these was one designed to run at 
250 revolutions for electric lighting and to give 
9 horse-power on the belt. It is guaranteed that 
it will run a dynamo with perfect uniformity, with- 
out the latter being fitted with a flywheel. This 
results from the high speed of the engine and from 
its having exceptionally heavy flywheels. To fur- 
ther increase its steadiness the gas valve is operated 
by a stepped cam having three projections of dif- 
ferent lengths to give three different amounts of 
gas according to the demands on the engine. A 
runner is moved along the cam by a centrifugal 
governor, according to the requirements of the 
work, This engine is a fine example of the 
makers’ workmanship. 

Next to Messrs. Crossley Brothers was the stand 
of Mr. John Robson, of Shipley, Yorkshire. It con- 
tained two engines of 1 and 4 horse-power respec- 
tively. They are good serviceable machines, and fol- 





low in the main features the general practice among 
those makers who have adopted the prominent 
characteristics of the Crossley engine. The side 
shaft is driven by screw wheels at half the speed of 
the crankshaft, and has upon it cams to operate the 
gas valve, the inlet valve, and the exhaust valve. 
Between the gas valve and its cam there is inter- 
posed a hit-and-miss device operated by a centri- 
fugal governor. The ignition is effected by a heated 
tube, without a timing valve. It is curious what 
a diversity of ideas there is professed among 
makers as to the utility of the timing valve. 
The fact that Messrs. Crossley and _ others 
use it is presumptive evidence that it fulfils a very 
useful purpose, but many makers declare that it 
is a needless complication. Our own idea is that 
however well the valveless engines may act in the 
makers’ hands, they must be very liable to go 
wrong when in less skilled: care. The explosion 
takes place when the charge is compressed into the 
red-hot tube for a certain distance, but this dis- 
tance varies with the density of the charge, the 
heat of the tube, and other circumstances. If the 
explosion takes place too early a very serious loss 
of power results, while if it is too late the same 
effect, in a less degree, must follow. Of course a 
careful attendant will keep his eye on this point, 
but it is the special recommendation of the gas 
engine, according to many makers, that no engine- 
man is required. 

In the two engines of 6 and 54 horse-power 
shown by Messrs. Wells Brothers, of Sandiacre, 
Derby, the side shaft is driven from a wheel 
concealed in one of the main bearings, and is led 
through the inside of the bed until it appears near 
the end of the cylinder. This gives a very neat 
appearance. The most noticeable feature of 
this engine is an inertia governor of novel design, 
the principle of which is shown in the engravings 
on page 762. The spindle r of the gas valve is opened 
by the lever D. To the latter is pivotted the bar ¢, 
having a jaw at one end and an adjustable weight 
at the other. Projecting from the side of the jaw 
is a pin « which bears on the edge of the disc A, 
except at the place where the latter is cut away. 
On the face of the disc is a knife-edged pin y which is 
capable of entering the jaw, and when it does so it 
forces back the bar t, operates the bell-crank D, 
and opens the gas valve. Whether this aetion 
takes place or not depends upon the rate at which 
the disc is rotating. During some two-thirds of a 
revolution the pin x rides on the edge of the disc, 
as shown in Fig. 3. It is then just on the point of 
dropping off at the part which is cut away ; its 
upper end being the heavier, it will fall towards 
the stop B, and if it reaches it the jaw wili be 
presented fair to meet the pin y, which will operate 
the valve as already explained. But if the engine 
should be moving more quickly than is desired, the 
jaw will not have time to reach the stop, and in 
place of the pin entering it, it will be struck on its 
outer side and thrown back idly without the valve 
being opened. The lower edge of the jaw is made 
of a thin piece of spring steel which gives way 
readily to one side or the other, should the pin 
meet it edge to edge. The speed of the engine is 
determined by the size of the gapin the disc, but it 
can be varied within limits by moving the weight. 
The engines are a good compact design. The 
ignition is effected by a hot tube, and there is no 
timing valve. 

Messrs. John Taylor and Sons, of Nottingham, 
show several sizes of their Midland gas engine. 
Most of them have two cylinders, in one of which 
the charge of gas and air is drawn in and com- 
pressed, while it is exploded in the other. This 
arrangement, of course, enables them to have an 
explosion every revolution, when working at full 
power. A collateral advantage is that the valve 
can be worked by an eccentric and rods, instead of 
by wheels and a side shaft. The gas supply is 
regulated by a centrifugal governor, and the explo- 
sion is effected by a hot tube without a timing valve. 
In the single-cylinder engines the eccentric which 
works the valve is upon a stud, and is driven from 
the crankshaft by wheels in the proportion of 
1to2. The engines vary in nominal horse-power 
from two to nine. 

The Trent gas engine, constructed by the Trent 
Gas Engine Company, of New Basford, Nottingham, 
is another of those which has an impulse every 
revolution at full power. In this case there is not 
a separate cylinder and piston to draw in the air, 
but the front part C of the working cylinder is made 
to accomplish this (see page 762). To this end 





it is bored out to a larger diameter than the working 
portion, and the plunger has a correspondingly en- 
larged portion D atits extremity nearest the crank- 
shaft. When the plunger moves out, gas and air 
are drawn through a lift valve E into the annular 
space around the smaller part of the plunger. On 
the return stroke they are compressed and forced 
through a non-return valve O into a side chamber M 
on the cylinder, where they are exploded. The in- 
rush of the new charge drives before it the residual 
gases remaining from the previous explosion. The 
valves are worked by cams on the crankshaft, and 
the gas supply is regulated by a hit-and-miss device 
controlled by a centrifugal governor. The engine 
shown is of 6 nominal and 11 indicated horse- 
power. 

The Stockport and Bisschop engines of Messrs. 
J. E. H. Andrew and Co., of Reddish, near Stock- 
port, have often been alluded to in these columns. 
This year they are accompanied by a new pattern 
of 13 indicated horse-power, following the Otto 
cycle. This engine is of thoroughly good design, 
and is well made. It has an inertia governor very 
similar in conception to that we recently men- 
tioned as having been fitted to the s.s. City of 
Paris. A weight capable of sliding along a 
vertical pin is supported ona coil spring. This pin 
is situated at the end of a lever actuated from 
the side shaft, and has a rapid up-and-down motion, 
at half the speed of the crankshaft. Pivotted to 
the same lever is a bell-crank, one arm of which 
takes into a groove in the weight, in the same way 
that a clutch lever engages with the groove in a 
clutch. The other arm of the bell-crank ends in a 
find steel blade that hits or misses a catch on the 
spindle of the gas valve. Now when the weight is 
carried upwards by the pin it has a tendency to 
overrun, its inertia carrying it forward after the 
pin has stopped. In so doing it tips over the bell- 
crank, and if the overrunning is considerable it 
causes the blade to miss the gas valve and the 
engine gets no supply. On the contrary, if the 
speed of the engine is normal or less, the weight 
does not greatly overrun and the valve is opened. 
The ignition is effected by a hot tube and a tim- 
ing valve. 

Measrs. Weyman and Co., of Guildford, show 
two gas engines of 3 and 6 horse-power nominal, 
which are very similar in construction to their oil 
engine already noticed. ‘They are simple and com- 
pact. The gas supply is controlled by an inertia 
governor of the usual type. The firing is effected 
by a hot tube without a timing valve. Three 
engines of 1, 3, and 6 horse-power are shown by 
Messrs. S. Clayton and Co., of Bradford. They 
have centrifugal governors and no timing valves. 

The largest gas engines on the ground are those 
shown by Messrs. Fielding and Platt, of Gloucester. 
The principal is 16 horse-power nominal] or 42 horse- 
power indicated, and is a very handsome well- 
finished piece of mechanism. It works on the 
Otto cycle, and has only two cams for working 
the valves. One of these operates a hit-and-miss 
governor, in which the retarding influence of a 
small dashpot is used to control the frequency with 
which the gas valve is opened. When the engine 
is working rapidly the dashpot opposes so much 
resistance to the motion of its piston that the lever 
to which the latter is connected is raised and 
misses the valve spindle. When the speed is 
reduced the piston moves more readily and the gas is 
admitted. There is only one lever and spindle to 
work both air inlet and the exhaust valves. The 
engine is exceedingly simple ; indeed it is difficult 
to see how it is possible for any gas motor to be 
constructed with fewer moving parts. The igni- 
tion is effected by a hot tube without a timing 
valve. 

When we turn to steam engines we find very little 
to say. The standard of excellence has become so 
high among the exhibitors at the Royal Show that 
progress which can be reported in words has 
almost ceased. Purchasers get better value for 
their money than they did a few years ago, since 
better material is now available and better methods 
prevail in workshops, but the excellencies could 
only be made apparent by means of detailed com- 
parisons that would be tedious to compile and irk- 
some to read. It is not our custom to deal in 
panegyrics, but were it so we could find 
plenty of material at Doncaster. The Show 
ground is full of good engines, and is ample 
evidence that our agricultural engineers take 
advantage of every scientific advance for the 
benefit of their customers. Most of them entered 
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the profession before the days when technical 
education became fashionable, but we may confi- 
dently ask ourselves in what respect these engines 
would have been better had their designers had all 
the advantages that are offered to the rising genera- 
tion. The products of nations that are ahead of us 
in educational facilities certainly do not excel those 
now at the Show, and in the particulars in which 
they equal them the marks of English practice are 
most distinctly to be seen. Were our space un- 
limited it would bea pleasant task to point out how 
much has been done for engineering science by 
such firms as Messrs. Clayton and Shuttleworth, 
Messrs. J. Fowler and Co., Messrs. Aveling and 
Porter, Messrs. Marshall, Sons, and Co., Messrs. 
Ransomes, Sims, and Jefferies, Messrs. Ruston, 
Proctor, and Co., Messrs. R. Hornsby and Sons, 
Messrs. Davey, Paxman, and Co., and many others. 
Unfortunately this is impossible, and we have to 
confine ourselves to chronicling the appearance of 
novelties. It by no means follows that what is new 
is better than what is old—it may possibly be not 
so good—but it is to the interest of the public to 
know what has been done, and how it has been done. 
The chief cause of the rapid progress of the latter 
part of the nineteenth century lies in the fact that 
every step, whether it lead backwards or forwards, 
is published. Some serve as finger-posts for 
guidance, and others as beacons for warning, but 
there is value in each. Hence novelties attain a 
prominence in our pages which is often quite dis- 
proportionate in comparison to the vast amount of 
standard work that appears at this Show, and the 
merits of ninety-nine firms of unimpeachable re- 
putation are passed over to make room for a record 
of deeds which are not, in all cases, worthy of 
imitation. 

We illustrate this week on the present page a 
6 horse-power traction engine now being exhibited 
by Messrs. Clayton and Shuttleworth, of Lincoln. 
It has a steel boiler constructed to work at 120 Ib. 
pressure. The cylinder is steam-jacketted and is cast 





frames, which are secured to the boiler at one end, 
and connected to it at the other by studs and slots, 
so as to allow it to extend and contract freely. The 
foot-plate is quite open at the back, a most conve- 
nient arrangement, and has bunkers at each side. 
The steering is effected by a worm and segment. 
The entire engine is of the capital workmanship 
and splendid finish that characterises all the pro- 
ductions of Messrs. Clayton and Shuttleworth. 

Messrs. Ruston, Proctor, and Co., of Lincoln, 
exhibit a new pattern of engine for the first 
time. This we illustrate on page 762. It is of 
16 horse-power, with double cylinders, and has a 
handsome appearance. The cylinders and crank- 
shaft brackets are all bolted to steel brackets 
rivetted to the boiler, and all other fittings are 
bolted to planed brackets and seatings. The stays 
between the cylinders and the crankshaft bearings 
are hollow and are kept filled with steam to give the 
same amount of expansion as the boiler; this, how- 
ever, is very old practice with the makers. There 
are three bearings for the crankshaft. In erecting 
the engine the only steam joint to be made with 
the boiler is that below the stop valve fitting. 
This engine is driving the ‘‘ devil” disintegrator of 
the Hardy Pick Company. 

In traction engines and road rollers there are 
several more orless important modifications. Messrs. 
Charles Burrell and Sons, Thetford, show their 
compound traction engines and road rollers which 
we have recently illustrated (see vol. 1., page 675, 
and page 648 ante). One of them is now fitted with 
acab and presents a very handsome appearance. 
Messrs. J. and H. McLaren, Leeds, exhibit an 
8 horse-power road locomotive fitted with McLaren 
and Boulton’s block wheels for giving extra ad- 
hesion and reducing the damage to the roads. 
We described this wheel in connection with the 
last Smithfield Club Show, but may give a few 
words of explanation again. The rim of the 
wheel has cast in it a series of cells, some 6 in. 
wide. There are two series of them in the width, 


in one with the valve chest; it is 8 in. in dia-| those on one side breaking joint with those on 
meter, The engine is carried on wrought-iron side the other side, In each cell there is fitted 
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a block of beechwood, so arranged as to present 
the end of the grain outwards. To prevent it 
splitting the end of this block is hooped. The 
blocks stand upon a yielding substance—felt—and 
are prevented from dropping out of the cells by 
each being fitted with a tail pin that passes through 
the rin of the wheel, and is surrounded by a light 
spring. When the engine is running the three 
blocks that are immediately under the tread are 
pressed into the cells, and present practically a flat 
surface of considerable area to the road. Added to 
these, two of the adjacent blocks come into play to 
a certain extent, and thus the weight is distributed 
over a large area. As the faces of the blocks wear, 
packing pieces are placed below them. It is found 
that these wheels add very sensibly to the ease with 
which an engine can be handled on bad ground, while 
they save the surface of the road from damage. 
They are also constructed and shown by Messrs. 
John Fowler and Co., of Leeds, who in addition 
have a 10-ton steam road roller with renewable 
tyres to the hind wheels. These tyres are inde- 
pendent of the wrought-iron inner body, and when 
worn can be readily removed and replaced by new 
tyres. They are fixed on by wedge bolts, which 
draw up between the tyre and the body and firmly 
unite them. These wheels have scrapers fixed 
both before or behind, so that whether the engine 
be travelling ahead or astern the mud is scraped off 
the wheels at once and is not carried over the top 
to be splashed over the fireboxandinto the gear. The 
fore roller is carried by a cast-iron bracket which also 
contains and constitutes the smokebox, space being 
left between the roller and the carriage to allow all 
the tubes to be swept. By unbolting the smoke- 
box the whole of the front gear can be taken off, 
and be replaced by a pair of leading wheels with an 
appropriate fore carriage. Another pattern of 
smokebox is then required. By this alteration the 
road roller is modified into a traction engine. 
Messrs. Thomas and Green and Son, Limited, 
Leeds, also show a new design of road roller with 
renewable tyres to the hind wheels. 

A new pattern of 6 horse-power compound tandem 
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traction engine is shown for the first time by Messrs. 
KE. Foden, Sons, and Co., of Sandbach, Cheshire. 
The high-pressure cylinder is steam-jacketted, 
while the low-pressure cylinder is inclosed in an 
extension of the smokebox, and is kept hot by the 
waste gases. The steam is distributed by piston 
valves contained in one valve chest, so that there 
is only a single gland to pack. There is room 
between the cylinders to get at the gland on the 
low-pressure piston-rod, and the front cover of the 
rear cylinder is made in halves. 

Mr. E. S. Hindley, of Bourton, Dorset, shows a 
handy little portable steam hoist, having a cylinder 
5} in. in diameter by 8 in. stroke, fitted with link 
reversing gear. 

It is a little doubtful whether the steam digger 
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WHITEHEAD AND CO.’S BRICK PRESS. (See page 756.) 


shown by Messrs. Darby and Stevenson, of Chelms- 
ford, should not be classed with the implements, 
instead of with the engines. However, as the 
digging appliances can be detached and the engine 
be used alone, perhaps it will not be inappropriate 
to describe it here. It comprises a boiler carried 
on very small wheels. Under the forward part isa 
swivelling carriage, while the rear part is sup- 
ported on rollers about 2 ft. 6 in. in diameter 
and sufficiently wide to form a very broad base. 
Pivotted to the rear axle is a massive casting 
which forms the bed for the engine and the digging 
apparatus. It carries two inclined cylinders, efi. 
and 14 in. in diameter by 14 in. stroke, which 
drive the crankshaft, to which are connected by 
short links four sets of digging tines, six in each 





PAGE AND CO.’S COKE BREAKER, (See page 757.) 


set. Connected to the same frame there are also 
twenty-four stationary tines, which follow the diggers 
to. break the clods and rake up the earth behind 
them. We have already said that the engine bed 
is pivotted to the rear axle. It can be tilted 
around this centre to make the digging deeper or 
shallower. This change is effected by aid of an 
hydraulic cylinder, which is fed from a small steam 
pump fitted beneath the barrel of the boiler. This 
pump also supplies water for another hydraulic 
cylinder, which effects the steering by turning the 
fore carriage. It will be unnecessary to state, we 
imagine, that the appearance of the digger is even 
more startling than that of some that have preceded 
it. Much time and money have been spent in the 
endeavour to introduce this kind of tillage, but 
hitherto with very small success. 


IMPLEMENTS. 


At the Cardiff Show in 1872, the Royal Agricul- 
tural Society offered prizes for the best thrashing 
machines. The competition was entered into by 
all the leading makers and excited the greatest 
interest and enthusiasm. The trials were watched 
from first to last by the press, and all who could 
gain admission to them, with unflagging interest, 
and the results had a very considerable monetary 
significance both to those that were successful and 
those that failed. This year again prizes have 
been offered for thrashing machines, but with very 
different results. The leading makers have not 
entered, and their absence has deprived the trials 
of the greater part of their interest. The public 
verdict has already pronounced the machines of 
certain makers to be of the highest excellence, and 
in the face of this it matters little in what order 
certain other makers are classed who have not been 
so successful in winning the suffrages of the public. 
There were five entries for the competition: 
Messrs. Foden, Son, and Co., Limited, Sandbach, 
who took the first prize of 100/. ; Messrs. Gibbons 
and Robinson, Wantage, and Messrs. W. Tasker 
and Sons, Andover, who divided between them the 
second and third prizes of 501. and 251. ; Mr. James 
|Coultas, Grantham ; and Messrs. W. Foster and 
|Co., Limited, Lincoln. The method of conducting 
|the trials was, after a preliminary run for adjust- 
|ment, to allow each machine to work for one hour 
on wheat, one hour on barley, and half an hour on 
oats. The amounts used and the products delivered: 
were weighed, and an estimate of the quality 
of the latter was made to see if the grain was 
clean, and the chaff free from grain and cavings. 
The straw was afterwards carefully re-thrashed in 
one of Messrs. Hornsby’s machines, and the results 
carefully weighed to see what proportion of grain 
escaped in the first instance. All the chaff from 
the second thrashing was winnowed to determine 
exactly what it contained. The power required to 
drive each machine was determined by means of a 
dynamometer, both when running full and when 
empty ; in some cases the power taken by several 
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of the individual parts was also measured. The 
mechanical tests, however, were not greatly con- 
sidered by the judges in arriving at their decision, 
for out of 100 marks that might be allotted to any 
machine, only an aggregate of Ll could be given to me- 
chanical construction and efficiency. The remainder 
were adjudged from a consideration of the quality of 
the work done. This, of course, douanaed on the 
efticiency of the mechanism and adjustment to a 
great degree, but was probably more influenced by 
such matters as perfect balance, evenness of blast 
and speed of vibration, than by matters involving 
differences of principle. Indeed it can hardly be 
said that there is any important difference of prin- 
ciple between the machines tried. Messrs. Foden’s 
was certainly differentiated from the rest in using 
suction, instead of blast, in the screens, and Messrs. 
Gibbons and Robinson employed their counter- 
action momentum springs, which have been fully 
described by us, to ease the motion of the shoes. 
These, however, are not matters of great import- 
ance. The fact that three of the competitors were 
required to make subsidiary runs, and that two of 
the prizes were divided, points to the conclusion 
that they all did good work, and that the duty of 
deciding between them was not easy. 

Probably the implement which created the 
sreatest interest in the Show was the Adriance 
Xear Discharge Binder, manufactured at Pough- 
keepsie, in America, and shown by Messrs. J. H. 
Keyworth and Co., of Tarleton-street, Liverpool. 
This was taken out for trial by the judges last 
Monday morning into a field of rye. Among other 
experiments made with it was that of cutting off 
the heads of the plants rather more than half-way 
up the stem, binding them into bundles, and, at a 
second traverse of the land, cutting off the straw 
close tothe ground, and binding that separately. 
When it is remembered that rye is now perfectly 
green the difticulty of the performance will be 
realised. How the machine, which has made its 
reputation in the States, will deal with the fallen 
and tangled crops which often occur here in a stormy 
autumn, remains to be seen. It is impossible 
to give a clear description of a _ harvester 
in words—even with the aid of drawings its 
comprehension is not easy—so we shall content 
ourselves with pointing out the chief features. 
The grain from the knives falls on to a flat travel- 
ling apron, by which it is carried sideways under 
a revolving cylinder furnished with sprockets. By 
these it is carried forward through a curved throat, 
and packed under compressor arms into a loop of 
the string. When suflicient grain has accumulated 
to raise the trip or bundle sizer, the binding 
mechanism is put into action. A long curved 
needle or string carrier passes completely around 
and under the bundle, pushing it backwards 
towards the binder deck, and holding it between 
itself and the hinged compressor, which likewise 
moves back. A passage for the needle is cleared 
by one of the sprockets referred to above. As 
soon as the bundle is back a side compressor 
takes hold of it and relieves the needle from 
strain; the knot is then tied and the string 
cut, The needle then returns to its original place 
by another track which keeps it clear of the 
grain, which is now being packed for another 
sheaf. The finished bundle is left lying in a pair 
of forks, which lift it and turn it over endwise, 
discharging it in the rear of the machine. This 
harvester is much the simplest that has yet been 
produced, and seems full of promise. Mr. Walter 
A. Wood, of Worship-street, London, this year 
offers a simplification of famous harvester and 
binder. It has now only one apron in place of 
three. This is horizontal where it receives the 
grain, and inclined where it raises it. The change 
of direction is effected by making the ends of the 
slats, which keep the apron taut sideways, travel 
in curved guides. The apron carries the grain 
under stationary packers, where it is tied when 
sufficient has accumulated. It is said that the 
alterations render the machine available not only 
for small grain and grass seed crops, but for 
fodder, corn, and sorghum. The same exhibitor 
shows some new patterns of mowers with steel 
frames. 

The large lumps of mineral matter which are 
sometimes found in the stomachs of slaughtered 
cattle have led to means being devised for remov- 
ing the dust and dirt from fodder. To effect this 
end Messrs. Brookfield and Whitehead, Limited, 
of Sheffield, have fitted an exhaust fan to their 
chaff cutter. This gives such an amount of suc- 


tion that the dust is carried away, while the chaff 
falls down. Messrs. West and Co., Limited, of 
Devons-road, London, E., also show a machine 
having a similar object. This, however, is on a 
much larger scale, and is driven by steam power. 
It is made portable for field purposes, and will bag 
the products. Chaff is naturally a very bulky 
material, and when packed in sacks for transport 
from the farm to towns a comparatively small 
quantity can be got into a railway wagon. Hence 
the cost of carriage eats away a good deal of the 
farmer's profit. To reduce this cost Mr. R. May- 
nard, of Whittlesford, Cambridge, has fitted his 
press with two vertical screws, working in cylin- 
drical cases. A sack is hung to the bottom of each 
case or pipe, while the chaff is elevated to the 
upper end. The screw then forces the chaff down 
until it is firmly agglomerated, and the sack filled 
quite solidly. It is stated that double the ordi- 
nary amount can be put into a bag by this appliance. 
The same exhibitor shows a combined elevator, 
stacking machine, and horse gear, which should 
be of use to farmers who cannot avail themselves 
of steam-driven elevators. 

In our last issue we illustrated the hay and straw 
baling press which Messrs. J. F. Howard are show- 
ing at Doncaster. They also show their straw 
trusser at work, besides a large assortment of 
ploughsand otherimplements. In the trial ground 
the straw trusser of Messrs. R. Hornsby and Sons, 
Limited, was at work, making up into bundles the 
straw that was re-thrashed in their machine. The 
trusser is separate from the thrashing machine and is 
mounted on high wheels to render it easy of trans- 
port. Messrs. Woodroffe and Co., of Rugeley, had 
a fine display of their grinding mills, which took a 
prize at Plymouth last year in the competition 
trials. 

Mr. J. Coultas showed a spreader for artificial 
manures, in which the feature of novelty was that 
the manure box was steadily raised to the revolv- 
ing fingers, and in this way perfect uniformity of 
distribution secured. 


BricKMAKING MACHINERY. 


There is a specially large display of brickmaking 
machinery at the Show, and one that marks a 
simultaneous advance among several makers. 
Hitherto many manufacturers of bricks have been 
content to mould and press them, when they needed 
to be pressed, at two separate operations. The 
bricks were carried from one machine to the other 
and placed in front of the dies by hand. Now 
there is an increased demand for machines that 
will effect both processes automatically. Mr. 
T. C. Fawcett, of Leeds, shows a machine de- 
signed to make best finished pressed bricks from 
shale or clay in a disintegrated condition, in 
a semi-plastic or dry state, as required. The 
clay is placed under edge runners and ground 
until it passes through fine perforations in the 
bottom of the pan ; it is then raised by an elevator 
and dropped into a vertical hopper in which there 
works a horizontal ram. The ram forces the clay 
into a die formed in the periphery of a drum which 
rotates on a horizontal shaft. In the hopper the 
drum is contained within side cheeks which form 
the end of the dies, but as it rotates it comes clear 
of these cheeks, so that the brick can be pushed 
out endways by a reciprocating arm, and delivered 
along a table to a second plunger working vertically, 
which gives it a final squeeze. Both plungers are 
operated by toggle joints so set that they go past 
the centre ; the pressure is relaxed and is again 
applied on the return stroke, the parts being so pro- 
portioned that the second squeeze is more powerful 
than the first. It is stated that this machine will 
make 8000 tv 10,000 bricks a day. 

On the adjoining stand is a brickmaking and 
pressing machine by Mr. William Johnson, of 
Armley, Leeds. The clay as brought up from the 
field, is tipped into a pugmill, in which it is rapidly 
worked up and forced forward to a set of revolving 
dies in the periphery of a cylinder on a horizontal 
shaft. There are four dies in the cylinder, the 
space between each opposite pair being occupied 
with a movable block, so that when one is filled 
with clay the brick occupying the opposite die is 
pushed out on to the table. It is then swept for- 
ward to a vertical press in which it receives a 
second squeeze, after which it can be carried 
directly to the kiln. The clay is worked with as 
little water as is possible, the result being that the 








bricks are very solid and compact. This machine 
is very strongly constructed. 


In the machine shown by Messrs. Bradley and 
Craven, of Wakefield, plastic pressed bricks are 
produced at one operation from clay that has been 
ground through an edge runner. This clay is then 
mixed in a horizontal pugmill with a little water, 
and is delivered from it into a vertical pugmill 
situated over a revolving table. In this table there 
are dies into which the clay is firmly and solidly com- 
pressed by the screw of the pugmill. While one 
die is filled another on the opposite side of the table 
is having its contents expelled, and carried forward 
to the vertical press, which is worked by a crank 
and connecting-rod in the usual way, the brick 
being turned over on the way. It is stated that 
any material — of being made into bricks 
can be manipulated in the state of dryness in 
which it leaves the earth, and the resultant 
bricks delivered hard enough for immediate 
transfer to the kilns for burning; 10,000 to 
12,000 can be made per day of ten hours. Mr. 
Richard Scholefield, of Kirkstall-road, Leeds, 
shows a combined brick machine and power press 
in which the clay is forced by a reciprocating plunger 
into a die in a moulding cylinder ; the cylinder 
then rotates a quarter of a revolution, when the 
brick receives a second pressure. After a further 
quarter of a revolution the brick is delivered in 
front of a pusher which carries it to the pressing 
arrangement for the final squeeze. 

The brick machine illustrated on page 755 is that 
shown by Messrs. John Whitehead and Co., of 
Castleton Foundry, Armley, Leeds. In itare com- 
bined the four processes of hoisting the clay, crush- 
ing, pugging, or moulding it into bricks. The 
upper toothed rolls break of the clay and any stones 
it may contain, and deliver it to the second 
rolls, which are smooth, and complete the grinding. 
Below these are the pug mill, which forces out the 
clay through a die in asolid prism. This runs over 
rollers on to a travelling table, where it is cut into 
lengths by wires and deposited on boards. The 
bricks are then transferred on to barrows without 
being handled. 


THE Datry. 


Two prizes of 301. and 201. were offered for cream 
separators driven by power, and two of 201. and 
10/. respectively, for similar machines driven by 
hand. The first prize for power machines was 
awarded to the Alexandra, No. 2, shown by Messrs. 
R. A. Lister and Co., of Dursley. This is the 
same type of machine as was illustrated on page 
537 ante. The second prize went to the Reading 
Royal, of the Dairy Supply Company, of Blooms- 
bury, London. The same company took the first 
prize for hand-driven machines, while the second 
and third were divided between them and the Bur- 
meister and Wain machines, exhibited by Messrs. 
H. C. Petersen and Co., of Copenhagen. 

There is little to report this year that is new 
in dairy machinery. We may, however, notice 
that the Dairy Supply Company in one machine 
divide the milk in thin layers by tin discs, and 
state that by this means they double the output. 


MISCELLANEOUS. 


A weighing machine, well adapted to prevent 
mistakes on the part of persons of limited compre- 
hension, is shown by Messrs. W. and T. Avery, 
Limited, Birmingham. The weights that slide 
along the steelyards have light toothed racks 
attached to each. These racks gear into pinions 
by which the weights are moved, while attached to 
the spindles of the pinions are discs, like clock 
faces, carrying figures. These discs are situated 
behind a circular screen in which are holes through 
which one of the figures on each disc can be read. 
Thus, supposing the object on the platform weighs 
1 ton 2 ewt. 3 qr., the act of adjusting the various 
weights will bring the figures 1, 2, 3 into 
sight. These figures are large enough to be seen 
across the full width of a road, and will remove 
from the mind of an ignorant person the suspicion 
that the scale is being read incorrectly to his detri- 
ment. The hay tester shown by Mr. James 
Coultas, of Grantham, is one of those things that 
when seen gives rise to the question, ‘‘ Why was 
it not done before?’ It is simply a hollow screw 
with a sharp cutting edge, which can be screwed 
into the interior of a stack, and will bring out a 
core 6 ft. in length to enable a purchaser to sample 
what he is buying. If a specimen be taken at every 
few feet in height, an accurate estimate of the 
quality of the entire mass can be formed. 





In connection with the Smithfield Club Show, 
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we noticed the thatching machine of Messrs. 
Riches and Watts, of Norwich. It has since been 
improved by being made with two needles to give 
a double line of sewing. It is a simple chain-stitch 
sewing machine with the needle inverted. The 
needle is really a crochet-hook, with a cleverly 
constructed guard that prevents the loop which is 
being slipped off from being caught by the barb. 

Among the machinery in motion a full - size 
passenger hoist by Messrs. Pickerings, Limited, 
is a noticeable object, and contains many points 
of interest. The cage is lifted by a wire rope 
wound on the barrel of a winch. This is driven 
by open and crossed belts and spur gearing. The 
lift is self-sustaining without the use of a brake. 
The device by which this end is attained is illus- 
trated on page 762, where it will be seen that the 
pinion A is connected to an incline C, which runs in 
contact with a second incline. Behind this latter 
is a disc D, fixed on the shaft. As long as the 
winch is hoisting the load the two inclines are 
jammed together, and when the hoist is stopped 
and the pawl dropped into the ratchet wheel D, the 
hoist is sustained by friction. As soon as the belts 
are reversed the incline C moves over its fellow, 
relaxing the friction and allowing the load to 
descend so long as the driving power keeps the 
shaft turning. When the load is being lifted, the 
pawl is kept out of the wheel B by a lever which 
is raised by frictional contact with the wheel. 
The usual hand rope is fitted to the lift for the 
man in charge to stop and start it as he wishes. 
At the top and bottom of the travel, however, a 
special appliance stops the winch should the at- 
tendant neglect to do so. The barrel shaft is 
geared to a disc by epicycloidal gear which reduces 
its motion to such an extent that the disc makes 
less than a complete revolution while the barrel 
is winding the cage from top to bottom. Upon this 
disc there are dogs which trip a device that puts 
the belts on to the loose pulleys as soon as they 
come in contact with it. The striking gear is also 
original. The bar carrying the forks has several 
studs at its ends, these studs constituting the teeth 
of a rack. They gear with the threads of a 
multiple threaded screw formed on the peri- 
phery of a wheel ; consequently when the wheel 
is turned it pushes the bar in one direction 
or the other through a very considerable distance. 
The doors which close the landings served by the 
cage also deserve notice. Those at the top and 
bottom are shoved up and down by the cage itself 
in the usual way. But at the intermediate landing 
this plan is not feasible. The doors are therefore 
made in halves, with a horizontal division between 
them. They are hung by chains in vertical guides, 
these chains being wound round pulleys or barrels 
ona shaft. When this shaft is rotated the upper 
part of the door is raised and the under part 
lowered, leaving ample space between the two to 
walk through. This motion results from a roller 
on. the cage engaging with a cam groove on a pulley 
fixed in the side of the well, and so rotating the 
pulley, and winding up the chains. The effect is 
produced whether the cage is going up or down. 
At all times when the cage is not opposite the land- 
ing the doors are locked by a catch which is lifted 
hy the cage itself. Messrs. Pickerings also exhibit 
a double self-sustaining sack hoist, that is, one that 
will sustain its load whichever end of the chain it 
may be attached to. Consequently no time is lost 
in sending down the chain empty, as when a sack 
can be lifted at one end of itonly. They have also 
several other patterns of very handy and light run- 
ning blocks. 

Messrs. Harrison and Co., of Stamford, have 
elaborated the useful hoist that we noticed at the 
last Smithfield Show. It will be remembered that 
it comprises a pair of planet wheels of unequal 
dimension, travelling round a pair of sun wheels, 
one of which is fixed to the framing and the other 
fastened to the chain barrel. The arrangement is 

erfectly self-sustaining, and exceedingly simple. 

hese hoists are made in all sizes up to 50 cwt. and 
should find plenty of outlets. Some handy small 
worm winches are also shown by Messrs. Abbott 
and Co., of Newark-on-Trent. 

Aclass of machine that isvery badly needed in Lon- 
don, is shown by Messrs. H. Wadsworth and Son, 
Halifax. It isa wagon fitted with a horizontal rotary 
disc for spreading sand in streets. In the bottom 
of the wagon is a travelling apron which carries the 
sand under a shutter, by which it is dressed off the 
requisite thickness. The sand is then delivered on 
to rotary discs with radial fins, by which it is flung 


should fail to retain it. 





off in all directions, so as to cover a street 40 ft. or 
more in width. A similar machine will distribute 
patent manures on land, while a modified form is 
recommended for liquid manures. We were told 
that some corporations use these rotary spreaders for 
watering the streets, but unless the streets are of 
uniform breadth we should imagine that passers-by 
must occasionally get sprinkled, and then write 
furious letters to the local newspapers. 

The mishaps that attended the trials of disin- 
tegrators at the Plymouth Show emphasized the 
necessity of taking all the iron out of the material 
to be ground before it enters the machine. Some 
machines will endure the presence of a bolt or nut 
better than others, but still it is always associated 
with danger. The Hardy Pick Company, Limited, 
of Sheftield, were fortunate in escaping any harm 
from a piece of iron that entered their machine at 
the trials, but in spite of that they this year show 
a magnetic separator. It consists of a hollow 
truncated cone, revolving about an inclined axis. 
Inside and running from end to end are to be seen 
the pole-pieces of a number of electro-magnets 
which are excited bythe currentfrom a small dynamo 
machine. The current is directed into the magnets 
by a commutator, which cuts the connection succes- 
sively from each as it approaches the top of the 
circle in which it travels. The bones, or whatever 
material it is that is to be ground, are fed into the 
wider end of the cone and roll around its surface 
several times before they finally escape at the 
lower end. Any piece of iron that is with them is 
sure to be caught before it has-gone far, and re- 
tained by the magnets. It has to pass at least fifty 
poles before it can emerge at the lower end of the 
cone, and it is inconceivable that every ‘one 
When caught, the iron is 
raised until the current is cut off, when it falls and 
is caught on a stationary tray. 

Messrs. E. Page and Co., of Bedford, showa handy 
coke-breaker, which we illustrate on page 755. It 
is fitted with two pairs of rollers, and an inclined 
sieve. It is said that two men can break a ton of 
gas coke with it in half an hour into sizes suitable 
for smiths’ fires, greenhouses, and domestic pur- 
poses. It can be set to break to four different 
sizes. 

To reduce the cost and difficulty of transport of 
heavy stonebreakers, Messrs. Robey and Co., of 
Lincoln, show a new type in which the frame is 
made from steel plates, instead of iron castings. 
By this method of construction they are able to 
reduce the weight very considerably, and at the 
same time to produce a very stiff and serviceable 
machine that can be hauled with ‘comparative ease 
in hilly districts. 

Among engineering firms which cannot be de- 
scribed as agricultural, we noticed the fine display 
of pumps and pulsometers by the Pulsometer Engi- 
neering Company, Limited, of Nine Elms, London. 
Near to them are Messrs. Pontifex and Wood, 
who showed the Penberthy injector, which is 
claimed to be the cheapest in the market. It starts 
and restarts with certainty. Messrs. Isaac Braith- 
waite and Son, Kendal, show their wood split 
pulleys. The success which these have attained ina 
very short time appears to be due to the great care 
and skill with which they are made. They are 
built up with the minute pains that an old-fashioned 
millwright used to spend on a wheel pattern, and 
yet their price is quite moderate. They are all 
made in halves, with spare bushes to fit any shaft, 
and are particularly handy in cases where frequent 
changes of pulleys are required. 

Among the disintegrators which were entered for 
the trials at Plymouth was one by Mr. W. H. 
Coward, of Bath, but it was not completed in time. 
It was shown later at the Crystal Palace, where it 
gained a gold medal, and this year several small 
types of the same machine are being shown at Don- 
caster. They are specially adapted, it is stated, for 
grinding artificial manures, ores, quartz, slag, 
cement, phosphates, and fuller’s earth. 

Messrs. E. R. and F. Turner, of Ipswich, show the 
Omega middlings purifier. In this the middlings 
are exposed to a blast from a fan which blows out the 
impurities and carries them upward. The blast 
rises between a number of tin gutters which are 
laid, with narrow interstices between them, across 
the machine a few inches above the silk. In the 
free space above the blast expands and drops its 
burden, part of which falls into the gutters, part into 
longitudinal shoots. The contents of the gutters 
are brushed out by a travelling brush, into the 
shoots, and are removed in a stream, while the air 





is allowed to escape without the necessity of de- 
livering it intoastiveroom. This is a well-made 
machine, and should do its work well. 

The Brereton Foundry, Rugeley, show a new 
combined gradual reduction grinding and rolling 
mill. It is three-high. The upper and middle 
rollers work against concaves, while the lower rolls 
form a pair, and are plain. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. SHort Broruers, Pallion, Sunderland, 
launched on Tuesday, 9th inst., a steel screw steamer 
named Viribus Unites, built to the order of Messrs. F. 
Mendland Co., London, and of the following dimensions : 
Length, 280 ft.; breadth, 38 ft.; depth moulded, 20 ft.; 
with a deadweight carrying capacity of 3000 tons. The 
engines, which are to be of the triple-expansion type, to 
give the vessel a speed of about 10 knots, will be supplied 
by Messrs. Geo. Clark, Limited, of Sunderland. 





Messrs. Blackwood and Gordon, Port-Glasgow, launched 
on the 12th inst. a steel paddle steamer named Galway 
for the City of Dublin Steam Packet Company of Dub- 
lin. The dimensions are as follows : Length, 262 ft. 10 in.; 
breadth, 27 ft.; depth, 14ft. Gin. The engines are of the 
compound diagonal type; diameter of cylinders, 33 in. 
and 75 in. by 72 in. stroke, supplied with steam from two 
large double-ended boilers, carrying a working pressure 
of 150 lb. per square inch. 

The steamship Londoner, built by Messrs. Schlesinger, 
Davis, and Co., Wallsend-on-Tyne, for the Tyne Steam 
Shipping Company, and intended principally for passenger 
traftic between the Tyne and the Thames, went on her 
speed trial last week. On the first run on the measured 
mile she made 134 knots, which was considered most satis- 
factory, taking into account that she was not properly 
trimmed, and further that there was a very heavy sea 
rolling. On the second trial she made 15.2 knots, which 
gave an average of 14} knots, being slightly quicker 
than that accomplished by the sister ship Tynesider on 
her trial. _The machinery has been built by the North- 
Eastern Marine Engineering Company, Limited, Walls- 
end. The main engines are capable of indicating about 
2800 horse-power, and have cylinders 304 in., 484 in., 
and 77} in. in diameter, by 42 in. stroke. 





A new Norwegian passenger steamer named Mira has 
just been sent from the yard of Messrs. A. and J. Inglis, 
Pointhouse, for the Bergen Steamship Company. The 
new vessel is a screwsteamer of the following dimensions : 
Length, 213 ft.; breadth, 30 ft.; depth, 23 ft.; and 
tonnage, 1000. Her engines are triple-expansion, with 
three cranks, indicating 1500 horse-power; while steam 
is supplied by two steel boilers. 





The new hopper dredger which Messrs. Wm. Simons 
and Co., Renfrew, constructed for the Indian Govern- 
ment, and to be employed at Pambau, underwent her 
dredging and steaming trials on the Clyde with results 
that are highly satisfactory to owners and builders alike. 
The steaming trial on the measured mile showed 1} miles 
in excess of the contract speed, and dredging trials 
proved her capabilities to be also considerably in excess 
of the contract. 


The Greenock Company’s steamship Gulf of Bothnia, 
which was launched recently from the yard of Messrs. 
Caird and Co., went on a trial cruise on the 12th inst., 
in the Firth of Clyde. The new vessel is similar in every 
respect to the Gulf of Genoa, built a few months ago by 
Messrs. Caird for the same owners. She is 350 ft. long, 
42 ft. broad, 29 ft. 3in. deep, and 3400 tons gross. Her 
carrying capacity is about 5000 tons. The ship, which is 
intended for the company’s Australian trade, has been 
fitted to accommodate 20 first-class and 50 second-class 
passengers. On a trial over the measured mile at 
Skelmorlie, the vessel attained a speed of 12 knots an 
hour with the engines indicating 2300 horse-power. 

Messrs. Workman, Clarke, and Co., Limited, Belfast, 
launched a steel screw steamer named Ardanmohr for the 
Ardan Steamship Company, Limited, Glasgow. The 
oa ag dimensions of the vessel are: Length, 276.3 ft.; 

readth, 38.3 ft.; depth moulded, 26.4 ft. The boilers 
are worked on Howden’s principle of forced draught. 





On Tuesday, the 22nd inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer named Regnant, built to 
the order of Mesrs. R. Conaway and Co., of Liverpool. 
The vessel is 265 ft. between perpendiculars, 38 ft. broad, 
and 19 ft.6in. depth moulded. Tri-compound engines 
are fitted by the North-Eastern Marine Engineering 
Company, Limited, of Wallsend-on-Tyne, having cy- 
linders 21 in., 35 in., and 58 in. by 39 in. stroke ; 160 Ib. 
working pressure. 


The new patrol steamer Elcano, built by Messrs. J. 
Fullerton and Co., Paisley, to the order of Mr. John 
Mair, consulting engineer, Glasgow, for the Spanish 
Government, went on her trial trip on the Gareloch on 
Wednesday, 17th inst., and attained a speed of 10} knots 
as the average of four runs on the measured mile. The 
vessel is 72 ft. by 12 ft. by 6ft., and has been fitted by 
Mr. William — Govan, with machinery of triple- 
expansion type 3 cylinders, 74 in. and 12 in. and 19 in. in 
diameter by 14 in. stroke ; and boiler, 7 ft. in diameter by 
7 long, working at a pressure of 160 1b. to the square 
inch, 
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THE WORLD’S COLUMBIAN EXPOSITION. 
Tue MacuInery HAL. 

Tue Main Machinery Building, the facade of which 
adjoins the great central avenue, will measure 850 ft. 
by 500 ft.; this width is spanned by three arched 
trusses, and the interior will thus present the appear- 
ance of three railroad train houses side by side, sur- 
rounded on all the four sides by a gallery 50 ft. wide. 
The trusses are all to be built separately and so that 
they can be taken down and re-erected for railway 
stations or other purposes, 

In each of these three long naves there is to be an 
elevated travelling crane running from end to end of 
the building. These will be useful in moving ma- 
chinery, and when the Exposition opens, platforms 
will be rage on them, and visitors will view from 
these the entire Exhibition at a great saving of 
exertion. 

Shafting for power will be carried on the same 
posts which support these travelling bridges. Steam 
power will be used throughout this main building, and 
this steam will be supplied from a main power house 
adjoining the south side of the building. 

The exterior towards the stock exhibit and the rail- 
road is to be of the plainest description. On the two 
sides adjoining the grand court, the exterior will, 
however, be very elaborate, as will be seen by refer- 
ence to our two-page plate. All the buildings on this 
grand plaza are designed with a view to making an 
effective background for displays of every kind, and 
in order to conform to the general richness of the 
court and add to the general effect, the two facades on 
the court are enriched with colonnades and other 
architectural features, 

The design follows classical models throughout, 
the details being borrowed from the Renaissance of 
Seville and other Spanish towns, as being appropriate 
to a Columbian celebration. As in all the other 
buildings on the court, an arcade on the first story per- 
mits passage around the building, under cover ; and as 
in all the other buildings, the fronts will be formed of 
** staff,” coloured to an ivory tone. The ceilings of 
the porticoes will be emphasized with strong colour. 

A colonnade with a café at either end forms the con- 
necting link between the Machinery and Agricultural 
Halls, and in the centre of this colonnade is an arch- 
way leading to the cattle exhibits. From this portico 
there will be a view nearly a mile in length down the 
lagoon, and an obelisk and fountain placed in the 
lagoon between the two buildings devoted to Agricul- 
ture and Machinery will form a fitting southern point 
to this vista. 

The Machinery Annexe will be placed in the rear of 
the Administration Building, and in the loop formed 
by the railroad tracks. It will be entered by tunnels 
or subways, as well as by bridges, from the Machinery 
Hall and the buildings for Administration, Mines, and 
Transportation, It is to be a very large but a very 
— building. While in the Main Machinery 
Building a railroad train house is the type, in the 
annexe a mill or foundry will be considered the model 
for construction. It is to be built of wood in the 
most simple and economical manner. Its shape, how- 
ever, is pom It is to be annular in form, the 
length of the outer diameter being 800 ft. and the 
inner diameter 600 ft. ‘The building will have a nave 
100 ft. wide, with a lean-to roof 50 ft. wide in one 
story on the inside, and a lean-to roof of the same 
width on the outside. Within the inner circle will 
be a park in which visitors, fatigued by the noise of 
machinery, may rest. The annular form chiefly com- 
mends itself because a circular electric elevated rail- 
way can run continuously around the entire main nave, 
and passengers in it can thus see the entire exhibit 
without leaving the cars; and machinery can be 
easily moved by this means, The power will be trans- 
mitted by shafting crossing the building at each bay, 
with a motor at each shaft. Electrical power will be 
used in the annexe, and steam power in the main 
machinery building. 

Attached to this great annexe will be the power 
house, convenient to the tracks for coal supply, &c., 
containing an immense display of boilers, while in the 
adjoining portion of the annexe building will be estab- 
lished the enormous plant of engines and dynamos. 
This will probably be the largest and most interesting 
display of electrical power ever made. It is possible 
that gas will be used instead of coal for fuel beneath 
the boilers, and in that case a building will be pre- 
pared for making this gas. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 17, 1891. 

Ir frequently happens that the month of June 
develops an unusual demand for iron and steel, but so 
far this month business has been disappointing ; there 
is an assignable cause for it. The depressed condition 
of the money market is responsible for a great deal of 
existing dulness. People generally are dissatisfied 
with prices, Manufacturers are wisely acting against 
over-production. The termination of the coke strike 
last month is responsible for much of the increase of 





THE STEAM TUG “DOROTHY.” 
CONSTRUCTED BY THE NEWPORT NEWS DRY DOCK AND SHIPBUILDING COMPANY. 





the 30,000 tons of crude iron. The coke output has 
already increased to over 100,000 tons per week. The 
steel rail mills are in better condition with regard to 
business than they have been for six or eight months. 
There are still rumours that heavy orders will be 
placed. The western mills have been booking some 
large orders for the North-Western States. Track 
laying will be very vigorously prosecuted during July, 
August, and September in that quarter. Despite the 
general dulness there is projection of a great deal of 
railway building going on. There is, in fact, a press- 
ing need for a great deal of machinery, and much new 
work will be undertaken in the Southern States during 
the next six months. The bar, plate, muck, and sheet 
mills are all working along in a quite easy way, meet- 
ing demand only, and carefully avoiding an accumula- 
tion of stocks. The anthracite coal trade is very 
active, the production averaging 125,000 tons per day. 
General business is 20 per cent. behind last year. A 
general liquidation is in progress throughout the 
country. Merchants and manufacturers are buying 
the least possible ; in many channels of trade prices 
are declining in consequence. 








THE STEAM TUG ‘ DOROTHY.” 

WE illustrate above, by a general view, the steam 
tug Dorothy, recently built by the Newport News Dry 
Dock and Shipbuilding Company, for the New York and 
Northern Railway Company, from the design and speci- 
fication of Mr. Horace See, consulting engineer to the 
first-named corporation: and on the opposite page we 
give two perspective views of the quadruple-expansion 
engines for the same vessel, also designed by Mr. See. 
The following description is taken from our contem- 
porary, The New York Engineer ; 

‘The Dorothy is a fine example of a vessel combining 
many good features, handling with much ease, while her 
engine and boiler take up less fore-and-aft space than 
those of the ordinary two-crank double compound type, 
to say nothing of the three-crank triple-compound; the 
coal consumption is at least 30 per cent. below that of boats 
with double-compound engines of the same power. In 
addition to this her engine can be warmed up at the start 
much quicker than any of the lower types of steam 
engines of the same power, as the range of temperature in 
the cylinders when at work is much less than in the 
others. 

‘* This type of engine is particularly adapted for yachts, 
where fore-and-aft space is of so much value for pas- 
senger accommodations, while coal endurance is an im- 
portant factor ; frequent stoppage to coal up being not 
only a great nuisance, but also an item of additional 
expense. The Dorothy is a staunch iron boat of the 
Gieukee dimensions: Length over all, 90 ft.; beam, 











moulded, 19 ft. ; depth, 10 ft. 9 in. The deck-house is of 
iron, fitted with round side lights throughout. The pilot 
house is of wood on top of an iron house, with the cap- 
tain’s room in the after end. The engineer’s room is aft 
of the engine on the starboard side. e galley and mess 
room are forward of the boiler, which is sufficiently low 
to allow the floor of the galley to be lower than on the 
ordinary tugboat. A cabin below, forward, contains two 
state rooms and eight open berths. An ice-house and 
fresh water tanks are included in the outfit. The boat is 
steered by steam, the steering engine being located below 
in the main engine-room in a convenient position for 
proper care and attention. 

‘The main engine is of the vertical, surface-condensing, 
quadruple-expansion type, with two cranks working at 
right angles to one another, two age being connected 
and arranged tandem to each. The cylinders are 9} in., 
134 in., 18} in., and 26 in. in diameter gee with 
22 in. stroke of piston. Steam of 180 lb. pressure is 
employed. The lower .cylinders are bolted together and 
supported on one side by two columns, which are cast on 
the condenser, and on the other by two wrought-iron 
columns fastened to the bedplate. The cast columns also 
form the guides, which are of the slipper slide variety, 
with water circulation through the go-ahead face. The 
front of the engine is open for examination of the journals. 
The upper cylinders are bolted together, each one being 
supported on three columns secured to the lower cylinders. 
‘Al of the cylinders are fitted with piston slide valves 
operated by the See-Marshall valve gear, and reversed 
by steam gear from the upper platform. All of the main 
steam piston and _valve-rods are fitted with the See 
metallic packing. The condenser is fitted with brass 
tubes and sheets. An independent centrifugal circulating 
pump supplies the condensing water. The air pump is 
driven from the after crosshead, as are also the feed and 
bilge pumps. There are also two independent vertical 
feed, fire, and bilge pumps, arranged either for feed, fire 
or bilge service. The circulating pump is also provided 
with a bilge suction for pumping out the boat. An ex- 
tractor is furnished to remove grease, air, &c., from the 
feed water. The propeller shaft is covered with brass at 
the water end, which revolves on a lignum-vite bearing ; 
the wheel is a solid true screw of iron, 7 ft. in diameter. 

‘‘The boiler is of steel, and of the cylindrical return 
tubular type, fitted with two corrugated furnaces leading 
into one common combustion chamber. It is 93 ft. in 
diameter by 10} ft. long. It was built by the Lake Erie 
Boiler Works, Buffalo, N.Y. The stack is hinged to 
enable it to be let down if necessary, when passing under 
some of the Harlem bridges. A large duplex pump is 
supplied on deck, forward of the engine, with suction 
and discharge connections to side of house, so as to enable 
it to be used either for wrecking or fire purposes, 
suction and fire hose being on board to meet either 
emergency. ; 

me Davy is also a pump on top of house, connected with 
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rompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, | business was done, and several people on ’Change regarded 
but afterwards the figure stiffened a little, and at the close | prospects for the future as a ing but encouraging. 
of the market 41s. was about the price for the rulin he general figure for prompt No. 3 was 41s., but there 
with chain and hand windlass is fitted forward on the} quality. There was next to nothing doing for forward were sellers willing ts accept 40s, 9d. Middlesbrough 
double bits, and bits are conveniently arranged at both | pa , but one contract was entered into at 40s. warrants opened weak at 41s. 104d., but closed rather 
ends and sides . boat. A rr —— with wos is | for delivery of _ 3 to the —_ ha August. Mage | firmer at 42s. cash buyers. 
secured on top of engine skylight. Life preservers, fire | le who bought pig iron purc it with the} ‘ 
buckets, &c., (ae fe ae at convenient points. The body | uaa of pie it 1 ie’ eaauens stores, as @ 4 a — uf 7 ane 1 these — oe 
of boat is painted black, and the houses a buff colour, | higher figure could be obtained for warrants than for | aye egg S rn ‘ch e. © Pas ustry we LM a un- 
similar to that on the cars of the railroad company, for | makers’ iron. One or two sales of makers’ iron were | * *k Scale ad nips h ban spy - Many of the 
whom the vessel was built.” | made on the distinct understanding that the iron should | W°TXS are only running short time, Common iron bars 

not be sent into store. Middlesbrough warrants opened | shi weees are 6 J al. _— ep 10s. ; iron 

at 42s, 3d. and closed 42s. 4d. cash buyers, with very little | S°'P angies, Of. 1 i, 2 * ship plates, 6/.; and steel 

NOTES FROM CLEVELAND AND THE | doing in them. The lower qualities were steady and were | sone: P es rm Cb — 2 mo cent. discount 

NORTHERN ‘COUNTIES. in fairly good demand. No. 4 foundry was quoted 38s. 3d., | or’ pepe eavy sections of steel rails keep at 4/. 7s. 6d. 
MIpDDLESBROUGH, Wednesday. and grey forge 37s. 3d., but some firms might have | 53 : 

The Cleveland Iron Market.—Yesterday there was a accepted contracts at a rather less figure than the fore-| The Eston Steel Works.—The wages sliding scale in 
large attendance on ’Change, but the market was again | going. Local hematite pig iron was only in poor demand. | operation at the gigantic Eston Steel Works of Messrs, 
characterised by absence of business, and this fact ren- | Mixed numbers of makers’ iron were quoted 50s. to 5ls., Ickow, Vaughan, and Co., terminates at the end of 

| but one or two firms were not disposed to sell under | this month, and with the object of arranging the wages 


dered it somewhat difficult to fix quotations. Early in ) 8 and 
the day a small business was reported at 40s. 6d. for 51s. 6d. To-day our market was very idle. Little or no | from the beginning of next month Mr. Edward Trow, the 


the sea and bilge, and available for either fire or pumping 
out the boat. The cylinders, boiler, and steam pipes are 
all covered with non-conducting material. An anchor 
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steelworkers’ secretary, had an interview with Mr. Hilton, 
Messrs. Bolckow’s manager, on Monday. Mr. Hilton 
pointed out that the conditions of trade were such that 
the firm were justified in asking that the 44 per cent. 
bonus given in addition to the rates guaranteed by the 
scale two years ago on account of the improved trade 
should now be discontinued. Mr. Trow said the work- 
men fully recognised the altered condition of trade and 
offered to continue the scale, less the 44 per cent. bonus, 
until the end of the present year. Mr. Hilton accepted 
the offer. Owing to scarcity of work the Eston Works 
are closed this week. Men are leaving the district in 
consequence, and for the first time for many years there 
o- houses standing empty in both Grangetown and 
iston. 


The Fuel Trade.—F uel is pretty steady, average blast- 
furnace coke delivered here keeps at about 13s. per ton. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The operations in Cleveland 
iron again formed the chief feature of the warrant 
market last Thursday forenoon, the purchase of a few lots 
serving to put the price up a few coppers. There was 
much talk about the alleged action of the London syndi- 
cate in advancing the price of Cleveland iron, but there 
were some dealers who thought that the movement was 
entirely local, and that it was a clever operation on the 
part of a prominent ‘‘bull ” to get out of his holding. At 
the close Cleveland iron showed an advance onthe previous 
night’s price of 1s. 2d. per ton at 42s. 6d. Hematite iron 
alsorose 6d, per ton to 50s. 6d., but Scotch closed unchanged 
at 47s, 9d. after 48s. had been done. Hematite iron was 
taken in hand in the afternoon and the price run > 9d. 
per ton to 51s, 3d., making a rise on the day of 1s. 3d. per 
ton. There was no special reason for the rise other than 
that hematite iron was cheap as compared with Scotch. 
The closing settlement prices were—Scotch iron, 47s. 74d. 
per ton ; Cleveland, 42s. 3d.; hematite iron, 51s. 3d. per 
ton. There was an easier feeling in iron trade circles on 
Friday, and Scotch warrant iron was again dull. Some 
business was done in the forenoon at from Thursday’s 
price down to 6d. per ton, and the closing quotation, 
47s. 3d. buyers, was 44d. under their final offers on the 

revious afternoon. Cleveland iron was more largely 
dealt in, and also at easier prices than those ruling on 
Thursday, the closing quotation, 41s. 8d. buyers, being 
a loss of 7d. on the previous day’s advance. Hematite 
iron was firmly held, and lost only 3d. on Thursday’s gain 
of Is. 3d. At the close the settlement prices were— 
Scotch iron, 47s, 44d. per ton; Cleveland, 41s. 9d. ; hema- 
tite iron, 51s. The start of another week brought no 
increase of business on Monday, but rather the reverse, 
for matters were duller on that day than on any 
day last week. Only two lots of iron—500 tons of 
Cleveland and 500 tons of hematite—changed hands 
during the forenoon. The tone of all the markets 
was fairly steady. Scotch iron was quoted at 47s, 3d. 
per ton buyers, and Cleveland changed hands at 
41s. 10)d., while there were buyers of hematite iron 
at 51s. 14d., being an advance of 14d. per ton on the last 
price. In the course of the afternoon Scotch warrants 
improved 6d. per ton to 47s. 9d., hematite iron 3d. per ton 
to 51s. 44d., and Cleveland 14d. to 42s. Some 2000 tons 
of Scotch changed hands, and one or two lots of Cleveland 
and hematite iron. There was very little business done 
in the pig-iron market yesterday, but holders of warrants 
continued very firm. No cash business in Scotch iron 
was done till the afternoon, when one transaction was 
done at 47s. 74d. per ton; which was the price at 
which buyers clo on Monday, but 3d. under 
sellers’ closing price. While buyers at the end of 
business were still at their Monday’s closing price, 
sellers were seeking only 1d. per ton more. A fairl 
good business was done in Cleveland iron, both at cas 
and one month, at better prices, the close showing an 
advance of 4d. per ton. Hematite iron also was strong 
and closed 44d. per ton dearer on the day. The settle- 
ment prices at the close were—Scotch iron, 47s. 74d. per 
ton; Cleveland, 42s. 4}d.; hematite iron, 51s. 9d. per 
ton. Business was very quiet in all departments this 
forenoon, with an easy tone ruling all round. Scotch 
was very dull throughout and declined 44d. per ton to 
47s. 3d., and sellers over. There was only one lot of 500 
tons sold for cash forward, 1600 tons changed hands 
at the opening at 47s. 6d. per ton. No business was 
done in Cleveland iron, but the tone was flat and the 
price quoted was 6d. per ton down at 41s. 104d. Hema- 
tite iron changed hands at 14d. per ton reduction at 
57s. 74d. cash. The afternoon market was quite feature- 
less, and prices were slightly easier, unless in the case of 
Cleveland iron, which improved to 42s. per ton cash. 
The following are the prices for several brands of No. 1 
makers’ iron: Gartsherrie and Summerlee, 59s. per ton ; 
Glengarnock, 59s. 6d.; Calder, 69%s.'; Coltness and 
Langloan, 61s. ; Shotts (shipped at Leith), 61s. ; Carron 
(shipped at thenqumedihl 62s. Uast week’s ship- 
ments of pig iron from all Scotch ports amoun 
to 7626 tons, as compared with 10,750 tons in the corre- 
sponding week of last year. They included 1000 tons 
for the United States, 265 tons for Canada, 377 tons for 
India, 230 tons for Australia, 780 tons for France, 638 
tons for Italy, 960 tons for Germany, 470 tons for Holland, 
200 tons for China and Japan, smaller quantities for 
other countries, and 2396 tons coastwise. During the 
week two ordinary furnaces were blown in at Ardeer 
Works and one at Shotts, making a total of 69 now in 
blast, inst 83 at this time last year. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 514,321 tons yesterday afternoon, as compared 
with 514,969 tons yesterday week, thus showing for the 
week a decrease amounting to 648 tons, 





Scotch Coal Trade.—There is a fair business being done 
in the coal trade. Supplies of all sorts of coal are, how- 
ever, heavy, and sellers are generally anxious to do busi- 
ness. Prices of main and splint coals are easier, and the 
former can be bought about 3d. per ton cheaper. The 
Fife coalmasters have reduced their prices 3d. per ton 
and have agreed to allow an additional drawback of 3d. 
on all cargoes for Cronstadt, with the object, it is said, 
of fostering business with that important Russian port. 
To-day’s prices at Glasgow Harbour are: 

F.o.b. per Ton. 
sd. £72. 
AMID ces ese as ee 8 6 to 
ain coal ace a ai 1 6. 7 
team... ase ove sie 10: 0 ,, 109 
Ell mes eee soo = 90, 98 
A report from Ayrshire states that the principal col- 
lieries of the country are well employed, and that the 
opinion is gaining ground that the Ayrshire coal trade will 
improve in the course of the next few weeks, the present 
being the period at which old contracts are expiring and 
new contracts are being fixed. Dross is in little demand. 
The f.o.b. quotations are as follows: House coal, about 
8s, 6d. per ton; steam coal, 7s. 9d. to 8s.; triping, 6s. 6d.; 
dross, 4s. 6d. to 4s. 9d.; house coal at pithead, 9s. 6d. to 
10s. per ton. Asa result of the brisk demand for cannel 
coal, a considerable number of collieries in Lanarkshire, 
Fifeshire, and Ayrshire have their production for next 
year well, if not even fully, taken up at advanced prices. 


Clyde Navigation.—The quarterly report by Mr. James 
Deas, the engineer to the diyde Trust, shows that in the 
three months 227,384 cubic yards were dredged, and that 
the cranes in the harbour loaded and discharged cargo to 
the extent of 218,382 tons. The Queen’s Dock was opened 
1362 times. Good progress has been made with the new 
Cessnock Docks, 220,023 cubic yards having now been 
dredged out of the north basin, the walls of which are 
nearly completed. At the new graving dock also work 
is proceeding, 15,885 cubic yards having been excavated. 


The New Harbour Works at Ardrossan.—The work of 
excavating the outer basin at Ardrossan new harbour, and 
the blasting operations outside, are being diligently 
“Ser mapenge The excavations in the main body of the 

asin are now completed, and for some time past labour 
has been chiefly directed towards the demolition of the 
old Montgomerie Pier, and the excavations near the dock 
end of the channel. It is expected that the work of ex- 
cavation will be completed by the end of the following 
month, 

West Hiyhland Railway.—This railway has now been 
completed from Fort William to Loch Freig, a distance 
of nearly 20 miles. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Dore and Chinley Line.—Good progress is now 
being made with this most difficult and expensive line. 
The work of tunnelling through Cowburn Hill is very 
heavy, although the excavators have not been troubled so 
much by water as in the tunnel under Totley Moss, be- 
tween Padley Wood and Totley. The Cowburn Tunnel 
will be nearly 4000 yards long, that under Totley Moss 
being 6200 yards in length, so that the Dore and Chinley 
line will contain the second and third tunnels in the 
country in point of length. The strata passed through 
has consisted principally of the Usedale beds of rock. 
Every inch of the way has had to be won by blasting. 
The method generally adopted was that of drilling nine 
or ten holes, in each of which 3 lb. of gelignite, a powerful 
explosive, were placed and fired. Three firings have 
pa som place generally every day, and from 2 ft. to 4 ft. 

rogress has been made on each occasion. The bridges 
Saeieen the Chinley Junction and the end of the tunnel, 
five in number, are finished, and the railway up to this 
point may be said to be practically comple The Dore 
end of the tunnel is also rapidly being completed. 


Three Thousand Miners about to Strike.-—On Friday 
the dispute between the Blackwell Colliery Company and 
their miners in regard to the price list question aeineied 
in the giving in of notices by the men. The point in 
dispute is as to whether an advance of 30 or 40 per cent. 
on the 1888 prices should be paid on by-work, such as 
ri ping and timbering. The masters declare that at the 
Alfreton pit, where a price list has been settled, the men 
have agreed to accept a 30 per cent. rise. So far as the 

recise working of the list is concerned, the men do not 
te this, but they argue that the 40 per cent. advance 
was, as a matter of course, meant to apply all round. A 
ballot has been taken, and the men were, by majority, 
in favour of giving in their notices, which expire in 
twenty-eight days ; 3000 men are affected. Later reports 
state that only two-thirds of the men voted on the ques- 
tion. 


The Steel Trade.—Business in this branch remains firm; 

rticularly in railway material required for Siemens- 
fartin steel. Prices are as follows: Locomotive and 
tender tyres, 127. to 131. per ton; carriage and wagon 
tyres, 10/. to 10/. 10s, ; axles, 10/, to 10/. 10s. ; springs, 
101. ; special Siemens billets, 6/. 10s. ; special Bessemer 
billets, 5/. 17s. 6d, There is an upward tendency in the 
price of Siemens billets caused by the advanced supply 
of scrap iron, which is in short supply. Increased com- 
petition is noted in the crank axle and shaft (marine) 
trade, but there is a sufficiency of orders to insure plenty 
of work for a considerable time to come. In crucible 
steel there is also an improving demand occasioned by the 
requirements for Government work, and an increase in 
— to Germany and the north of Europe. American 
orders, excepting for finest qualities, are slack, 





The Coal Market.—It appears to be settled that coal in 
wholesale supply is to remain at the figures of the past 
six months. ‘I'he new contracts just closed with whole- 
sale manufacturing consumers are those given for weeks 
past, and agents have been unable to make any conces- 
sions whatever owing to the attitude of the colliers. The 
coke market is a shade firmer. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been fairly active. 
The best qualities have made 14s. 6d. to 14s. 9d. per ton, 
while secondary descriptions have ranged from 13s. to 
14s. per ton. aba coal has been dull, and little 
improvement is anticipated in it for some time to come; 
No. 3 Rhondda large has made 13s. 6d. per ton. Patent 
fuel has been in pretty good demand. There has been no 
great inquiry for coke. Foundry qualities have made 
20s, to 20s. 6d. per ton, and furnace ditto 17s. 6d. to 18s. 
per ton free on board at Cardiff. Iron ore has been dull 
at about late rates. 


Devonshire and the South- Western.—A new route to the 
south and east coasts of Devon will shortly be established, 
arrangements being in contemplation by which a steamer 
will run between Torquay, Exmouth, and Dartmouth, 
in conjunction with the London and the South-Western 
trains from town. 


The Telephone in the West.—The Western Counties and 
South Wales Telephone Company, Limited, is about to 
issue at par the balance of 30,000/. 5 per cent. second 
mortgage debentures. One patent of the pone expired 
last December, and another will run out on the 31st prox. 
As this will relieve the company of aconsiderable amount 
of royalty, it is intended to reduce the rate with a view 
to an extension of business. 


Barry Dock and Railways.—A monthly meeting of the 
directors of this company was held on Friday. Mr. 
Robinson, resident engineer, submitted further sketches 
of a proposed low-water entrance at Barry Dock, and, 
after consultation with Mr. Wolfe Barry, it was agreed 
that the entrance should be 9 ft. or 10 ft. below the pre- 
sent dock bottom, so that vessels may enter or leave at 
most states of the tide, while light vessels will be able to 
leave even at low neaps. 


The ‘‘Phebe.”—The Pheebe, second-class cruiser, which 
has been both built and engined at Devonport Dockyard, 
will probably have her trials during the first or second 
week in July, and great interest is felt in the results. It 
is hoped, of course, that the Phebe may attain as high a 
prt. as her sister ship, the Philomel, which was engined 
by contract. 


The Electric Light at Cardiff.—A meeting of the Light- 
ing and Electrical Committee of the Cardiff County 
Council was held on Tuesday, Mr. Alderman Carey 
presiding. Several London electrical engineering firms 
wrote intimating their willingness to tender for the 
supply of electric light, when the council decided to 
commence the work ; and Mr. Wylie, Cardiff, also wrote 
expressing his readiness to become electrical engineer. 
It was decided to preserve the correspondence for re- 
ference. 


The Severn.—The Severn improvement scheme appears 
to hang fire for want of capital. The commissioners 
will not proceed until the full 30,000/. required is sub- 
scribed, and at present the amount promised falls short 
by about 6000/. It is hoped that Cardiff and Birmingham 
merchants will make good half the deficiency ; and in 
order to secure the remainder the Mayor of Worcester, 
the chairman of the Navigation Commissioners, and the 
president of the Worcester Chamber of Commerce, have 
convened a public meeting to secure increased local inte- 
rest in the subject. 


Rhymney Iron Company, Limited.—The directors re- 
port a profit for the year ending March 31, 1891, of 
54.380/., after providing for working expenses and inte- 
rest on debentures. The dividend proposed for the year 
is at the rate of 3 per cent. per annum; and after pay- 
ment of this dividend undivided profit will be carried for- 
ward tothe amount of 27,668/.. The production of finished 
steel during the past financial year was 57,772 tons, as 
compared with 65,386 tons in 1889-90. The quantity of 
coal raised by the company in 1890-91 was 555,257 tons, 
as compared with 549,570 tons in 1889-90, and 488,739 
tons in 1888-89. The company’s colliery operations are 
being extended with a view to a larger extraction of coal 
from the company’s freehold. The Rhymney pit has 
been provided with boilers and a winding engine, and the 
workings have been so enlarged that an increased quantity 
of coal is expected to be sent to market next year. The 
Gilfach ¥ aw is expected to reach coal during the current 
year. Two other pits are also expected to be at work 
at Portlottyn within twelve months. 


Welsh Colliery Amalgamation. —Negotiations which 
have been proceeding for some time for the purchase and 
amalgamation under one company of the National, 
Risca, Abercarn, and North Dunraven Collieries, belong- 
ing to Messrs. Watts, Ward, and Co., have been practi- 
cally completed. The eronens capital of the company 
resulting from the amalgamation is said to be 700,000/. 

The ‘‘ Edgar.” —The Edgar, first-class cruiser at Devon- 
port, is expected to be ready for her steam trials early in 
August. She is the largest vessel ever built in Devon- 
port Dockyard, having been designed for a displacement 
of 7350 tons, with engines of 12,000 horse-power. 


Bristol Wagon and Carriage Works Company, Limited.— 
Theannual meeting of 4 ray ! was held on Monday at 
Bristol, Sir J. Weston, M.P., in the chair, The chairman 
in moving the adoption of the directors’ report, which 
recommended a dividend for 1890-1 at the rate of 10 per 
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cent. per annum, stated that the year’s profits had been 
very considerable and that the directors had been enabled 
in consequence to materially strengthen the position of 
the undertaking. The directors had added 5550/7. to the 
reserve fund, bringing it up to 150,000/.; 2000/7. to the 
depreciation fund, making it 11,000/.; and 8882/. to the 
fund formed to provide for the depreciation of wagons let 
on hire. The price at which the wagons stood in the 
company’s books would thus be reduced to 25/. each. 
Finally a reliquat of 4432/. was carried forward to the 
credit of 1891-2. These arrangements would tend to the 
future equalisation of dividends. The chairman added 
that at the present time the company had many months’ 
work on hand. The directors’ report was adopted, the 
dividend recommended was declared, and Sir J. Weston, 
M.P., and Mr. Aiken were re-elected directors. 





FOREIGN AND COLONIAL NOTES. 

ypanese Population. —The population of Japan 
amounted in 1889 to 39,607,234 persons, of whom 
20,008,445 were males and 19,598,789 females. These 
figures show an increase of 537,543 inhabitants when com- 
pared with a corresponding census taken in 1888. 


Canadian Pacific Railway.—Prince Albert is now 
reached by railway from Winnipeg to Regina and thence 
by the Prince Albert branch of the Canadian Pacific. 

he distance is 357 miles from Winnipeg to Regina and 
247 miles from Regina to Prince Albert. It is proposed 
at a later date to carry the extension from Prince Albert 
to Hudson Bay, a distance of about 500 miles, 


Australasian Population. — The population of the 
various Australasian colonies at the close of 1890 was 
estimated at 3,905,528. This total was made up as 
follows : Victoria, 1,148,603 ; New South Wales, 1,170,000; 
Queensland, 422,776 ; South Australia, 331,056; Western 
Australia, 42,290; Tasmania, 156,622 ; and New Zealand, 
630,781. 

Pig in Belgium.—The production of pig in Belgium in 
the first five months of this year amounted to 243,521 
tons, as compared with 398,230 tons in the corresponding 

riod of 1890, The production of April and May com- 

ined was 78,885 tons. The production of May alone 
last year was 79,650 tons, so that the output is still de- 
clining. 

Gunhoats for Venezucla.—The Venezuelan Government 
has placed an order with Messrs. E. T. Copeland and Co. 
for four revenue cutters or gunboats. Two of the new 
vessels are to be 75 ft. long and 14 ft. beam and two are 
to be 65 ft. long and 12 ft. beam. They are to be equipped 
with triple-expansion engines and Worthington water 
tube boilers. 


Western Australia.—The Government of this colony 
has appointed Mr. T. Griffen angers of railway surveys 
for a term of twelve months. r. Griffen has hitherto 
been in the service of the Victorian Government. 


The Panama Canal.—An extension of time granted to 
Lieutenant Wyse by the Colombian Government gives 
that gentleman till February 28, 1893, to organise a com- 
pany with sufficient capital to complete the Panama 
Canal. The new company is to have till 1901 to finish 
the undertaking. Lieutenant Wyse estimates the cost of 
completing the canal with locks and an_artificial summit 
lake of 20,000 acres, at 24,000,000/. This is about the 
same sum which M. de Lesseps originally estimated 
would be required for a sea level canal complete. The 
question, of course, is how the 24,000,000/. is to be raised. 


New Zealand Railways.—The revenue of the New 
Zealand Government railways in the twelve months end- 
ing March 31, 1891, was 1,123,464/. This total exceeded 
the original estimates by 43,464/. The New Zealand 
Government lines are stated to have nearly earned last 
year the interest accruing on the capital devoted to their 
construction. 








H.M.S. ‘*Britirant.”—The second-class protected 
cruiser Brilliant was launched on 24th inst. from the shed 
in which she had been built at Sheerness Dockyard. De- 
signed by the Director of Naval Construction and laid 
down just 15 months ago, the Brilliant is 300 ft. long, 
43 ft. 8 in. wide, with a mean draught of 17 ft. 3 in., an 
has a displacement of 3600 tons. When finished and 
ready for service the new vessel will be in all respects a 
sister ship to the Latona. The vessel is the largest ever 
built in Snsenwent Dockyard. 


CaTALOGUES.—We have received from the Niles Tool 
Works, Hamilton, Ohio, a copy of their fine catalogue of 
machine tools. The volume in question is nearly as good 
as a treatise on the subject. Indeed it contains the 
fullest and clearest description of the use of the turret 
lathe that we have yet come across, and very complete 
information is given as to the other machines. Amongst 
the novelties we note a large horizontal drilling machine, 
which is at the same time intended to be used as a milling 
machine, being capable of planing quite a large surface. 
The get-up of the catalogue leaves nothing to be desired, 
the illustrations are both numerous and well executed, 
and the letter-press is reg: ood. The Phosphor- 
Bronze Company, Limited, of 87, Sumner-street, South- 
wark, London, 85, have issued a second edition of their 
catalogue of bronzes and special metals. Amongst these 
are included two qualities of Dyan sel wie two of 
‘*Duro” metal, an alloy intended for very heavily worked 
bearings, and several anti-friction metals, The company 
also supply silicon bronze, which is now being so largely 
used for telegraphic purposes, and have acquired the sole 
rights for this country of Bull’s metal, the high tensile 
—— and ductility of which are now becoming well 
‘nown 








MISCELLANEA, 
THE Committee of the House of Lords has passed the 
Bill for the Central London Railway. 


The growth of shipping and one cause of the lowness of 
freights is shown by the official Shipping Register just 
issued for the present month. There were 75,477 tons 
of shipping added to the register, and 38,329 tons re- 
moved. 


Mr. Oberlin Smith, in a lecture before the Franklin 
Institute, stated that experiments by the French Govern- 
ment proved that an alloy of aluminium with 6 per cent. 
of copper was twice as strong as the pure aluminium, 
whilst being only 6 per cent. heavier. 


The s receipts of the twenty-three principal railways 
of the United Kingdom, for the week ending June 14, 
amounted, on 16,245} miles, to 1,417,641/., and for the 
corresponding period of 1890, on 16,186} miles, to 
1,372,303/., an increase of 59 miles, or 0.3 per cent., and 
an increase of 45,338/., or 3,3 per cent. 


The Rawdon Local Board have instructed Mr. W. H. 
Radford, C.E., of Nottingham, to prepare a scheme for 
sewerage and sewage disposal for the whole of the Local 
Board area. The population of the district is 3500, and 
part of it is a residential district for Leeds and Bradford 
merchants, 


The Newcastle-on-Tyne Association of Students of the 
Institution of Civil Engineers have arranged for a visit to 
the Manchester Ship Canal on Friday, June 26. The 
party is to meet at the Pomona Docks, Manchester, at 
2 p.m. on that day, and on the same evening a dinner 
will be held at the Grand Hotel, Manchester, at 7 p.m. 


In spite of the financial failure of the recent Melbourne 
International Exhibition it is proposed to open an Inter- 
national Electrical Exhibition there at the end of the 
present year. The affair, however, is a private specula- 
tion this time, but the old exhibition buildings are to be 
utilised, and the show will be under the patronage of the 
Government of Victoria. 


The Council of the Royal Meteorological Society have 
arranged for a general dinner open to all Fellows of the 
Society and their friends, to be held in the Holborn 
Restaurant on Tuesday, July 7th, at 6.30 p.m. Tickets 
to be obtained from the secretary of the Society at 22, 
Great George-street, Westminster, will be 7s. 6d. each if 
purchased before July 1st, and 10s. each if purchased 
after that date. 


The Agricultural Department at Washington are ex- 
perimenting with a view to ascertaining whether a fall of 
rain can be induced by a violens explosion. In a recent 
experiment a balloon was sent up to the clouds, where it 
exploded with great violence. Later in the evening a 
heavy fall of rain occurred, but whether it was to be attri- 
buted to the explosion remains to be seen. The depart- 
ment will repeat the experiment on a larger scale. 


The United States Consul at Athens, in a recent report 
to his Government, gives some account of the ancient 
metal mines at Laurium. These mines were worked for 
zinc, lead, and iron, and though worked thirty centuries 
ago, are still in operation. At Laurium there are 2000 
ancient shafts, each about 7 ft. square in section, and 
from 66 ft. to 400 ft. in depth. The pear e open into 
ancient chambers sometimes 30 ft. high and 150 ft. wide, 
The amount of material removed has been estimated by 
M. Cordella at 137,000,000 cubic yards, all of which was 
raised to the surface on the backs of slaves, about 3000 of 
which were constantly employed in the mines them- 
selves. 


A United States census bulletin just issued says: The 
statistics show that petroleum was produced in eleven 
States in 1889, namely, Pennsylvania, New York, Ohio, 
West Virginia, Colorado, California, Indiana, Kentucky, 
Tilinois, Kansas, and Texas. The total production is 
shown to be 34,820,306 barrels, valued at 26,554,052 dols. 
They also show the annual production of petroleum in the 
United States from 1859 to 1889 inclusive. The returns 
show that of the total product of petroleum 109,891 
barrels were disposed of for lubricating, 12,330,813 for 
fuel, and 22,379,602 for —e purposes. Nearly 
the entire amount produced in California, Indiana, and 
Ohio was used for fuel, while nearly the entire amount 

roduced in Colorado, New York, Pennsylvania, and 

est Virginia was used for illuminating purposes. 


Some experiments were recently made at the Riverside 
Iron Works, Wheeling, West Virginia, on the com - 
tive liability to rust of iron and soft Bessemer steel. A 

iece of iron plate and a similar pice of steel, bothclean and 

right, were placed in a mixture of yellow loam and sand, 
with which had been ey ge incorporated some car- 
bonate of soda, nitrate of soda, ammonium chloride, and 
chloride of magnesium. The earth as prepared was kept 
moist. At the end of 33 days the pieces of metal were 
taken out, cleaned, and weighed, when the iron was 
found to have lost 0.84 per cent. of its weight and the 
steel 0.72 per cent. The pieces were replaced and after 
28 days weighed again, when the iron was found to have 
lost 2.06 per cent. of its original weight and the steel 1.79 
per cent. 

The railroad department of the Swiss Government has 
issued a circular letter to the various branches of the 
Swiss Railway Union, directing attention to the import- 
ance of standard methods and appliances in the railroad 
service, and to the good results which have already been 
achieved by their partial adoption. Stress is, however, 
laid in the fact that in the permanent way of the various 
Swiss railroads there is still a marked poner sag owing 
not only to the older forms of construction, whi 
happily disappearing, but to variations also in the prac- 
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tice of recent years. While the later methods are com- 
mended as tending to greater safety and general improve- 
ment in railroad management, prominence is given to the 
desirability of uniformity in practice among the different 
lines, and the officials are requested to take the matter 
under consideration, and to determine upon proper reso- 
lutions with this end in view. 


According to Professor Elihu Thomson, it is not the 
extra resistance at the break that gives rise to the heating 
in electric = The imperfect contact there no 
doubt hastens the heating at the joint, but a solid bar 
placed between the clamps of an electric welding machine 
can also be raised to the welding temperature, and the 
bar may be upset there. The real cause of the concentra- 
tion of the heating between the clamps is the relatively 
greater conductivity of other portions of the welding 
circuit, which is usually composed of massive copper 
conductors kept cool in the case of large work 
by the circulation of water. By keeping the con- 
ductors cool in this way their resistance is maintained 
constant, and there follows an accentuation of heat- 
ing effect at the joint where the rise in temperature 
increases the resistance. In large works it has been 
found that hydraulic power can advantageously em- 
ployed both for clamping and making contact with the 
pieces to be welded or worked. In dealing with metals, 
such as lead, tin, and zinc, the temperature required for 
welding is so low that the metal never glows, and the 

rogress of the breaking cannot be watched with the eye. 

y properly shaping the ends leaden water pipes can 
oy be welded together end to end. The meeting edges 
should be thinned so as to reduce the surface of contact 
below the area of the pipe wall. Joints thus made are 
very good and sound. Most metals can be welded with- 
out the use of a flux, but for good work a flux is often 
desirable. 


In Indian Engineering we find an account of the 
immense irrigation works which have been carried out 
in the Godaveri delta. Work was commenced here in 
1847, when the whole district was in a very bad state, the 
population diminishing and the revenue insufficient to 
pay the costs of administration. On the recommendation 
of Major Cotton, a weir was built across the river, which 
raised the water level, enabling irrigation canals to be 
supplied. This weir was of masonry 2} miles long and 
took five years to complete. Though the original esti- 
mate was exceeded, the work proved so beneficial that an 
aqueduct was built in 1853 and the weir raised 2 ft. in 
1861-63. After this, however, it was found that though the 
works already carried out, enabled water to be got on to the 
land there was no sufficient means of getting it off, as the 
new works had seriously interfered with what drainage 
there was, and hence new works having this object in view 
had to be undertaken. These works were commenced in 
1872, ‘and have just been completed ; they have added 
150,000 acres to that previously under irrigation, bringing 
up the total number of acres irrigated by the works on 
the Godaveri delta to 618,649 acres, of which 466,649 acres 
were not irrigated in 1847. The total expenditure on the 
works has been 1,27,19,245 rupees, and the net surplus 
revenue after ying all charges, including interest at 4 
per cent. on all the capital expended, is 11,86,318 rupees, 
or 9.33 per cent. on the capital outlay. This result speaks 
well for the engineers to the undertaking, and should 
encourage the construction of irrigation works in other 
countries. 


A number of experiments on the strength of malleable 
cast iron have been made by a committee appointed by 
the Master Car Builders’ Association. The strength of 
this metal varies with the thickness, as the following 
results on specimens from } in. to 14 in. in thickness 
show : 











, | Elongation | 

Dimensions, | Steength. Per ri on Elastic Limit 
in. in. Ib. per sq. in. | Ib. per sq. in 
1.52 by .25 | 84,700 2 21,100 
1.52 ,, .39 33,700 2 15,200 
1.53 ,, .5 32,800 2 17,000 
1.53 ,, .64 82,100 2 19,400 

- 2 ce 25,100 | i} 15,400 
1.54 ,, .88 33,600 1 19,300 
1.06 ,, 1.02 30, 1 17,600 
1.2% ,, 13 27,400 1 

1.52 ,, 1.54 28,200 1} 


The low ductility of the metal is worthy of notice. The 
committee giving the following Table of the comparative 
tensile resistance and — of malleable cast iron as 
compared with other materials : 





Compare 





Compara- 

4 Elonga- “. 

Ultimate aR pel | tion per bar ag 

Strength. | Strength. Cent in | ,, tility. 
Cast Iron | bia, | Malleable 
| =1 | ‘ \Cast Iron=1 
Ib. persq. in.) 

Castiron .. ae 20,000 | 1 0.35 

Malleable castiron' 32,000 | 1.6 2.00 

Wroughtiron .. 50,000 | 2.5 20 00 10 
3 10.00 5 


Steel castings ..| 60,000 








Tue Exectric Licnt at Hut.—At a meeting of the 
Hull Town Council on.Friday, a discussion took place 
upon a recommendation of the Electric Lighting Com- 
mittee that it should be empowered to at once take the 
necessary steps for laying down an installation of the low- 
tension system of electric lighting, at a cost not exceeding 
,0007. A motion for the adoption of the light was 
carried by 28 to 17, 
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EXHIBITS AT THE DONCASTER SHOW. 


Fig. 2 












































PORTABLE ENGINE BY MESSRS, RUSBON, PROCTOR, AND (0. (See page 754.) 
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PETROLEUM MOTOR BY MESSRS, R. HORNSBY AND SONS, LIMITED. (See page 752.) 


THE TRENT GAS ENGINE. (See page 753.) 


es i 757. 
MESSRS, WELLS BROTHERS’ GAS ENGINE GOVERNOR. (See page 753.) PICKERINGS’ SELF-SUSTAINING HOIST. (See page 757.) 
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WATER-TIGHT BULKHEADS IN SHIPS. 

Str Epwarp Harwanp’s Committee, as we 
briefly intimated in a previous article, have com- 
pleted their investigations on water-tight bulk- 
heads in ships, and have presented their report 
‘‘in dummy” to Parliament. Some of the data in 
the appendix, we understand, has not been finally 
completed, but when that is done the report will be 
issued as a Parliamentary paper. As such it will 
be a valuable contribution to the literature on naval 
science. Besides Sir Edward, there were on the 
Committee Dr. A. C. Kirk; Mr. James Laing, Sun- 
derland ; Mr. Thomas B. Royden, Liverpool ; Mr. 
James G. S. Anderson, of the Orient Line ; and the 
late Professor Jenkins. The Committee com- 
menced their investigations a year ago. There 
was little definite information available, but several 
well-known experts submitted themselves to the 
Committee and gave very valuable evidence, in 
addition to which experiments on a large scale were 
made with models so constructed that they could 
be easily altered to suit various subdivisions and 
various conditions of loading. 

As to the manner of subdivision, and the pro- 
portion of freeboard to the ‘‘ bulkhead deck ”’—the 
height to which the water-tight bulkheads extend— 
the Committee have prepared most valuable data, 
but as these have not been finally checked, we 
defer publication, contenting ourselves for the pre- 
sent with the general recommendations. To be 
safe a vessel must be able to float with two com- 
partments flooded, as in collision the chances point 
to the possibility of the fracture being in the 
region of the bulkhead, and to maintain flotation 
under such circumstances, the Committee think it 
necessary that with the compartments flooded, the 
bulkhead deck should not be nearer the water sur- 
face than is indicated by a ‘‘ margin of safety line ” 
which at the bow and stern would start at a point 
below the bulkhead deck a distance equal to 14 per 
cent. of the depth of the vessel from that deck to 
the keel, and amidships 3 per cent. of that depth. 

Modifications are suggested for cases where the 
bulkheads do not extend to a continuous deck. 
Even longitudinal bulkheads should not interfere 
with the application of the margin of safety line. 
As to the number and proportion of the bulk- 
heads the Committee have done valuable service, 
having made curves and calculated tables showing 
the maximum spacing of such bulkheads permissible 
in vessels of various descriptions and under various 
conditions at any point in the length in connection 
with a given freeboard measured from the bulk- 
head deck. This may be any freeboard which, on 
the application of the shipowner, may be registered 
by the Board of Trade, and the Committee call it 
the ‘‘ bulkhead freeboard,” and the corresponding 
load-line the ‘‘ bulkhead load-line.” These tables 
we hope to publish later. The experiments were 
chiefly directed to ascertain the effect which dif- 
ference in the density of the cargo had upon the 
spacing of the bulkheads, cargoes of coal, salt, and 
iron being tested and curves deduced, with which 
it will be possible to arrive at the density of almost 
any cargo. Iron being most dense, of course indi- 
cated the necessity for the smallest compartments ; 
and the result of enforcing the rule would have 
been to make the spacing of the bulkheads too close 


5! for general purposes, so that in making recom- 


mendations as to the bulkheads they have struck 
a mean. Coal occupies 47 cubic feet to the ton, 
and with bunker coal on board, a full cargo, 
trimmed to give an even keel, was found suffi- 


9 |cicnt to immerse them to the bulkhead load- 


line. Such a cargo the Committee assumed to 
admit water to 40 cubic feet in every 100 cubic feet 
of the space it occupies. As to openings in ships’ 
sides the report lays down instructions so that the 
advantages of eflicient sub-division may not be 
nullified by carelessness. No side lights or ports 
are to come within 12 in. of the bulkhead load-line ; 
side lights for bunkers are to be as thick as half 
their diameter, and to be recessed lin. ; ventilators 
in the ships’ sides are to have automatic closing 
gear, and the sill of the opening is not to be within 
2 ft. of the load-line; port-holes below the bulk- 
head deck are only to be opened by the master’s 
special orders, unless provided with automatic 





closing gear, although in cases where there is more 
than the regulation freeboard this latter instruc- 
tion may be relaxed. All other openings are to 
have return valves. 

An important point, and probably the one which 
will be most provocative of controversy, has refer- 
ence to the description of vessel to which the bulk- 
head regulations should apply. As if anticipating 
criticism the Committee state that the conclusions 
arrived at are the result of much deliberation, and 
are based on what they deemed a fair adjustment 
as between commercial loss from broken stowage 
on the one hand and the greater safety resulting 
from improved subdivision. In judging of the 
matter they supplemented their practical know- 
ledge with reports and evidence from representa- 
tive shipowners and shipbuilders, as to the minimum 
length of holds admissible in various trades. In 
recent years all large passenger steamers have been 
adequately sub-divided ; but the same cannot be 
said for cargo vessels, and particularly of ships, 
and although there is not tke same risk to 
life in the latter, it is difficult to conceive how 
the Committee could have refrained from recom- 
mending that all large seagoing vessels should come 
under the new regulations. At the same time, 
however, they recognise that if small vessels 
were subdivided to such an extent that with any 
two compartments flooded they would float, the 
holds would be so reduced in length as to impair 
their value for commercial purposes. They have 
therefore prepared grades, and these indicate very 
careful consideration on the part of the members. 
Seagoing passenger steamers over 425 ft. long, and 
all passenger cross-Channel steamers, must be so 
arranged that with any two compartments in con- 
nection with the sea flotation will be certain. 
There is little difficulty with the screw steamers ; 
but in the case of paddle steamers where the boilers 
and machinery are in one large compartment, it 
might be difficult for them to maintain flotation at 
the margin of safety line with the machinery, and 
an adjoining compartment open to the sea. Of 
course the paddles, as a rule, protect the ma- 
chinery, but with boilers forward and abaft these, 
they are not entirely free from accident. In the 
interests of public safety the companies will wil- 
lingly comply with any regulations made, provided 
there is any need for a change. 

The second grade, for passenger steamers over 
350 ft. in length, requires the vessel to float with 
two forward or one after compartment in commu- 
nication with the sea, the Committee recognising 
the greater chances of a vessel being smashed in 
collision in the forward part. A centre compartment 
is reckoned aft if only a quarter of its length is 
forward the centre line. Vessels between 300 ft. 
and 350ft. in length require sufficient subdivision to 
float if two of the three foremost spaces are flooded 
or any one of the other compartments. The fourth 
grade includes steamers under 300 ft. long and 
sailing ships carrying 50 passengers or a greater 
number than one to every 33 tons registered. These 
must float with the two foremost or any one of the 
other compartments filled. In the case of cargo 
steamers only, of over 300 ft., and of cargo ships 
of over 275 ft., it is sufficient if they float with one 
compartment flooded, while cargo steamers not less 
than 260 ft., and ships over 125 ft., only require 
to float with a forward compartment filled. The 
foremost compartments are reckoned aft the colli- 
sion bulkhead, which is supposed to be from the 
stem a distance equal to 5 per cent. the length of 
the ship. The Committee give diagrams showing 
the division of typical ships in exemplification of 
the grading. There is given, too, a table of scant- 
lings for the construction of bulkheads, which 
must be secured to the shell plating and the decks 
by frames or angle irons. Other methods of con- 
struction may be allowed if shown to be sufficient 
in the opinion of the Board of Trade. 

All openings in bulkheads are to have efticient 
water-tight doors, and these should be workable 
from above the bulkhead deck, and have an index 
showing whether such door is open or closed, 
except in the case of double doors, the mechanical 
arrangement of which necegsitates one being closed 
before the other can be opened. Portable doors 
are only admissible in the engine-room, and the re- 
moval and replacing of them is to be recorded in the 
log-book. Bulkheads for bunkers are to have double 
doors, and in no case is a door to be considered as 
forming part of a bulkhead when coal is liable to 
rest against one side of it. The doors requiring to 
be kept open are to be closed every twenty-four 
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hours to test their working, and water-tight door 
drill is to be imperative before leaving port. 

Where a compartment is fitted with a longitudinal 
bulkhead, it may be regarded as two or more spaces 
if the stability of the ship is not affected or if a list 
does not put the bulkhead deck below the water-line 
on one of the compartments being filled. Otherwise 
it is to be treated as one compartment and a valve 
placed on it for admitting water to the other side 
of the compartment. This valve is to be workable 
from above the bulkhead deck, and is to have an 
indicator there showing when it is open or closed. 
In cases where owners wish to take advantage of 
any exception made in favour of efficiently sub- 
divided vessels, the Board of Trade must be fur- 
nished with complete drawings as specified in the 
report. 

The Committee, anxious to have the practice of 
subdivision of ships fully carried out, suggest that 
as an inducement some of the regulations regard- 
ing boats and life rafts required under the Mer- 
chant Shipping Act of 1888 should be modified, 
since the subdivision recommended provides against 
loss not only in collision, stranding, or fire. Here 
also it may be mentioned that special provision 
is suggested for egress from a occupied 
by passengers. The points in the report which we 
have brought out indicate the great value of the 
service rendered by the members of the Committee, 
and it is to be hoped that the conclusions arrived 
at will form the basis for legislation at an early 
date, 








THE NAVY ESTIMATES. 

On Thursday morning of last week the House of 
Commons, immediately upon assembling, resolved 
itself into a Committee of Supply, and forthwith 
proceeded to pass votes for the Naval Estimates. 
One never expects to see more than a few seats 
here and there occupied when anything referring 
to the Navy is to the fore, and on this occasion, 
owing to the early hour and the scant notice 

‘members had received, it was only natural that 
there should have been little discussion, and that 
the millions were appropriated at a rate that must 
have been highly satisfactory to the First Lord of 
the Admiralty, who was able to pay a visit to the 
Naval Exhibition and go home comfortably to his 
dinner with his millions, so to speak, comfortably 
in his pocket. Although the discussion on the 
votes was brief and friendly it was not uninstruc- 
tive. The fact is that the present Board of Admi- 
ralty has done so well by the Navy that hostile 
criticism is very difficult; and Lord George 
Hamilton is so perfectly reasonable and willing to 
give way, if reason can be given why he should, 
that political opposition can hardly find ground 
upon which to base an attack. 

Mr. Shaw-Lefevre raised a discussion by object- 
ing to the money spent on fortifying the Island of 
Ascension, but it was not difficult to defend this 
step if only on the ground that Ascension affords an 
extremely valuable sanatorium for those who have 
been debilitated by the pestiferous west coast 
climate. Mr. Duff raised a more practical question 
when he referred to the number of ships that are 
still armed with obsolete muzzle-loading guns. 
Lord George objected to the term obsolete, as the 
guns in question were equal in power and force to 
those of foreign nations. Of course Lord George 
meant ‘‘ to some of those of foreign nations ;” and 
the argument would be an excellent one if foreign 
nations had a proper sporting instinct never to pit 
their newer guns against our older ones ; but until 
such an arrangement can be made the term obso- 
lete has some justification. If, however, we look 
on these guns and the vessels which carry them as 
simply for discharging police duties in peace time, 
the case is on another footing. For slave trade 
suppression, keeping uncivilised tribes in a proper 
attitude of respect, fisheries protection, &c., the 
guns and ships of ten or twenty years ago are quite 
sufficient, and so long as they are only counted on 
for this purpose, no complaint should be made. 
Unfortunately these guns and ships are classed as 
if they were available for serious warfare, and in 
this respect they are justly styled obsolete. 

Sir Edward Reed referred to a matter in respect 
to which the Admiralty may be comhainel te 
getting let off very easily. ‘‘I view with consi- 


erable apprehension,” he said, ‘‘ the depreciation 
of the measured mile test.” It was a fortunate 
thing for some of our authorities at Whitehall that 
Sir Edward was in so mild a mood last week. Had 





he been in his perhaps better-known frame of mind 
he might have given some of his hearers a very 
rr quarter of an hour. The fact is that 
several of our more recent ships have not been put 
through the measured mile trials, not because the 
test is not considered necessary, as Sir Edward 
Reed charitably inferred, but because it was known 
that had the ships been so tried it would be 
proved to the general public how lamentably 
out those who were responsible for the design of 
our warships had been in their calculations. One 
does not expect perfection in the Government ser- 
vice more than anywhere else, but such a complete 
collapse as we have witnessed lately, suggests 
uncomfortable doubts as to the competence of 
official designers, or of their being so hampered by 
restrictions as to make good design impossible. As 
Sir Edward Reed pointed out, it has been our boast 
for years that we have subjected the ships of the 
Royal Navy to a definite test, whereas foreign 
nations were apt to neglect such matters with 
foreign-built ships. We do not think, however, 
that any other naval power has allowed vessels to 
slip into the service ina more disgraceful manner 
than has been observed lately in this country. It 
makes us wish Sir Edward Reed would put on his 
war paint once more. 

The other matters raised were of a more reassur- 
ing description. The First Lord tells us that guns 
are now waiting for ships in place of ships waiting 
for guns, as was the case afew years ago. ‘‘ There 
was no ship,” he said, ‘‘ waiting for 110-ton guns, 
and on September Ist this year there would be one 
of these guns in reserve.” The latter is a very 
proper position for the 110-ton gun. Of the 67-ton 
gun there were twenty in reserve; of the 9-in. 
gun, fourteen ; and of the 10-in. guns, one. ‘‘ There 
was no likelihvod in future of any ship having to 
wait for guns, because, as the different calibres of 
the naval guns were fixed in number, and as there 
was a reserve of guns of every calibre, the reserve 
could be drawn on in case a gun assigned to a 
particular ship was not ready when wanted.” The 
statement is satisfactory as far as it goes, but is 
not borne out by accomplished facts, and official 

romises, as we know, are apt to prove somewhat 
rittle. Lord George quoted what he styled a 
remarkable achievement by the Woolwich Ordnance 
Factory. They had succeeded in constructing 
and delivering four 67-ton guns in eighteen 
months. There is not sufficient data for com- 
parison of an independent kind to enable an 
estimate to be formed as to whether making 
four modern big guns in eighteen months is a “‘ re- 
markable achievement” for an establishment of 
such resources as the Woolwich Gun Factory. 
There is no doubt, however, that the Royal gun 
factories in common with the Royal dockyards 
have improved immensely of late years in the 
manner of turning out work ; so that judged by its 
own standard Woolwich has really compassed a 
‘*remarkable achievement.” Mr. Herbert Glad- 
stone made pleasing reference to the return which 
had been presented of the number of vessels lost 
during the last fifty years. It appears that in that 
period only forty ships had been lost if we exclude 
six which were left in the Arctic regions. In the 
last twenty-five years the number of losses was 
only twenty-four. Dividing the period into decades 
the numbers in 1841-50 were fourteen losses ; 
1851-60, seventeen losses ; 1861-70, nineteen losses; 
1871 80, six losses; 1881-90, eight losses. The 
figures were pronounced highly satisfactory by the 
speaker, astatement which the thin House indorsed 
by cheers. 

We are glad to notice that Admiral Colomb is to 
have 40001. Such a sum is the merest trifle in com- 
parison with the advantage that the Navy has sus- 
tained through his invention. If he had devoted 
one-half of the energy and ingenuity in introducing 
an invention commerciaily he might have been now 
so rich a man that 4000/. would be an inconsiderable 
trifle. Gallant admirals must remember, however, 
that they cannot have their cake and eat it too. If 
they elect to take the safe emoluments and honours 
of Her Majesty’s service they cannot expect the 
chances of fortune which the civilian sacrifices 
everything to attain. Nevertheless, few people 
have better earned their reward than Admiral 
Colomb his 40001. 

Ultimately all the votes were agreed to, except- 
ing that for the Admiralty Office. This was with- 
drawn on the motion of Mr. Jennings. Lord 
George Hamilton gave way in this matter in a 
manner which cannot fai] to command the respect 








of all. Nevertheless we anticipate, and hope, that 
when the vote comes on, Mr. Jennings will raise 
one or two points which he is well capable of 
putting forward. We think also that any honour- 
able member would be doing good service by 
moving for a list of ships which have not success- 
fully gone through the regulation trials, with infor- 
mation as to the reason. 





SOUNDING MACHINES. 

Ar a recent meeting of the Royal United Service 
Institution a very interesting lecture upon sounding 
machines was delivered by Professor Lambert, of 
the Royal Naval College, Greenwich. The author 
had a number of instruments and drawings in the 
theatre by which he illustrated his remarks, With- 
out the aid of these it would not be possible to 
follow Professor Lambert in his descriptions ; but 
in connection with this subject we may refer our 
readers to our description of the deep-sea sounding 
apparatus which we gave in connection with the 
exhibit in the Fisheries Exhibition of 1883. 

All deep-sea sounding machines require the 
vessel to be stopped in order that they may be used, 
but the chief part of the lecture was devoted to a 
consideretion of those sounding appliances which 
can be operated whilst the ship is under way, and 
which are used for navigating rather than surveying 
purposes. The great fault of ordinary methods of 
sounding with the object to avoid stranding is the 
danger arising from the lapse of time between two 
successive casts. A certain cast may show plenty 
of water, but the ship may be two miles away and 
on the rocks before another cast can be taken. An 
instrument which is described as the ‘‘ submarine 
sentry” has been designed by Mr. Samuel James, a 
civil engineer, in order to overcome this difficulty. 
This apparatus was described at some length by 
Professor Lambert, and the Hydrographer to the 
Royal Navy, Captain Wharton, stated after the 
lecture was over that it has been fitted to some of 
the ships of the Royal Navy with considerable 
success. The sentry is intended to give a con- 
tinuous under-water look-out, and automatically to 
give warning of the approach of shallow water. It 
consists of an inverted wooden kite which can be 
trailed at the stern of a vessel at any required depth 
to 45 fathoms. On striking bottom, the blow, 
acting on a projecting trigger, releases the slings of 
the kite and causes it at once to rise to the surface 
and trail in the wake of the vessel. At the instant 
of striking, the sudden loss of tension in the wire 
sounds a gong attached to a winch on board. The 
wire used is of steel and of the highest tenacity 
attainable. Its diameter is 0.067 in., and it is 
capable of bearing a stress of fully 1000 lb., or about 
129 tons per square inch of section. During towing 
the vibration of the wire causes a continuous rattle 
in a sounding box, and the cessation of this noise 
gives an additional indication when the sentry has 
struck the bottom. The vertical depth of the kite 
at any time is indicated on the dial plate of the 
winch. The curve formed by the wire while tow- 
ing is concave downwards, and at first sight it 
would appear as if this curve would change its 
form, and the sinker trail further astern and at less 
depth when the ship’s speed was increased. Professor 
Lambert had carefully plotted out this curve and 
showed the results on a diagram hung on the 
walls of the theatre. By a mathematical analysis 
he showed that the instrument would remain 
constant in its record at any speed of the ship 
between 5 and 15 knots. The weight of the kite 
is equal to, and is therefore neutralised by, its own 
buoyancy, and the weight of the wire is negligible 
compared to the forces due to the motion through 
the water. The forces which remain to be con- 
sidered are: 1. The fluid pressure on the kite. 
2. The fluid pressure on the underside of the wire. 
3. The tension of the wire. The latter is the 
result of the two former. Pressures due to fluid 
motion vary very nearly as the square of the 
velocity. If, therefore, the velocity of the ship be 
doubled, forces 1 and 2 will each be multiplied by 
4, the three forces will all be changed proportionally 
and there will be no change in the direction in 
which they act. This is only put forward as a 
rough explanation of the phenomena, but that it 
is practically true has been, we are informed, cor- 
roborated by practical tests; the depth of the 
sinker not varying more than half a fathom in 30 
at speeds from 5 to 13 knots; above which speed 
the instrument is not designed to be used. There 
are two descriptions of kite, one set at an angle to 
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give soundings down to 30 fathoms, and the other 
slung so as to register down to 45 fathoms. With 
the former about 43 horse-power is absorbed with 
a speed of 8 knots. It should be stated that the 
apparatus can be used for taking soundings at any 
depth within its limits of working, as well as to 
form a permanent indication of when the ship 
passed into water of less than a given depth. All 
that is required to do is to pay the kite out slowly 
with a hand on the brake which is provided for 
checking the speed. When the gong sounds a 
glance at the dial will show the vertical depth due 
to the length of wire paid out. 

On the whole it would seem that the ‘‘ sentry” 
is a valuable addition to the appliances which tend 
towards the safety of a vessel. Many instances 
might be given in which a vessel could proceed 
with confidence, so far as the land is concerned, in 
foggy weather, supposing the commander knew he 
was in water of a certain depth. Perhaps the best 
illustration is that of the Channel given by Captain 
Carpenter. By keeping in 16 fathoms, a vessel 
will be clear of all shoals from the Start to the 
Downs, and by setting the kite at a 16-fathom 
limit the ship could be kept going ahead without 
fear so long as the gong did not sound. Captain 
Wharton tells us that by the sentry a new bank 
was discovered in the Firth of Clyde, having only 
63 fathoms over it, although marked 26 fathoms in 
the chart. It is also stated that had the Serpent 
had one of these instruments in operation, she 
would have had warning of the land before she got 
on the rocks. 

In the discussion which followed Professor 
Lambert’s lecture, the submarine sentry was the 
chief matter dealt with. Sir William Thomson 
was the first speaker, and Admiral Sir John Hay, 
Captain Wharton, Admiral Colomb, and other 
naval officers bearing testimony to the value of Mr. 
James’ invention. Admiral Colomb had had practi- 
cal experience with the apparatus, and spoke as to 
the perfect steadiness with which it worked. He 
found no difficulty in manipulating it entirely by 
himself. 





THE MANUFACTURE OF STEEL 
CASTINGS. 

M. P. Mauuer gives ina recent number of Le 
Génie Civil some interesting particulars on the 
subject of producing castings of Siemens-Martin 
steel, on which but little has up to the present been 
published. Steel for such castings should, he 
states, be fluid, homogeneous, free from blowholes 
and prejudicial impurities, especially from the 
oxides of iron. These qualities belong to all good 
steel, but unless especial care is taken to secure 
them in producing steel castings a complete failure 
will be the result, Fluidity and homogeneity can 
be obtained bya sufficiently high temperature in 
the furnace, provided that manganese is added to 
the charge. This body forms with iron an alloy 
which spreads itself uniformly through the whole 
charge. Silica is less satisfactory from this point 
of view, as the alloy it forms remains localised. 
As the oxidation of the bath will give a brittle and 
useless metal, this is prevented by adding to the 
charge a sufficient quantity of agents having a 
greater affinity for oxygen than iron, by means of 
which the oxides of this metal are reduced to the 
metallic state or to the protoxide, which passes 
into the slag. The substances employed are man- 
ganese and silicon, the former being most used, as 
silicon gives a weak metal. The formation of 
blowholes is also prevented by the presence of man- 
ganese in the bath throughout the process of fusion, 
and by adding a quantity of silicon at the end of 
the operation, the last traces of such blowholes are 
caused to disappear. In the present state of 
metallurgy, it is unadvisable to try and expel sul- 
phur and phosphorus from the metal whilst pre- 
paring it for casting, as such purification takes time, 
whilst to secure a metal free from blowholes the 
fusion should be as rapid as possible. Hence only 
selected material such as the cross ends of Bessemer 
rails, cast iron, &c., should be used for steel 
castings. Up to the present the acid process alone 
has given uniformly successful steel castings, as the 
basic hearth favours the oxidation of the molten 
metal. In melting the metal the composition of 
the charge should be designed to give as rapid 
fusion as possible. From the outset the furnace 
should be pushed, so that the temperature is very 
high at the end of the operation. When this is 
done but little oxidation of the metal will occur 





even before the final recarburation. The following 
composition for the charge has given good results : 


Per cent. 
Cast iron i .. 16 melting charge. 
Eighteen per cent. spiegel 1.8 
Scrap (rail ends) ... na 80 
Forty-five per cent. ferro- 
manganese shh ce 
Silicon spiegel with 10 per 
cent. of silicon ... <a 


1.2 addition to both. 


Total ... ae vay “100 


The cast iron contained 3.5 per cent. of carbon, 
2.00 per cent. of silicon, and 1.50 per cent. of 
manganese; 7 tons were melted and poured in 
seven hours. The metal finally obtained in the 
castings has usually from .200 to .500 per cent. of 
carbon, from .18 to .5 per cent. of silicon, and 
from .320 to 1.0 per cent. of manganese. The 
following Table gives limits, of which a great per- 
centage of the constituent named is dangerous : 


Per cent. 
Manganese ... aaa ror uaa aa 1.2 
Silicon oe a de pe a 0.60 
Sulphur aes da me ane oa 0.08 
Phosphorus oa en ad ee 0.09 


The resulting metal has a strength ranging from 
28} to 43 tons per square inch, with an elongation 
of 12 to 25 per cent. In pouring, one ladle only 
should be used. The metal solidifies rapidly and 
the contraction (0.192 in. to 0.216in. per foot) is 
large and irregular. The quantity required for a 
casting is larger than with cast iron. Thus for a 
heavy gear wheel weighing 2.6 tons, a charge of 
3 tons of cast iron would be sufficient, but with 
steel 3.8 tons of metal will be required. The 
sand abutting the cast must be of specially good 
quality and thoroughly dried, or there will be con- 
siderable disengagement of gas. When set in the 
mould the contraction goes on rapidly, and the 
sand must be removed where necessary to allow 
this to proceed without setting up internal strains. 
The fastenings of the boxes are also slackened 
with the same object in view. In spite of this, 
however, the casting will still require to be an- 
nealed. Asregards the cost of such castings, M. 
Mahler states that they can be estimated at twice 
the cost of cast iron, a rate which pays the founders 
well when their works are properly managed. 








THE FRANKFORT ELECTRICAL 
EXHIBITION.—No. VI. 

Ovr brief allusion to the exhibit of Messrs. 
Kinstein and Co. in the Great Machinery Hall 
(page 711) may be supplemented by some details. 

Drum armature dynamos with two or more poles 
are shown, and such small machines as are intended 
for use as motors to drive small lathes, ventilators, 
or tools requiring moderate power are constructed 
with cast-iron field magnets, excited with one coil 
(Fig. 1, see next page), machines of this type being 
constructed to do duty up to about 1200 watts, or, 
roughly speaking, a little over 14 horse-power. 
Several such motors are in use in the section de- 
voted to workshop appliances involving the use of 
electricity, and among the appliances driven by 
them may be mentioned the glass-grinding tools 
used by Van Praag, and the fans shown by the 
Blackman Ventilating Company, both of London. 

The next larger pattern of dynamo has horseshoe 
fields, also of cast iron, with two exciting coils ; 
this type being made up to 7 kilowatts or between 
9 and 10 horse-power (Fig. 2), but when an output of 
9000 watts or over is required the field magnets 
are inclosed in an outer protective iron clothing or 
drum, the magnets and clothing forming one cast- 
ing, Figs. 3 and 5, this type being practically adhered 
to for larger machines in which the number of poles 
is increased ; dynamos of 30 kilowatts being four- 
polar and those still larger having six or more poles. 

The dynamo G 75 (No. 1 of Messrs. Einstein’s 
exhibit in the official catalogue) is the most pro- 
minent object in Messrs. Einstein’s exhibit, and is 
compound wound and directly coupled with a 100 
to 125 horse-power vertical engine of the firm of 
Swiderski, of Leipzig, and it is designed for a duty 
of 75 kilowatts at a tension of 120 volts. It is 
shunt wound and serves for the lighting of the 
Pfungstadt Beerhall, the Milan Café, the labyrinth, 
the electric shooting gallery, and some less impor- 
tant localities. The junction with the main circuit 
is at a point about 200 metres from the machine, 
and pilot wires serve to convey an indication by 
which a constant potential of 112 volts can be 
maintained at the junction. The machine has 





six inner-pole field magnets (like Fig. 3) cast in 
one piece with the clothing. The core of the six- 
pole drum-wound armature is built up of iron 

lates, which are set on a cast-iron casing supported 
[ four arms, which arms are set screw fashion, 
so that during rotation a current of air is driven 
through the armature to prevent overheating. The 
armature is 27.6 in. in diameter, and rotates 
200 times in a minute, and owing to the nature of 
the winding, only two brushes are essential, still 
six are provided (see page 681). The windings of 
the armature lie in grooves, whereby the distance 
between the field magnets and the armature core is 
reduced to a minimum, and the eddy currents gene- 
rated in the field magnets by the teeth might 
naturally be supposed to cause a noticable loss of 
energy, but by avoiding all rectangular edges, the 
teeth are made to enter and to leave the active 
field gradually, and the above-mentioned source of 
loss is practically eliminated ; moreover, the magnet 
cores are slotted so as to cut the paths of the eddy 
currents. The field magnet casing and the standards 
for the bearings are bolted down to a common 
bedplate, and the lubrication of the bearings is 
effected by the ring method. 

An excellent device for securing good metallic 
contact, for large currents, between the brush- 
holders and the external circuit, and yet allowing 
freedom of motion and ease of adjustment for 
throwing off or putting on, is worth notice, and 
is represented 7 Fig. 4, There are two cast 
rings Rs and R,, both concentric with the 
commutator ; and the inner ring can be turned 
through a small are by the lever h, so that its 
relation to the outer ring can be varied ; the ad- 
justment is fixed by the catch arm, which is shown 
on h, as engaging into notches in the periphery of 
R,. Each brush-holder i is connected to the outer 
ring R by a combined conductor and spring f ; this 
consisting of three stout bands of metal, one band 
of steel, and two bands of copper ; the outside 
end of the combined bands being fixed and insu- 
lated at Z. The tendency or effort of the conductor 
spring f is to remove the brush from the com- 
mutator. Each of the six compound bands f is 
balanced by a spiral spring s which tends to draw 
the brush-holder towards the commutator, each 
spring s being attached to an arm on the inner ring 
R,. By this device all the brushes can be imme- 
diately thrown off or brought on the commutator, 
and this with equal tension, by the action of the 
lever h, and without in any way introducing a 
friction contact. The general set of the brushes is 
provided for by the tooth and worm device shown, 
at the top of Fig. 4. Each system of three brushes 
consisting of the alternate brushes at 120 deg. on 
the circle, is connected by a cast brass ring ; these 
rings serving as general terminals to the armature 
circuit. 

A second dynamo, G 8 (No. 2 in the official 
catalogue), gives 8 kilowatts at 110 volts, and is 
driven by a semi-portable engine of the firm of 
Scharrer and Gross, Niirnberg, and this serves to 
transmit about 8 horse-power to a motor in the 
electro-chemical department, besides operating 
some of the smaller motors already mentioned. 
This machine is compounded for constant potential, 
as its burden may vary very considerably from the 
connection or disconnection of motors. The above- 
mentioned 8 horse-power motor forms one burden, 
corresponding to about three-fourths the duty of 
the dynamo. 

Another dynamo, marked G 4, is a shunt 
machine giving 4500 watts at 110 volts, and is 
driven by an 8 horse-power two-cylinder horizontal 
gas engine of Buss, Sombart, and Co.; this 
serves to drive arc lamps, and its current also 
passes through the various measuring instruments 
exhibited by Messrs. Einstein. 

The arc lamps of Messrs. Einstein are lamps with 
shunt and series coils—occasionally spoken of as 
compound lamps—and both carbon-holders move 
so as to keep an approximately constant point of 
illumination. ‘The mechanism is less complex 
than many lamps, is over the carbons, and is repre- 
sented by Fig. 6. The rocking lever H turns on 
an axis over the letter H, and carries two smooth- 
rimmed wheels R' and R, which bear the cords 
connected with the carbon-holders. When the 
current passes, the right-hand end of the lever H is 
attracted upwards by the top end of the electro- 
magnet E', which is in series with the carbons, 
and by the consequent upward and downward 
motion of the axes of the wheels R' and R?, the 
carbons are separated and the are is formed. 
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When the carbons become separated too far (as by 
burning out) the shunt electro-magnet E? becomes | 
so magnetic as to attract the vertical armature a, 
which is hinged on an axis at d, and carries a 
pushing finger d, and pawl Z, the pawl serving to | 
drive round the ratchet-wheel S one tooth. At! 
the same time the shunt circuit is broken at c and 
the spring f then draws the armature away from | 
the shunt magnet, which now again becomes attrac- 
tive, so that the play recommences and continues 
long enough to drive round the wheel S suffi- 
ciently to bring the carbons to the required ap- 


Fig. 5. 


proximation, the nature of the intermediate gear- | 
ing for this being sufficiently obvious. Fig. 7 isa 
view of a lamp monnting shown by Messrs. 
Einstein. 

A recognised disadvantage of arc lamps in which 
a shunt coil serves to actuate or release mechanism 
for bringing the carbons together is the circum- 
stance that when the lamp has been in action for 
some time, the whole mechanism, including the shunt 
coil, becomes heated, the resistance of the wire in- 
creases, and the shunt operates too late, the result 
being an over-long arc, and finally a rupture of 
the are. In the lamp now under notice, the 
effect of heat on the shunt magnet wire is com- 
pensated in a very ingenious way. The pole-piece 
of the series magnet E is provided with a vertical 
branch e, which lies parallel with the lower half 
of the armature a. The series magnet being 
excited the branch of the pole-piece will tend to | 
draw the armature « away from the shunt magnet, | 
and so far the action will Se to supplement the | 
effort of the spiral spring f; and it is obvious that | 
this supplementing of the spring f will be less con- | 
doodle when the are is attenuated and the cur- | 
rent passing in the main circuit is less. The | 
weakening of the arc, then, accompanied as it is 
by a reduced magnetism of the magnetic branch e, 
will therefore render the functioning of the shunt | 
magnet easier and enable it to operate even though | 
its own proper action is weakened by the increased | 
resistance of its coils arising from the general heat- 
ing of the mechanism of the lamp. This device | 
serves to keep both are and current remarkably 
constant. 

Another device by which the shunt can be ren- 
dered inoperative when the carbons are burnt out- 
so as to avoid damage to the carbon-holders, is 
indicated in the sketch. To the lower carbon, 
holder is attached a projection m, provided with a 
spring, while in the groove of the upright rod is 
an insulated contact at n. These coming together | 
the shunt current is closed, so that the contact- 
breaking device at c becomes inoperative and the 
armature a remains stationary. 

The electric meter of Messrs. Einstein belongs 


to that class of instrument in which a clock or other 
motor is connected with a counter, but in the train 


‘circuit between the motor and the counter is placed 


an organ for varying the rate at which the motor 
acts on the counter, this organ being controlled by 
the current. In order that registration shall not 
take place when no current passes the mechanical 
train must either be broken when no current 
passes, or the motor must only be operative when 
current is circulating. Messrs. Einstein adopt the 


latter principle, and their motor is an electric tor- 
sion pendulum, the coil of which is placed in shunt 


















































with the main circuit, and which starts as soon as 
the current passes. The organ they adopt for 
transmitting a variable speed motion to the counter 
from the constant speed electric clock, is a cone 
along which runs a disc, this disc taking the motion 
from the cone by friction. The axis on which the 
disc is fixed is moved laterally and in a proper ratio 
by a suitable ammeter, and carries the disc with 
it; the axis also bears a worm, which worm acts on 
the counter train, the worm being free on the axis 
as regards lateral motion, but bound as regards 
rotary motion ; i.e., it runs on a square or on a 
feather, 


NOTES. 
Locomotives IN SoutH AUSTRALIA. 

Tue South Australian Railway Committee re- 
cently invited tenders for 92 locomotives required 
for the South Australian Government railways. 
Among the tenders sent in was one by Mr. Martin, 
a local industrial, who offered to supply the 92 
engines for 310,0001. or thereabouts. As this repre- 
sented a price of considerably more than 30001. 
per engine, and as the locomotives could have been 
‘obtained from England for at least 5001. less per 





engine, the Railway Commissioners hesitated to 
accept Mr. Martin’s tender. They were, however, 
overruled by the South Australian Ministry, who 
adopted a minute peremptorily calling upon them 
to accept Mr. Martin’stender. The Commissioners 
had, apparently, no alternative but to submit ; and 
Mr. Martin is to supply the engines at a loss to the 
Colonial Treasury of about 45,0001. We should not 
| have deemed it necessary to call attention to the 
matter had the loss to the colonial authorities been 
say one-third of this amount. There is, no doubt, 
something to be said in favour of a policy of encou- 
raging colonial industry ; but the loss in this case 
is so heavy that the Colonial Government cannot 
escape the charge of a reckless disregard of sound 
economic principles. The South Australian Govern- 
| ment virtually occupies the position of a trustee for 
the whole population of South Australia, and it 
stands in the same relation to the English investors 
who have advanced money tothe colony. But the 
Cabinet of Adelaide, like the Cabinets of Victoria, 
Sydney, and Brisbane, unfortunately cares more 
\for popular applause than for sound finance. 
| Australian ministries are, indeed, mere creatures 
of the Australian Government. 


A New Rirre Macazine. 


A new and very ingenious magazine for military 
rifles must be added to the somewhat long list of 
devices that have been produced with the view of 
filling the demand for an efficient weapon from 
which a continuous fire of from four to ten rounds 
‘can be delivered without reloading. We have de- 
' scribed and illustrated at considerable length most 
of the standard types that have been adopted, or 
‘tentatively accepted, by various governments, and 
'an examination of these different systems cannot 
fail to carry the conviction that the problem is not 
yet satisfactorily solved. We do not go so far as 
‘to say that the Broadwell-Durst magazine—the 
device referred to above—is the best arrangement 
that can be found, but it may be stated with con- 
| fidence that it combines compactness, capacity, and 

simplicity, with a large amount of ingenuity and 
| practical knowledge. The magazine is conical in 












( 








June 26, 1891.] 


ENGINEERING. 


757 
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form, fixed horizontally beneath the gun, with | Port which kept out the Mersey during the pro- 
the barrel of which it is in communication! gress of the excavation was cut through almost 


by means of a slot in the top, coinciding with 
the slot in the loading chamber. On a pin pass- 
ing horizontally through the magazine is a sleeve 
on which are two discs cut away at ten places 
round the periphery, each recess being semi- 
circular and of such a size as to serve as a seat fora 
cartridge. A long coiled spring within the sleeve 
gives motion to this latter, when it has been par- 
tially wound up, by charging the magazine. ‘lhis 
is very rapidly performed by passing the ten car- 
tridges one after the other through the slots in 
the loading chamber and magazine, in which they 
take their proper places in the recesses on the 
discs upon the sleeve, which is caused to turn 
during the operation, and the spiral spring conse- 
quently being wound up; the tension of this 
spring can be altered at will so as to make it turn 
the carrier and bring the cartridges into the loading 
chamber more or less rapidly. As the bolt of the 
gun is withdrawn, a cartridge rises from the maga- 
zine and is forced into the barrel by the advancing 
bolt. The ordinary extractor is employed ; indeed 
the magazine is adapted for application to any 
form of bolt gun. The special advantages that 
may be fairly claimed for the arrangement are sim- 
plicity, automatic action, great compactness, non- 
liability to derangement, and certainty of action. 
We understand that the Broadwell-Durst magazine 
is shortly to be subjected to a series of official trials, 
and after these have taken place we shall illustrate 
and describe the arrangement in complete detail. 


Fioopina THE EastHaM SECTION oF MANCHESTER 
CANAL. 

The flooding of the Eastham section, one of 
eight, on the Manchester Canal, is a noteworthy 
incident in the progress of the works. This section 
is four miles long, the width of the canal being 
170 ft. and the depth 26 ft. It is the section 
nearest the Mersey, and from the locks the canal 
runs parallel with the river, being divided by a 
large embankment. It is the most advanced 
of the sections, operations having been hastened 
to afford a passage to Eastham for boats from the 
Shropshire b 
mere Port might be closed and the embankment 


to the level of low water and a wooden dam in- 


|serted at a point a little below Ellesmere Port. 


When all was in readiness the top beams of 
the dam were removed and the water at high 


' tide flowed into the canal on the evening of Thurs- 





day 18th inst. The flow at first was not great, it 
being desirable to get a film of water into the 
canal before the Mersey water rushed in. At 
succeeding tides the breach in the embankment 
was widened, and the volume increased to about 
40 ft. by 24 ft. deep. The work of deepening the 
channel of the Mersey, which is at present much 
higher than the lock sills, is proceeding, and in the 
mean time a narrow channel is being cut to corre- 
spond with the smallest of the three lock gates by 
which the boats of the Shropshire Union Canal 
may find entrance and egress. Men are now en- 
gaged removing a bank which stands between the 
Eastham locks and the river. The middle lock 
shortly to be opened is 50 ft. wide and 350 ft. in 
length. It is hoped that in a few weeks the part 
of the canal between Ellesmere Port and the River 
Weaver, a length of six miles will be flooded. 


A STEAMER FOR A Five-Day TRANSATLANTIC 
PassaGE. 


There has been placed on view in the Royal 
Naval Exhibition a beautifully finished model of 
a vessel designed by Messrs. James and George 
Thomson, Limited, Clydebank, Glasgow, guaranteed 
to steam at the rate of 23} knots an hour, 
which will enable the vessel to cross the Atlantic 
within five days. Of this model we give an engrav- 
ing on the present page. In view of the diver- 
gence of opinion as to the details of such a fast 
vessel, Messrs. Thomson are naturally unwilling to 
give every one the benefit of their great and 
successful experience in the designing and con- 
structing of modern Atlantic steamers, so that the 
dimensions, &c., are not indicated. We under- 
stand, however, that the vessel is about 630 ft. 


long by 70 ft. beam. The lines are very fine for- 


| ward, and there is a ‘‘sweetness” aft which even 


nion Canal, so that the outlet at Elles- | 
| bilge. 


there proceeded with. The masonry and concrete | 
,same large area balanced rudder and twin screws. 
| These are 22 ft. or 23 ft. in diameter, and they are 
‘well supported. The tube forms a part of the solid 


of which the tidal docks at Eastham are constructed 
and the caissons have heen completed for some 
time. They have already been described (see vol. 1., 
page 748, and page 306 ante). The hydraulic ma- 
chinery, which is being constructed by Lord Arm- 
strong’s firm, isin an advanced state. The bed of the 


exceeds the beauty of the City of Paris. The floor 
is flat, with a scarcely perceptible rise from keel to 
Unlike the City of Paris the new vessel 
will have a straight stem, but she will have the 


forging, there being a heavy web between it and 
the internal framing, while at the extreme after end 
there is attached to the usual A frame another long 


canal is of uniform depth to the Ellesmere Port | tube, in which the shaft will work in bearings. 
locks, the works at which were described recently | There is only a small part of the shaft between the 


(page 243 ante). Only the approach from the Mersey |two bearings working outside the tubes. 


There 


to the Eastham locks has now to be deepened and | are four funnels, and about 200 ft. of the length 


one or two finishing touches to be made to the em-/of the ship is left for the boilers and bunkers. | 





cylinders working four cranks. They will probably 
indicate 33,000 indicated horse-power. Accommov- 
dation is provided for 700 first and 300 second-class 
passengers and about 400 emigrants, and all the 
arrangements worked out in the plans are far 
ahead, as far as regards luxury and comfort, of 
anything yet produced. The plating of the ship is 
carried up to the promenade deck, which runs 
from end to end, and a width of about 20 ft. on 
each side is left for walking. In the City of Paris 
the plating only comes to the upper deck, the 
promenade being supported on stanchions. The 
promenade deck in the new vessel is sheltered by 
a deck above, where the lifeboats are carried, 
while the roofs of the deck structures provide 
& promenade presumably for second-class pas- 
sengers. The smoking-room is forward, and the 
main dining saloon aft, the former on the prome- 
nade and the latter on the upper deck, and over 
the dining saloon there is an immense arched roof 
as in the City of Paris. In addition to the bridge 
forward, there is one aft, both being something 
like 45 ft. from water level. There are two sticks 
as masts, but they seem only for signals and to 
provide a crow’s nest for the ‘‘ look-out.” On the 
promenade deck are twelve machine guns, and in 
other respects the vessel is made suitable for an 
armed cruiser, the plans indicating a more minute 
subdivision even than the very adequate arrange- 
ment in this respect of the recently built Inman 
liners. The model is complete in all details, the 
only omission being that the four funnels are left 
the natural colour of the wood. It is to be hoped 
that ere long they will assume the distinctive 
colour of one or other of the steamship companies. 


Two New Scorcn Rattways. 

Select Committees of the House of Commons 
have passed Bills authorising the construction of 
two new railways practically by the Caledonian Com- 
pany in direct opposition to the North British, 
but in both cases it is desirable opposition. The 
competition between the two companies is pro- 
verbial. Mr. Pope, Q.C., although he annually acts 
for one or other of the companies, said very dis- 
interestedly, that he thought that the time had 
surely come when an end ought to be put to 
this everlasting hungering after the expenditure 
of capital for the purpose of competition. But 
probably the thought was suggested by his desire to 
win the North British case. Certainly public feeling 
supports competitive railways. One of the new 
lines starts at Glasgow and passes for about 14 miles 
along the north bank of the River Clyde to Dum- 
harton, serving the shipbuilding and other works 
there—many of which are without railway facilities 
at present—and providing an incentive to the laying 
down of other industries on the river’s banks. From 
Dumbarton the railway runs north through the 
Vale of Leven, where there are many extensive 


bankment. The natural embankment at Ellesmere! The engines are to be triple compound with four |dye works. According to present arrangements it 











768 


ENGINEERING. 


[June 26, 1891. 








terminates on the banks of Loch Lomond. The 
length of the line is 26 miles, with branches to 
all the works en route, the estimated cost for 
works being 609,3241., for a pier on the Loch 
35001., for 241 acres of land 310,252I., or 
923,252/. in all. The line will have direct connec- 
tion with the Lanarkshire coal and iron fields, an 
important consideration in its favour, as on the 
route there are works employing 34,000 hands, of 
whom 15,000 are engaged in shipbuilding, and 
receive a million annually in wages. Hitherto the 
North British Company have had Dumbartonshire 
as a happy hunting ground, and the people suffer 
under all the disadvantages of a monopoly. It is 
possible that the Caledonian Company may con- 
tinue their line further north from Loch Lomond 
into the tourist districts. Mr. Charles Forman, of 
Messrs. Forman and McCall, one of the most active 
of Scotch railway engineers, has laid out the line, 
_and curiously enough, he also is responsible for the 
other Caledonian line in opposition to the North 
British Company in Fifeshire, where again they 
have hitherto had exclusive dominion. In con- 
tinuation of a scheme authorised last year, which 
included the construction of the Seafield Dock 
at Kirkcaldy, it is now proposed to make a 
railway connecting with the new Kirkcaldy line at 
Cowdenbeath and with the Caledonian main line 
at Larbert, and to have spur lines to various parts 
in Fifeshire and to Grangemouth. The scheme 
involves a tunnel or tube with a single line 
under the River Forth. Borings indicate that 
the strata are impervious to water. The total 
length of the new main line is 24 miles, in- 
cluding spur lines, 31 miles. The total estimated 
cost of the works is 700,000/. The Caledonian is 
going to work the railways for the Kirkcaldy and 
District Company on the basis of 50 per cent. of 
the gross receipts. They will contribute to capital 
200,000/., and the profit over 4 per cent. is to be 
equally divided. The line will be principally 
valuable for coal traffic, as on the route there 
is, it is estimated, 140 million tons of coal, 
and owners already promise extensive traftic. 
In opposition to the authorising of the new 
line, much was made of the new facilities af- 
forded by the North British Company in con- 
nection with the Forth Bridge, and it was pleaded 
that when the Waverley Station was enlarged the 
traftic would be still more efficiently worked ; but 
as an opposition witness put it the Fife people 
would not be Scots if they did not want two rail- 
ways, and the Committee being convinced of the 
necessity passed the preamble. Of course, the 
North British will, in both instances, carry their op- 
position to the House of Lords, and the fight, which 
lasted three weeks, will be gone through anew. 
BOILER EXPLOSIONS AT NEWCASTLE 
AND BURY. 

Two “ formal investigations” by the Board of Trade 
under the Boiler Explosions Act, 1882, have just been 
held, and the facts brought to light are instructive, and 
well worthy of attention by boiler owners and those inte- 
rested in the use of steam. 

he first of these investigations took place at New- 
castle-on-Tyne, and had reference to the circumstances 
and cause of an explosion which occurred on Saturday, 
April 11, at the Usworth Colliery, owned by Messrs. 
Bowes and Partners, Limited. The Commissioners were 
Mr. Howard Smith, barrister-at-law, and Mr. I. Hallett, 
consulting engineer. Mr. K. KE. K. Gough appeared for 
the Board of Trade, Mr. Cooper, solicitor, for the owners 
and the among of the colliery, and Mr. Newlands for 
Mr. George Elwen, the engineer. 

The boiler was one of a series of three, of the double- 
flued or Lancashire type, 20 ft. long, 6 ft. 6 in. in dia- 
meter, made of steel far da in, thick, double rivetted at 
the longitudinal seams, and worked up to 60 Ib. on the 
square inch. It was made by Messrs. Fowler, of Leeds, 
in 1883, but does not appear to have been put under 
steam till September, 1885. The boiler gave way on the 
right-hand side of the shell at the front end, and rent 
through three plates, which were turned over to the left. 
Being situated underground the dam: ge to property was 
immaterial, but five men were injured, four of them 
fatally. The cause of the explosion was very simple, and 
one which would have been detected by a careful and 
intelligent inspection. Owing tothe acid character of the 
pit water with which the boiler was fed, the plates at the 
water line for the whole length were dangerously wasted, 
and in some places were less than yy in. thick. The 
boiler had been examined by the firm’s engineer, who, 
however, was pronounced by the Commissioners to be 
“‘utterly incompetent” or “recklessly negligent.” The 
owners were ordered to pay the sum of 100/., which is 
the highest sum yet levied at these investigations. 

After taking the evidence of the various witnesses, 
including that of Mr. Jackson, engineer-surveyor to the 
Board of Trade, Messrs. Fowler’s engineer, the engineer 
and manager of the colliery, &c., Mr. Howard mith, 














the presiding commissioner, gave judgment. He traced 
the history of the exploded boiler which, when new, was 
tested to 120 lb., and the bursting pressure of which was 
calculated at about 500lb. The boilers were fed from 
tanks in the shaft, 60 fathoms above them, the water 
having in its passage to the tanks percolated through the 
strata, which consisted principally of sandstone and a 
little blue or grey shale, The water had been carefully 
analysed, and owing to its acidity was not fit to be used 
for feeding the boilers. Two years ago, No. 2 boiler, the 
one which exploded, leaked, and at intervals up to the 
time of the explosion, all three had leaked. Some time 
since the Galloway water tubes with which the furnace 
flues were fitted were found to be attacked by internal 
pitting and nearly all of them were removed in conse- 

uence. About six months before the explosion, Mr. 
na. the engineer, and Mr. Wraith, the foreman 
enginewright, examined the boiler and found the plates 
at the water line corroded as much as 3 in., the thickness 
then being gin. instead of 4in. as originally. They 
passed a straight edge along the plate and said they ascer- 
tained how thick it was, but in the opinion of the Court 
it was not possible to ascertain the thickness that way. 
They also stated they sounded the plates with a hammer, 
but the Court considered that if they had been up to their 
business they would have detected the wasting by the 
sound. Mr. Elwenreported to the manager that the boilers 
had generally deteriorated at the water mark, but said 
that with proper attention ‘‘they would go for several 
years.” Six weeks subsequently they again examined 
the — boiler, and again applied the hammer test. 
Mr. Elwen reported the corrosion to have increased, and 
Mr. Wraith considered that the plates at the water line 
had corroded another 34 in. since the prior inspection, 
thus leaving them only 4 in. thick. Since that time the 
leakage had been incessant, and on the night before the 
explosion the behaviour of the boilers was very bad, and 
No 1 was laid off in consequence. Wraith reported this 
to Mr. Elwen, who deputed to William Bell, one of the 
men killed—who had previously been convicted of neglect 
of duty—the discretion of saying whether No. 2 should 
be stoppedor not. The boiler was not stopped, and went 
on leaking and working, till the next day, when it burst, 
killing four men. The explosion was due to the plates 
being so wasted by internal corrosion as to be unable to 
stand the working pressure, and from an inspection o 
those plates the Court was rae that they withstood 
the Pag cae so long as they did. 

Mr. Smith went on to say that they were asked by Mr. 
Gough if blame attached to anybody. hey were of 
opinion that no blame could be attached to the agent of 
the collieries, to the manager, or to the under-manager, 
but very serious blame attached to Mr. Elwen, the engi- 
neer. For a person in his position he was either lament- 
— ignorant, or if he had the necessary knowledge, he 
had been guilty of a most serious dereliction of duty. 
He reported to the manager that, in his opinion, the 
boilers would last a number of years, yo erge oye: | 
that he had just previously found out that they h 
corroded to a very considerable extent. His attention 
was called to the water, yet he did not take any steps to 
have it analysed. It was astonishing, if he was as 
ignorant as he seemed to be, that he had ever ventured 
to take charge of a boiler at all. He had told the Court 
that it was a common thing to stop leaks with horse dung, 
and had confessed that he knew that the leak in No. 8 
boiler was so stopped on the night before the explosion. 
The Court knew that in low-pressure boilers this was 
done, but they had never heard of it being done in high- 
pressure boilers such as these. They could not too 
strongly condemn the practice, which was a dangerous 
one. On the morning A the explosion, although he knew 
that the boilers were in a bad state, and that it might at 
any moment be necessary to shut off No.2, instead of 
going down himself, or deputing a proper mechanic to 

0, he left the duty of determining whether or not the 
iler should be continued in work, to Bell, who 
probably ought not to have been allowed to attend 
toany boiler atall. Under these circumstances it seemed 
to the Commissioners that throughout the time when 
Mr. Elwen was engineer at the colliery, assuming 
that he had the requisite knowledge, he had been exceed- 
ingly negligent in his duty, and that he was very much to 
blame for the explosion. Wraith they did not find to 
blame, he having reported fully to Mr. Elwen the condi- 
tion of the boilers. The Court was of opinion, after very 
careful and deliberate consultation, that this must be de- 
scribed as a disgraceful case. There seemed to have been 
a great want of supervision, in fact, no supervision at all, 
and no proper management. The engineer was either 
an utterly incompetent man or else he had been a reck- 
lessly negligent one; and they must express their grave 
sense of the want of management and supervision. The 
owners of the colliery had made special rules, but what 
was the use of those rules unless they were enforced ? 
Therefore, although it had been argued by Mr. Cooper 
that there was no culpa in the sense of wrong committed 
by the company, still, following the usual course in these 
matters, the Court would put in force the doctrine of 
respondeat superior and find : that Mr. Berkley, as repre- 
senting the colliery owners, was held to be ficeel and 
responsible for the neglect of Mr. Elwen, their engineer ; 
and they so found. 

On this finding of the Court Mr. Gough applied for an 
order against the colliery company for the costs and ex- 
penses of the investigation. 

Mr. Cooper So ecu to this, ashe did not see why they 
should be called on to bey for the negligence of Mr. 
Elwen. The officialscould have no personal responsibility 
with regard to him. 

In reply the presiding Commissioner said there was no 
personal responsibility, but the Act of Parliament said 
the costs were entirely in the discretion of the Court, and 
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they had always ordered the boiler owners to pay if 
persons in their employ had been negligent. The Court 
ruled that Mr. Dosllhey, as representing the owners of the 
colliery, should pay to the solicitor of the Board of Trade 
1007. as the costs and expenses of the investigation. If 
the costs were less the remainder would be returned. 

This investigation is further of interest as showing the 
satisfactory working of the ‘‘ Boiler Explosions Act, 1890.” 
Before that Act, which was introduced last year by 
Sir William Houldsworth, M.P., was passed, boiler 
explosions at collieries were not investigated by the 
Board of Trade, but simply by the Home Office. hat- 
ever information was obtained was practically hidden 
from the public eye, since only a details were pub- 
lished in the annual reports of Her Majesty’s Inspectors 
of Mines. Now, however, such explosions come within 
the Boiler Explosions Act of 1882, and the present case 
is the second which has recently occurred at a colliery and 
respecting which a formal investigation has been held. 
The facts revealed show the necessity of the Act of 1890. 





The second ‘‘formal investigation” to which we may refer 
was held at Bury, and dealt with an explosion which 
occurred on April 22, at the Longcroft Bleach Works, 
Walmersley, owned by Mr. Newton. The Commissioners 
were Mr. Howard Smith, and Mr. G. F. Bell, consulting 
engineer. Mr. Gough represented the Board of Trade, 
and Mr. Norton, solicitor, watched the case for Mr. 
Newton. Mr. John M‘Killop, who was manager of the 
works at the time of the explosion, appeared in his own 
behalf. The investigation occupied two days. 

In this case it was not a steam boiler which burst, but 
a kier, one of three, used for bleaching cotton yarn. It 
was a plain cylindrical vessel 5 ft. 8 in. in diameter by 
5 ft. ll in. high, made up of seven wrought-iron plates 
gin. thick, with dished bottom attached by external angle 
irons. The plates were jointed together by outside butt 
straps ;%; in. thick, single rivetted, with ? in. rivets 
pitched about 2in. apart. The cover, which was also 
dished, was of wrought iron about 4 in. thick with a cast- 
iron joint face rim rivetted to it. It was secured by, or 
rather had provision for, 15 bolts, the bolt holes being 
1} in. in diameter, but the bolts used were in some cases 
only 1 in., and in others less, in diameter. Sixteen bolts 

originally been provided for, but one hole had recently 
y a cast-iron hinge. The age of the kier 
was unknown, but the evidence showed that it was 
second-hand thirty years ago, but was supposed to be at 
that time nearly new. It was used for steaming yarn, 
which was put into it daily. The nuts of the cover were 
provided with wing handles, and it was the practice, 
after putting on the gasket joint ring, to screw down the 
nuts as far as possible by hand, and then to hammer 
round the wing handles until the joint was tight. This 
was exceedingly rough treatment for the bolts, and 
frequently they either broke or the threads became 
stripped. When the yarn was introduced and the cover 
fastened down, steam was let in trom two Lancashire 
boilers working at 301b., but the pressure on the kier 
was lowered to 10 lb. by a reducing valve. 

On Wednesday, April 22, when the kier had been at 
work for about an hour, the cover was violently klown 
off, doing some damage to the works. A man engaged 
near was blown over a wall 16 ft. high, on to the bank 
of a reservoir, into which he rolled but was fortunately 
rescued, and was found to have sustained a fracture of 
the skull. The manager also was slightly injured. 

The cause of the explosion was the failure of the cover 
bolts, which were inadequate for the pressure carried. 
The kier was supposed to be worked at 10 1b., but some 
time before the explosion, the manager thinking the steam 
pressure was not high enough on account of the reducing 
valvenot acting properly, tied down the lever of the reducer 
so as to admit the full boiler pressure. Only seven bolts 
could be found after the oe and all of these were 
broken asunder in the body. The cast-iron rim of the 
kier was fractured at several bolt holes. An examina- 
tion of the reducing valve revealed the fact that some 
= of india-rubber had lodged within it, probably 
rom an old pipe joint ring. This would account for the 
valve not working properly. 

At the formal investigation Mr. Gough gave a descrip- 
tion of the kier and the system of working adopted. e 
referred to the circumstances attending the failure of the 
reducing valve, the peamape shee of the lever by the 
manager, the introduction of the full boiler pressure to the 
kier, and the subsequent explosion. 

r. Newton, the owner of the works, then gave 
evidence. No inspection had been made of the kiers. 
He had no practical experience with boilers, and trusted 
to his manager. Some repairs had been made by several 
engineering firms and he assumed all was right. No 
suggestion had been made to him as to the desirability 
of , safety valve on the low-pressure side of the reducing 
valve. 

Mr. Hoar, engineer-surveyor to the Board of Trade, 
stated that the explosion was caused by the bolts used for 
holding the lid giving way, and this was brought about 
by the constant screwing up and the rough usage which 
they were subjected to. The pressure on the kier was 
much too high. 

The Commissioners, in closing the first day’s sitting, 
laid stress on the fact that no practical engineer or 
mechanic was engaged on the premises. Although it was 
contended that in small works it was not customary to 
engage fully qualified engineers, they submitted that, in 
any case, kiers as well as boilers should be inspected once 
or twice a year by a competent person. 

At the second day’s proceedings Mr. Newton put 
in certain papers to show that he had done all that 
could reasonably be expected from him to provide 
for safe working. nin 9 took the premises scarcely 
a week passed without his having some practical me- 
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chanic or engineer effecting some repairs. It was 
directly contrary to his instructions that the pressure in 
the kier was more than 101b. Through the action of his 
manager, who tied down the lever of the reducing valve, 
the pressure was raised to 30 lb., but that was without his 
knowledge or sanction. 

In giving judgment Mr. Howard Smith reviewed the 


. facts at great length, and said that Mr. Newton and Mr. 


M‘Killop were each to blame. The Court had grave 
doubts as to whether fifteen bolts were put into the lid of 
the kier to keep it down, seeing that only seven had been 
found. The explosion, in the opinion of the Court, was 
caused by the bolts which held the cover giving way, and 
the pressure of steam, which was proved to have been 
about 30 Ib., accelerated the failure. Mr. Hoar had 
pointed out that the seven bolts which had been found 
were broken in the body and one had been torn from the 
head. The diameter of the bolts also was smaller than 
the diameter of the holes, but even if the bolts had been 
a true fit, the stress upon them was far too great. Mr. 
Hoar had told the Commissioners, and they agreed there- 
with, that the construction of the kier and cover was 
defective, that the bolts were insufficient in number, and 
that 10 lb. was the highest pressure at which it should 
have been worked, that being the pressure at which Mr. 
Newton wished it to be worked. With regard to the 
— = inspection, the Court held that Mr. Newton 
should either have examined it himself, or if not com- 
petent to do so, he should have employed a properly 
qualified engineer. A competent inspector would have 
told Mr. Newton that to insure safe working, it was 
necessary there should have been a safety valve fitted 
between the reducing valve and the kier, that was to say, 
on the low-pressure side of the steam pipe, in order that 
those in attendance might ascertain whether the reducing 
valve was acting or not. Such a man would also have 
advised the fitting of a steam gauge on the steam pipe 
between the reducer and the kier. There were extenuating 
circumstances in Mr. Newton’s conduct, but the Court 
considered that themanager knew, orought to have known, 
that he should not have tied down the lever of the valve. 
His excuse was that he relied on the assurance of Mr. 
Newton that the kiers would resist a pressure of 40 Ib. 
The Court accepted that statement in favour of Mr. 
M‘Killop, although Mr Newton had no recollection of 
having said so. Mr. Newton, however, had said he did 
not want the kier worked at morethan 10 1b. It was per- 
fectly clear, therefore, that Mr. M‘Killop was not justi- 
fied in tying down the lever of the reducing valve, and he 
was to blame for so doing. They thought, too, that Mr. 
M‘Killop did not take Pag precautions to see that the 
bolts were in good condition, and that the cover was pro- 
rly put on and effectually secured. ‘The Court, there- 
ore, came to the conclusion that Mr. M‘Killop, as well 
at Mr. Newton, was to blame for the explosion. Since 
the explosion Mr. Newton had, they were glad to say. 
done all in his power to mitigate its effects. fe had paid 
the wages of the injured man from the time of the ex- 
i up to the previous week, when he was stopped 
rom doing so for a reason which it was not necessary 
the Court should inquire into. 

Mr. Gough, on this finding of the Court, asked that 
Mr. Newton and Mr. M‘Killop should be ordered to pay 
the costs of the investigation, or a portion of them. 

The Commissioners in re ry said they would not make 
any order against Mr. M ‘Kil op, on the ground that the 
employer was liable for his actions. They directed that 
ee should pay the sum of 25/. to the Board of 

rade. 

This explosion affords a strong argument in support of 
the view now very generally held, that such vessels should 
be under competent inspection. Kiers, often of weak 
design, are extensively used in bleach and other works, 
and from time to time explosions have occurred with 
fatal results. It would seem but reasonable that sore 
steps should be taken to insure greater safety in their 
construction, mode of treatment, and general working. 





MARINE ENGINEERING PRACTICE FORTY 
YEARS AGO. 
By Dr. Perer Denny, President of the Institute of 
Marine Engineers, 

In his presidential address to the members of the In- 
stitute of Marine Engineers, Dr. Peter Denny, head of 
the well-known firm of shipbuilders and engineers at 
Dumbarton, gave what he himself called ‘“‘old time 
gossip, the knowledge of which by a few survivors must 
soon pass away.” Having returned thanks for election, 
he commended the great vigour of this Institute, which 
he remarked supplied a much-needed want. To the many 
young members, especially, it could not fail to be of 
— benefit. e give some interesting parts of the 

ress. 

I begin at the year 1845, because on the 1st of Januar 
of that year my brothers William, Alexander, and I, 
commenced business as shipbuilders in Dumbarton, 
where our father had carried on the same trade since 
early in the century. My brothers were trained under 
him as wood shipbuilders, but very early became con- 
nected with ship construction in iron. ‘or some years 
previous to 1845 they designed and superintended the 
construction of most of the iron vessels built on theClyde. 
My brother William was not only in the front rank of 
his profession as a shipbuilder, but was also an engineer 
of considerable scientific and practical knowledge. In 
1845 iron sailing ships were scarcely known, and we made 
up our minds to be builders of steamers. In forty-six 
=. think my firm has only built four sailing ships. 

e were not long in securing work. We built and 
launched in that year the first mercantile screw steamer 
constructed on the Clyde, the Waterwitch, for the Dublin 
and English trade. A yacht had been previously built, 





or at all events engined, by Robert Napier, for the late 
Mr. Assheton Smith, of Vayno!,in North Wales. This 
vessel had beam geared engines, the pinion being 
driven, I think, by chains. When we undertook the 
Waterwitch we knew little about screw steamers, 
only a few having been built in England before that 
time. Under these circumstances we applied to Mr. 
Smith (familiarly known as ‘‘Screw Smith”) the patentee, 
who supplied us with information and gave us plans for 
the construction of the screw aperture, &c. Viewed in 
the light of subsequent practice, the construction of this 
aperture was a curiosity, and if it could be seen now by 
some of our young ‘members, might probably be the 
subject of irreverent merriment. The sternpost was 
made like that of a sailing ship, but with an upright 
piece, about 2 ft., forged on to the keel part of it, where 
the forward side of the screw aperture was to be. Screw 
spaces in these days were made with scrimp room for the 
propeller to revolve in, both in length and height. -This 
piece was scarphed to receive the inner post, which was 
precisely like a tuning-fork made in two parts. This was 
carried up straight the height of the aperture, and then 
bent back to take hold of thesternpost. Totheinner and 
outer edges of this forged post were rivetted angle irons, 
to which was again rivetted a plate through which at 
the throat of the tuning-fork was the hole for the pro- 
peller shaft. This plate again had angle irons rivetted 
to it for receiving the ends of the shell plating. The 
after end of the propeller shaft worked in a cast-iron 
boss bolted to the sternpost. s than a year after 
this, forged inner and outer posts took the place of 
this peculiar structure. I may mention that Mr. Smith 
appointed us agents for his patents on the Clyde district, 
but I am sorry to say we never got a penny of royalty for 
him. He died in straightened circumstances. The 
Waterwitch and two other vessels, the Mazeppa and 
Erin’s Queen, which immediately followed in the same 
year, had each engines by Caird, of Greenock. These 
were of the ‘“‘Table” type. The Mazeppa was lost a 
month after being put on the trade between Glasgow and 
Liverpool, but_had, up till that time, done well. The 
engines of the Waterwitch and Erin’s Queen never gave 
satisfaction, were taken out and others substitu for 
them. In 1846 we contracted to build the Northman for 
trading between Leith and the Orkneys. For this vessel 
Messrs. Caird also made the engines, which were of the 
now familiar inverted or steam hammer type. These 
were the first marine engines of this description on the 
Clyde, or I think elsewhere. The results were most suc- 
cessful, and this kind of engine speedily became popular, 
and has, long ago, become the type for, at all events, the 
engines of the mercantile marine. Mr. Bourne, in his 
book on the screw propeller, ascribes the introduction of 
this engine to Messrs. Thomson, of Glasgow. I think in 
this he is mistaken, as these gentlemen did not begin 
business as engineers until after the Northman was built. 
In these days, and for years after, there were no brass- 
lined propeller shafts or lignum-vite bearings; seldom 
even a donkey engine, and the use of an indicator was 
undreamt of. Seven pound per square inch, at the most, 
was the working pressure in the boilers, and I remember 
river steamers on the Clyde working at less. Everything 
was of the simplest and plainest kind, but, as far as my 
memory goes, was fit for its work, although that is possibly 
not saying much. : 

As bearing on the kind of knowledge of the propeller, 
possessed by some engineers at that period, we had an 
amusing instance in 1847, when we contracted to build a 
small screw steamer of 83 tons for the Glasgow and West 
Highland trade. For the engines we contracted with a 
Glasgow engineer. She was launched and sent there for 
the machinery, which was duly fitted. How long she 
took to return from Glasgow, I do not know, but this I 
remember, that on taking her out for her trial trip we 
took half an hour from the quay at Dumbarton to the 
castle and back, the distance being half a mile. A happy 
thought struck the engineer as to how he would effect a 
perfect cure. He rivetted angle irons at the points of 
the propeller blades, and to these rivetted a rim of plate 
iron about 14 in. broad encircling the blades. The result 
was, if ible, worse. I believe this ring round the 
blades canadien has been patented more than once 
since then. . 

My brother William undertook to make a propeller 

ttern for the Glasgow engineer. This he did by having 
it sawed out of a solid log by two skilful old sawyers in’our 
employment. I remember seeing them at it with a saw 
about 2 in. broad, working the twist from a training 
stick. The propeller cast from it was a perfect success. 
At this time we had a duplicate pair of engines being 
made by the same engineer for another small vessel. My 
brother made the propeller pattern for her also, but in 
this case he built it of layers of wood spread out like a 
fan. This may have been done before, at all events it was 
a plan followed by Tulloch and Denny and other engi- 
neers for some years after. The first of these steamers 
have referred to above is still running at 44 years of age 
between Dumbarton and Glasgow, and she will 
recognised by our Dumbarton members as the ‘‘ Tammy 
Shop.” In the year 1846 we built, as sub-contractors 
to Caird and Co., two screw steamers called the Osmanli 
and Aram, for a Liverpool gentleman, who had made an 
arrangement with the various Levant traders to establish 
aline of screw steamers between Liverpool and Constanti- 
nople. They were guaranteed to do the distance in 20 days, 
Nogreat speed. Healsocontracted with Messrs. Ditchburn 
and Mare, of London, to build a third—the Levantine. 
Messrs. Caird constructed the engines for all three. The 
superintendent engineer of the owners, who also made 
out specifications and plans of ship and engines, was a 
well-known man in his day. He was undoubtedly a 
clever engineer, and did much useful work, but he was 
a man with crotchets. Now, the most dangerous man I 


know of is a clever engineer with such. We have all, I 
take it, known them in our day. Like the poor, they 
will be ‘‘ ever with us.” Now, this gentleman’s crotchet in 
the three vessels above referred to, was the rotary engine. 
It'was not new. It had failed before, but he thought he 
knew the cause. In what his engine differed from pre- 
vious ones of the kind I do not know. Rotary engines 
were, however, fitted in the three vessels, which, when 
finished, were put on the intended trade. After a short 
time it was manifest that they could not even face the 
very moderate conditions undertaken. The engines were 
condemned, and replaced by the recently introduced 
inverted cylinders. The last ship Messrs. Caird and Co. 
engined for us, after six years’ pleasant business connec- 
tion, was the Lady Bird, for the Newhaven and Channel 
Island trade. She was a nice craft for ngers and 
light freight, and had geared inverted cylinder engines. 
The wheel was internally geared. A year ago this vessel 
was still working in New Zealand. 

In the year 1850 it became apparent to me that our 
machinery should be made in Dumbarton. I therefore 
proposed to my brothers, William and James (who, with 
myself, were the sole partners of William Denny and 
Brothers) that I should commence engineering, and this 
was accordingly arranged. I took into partnership my 
friend, the late Mr. Tulloch, and we o— business under 
the firm of Tulloch and Denny, changed in 1862 to Denny 
and Co. Ground could be had for next to nothing in 
Dumbarton at that time, and I bought the site for the 
commencement of what are now the very considerable 
works of Denny and Co., for 212/.—a freehold, with right 
of river frontage. We had very little capital, but we 
made the best of it. In fact, we at once got into a good 
business and did not need much. Before we had any 
erections on the ground we got an order for a pair of 48-in. 
cylinder engines for a vessel called the Phebe. The pat- 
terns for these engines were made in an outside shop by 
our only hand then employed, Mr. W. Wallace. his 
gentleman remained with usasa leader in our works until 
the year 1856, when he became superintendent of the 
Allan Line, in which service he has ever since remained 
and is doubtless known to many of P en as a distinguished 
man in his position. I have said we were not long in 
getting into a good business. In February, 1851, we con- 
tracted with Messrs. W. Denny and Brothers to supply 
them for the Cunard Company with machinery for the 
steamers Australian and Sydney. These engines were of 
the ‘‘beam geared” type, with 66 in. cylinders by 
4 ft. 6 in. stroke. These were rated at 300 nominal horse- 

wer. (Effective horse-power was not spoken of then. 

he boilers had brass tubes. These vessels were intend 

for the Atlantic trade, and were only of builder’s dimen- 
sions, 216 ft. by 34 ft. by 25 ft., but were sold for the 
Australian mail service. These engines were followed in 
October of the same year by repeats for the Andes and 
Alps, also forthe Cunard Company. These vessels, how- 
ever, were 15 ft. longer than the first two, and were their 
first screws on the Transatlantic trade. Think of these 
vessels forty years ago as contrasted with the modern 
Umbria, City of New York, and Teutonic. 

Fortunately for stowage in those days, boilers were 
considered a ‘‘ mere circumstance” on board a steamer. 
Seven pounds of pressure if you could get it, if not, as 
much as you could. I remember the boilers of that time 
with the splendid stalactites of salt on their fronts an 
elsewhere, and, when under trial, the comforting assur- 
ance of the foreman boilermaker that they would soon 
“tak’ up,” which they did in a way, often with the 
assistance of horse manure. It was about this time, pos- 
sibly a few years later, that a well-known Clyde engineer, 
still alive, told me that he had been asked to arbitrate in 
a question about a boiler which was complained about as 
dalustive, He said he went to inspect it with the inten- 
tion of helping a brother chip out of a difficulty if at all 
possible. is remark to me as to the result was, ‘*‘ Haud 
in watter? It wadna haud in sma’ tatties.” So far as 
Denny and Co. are concerned it has been one continued 
progress in their business. The original shop still exists 
in the south-west corner of, and covers an area of, only 
about 6 per cent. of the present works, 

From 1845 to 1860 I cannot say any very material ad- 
vance had been made in marine engineering. Pressures 
were gradually increased, with a larger range of expan- 
sion in the cylinders, and at one time it was thought that 
superheated steam was to revolutionise everything. Then 
surface condensers replaced the old jet ones, but the real 
advance only came with the introduction of the com- 
pound engine. Very early Messrs. Randolph and Elder 
were constructing engines on the old ‘‘ Woolf” principle 
for marine purposes. They met with many difficulties 
for a long time, but perseverance and accumulating expe- 
rience ultimately led to successful results. The principal 
factor in this success, however, I think was due to the 
abandonment of the double-cylinder ‘‘ Wolf” engine in 
favour of the now well-known compound engine with 


I | two cylinders and cranks at right angles and with the 


intermediate receiver. Who was the first to put such 
an engine in practical work on board ship I do not know, 
nor do I know in what year this wasdone. About the 
year 1867, however, the compound engine began to 
attract general attention, and we were frequently asked 
by our constituents in regard to it. Wecould give little 
information, because we knew little and could not obtain 
anything reliable. Under these circumstances I applied 
to my good old friend, the late Mr. Randolph, but he 
was rather nasty, and told me to find out for myself, and 
pay for it, as he had done. Well, I did find out for -_ 
self, and did not pay for it, but made money 2 it. Early 
in the year 1868, bom then the sole partner of W. Denny 
and Brothers, I laid down aship on my own account, and 
contracted with my firm of Denny and Co. to make for 
her a set of compound engines. Before this vessel was 





half finished she was acquired by the Cunard Company 
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and called the Batavia. The engines were a complete 
success, and Mr. (now Sir John) Burns assured me, after 
having had experience of her, that they never had a ship 
that had paid them better. Before the Batavia went to 
sea the compound system was established, and speedily 
became universal. In my opinion this new departure was 
largely, if not altogether, due to the efforts of Messrs. 
Randolph and Elder pushing into notice first the ‘* Woolf,” 
and then the compound engine as it is known to-day. 
Compound engines effected a large saving in fuel, and in 
this respect is notable as the most pronounced individual 
improvement that had up to that time been made in 
marine engineering since the introduction of steam navi- 
gation. 

From the time of their first use, marine engines and 
boilers had been no doubt gradually but surely improved, 
so that the best in use just before the advent of the com- 
pound were probably even more economical compared 
with their progenitors than was the compound engine 
compared with them. No records, as far as I am aware, 
exist as to the consumption of coal per horse-power of the 
very early marine engines. But comin ) 
which I begin my restrospect (1845), I take it the con- 
sumption of coal per indicated horse-power cannot be put 
down at less than 5 1b. per horse-power per hour. The 
ocean paddle steamers of that time, at least the Cunard 
ones, had the old flue boiler working at a pressure of 
about 6 lb. per square inch, and I have told you that the 
screw steamers built by us at that time worked with 
about the same pressure, although they had tubular 
boilers. I do not think, therefore, that I do injustice to 
the engines of these days in debiting them with the 
coal consumption I have named. As time went on _pres- 
sures were gradually increased, which, coupled with im- 
proved design and workmanship, both of engine and 

yiler, were productive of a gradual increasing economy, 
so that I think I am not far wrong in saying that 
the engines at the end of the fifties consumed some- 
where about 4 lb. per horse- power per hour. 
Karly in the sixties came the reintroduction of condensa- 
tion by surface for ocean-going steamers, and the pressure 
in use had risen to about 30 1b. per square inch. In some 
cases steam jacketted cylinders were used with a range 
of expansion greater than was then common, so that with 
the above-named pressure the consumption of coal fell to 
about 3 lb. per horse-power per hour. Such, I think, is a 
pretty accurate statement as to the position of the ordi- 
nary marine engine at the time when the compound one 
began to come into use. From this it appears that in the 
course of years, by a gradual development, the coal con- 
sumption per horse-power per hour had been reduced 
from 5 lb. to 4 lb., and in some cases even to 3 lb., equal 
to a saving in the former case of 20 per cent., and in the 
latter of 40 per cent. Thecorresponding consumption of 
the compound engine at, and for some years after, its 
introduction may be put down at 2} Ib. This figure was 
improved upon gradually as still higher pressures were 
used. Taking it as I have given it, it represents a saving 
of 25 per cent. over the best previous practice. This state- 
ment, however, is possibly to underrate the value of the 
new system, and I would be disposed to oe the average 
general saving by the compound over the ordinary en- 
gines re es by it at not less than 40 per cent., so that 
the total economy achieved since 1845 may be put at about 
55 per cent. 

Fifteen years or thereby elapsed, and there was another 
stirring of the dry bones. Efforts still being made (as they 
are now) to effect further improvements, resulted in the 
introduction of the triple-expansion engine about the 
time I have indicated, viz., the year 1884. It is true a 
triple engine had appeared ten years before this. Havin 
referred at some length to this engine, and to the me 
ruple-expansion engines, of which his firm had con- 
structed a large number, Dr. Denny concluded a most 
interesting address. 








WATER GAS. 
To THE EprTor or ENGINEERING. 

Sir,—I notice that Mr. Head, in his letter of June 10, 
admits having made the trifling mistake of more than 
50 per cent. in his estimate of the quantity of coal re- 
quired to puddle white iron in an ordinary furnace, 
making it 12 ewt. to 13 cwt. to the ton instead of the 
8 ewt. he talked of before. He then assumes that the 
Siemens furnace will be able to do the same work with 
3 cwt. or one-fourth of the quantity. When Mr. Head 
can assure your readers that any of his furnaces are 
regularly producing puddled bar from grey iron for 6 cwt. 
of coal, and from white iron for 3 ewt., they will be glad 
to hear it, but I would recommend him to get more 
accurate statistics of what is already being done in the 
ordinary furnace before he assumes results such as put 
forth in his letters. 

Would Mr. Head also say whether his furnace supplies 
any heat for raising steam, as this is an important factor 
in the economical working of any puddling furnace. 

Yours faithfully, 
LeonARD CoorEr. 

32, Park-row, Leeds, June 20, 1891. 





STEAMSHIP SPEEDS. 

To THE Epitor oF ENGINEERING. 
Sir,—May I be allowed a little space in which to add 
my protest to that of “G.,” anent the misuse of the word 
**knot.” At the same time I fear it may be wasted space, 
for directly after reading the above mentioned, I came 
on, I grieve tu say, the most flagrant misuse of the term 
which I have ever seen, and alas that it should be so in 
the very of ENGINEERING itself. In the course of 
the very interesting article on the Atlantic liners it 
will be found that speeds are spoken of indiscriminately as 
*knots” or *‘ knots per hour,” tables having each of these 


to the period at | ©4 





for headings being given; the length of days’ runs are 
given in knots ; and, to crown all, we find that on one 
occasion the City of Paris had a “‘speed for the day of 


511 knots.” To this last I will add no comment, but that 
the next time she travels at that rate may I be there to 
see. : Yours faithfully, 


J. H. SLADE. 
H.M.S. “‘ Asia,” June 24, 1891. 
(Mr. Slade is perfectly justified in his criticism; of 
course ‘‘ speeds ” in the sentence quoted should have been 
‘* distance run.”—Eb. E.] 








ATLANTIC RECORDS. 
To THE Eprror oF ENGINEERING. 

S1r,—If you could add to the records you have already 

iven of Atlantic fast liners those of the French steamers 

a Gascogne and La Bourgogne, it ‘vould be interesting. 
The Cie. Transatlantique have an adinirably organised 
cabin service in their Atlantic and Mediterranean lines, 
and an idea is current in France that their steamers are 
ual in speed and size to the great Liverpool ships. To 
dispel this idea your reco:d would be valuable. 

Yours truly, 

June 21, 1891. TRAVELLER. 

(When preparing our statistics we communicated with 
the Compagnie Générale Transatlantique as with other 
companies, and received from the Paris Company the fol- 
lowing reply: ‘‘ En ce qui concerne les paquebots actuel- 
lement en service sur la ligne du Havre & New York, 
nous ne pouvons ’ notre grand regret vous fournir les 
indications que vous nous demandez, _ que nous 
avons, selons notre usage constant, refusé déji de les 
livrer & la publicité.—Enp. E.] 





THE ‘‘TEUTONIC.” 
To THE EDITOR OF ENGINEERING. 

Srr,—On page 725 of your last issue you give the depth 
of the Teutonic and Majestic as being ‘594 ft.,” and this 
figure I find on reference in your issue of December 19, 
1890, also; but this is not correct I believe, should it not 
be 394 ft. ? 

Will ‘G,” who has been, through the medium of your 
columns, recently instructing ‘* White Star ” on the cor- 
rect use of the words “‘ knot ” and ‘‘ mile,” kindly inform 
me what is the exact length of the knot or nautical mile ; 
do I understand it is more than 1760 yards ? 

I am, Sir, yours truly, 

June 23, 1891. wae: 

[The depth of the Teutonic given by us is, we believe, 
perfectly correct. As regards our correspondent’s final 
query, we may say that we thought it was generally 
known that a knot or nautical mile was mar to one 


minute of longitude at the equator, or 21 rooths of the 


earth’s equatorial circumference, the value of this distance 
being given (according to different measures of the earth’s 
diameter) at 6082.66 ft. to 6088.44 ft. The Admiralty 
knot, however, which is that adopted for all naval speed 
trials, is fixed at 6080 ft.—Eb. E.] 








THRASHING MACHINE TRIALS ; THE 
R.A.S.E. ‘‘ PRIZE SYSTEM.” 
To THE Eprtor or ENGINEERING. 

Sir,—The Doncaster farce has attained its dreary end 
and Dr. Anderson, M. Inst. C.E., and his agricultural 
colleagues are released from duties which were at once 
an indignity to themselves, and a discredit to the Royal 
Agricultural Society of England. 

The leading makers of thrashing machines have r - 
nised the fact, that competitive trials, however skilfully 
organised and efficiently conducted, could only result in 
dissatisfaction to the majority of firms of almost equal 
merit, and that the summit of absurdity would be attained 
were the “‘ first prize” (!) awarded to a firm already enjoy- 
ing a large share of public confidence. 

t was, therefore, also apparent that the least injury to 
the reputation of the majority of leading firms would be 
attained by abstention from this miserable and ill-orga- 
nised competition, leaving to the judges the unenviable 
task of awarding the R.A.S.E. prizes to machines, which 
may not be generally ranked quite foremost in the public 
estimation. 

I suppose that some commercial benefit may accrue to 
the firms who have condescended to snatch this doubtful 
palm, and the council of the R.A.S.E. may arrogate to 
themselves some merit for this result; but the question 
must arise whether the R.A S.E. has really consulted its 
own oy and the true interests of the public by perse- 
vering with a measure, and with a system, which must 
have a tendency to alienate from the manufacture of 
thrashing machines and other high-class agricultural 
appliances those firms who cannot condescend to these 
farcial performances, and who nevertheless possess the 
best appliances and can best afford to employ the talent 
requisite for the production of machinery to represent 
the most improved practice of the times. 


Tam, &c., 
Mark Garrett, M. Inst. C.E. 
Leiston, Suffolk, June 20, 1891. 





THEORY AND PRACTICE. 
To THE Eprror oF ENGINEERING. 

Srr,—Having read Mr. Taylor’s letter in your last 

issue, I beg to be allowed to make a few remarks regard- 
ing its contents. 

n the first place, Mr, Taylor evidently thinks that it is 

a very easy matter to pick up shop training, but he would 

be a wonderful ‘‘ boy” who could find out in a few months 


what it was that he required to know, and further I con- 
tend that it would take any ordinary youth the full time 








of the usual apprenticeship (from sixteen to twenty-one) 
to gain even a moderate knowledge of workshop practice. 
our correspondent evidently is not aware that the 
working week consists of 54 hours, or he would not have 
bewailed the fact that a lad has to work from ‘‘six to six,” 
and I should like to know who are the ‘‘ many firms” who 
allow their apprentices to leave before the regular time ; 
personally I never heard of one so considerate. 

Mr. Taylor again errs in advocating an earlier entry into 
the shops, because, as a rule, the younger an apprentice 
is the less anxious is he about getting on, and the fonder 
is he of getting into mischief, as any foreman knows who 
has many lads under him. 

That a knowledge of mathematics is necessary is 
not to be denied, but I fail to see of what use the Calculus 
is to the general body of mechanical engineers in every- 
day life. I once asked an acquaintance, who prided him- 
self with a knowledge of it, to give me a single instance 
where he had applied the Calculus in practice, and his 
silence was impressive. 

Your correspondent also supports the shop without 
tools as the proper place to train alad in. Now, Sir, as 
an example, would any sane man tell a youth that he 
could learn more by turning a crank with the old- 
fashioned hand tools than he could with the modern lathe 
and its appliances? I think not. 

In conclusion, if a youth is intended for the profession 
(until some better system is evolved), I say send him into 
the shops at sixteen for the ordinary term of apprentice- 
ship, and advise and encourage him to attend the theo- 
retical classes held in the technical schools during the 
winter evenings. I have always been led to believe that 
mental exercise is rest after muscular exertion, and there 
is no royal road to obtaining the education of a me- 
chanical engineer. 

I am, Sir, sincerely yours, 
Harry Curtois, Wh. Ex. 

Park-road, Aston, June 23, 1891. 





TUBULAR FRAME WAGONS. 
To THE EDITOR OF ENGINEERING. 
S1r,—I have read with interest the correspondence in 
< columns on above subject. At first I was captivated 

y Mr. Jefferd’s figures, but on communicating with well- 
known authorities in the United States I learn that Mr. 
Jefferd has painted in very glowing colours the few ad- 
vantages the tubular frame system has over the ordinary 
United States freight car construction, but omits (of 
course for good commercial reasons) the greater disad- 
vantages. 

When the tubular framed wagons were first introduced 
into the United States there was a fair demand for them, 
but customers speedily found that even a slight accident 
(such as freight wagons on either American or English 
railways are subject to in shunting, &c.)so distorted or 
damaged the ironwork as to necessitate the wagon being 
returned to the builder’s works. On the other hand a 
similar accident to the standard type of wagon merely 
necessitated the services of an ordinary wheelwright who 
could readily repair the damaged woodwork or replace 
any damaged iron fittings with others procured from the 
nearest wagon builder’s works or depét. As all wagons 
on the United States railroads are made tostandard speci- 
fications agreed upon from time to time by the Master 
Car Builders’ Association and the railroad authorities, 
the iron fittings are of course of standard types. The 
owners of railway wagons in this country know to their 
cost the nuisance wagons damaged in transit are, and can 
appreciate this serious disadvantage the tubular frame 
system has. 

The company aig A pushing the sale of this tubular 
framed system in the United States met with but limited 
encouragement, and another company reorganised in that 
country is havinga very uphill fight, and before Mr. Jefferds 
attempts to convince Englishmen that our system is all 
wrong and his the only right one, he had better begin 
with his own country, and when the tubular framed 
— is a success in the land of its birth, then try and 
show us we are wrong. Beyond being a shareholder in 
English and American railroads I am not connected with 
the railway interest, but I am a practical man, and must 
subscribe myself as 


June 22, 1891. 


AN UNCONVERTED ENGLISHMAN, 





THE WAR IN CHILI. 
To THE Eprtor OF ENGINEERING. 

S1r,—Your correspondent, “'T. W. R. H.,” in his reply 
to my letter, observes that ‘‘there is seldom depth for 
allowing the funnels to be lowered down flush with the 
deck,” and cites an experiment he witnessed, in which 
case sulphurous fumes were emitted, ‘‘ nearly suffocating 
everybody on deck, and proved that it was quite impossible 
to work the vessel under such conditions.” There is not 
the slightest doubt, Sir, that commanders will quite 
apenenanse this fact and make the funnel the first object 
of attack in an engagement. 2 

In the instance I mentioned of telescopic funnels being 
used by the Admiralty, there was ample room for 
lowering them, but there are other means of housing 
funnels, and we had far better not wait until they are 
knocked into a cocked hat and the decks a mass of con- 
fusion. In case of war it is more than probable that the 
funnel difficulty will crop up, especially as they are now 
such a prominent mark in a ship. : 

Experiments have been tried in the Navy to do without 
funnels altogether, and although not quite successful, 
there is no reason why it should not be accomplished. 

It is possible I may shortly be able to supply particulars 


of some experiments in this direction now being carried 
out by a foreign mene. W Az. TIN. 
Pocock-street, Blackfriars-road, London, S.E. 
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PUNCHING AND SHEARING MACHINE. 


MESSRS. LISTER AND CO, ENGINEERS, KEIGHLEY. 


CONSTRUCTED BY 





WATKINSON ENC MANCHR 
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THE large punching and shearing machine, which we 
illustrate on the P mgaee page, has been designed by 
Messrs. Lister and Co., of Keighley, to punch holes up 
to lin. in diameter through 1 in. plate, and as much as 
19 in. from the edge of the plate. The machine is also 
intended to shear plates up to 1 in. thick and to cut 
angles up to 5in. by 5in. in the centre. It is very 
strongly built, and the gearing is very powerful. The 
engine which is attached to the frame of the machine 
has a cylinder 8 in. in diameter by 10in. stroke. The 
eccentric shaft through the body of the machine is of 
steel, and is 7}in. in diameter. The eccentric for 
working the angle shear is keyed on to this shaft, 
instead of the latter being cut away for it as usual, so 
that the shaft preserves its strength right through the 
framing up to the shear slide. The total weight of the 
machine is 8 tons. 





INDUSTRIAL NOTES. 

THE memorandum prepared by the Labour Corre- 
spondent to the Board of Trade as regards the state of 
the skilled labour market, accords with the facts and 
figures given weekly in the Industrial Notes of this 
journal. In some industries the conditions are so dis- 
turbed that it is difficult to say whether the increase 
in the number out of work is the result of a decline in 
trade, or of the disputes which have occurred in the 
several trades. There was no increase in the num- 
ber of strikes, only 76 being recorded, as against 
77 in the previous month, but some were on a large 
scale. Of the total, no fewer than 31 occurred in the 
building trades, in various parts of the country, for 
increased wages or shorter hours of labour. In many 
instances these have been successful. In the cotton 
industries 12 strikes occurred, but most of them 
were unimportant in extent and duration. In the 
boot and shoe trades there were five strikes, mostly 
resulting from recent changes in methods of working. 
In the iron and steel trade four strikes occurred, in 
the coal trade five, and two among quarrymen. It is 
doubtful if Mr. Burnett’s record is so complete this 
month as usual, for more strikes have been recorded 
in these columns in the coal, iron, and engineering 
trades than the ‘‘memorandum ” takes note of. The 
total number of firms affected by those strikes is 
stated to be from 150 to 170. The strike of engineers 
at Jarrow is referred to as causing great inconvenience 
on the Tyne, but that is now happily ended, The 
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aggregate membership of the twenty-one trades re- 
porting, was 242,487. Of these, 7250, or 2.98 per 
cent., are returned as unemployed. The total shows 
an increase of 655 on the previous month, or 0.29 per 
cent. The increase is about 1 per cent. as compared 
with the corresponding month of last year. To what 
extent the increase is due to strikes is not quite 
certain, but a large proportion is due to that cause 
certainly. In general the description of the state of 
trade is good in ten trades, moderate in eleven ; but 
these expressions are those of workmen in the trade, 
so that moderate may mean very fairly good as to 
employment. 


The monthly report of the boilermakers and iron 
shipbuilders is decidedly optimist in tone, as compared 
with recent issues. It admits that there isa slacken- 
ing off in work in some shipbuilding yards, especially 
on the upper reaches of the Clyde, ‘‘ but,” it states, 
‘not to any serious extent, and our opinion is that 
we shall not see a collapse in shipbuilding such as we 
experienced in 1884. ‘There is at present a demand 
for a more superior class of vessels than the common 
cargo-carrying type, and although the orders are not 
so plentiful, yet we believe they will be sufficiently 
numerous, with the Government work, to keep our 
members pretty well employed. The reportsfrom our 
inland districts show that work is plentiful in the 
boiler shops and bridge yards, and that very few 





members are idle.” This language is very consoling 
at the present time. The report then refers to the| 
recent attempted reductions in wages of 74 per cent. | 
on the Clyde. The notice expired on the last day of | 
May without any settlement of the question. The | 
men threatened to strike, and one portion actually | 
left work, but at an interview the amount was reduced 
to 5 per cent., and the date of the reduction was put 
forward one month. The report advocates some mode 
of eventually settling those disputes by the joint action 
of the Employers’ Association and the Boilermakers 
and Iron Shipbuilders’ Society. The suggestion is that 
minimum and maximum rates be agreed upon, that 
the margin be 10 per cent., that advances and reduc- 
tions be at the rate of 5 per cent., and that not less 
than six or nine months shall elapse between either 
an advance or a reduction. The agreement to last for 
five years, but that the agreement be terminable after 
four years on one year’s notice. The total number 





out of work was 92 more than in the previous month, 


but there were 69 fewer on home donation, 709 as 
against 780. The largest increase was in the sick list, 
1232 as against 1057 in the previous month. The 
number of cards granted increased by 10, and of those 
signing the book 5 only. In some branches, the report 
says, the members wanted pints at the club meetings ; 
they are reminded the money is for benevolent pur- 
poses, not for drink, the latter being a thing of the 
past and contrary to the rules of the union, 

The report calls attention to the recent explosion in 
an oil tank at Newport, resulting in the death of five 
persons, three of whom were members of the society, 
others being serionsly injured. There were, it appears, 
some 50 men employed on the vesselat the time. The 
danger of repairing oil steamers is then pointed out, and 
measures are demanded to insure greater safety. 
Several suggestions are made as to precautions which 
will diminish the danger, and a demand is made for 
an expert to be appointed to conduct tests, and issue 
reports thereon. In consequence of the danger to 
which all men carrying on the work of repairs of oil- 
tank vessels are exposed, and of the high class of pro- 
ficiency required by the men, the society have deter- 
mined to raise the minimum rate of wages as fol- 
lows: ‘‘ Platers, 15s, per day ; rivetters and caulkers, 
12s. 6d. per day; and holders-up, 10s. per day. 
These rates are to apply to all oil-tank steamers in all 
parts of the United Kingdom, without exception, and 
to take effect forthwith.” All employers are to be 
treated alike in this matter, and any one violating the 
rule laid down is to be severely punished. 





The monthly report of the Associated Blacksmiths 
states that trade is better in Dundee, where the pro- 
spects recently were somewhat gloomy. In Govan, 
the Fairfield Company is slack, but there are rumours 
of orders having been secured. The report commends 
the company for the way in which it has divided the 
work, so that instead of wholly suspending a number 
of men, allare partially retained ou shorter time. It 
appears that the contemplated reductions in wages on 
the Clyde did not affect the smiths, but of course if 
the ‘‘ ironworkers” had been reduced the smiths would 
have followed in proportion. The increase of unem- 
ployed is said to be ‘‘not of sufficient importance to 
create any immediate anxiety.” The proposed vote 
for a grant to the blast furnacemen was lost by reason 
of the fact that a two-thirds majority was not obtained. 
The society shows a further increase of membership, 
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bat of the total only 69 were on trade benefit ; of whom 
foie were on strike. A complaint of suspension by a 
firm because of membership of the union was repu- 
diated by the firm, the chief stating that whatever a 
man did ia good faith in defence of his union the firm 
would not deprecate in any way. 





In the Lancashire districts the engineering and cog- 
nate trades show very little variation. A slackening 
off of new work is reported generally, but it is only in 
exceptional cases that there is any material lessening 
of activity in any branches of those trades. The 
orders upon which the men are kept well employed are 
running out more rapidly than they are being replaced, 
and there is an increasingly keen competition to secure 
any new orders that may be offered. In Manchester 
and Salford, and in the immediate neighbourhood, the 
leading engineering industries appear to be in a better 
position as regards work to keep the men employed 
than in other centres where this industry is mainly 
carried on, for men from other districts seek work in 
the locality. This indicates a slight falling off else- 
where. Fortunately there are no serious disturbances 
in the labour market in any of those branches of 
industry, either to mar the harmony existing between 
employer and employed, or to precipitate any cessa- 
tion of work from causes other than the natural ebb of 
trade. In the iron trade there is a continuous and con- 
tinual dulness. There are more inquiries for steel 
plates, but there is a margin in prices that have been 
quoted. 





In the Sheffield and Rotherham district the recent 
operations and speculations in pig iron are said to have 
been detrimental to legitimate trade, and to have 
tended to curtail the weight of business. As regards 
the heavier local industries, the Government work is 
being rapidly worked off, and it is feared that the 
large establishments will suffer severely when the 
orders on hand are completed. The general opinion 
is that the trade of the country generally is becomin 
gradually more and more restricted, and that a sean 
of depression will follow. But these are anticipations. 
In the local industries generally the hopeful feeling of 
a week or two ago is well maintained ; inquiries are 
coming forward freely, and some good orders have 
been secured. In railway material there is much 
activity, the demand, especially for tyres and axles, 
being well maintained. In the heavier branches the 
larger firms are well employed, and the staple trades 
are busy. In the marine branches of industry more 
activity is observable, and a better feeling pervades in 
these departments. Trade disputes are rare, though 
not entirely absent ; they are not increasing in im- 
portance, or in pressure or extent. 





In the Cleveland district some surprises were ex- 
perienced towards the close of last week. There was 
a great advance in Cleveland warrants, the closing 
price on Friday last being 2s. higher than it wasa 
week before. The sudden rise threw the market quite 
out of joint. The holders refused to sell except at 
prices which the buyers, apparently, will not look at. 
‘There have been some inquiries for plates and rails, but 
the orders secured are not sufficient to replace the work 
being completed. 

The trade union officials, representing the workmen 
—— at the works of Messrs. Bolckow, Vaughan, 
and Co., have received an intimation that on the 
termination of the sliding scale arrangements now in 
force, at the end of the present month, the manager 
desires to meet them in order to settle the terms of 
arrangement to operate until the end of the present 
year, when he will be succeeded by Mr. D. Evans, of 

3arrow, whom he desires to leave free to make his own 
arrangements as to the future. The scale has been in 
operation for two years past, and has worked, on the 
whole, satisfactorily. 

The twentieth annual demonstration of Cleveland 
miners, at Eston Park, had the advantage of two 
members of Parliament among the speakers, Mr. Samuel 
Story and Mr. John Wilson, Mr. Foyn, who presided, 
said that they met under the darkest cloud of any men 
in the country ; the price of iron had gone down 16s., 
meaning a reduction in their wages of 20 per cent. 
Another speaker complained that of the total of 6500 
miners in the district 1100 were non-union men, the 
other 5400 always fighting their bat‘les. He said that 
one association had raised the wages of certain men 
ls. 2d. per day, but the men only paid their entrance 
fee and then left the association. 

The Trades Council of the district held a great de- 
monstration at Middlesbrough, Mr. J. H. Wilson, of 
the Sailors’ Union, attended. The meeting resolved to 
seek a reform of the criminal law under which Mr. 
Wilson was recently imprisoned at Cardiff. For the 
most part the pending disputes in the district are in 
abeyance, and it is hoped that they will be settled 
without any great strike. The state of trade is such 
that any sudden strike would be ruinous at the present 
time. The leaders of the men know this, and they 
counsel moderation and patience. 





The suicidal strike of engineers in the Tyneside dis- 
trict against plumbers doing some kinds of work, 
happily terminated on Thursday last. At a confer- 
ence presided over by the ex-mayor of Newcastle, a 
basis of settlement was drawn up, the points in dis- 
pute being left to a further conference to be held a 
month later. In the mean time, however, there is to 
be no disturbance of work in any of the yards. The 
dispute itself was over the size of the pipes which each 
class of men had respectively to make or fix. The 
strike lasted three weeks, and threatened to involve 
the whole of the engineering trades of the district, as 
well as others not concerned in the dispute. The 
latter has been averted, but why the whole matter 
could not have been adjusted without a strike is a 
question difficult to answer. 





A division was forced in the House of Commons on 
the eight hours question, which gave some members 
an opportunity of securing a little cheap popularity in 
the mining and other districts, but it expressed no 
opinion whatever on the Mines Eight Hours Bill. The 
division was as to whether the Government should 
find time for its discussion. The question is not 
advanced by that vote, while the tactics are con- 
demned. Mr. Thomas Burt and Mr. John Wilson 
voted against the motion, Mr. Fenwick being away ill 
with influenza. 





The committce of the Midland Wages Board have 
completed their wages scale for the sheet mills, The 
scale will regulate the rates of wages of rollers, 
furnacemen, and shinglers, and apply to such work as 
rolling extra lengths and widths, piling, making hard 
sheets, roll turning, roll changing, &c. At some 
works the new arrangement will mean from 5 to 10 per 
cent. approximate advance; at other works it will 
effect similar reductions. But it will insure greater 
uniformity, and will be operative at all the works in 
the district. The men generally appear to be well 
satisfied with the a. new arrangement, and will 
accept it without demur. 


The Royal Commission on Labour has been sitting 
and taking evidence, but nothing fresh has been told 
which can add to the information of the public. The 
dockers again paraded their wrongs and propounded 
their remedies. There do not appear to be any 
serious new grievances, and the one remedy in which 
they have faith is municipal workshops. They have 
discarded an eight hour legal day, but cling to the 
proposal of 48 hours per week asa maximum. There 
does not appear to be on the Commission, certainly 
not on that section which has been taking evidence, 
any commissioner capable of instituting a close cross- 
examination. The men tell their own tale; it is all 
exparte evidence to be contradicted or explained, or 
modified by other exparte evidence. Its value is thus 
reduced toa minimum. What kind of a report can be 
based upon the meagre evidence now being adduced is 
questionable ; its weight will be practically nil. The 
interest in the proceedings of the Commission has 
abated, and it appears as though it will be forgotten 
before it has ceased to exist. 

The inquiry into the working hours of railway ser- 
vants is doing its work well. The examination of 
witnesses is close, persistent, and acute. No state- 
ment is left unquestioned, if it bears the stamp of im- 
portance relative to the matter before the Select Com- 
mittee. Whatever the Committee may report and 
recommend, the evidence will constitute the chief 
value in point of interest. But the report is sure to 
be able, pertinent to the evidence, and valuable as a 
basis of action. 





The Factories and Workshops Bill was subject to 
searching criticism in the House of Commons, on 
report, notwithstanding the very careful considera- 
tion of the measure in the Grand Committee on Trade. 
The main fight was over the age of half-timers now 
raised from ten to eleven years of age, the Government 
being defeated thereupon by a majority of 16. Sir 
John Gorst supported the amendment by a memorable 
speech, a model of its kind. The amendment as tothe 
chain and nailmaking trades was defeated, as was also 
the attempt to introduce half-time up to fourteen 
years of age in all industries. The Bill was read a 
third time, amid much cheering, and sent to the Lords. 
The definition of machinery to be fenced was extended 
so as to cover all that is dangerous to life and limb. 





The strike and lockout of carpenters and joiners in 
London continues, and the employers show no signs 
of giving way. On the contrary, the Association of 
Employers induced one of their number, who had con- 
ceded the men’s demands, to withdraw the concession, 
thus throwing the men again on the funds. Still one 
or two others have given way, and the men think that 
they will win. The leaders assert that they could 
have secured an advance in wages, but that the fight 
is against the reduction of working hours to 47 
per week. The union men are supported from the 
union funds at 10s. per man, and by about 9s. or 10s. 





per week from the contributions to the strike com- 
inittee, but the non-union men only get 9s. or 10s. per 
week. Only a few men appear to have gone in, and 
these, it is said, are unskilful workers. 





The ’bus strike has not ended without some heart- 
burnings. The men declare that they got no support, 
and they demand a balance-sheet. The committee 
allege that no support was promised for the first week 
except to the stablemen, yardmen, and horsekeepers. 
These were paid, but the drivers and conductors 
agreed to go without for a whole week. The strike 
only lasted a week, and the men could have returned 
to work on the Saturday or Sunday. Some did, others 
did not. But there is another complaint, that of victimis- 
ing; the companies deny this, but the intercession of 
the Lord Mayor was sought on behalf of the com- 
plainers. The hero of the fight, Mr. Sutherst, is now 
denounced ; for a week he wasa hero, then, well he 
was loaded with reproaches, 


The miners have been forgetting their disputes for 
awhile and have been indulging in their annual demon- 
stration. Few can have any notion of those gala days 
unless they have witnessed them. The men are well 
dressed, the women are gay with flowers and ribbons, 
money flies about plentifully and rapidly changes 
hands. There is gaiety and jollity, but withal a sober 
earnestness, at all such gatherings. The Yorkshire 
miners had a most successful gathering at Barnsley, 
some 25,000 miners, with their wives and children, 
attended. It took about fifty special trains to convey 
those from a distance, while those from neighbouring 
villages marched in large numbers into the town ; 
seventy-four lodges were represented, seventy of them 
having their own bands of music. The public-houses 
had all their work to do to provide for the numbers 
of those requiring food and refreshments, while many 
of the schools were utilised for teas. The association 
boasts of 50,000 members, and of 100,000/. balance in 
the shape of funds. The resolutions passed were 
moderately worded, the Eight Hours Bill for miners 
being indorsed. 

The Lancashire and Cheshire miners held their third 
annual gathering at Southport on Saturday ; the day 
being fine, over 120,000 visitors are said to have 
visited the town, the procession itself consisted of 
about 80,000 miners. The procession was three miles 
in length, there being over fifty bands of music, and a 
large number of flags and banners. The sight on the 
sea-shore, where the procession was marshalled, was 
one long to be remembered. So enormous was the 
influx of visitors, that it required sixty trains to get 
them away. 

The dispute at Silksworth does not seem to settle 
down. Fears were entertained that another strike 
would take place within the last week, but it has been 
averted. The bitterness engendered by the recent 
strike, evictions, prosecutions, and imprisonments, 
appear to have been intensified, rather than to have 
cooled down. The union, it is said, can scarcely 
restrain the men from further action. 





At Cwm, South Wales, further labour troubles are 
expected, the men being threatened with a further 
reduction of a penny per ton at the Cwm collieries. 
The men threaten to resist the reduction if attempted 
to be enforced. 

At the New Summit Mine, Notts, the men are still 
out, the owners refusing to pay the 2s. 4d. per ton 
demanded. : 

At the Fairholm Colliery, Lanarkshire, Larkhall 
district, the men are out against a reduction of 6d. per 
day in wages. In the Lothians a strike was threatened 
over the new system which has been introduced, but 
the men have been induced to try it for a few days in 
order to see how the system works, 





The tramway companies have agreed to advance the 
wages of their employés 6d. per day all round to 
drivers, relief men, and conductors, and of stablemen 
2s. 6d. per week, from 22s. to 24s, 6d. 


The delegates to the London Trades Council de- 
cided at its last meeting to raise the salary of the 
secretary by 1/. per week. Mr, Shipton is now paid 
3/. per week, or 156/. per annum. ‘The first secretary 
had nothing a year and paid his own expenses. Mr. 
George Odger, who tollowed, had 2s. 6d. per week 
when there were funds to pay it. Mr. Shipton for 
many years had 30/., then 40/. a year only. 





The Knights of Labour in America and the American 
Federation of Labour have long been at loggerheads ; 
the antagonism has been recently intensified over the 
eight hours movement, the failure of which, it is said, 
was due to the Knights of Labour. The English sec- 
tion of the latter body is said to be organising the 
Black Country, the Staffordshire districts, with what 

recise object does not yet appear. Most of the 

Staffordshire trades have their own organisation, but 

ibly the knights will undertake to organise the 
unskilled labour of those districts, 
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The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. Reaper LACK, Esq. 

The date of the advertisement of the tance of a complete 

ciyication is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt a yplete specification, 
give notice at the Patent Ojice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


9300. J. Marshall and R. Wigram, Leeds. Slide 
Valves for Steam Engines. [6d. 5 Figs.| June 16, 1890.— 
A liner A has formed in it recesses communicating with the ports 
H1, H? of the high pressure, and the ports L1, L? of the low-pres- 
sure cylinder. The middle recess E is for exhaust. Facing each 
of these recesses the liner A has a number of holes drilled through 
it. Within the liner A is fitted the tubular main slide valve B 
constituting a series of pistons which slide over the holes of the 
liner A, thus closing and opening the passages to the several ports 
H1, H2, L1, L*. Within the valve B is fitted the tubular expan- 
sion valve, each of its ends C1, C2 formed as adouble piston with 
spring ring packings, and between them in each case a passage 
from the interior. These double pistons slide over a set of holes 
D through the internal body of the valve B, thus opening and 
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closing passages to the supply ports F1, F2 of the valve B. On the 
tubular body B is fitted a set of rings G, K, L at each end recessed 
to receive spring ring packings and secured by screwing on the 
end rings L. The expansion slide C is also made upat each end of 
a middle body C! or C2 recessed for spring rings with a pair of 
rings secured to the middle body by nuts and lock-nuts on the 
slide valve R. The main slide rod S is tubular and the rod R of 
the expansion slide valve passes through it. The steam passes 
alternately by the ports F!, F2, governed by the slides Cl, C? to 
the ports H', H2; the exhaust steam passes alternately by the 
ports H', H2 and by passages M', M2 to the ports L!, L? of the low- 
pressure cylinder, and the exhaust from the low-pressure cylinder 
passes alternately by the ports L‘, L? and passages M', M? to the 
eduction cavity E. (Accepted May 20, 1891). 


10,571. J. S. Raworth, London. Working Steam 
Generators. [6d. 2 Figs.] July 8, 1890.—This invention is 
applicable to groups of two or more boilers working under circum- 
stances of considerable daily variations of load. a and bare the 
ordinary main flue dampers. c is a special damper arranged to 
close the cross-flue d, by which the products of combustion from 
the right-hand boiler may be made to pass under the firegrate of 
the left-hand boiler, and over the heating surface until they escape 





























by the damper a to the main flue. A heating nozzle or circulator 

is supplied with exhaust steam by the pipe e, and the heated 
water is discharged through the branched pipes k into the connect- 
ing tubes between the steam drum and the sections. Assuming 
that the right-hand boiler has been some time in use, and it is de- 
sired to put the left-hand boiler in work, the valve controlling the 
exhaust steam pipe e is opened allowing the exhaust steam to 
enter the circulator, a small jet of live steam being admitted to 


start the circulator. The damper b should now be closed and the 
dampers a and ¢c opened. The products of combustion -from the 
right-hand boiler will then pass through the left-hand boiler and 
raise its temperature. When the water begins to boil the pipe e 
is shut. When steam has been raised to full pressure a fire 
may be lighted on the grate, and at the same time the d 


upper ends are pled to the crossheads in the ordinary manner, 
and the latter are guided in a straight line by parallel motions, of 
which 5, 5! are the parallel arms, 6, 6! the radius rods, and 7, 71 
the suspension links. The radius rods 6! are extended at 8 to 
provide for driving the air pump, &c. In this arrangement the 








per e 
— closed and the damper b opened. (Accepted May 20, 


11,083. C. A. Parsons, Newcastle-on-Tyne. Engine 
verning. [Sd. 1 Fig.] July 16, 1890.—The steam supply 
valves of a steam engine are operated, according to this arrange- 
ment, by means of a pump, which by compressing air actuates a 
piston connected to the steam supply valves, a leak-off aperture H 
being provided which is controlled by a governed valve. An 
actuating and governing apparatus consists of a pump A drawing 








air through a valve K, which valve is controlled by a solenoid N 
and core L1, so that the electric current flowing determines, by 
changing the position of a cam piece ‘M, whether the valve K is 
held open to keep the valve D closed, or is allowed to act and so 
cause air to be forced through a delivery valve L to raise a piston 
C against a spring and open the steam valve D. The valve K may 
be controlled by a mechanical governor instead of the electrical 
arrangement, (Accepted May 20, 1891). 


11,172. C. de Kerpezdron and A. Gibault, Paris. 
Purifying Boiler Feed Water. [S8d. 3 Figs.) July 17, 
1899.—The purifier is composed of a series of superposed tubes B 
forming a serpentine coil, the lower part of which is in communica- 
tion with the feed supply by the pipe G, provided with a feed 
cock Rand a blow-off cock Rl, The coil ends in a bent tube H 
closed by a balanced flap T through which the feed water is dis- 
charged upon the inclined channel P, where it comes into direct 
contact with the steam, and then passes into the boiler from the 
enlargement M at the lowest part of the channel P where is also 
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situated a trough, closed by a trap with a counterweight T! which 


receives the liquid mud deposited uponthe channel P. The pi 

B are uenhial with a removable semi-cylindrical lining F having 
semicircular blades E, inclined from their upper to their lower 
portions in a direction opposite to that of the water in the pipes, 
the blades retaining the Vehter impurities suspended in the feed 
water. The inclined channel P is also furnished with baffle plates 
D of sheet metal, which alternately project from opposite sides 
of the channel and break the course of the water so as to compel 
the same to travel to and fro across the ch 1 P before hing 
the discharge M. (Accepted May 20, 1891). 


4079. W. J. Flem and P. Ferguson, Paisley, 
Renfrewshire, and G. on, Bolton, Li , Steam 
Engines. (6d. 6 Figs.) March 7, 1891.—This invention relates 
to engines in which the cylinders are ected to a crankshaft 
or shafts by triangular T-shaped or similar connecting-rods. 


















































The piston-rods 1 and 2, which are provided with crossheads 3, 31, 
are coupled to the crankpin C! on the crankshaft C by separate 





connecting-rods 4, 41. The lower end of one of the rods is forked, 
or the rods may be coupled side by side, upon thecrankpin. The 





ing-rods 4, 41 form two sides of a triangle, the rigid third 
side of the usual triangular connecting-rod being replaced by the 
parallel motion. (Accepted May 6, 1891). : 


ELECTRICAL APPARATUS. 


7540. W. Lloyd Wise, London. (La Société Japy 
Freres et Cie., Paris). Electric ArcLamps. [8d. 5 Figs.) 
May 14, 1890.—A clock movement 1 is provided with an anchor 
escapement actuated by a toothed wheel 3 upon which is wound a 
chain 4. This chain is connected at one end to the upper carbon- 
holder 5, and also to one of the rods 6, 6a that carry the lower 
carbon-holder 7. The rod 6 to which the chain is connected is 
insulated at 8. The uppercarbon-holder is of greater weight than 
the lower one, so that it will draw up the rods 6, 6a which are 
guided in the two hollow standards 9, 9a, and actuate the clock 
movement 1 when a rocking beam 10 is by the action of the 
current caused to release the escapement, 11 is a circular 
electro-magnet provided with openings to prevent the for- 
mation of Foucault currents. e electro-magnet has an 
armature 12 fixed to the carbon-holder 5, and serves when 

















attracted by the electro-magnet to raise the upper carbon- 
holder, and thus effects the striking of the are at starting. 
13, 13a are two metal springs serving as brushes, to place the 
electro-magnet in the lamp circuit without passing the current 
through the chain 4. One spring 13, which is fixed to but insu- 
lated from the electro-magnet 11, is arranged to rub externally 
upon the standard 9 and is connected to the solenoid on the 
electro-magnet. The other spring 13a is fixed within the lower 
end of the standard 9a so as to be in rubbing contact with rod 
6a and serve as a guide for this rod. The standard 9a is insulated 
at 14 from the plate 2 whilst the standard 9 is not. A solenoid 16 
having a soft iron core 17 is carried at one end of the rock- 
ing beam, the other end of which is ted to an opposing 
spring 18 by an adjusting screw 19, by which the length of the 
arc can be varied. (Accepted May 20, 1891). 


10,276. H.G. Allison, London (B. B. Ward, New York, 
U.S.A.). Electric Search Lights. (8d. 6 Figs.) July 3, 
1890.—To provide for tilting and turning the projector from a 
position beneath its base, the reflector D and arc lamp F are 
mounted in a framework C2, consisting of a pe cylinder, 
which is pivotted in a V-shaped frame A, so that it may — in 
a plane at right angles to the base. The frame A is fastened to 
the top of the turning shaft H mounted in a vertical plane and 
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adapted to be rotated in a standard B, for which purpose the 
vertical hollow shaft H is, at a point below the baseplate G, provided 
with a handle. For the purpose of rotating the frame A carrying 
the reflector there extends through the hollow shaft H, a shaft I 
which by means of bevelled gear communicates motion to a shaft 
L which is connected by a belt O with a wheel N on the journal of 
the frame A. The invention further relates to the construction 
of the regulating mechanism for feeding the carbon pencil. 
(Accepted May 6, 1891). 


1987. A.M. Clarke, London. (J. W. Easton, New York, 
U.S.A.) Electric Lamps, (8d. 3 Figs.) February 3, 1891. 
—Inan arc lamp according to this invention the movement of 
the carbon rod C is controlled by an escapement wheel F and 
escapement L. The escapement wheel is journalled in a pivotted 
frame E. A solenoid H is arranged in a high resistance shunt 5 
of the main circuit of the lamp, having its core h connected with 
frame E. The armature I of an electro-magnet J, which is ar- 
ranged in a low resistance shunt 3 of the main circuit, is also 
attached to the frame E. An electro-magnet O is provided with 
a pivotted armature o!, and is wound with two coils in oppo- 
site directions, and one coil being in the main circuit of the 
lamp, and the other in the high resistance shunt circuit. The 
armature of this magnet O acts as a switch to close the low re- 
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sistance shunt circuit when the core of its magnet is de-energised. 
As the carbons are consumed part of the current will pass through 
the high resistance shunt circuit, and energising the solenoid H 
the core A will be drawn into the coil, the frame E being de- 
pressed sufficiently to permit the escapement L to vibrate and 
permit the rod C to descend. Should it descend too rapidly the 


+ 
Fig 7. | 









































resistance of the arc is decreased and the action of the solenoid is 
weakened, and the weight of the armature I will depress the oppo- 
site end of the frame E, raising the rodC. Should the feed be too 
slow the solenoid H will become gitronger and the vibration of the 
escapement L and the rate of {escent of the rod C will be in- 
creased. (Accepted May 13, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


10,318. M. H. C. W. Farjasse, Neuilly-sur-Seine, 
France. Clutch Apparatus for Drivin achinery. 
(Sd. 12 Figs.) July 3, 1890.—According to this invention a 
coupling is constructed of a cord attached at one end to the 
driving part and coiled round the driven part, and having its other 
end attached to a loose ring on the latter. To the pulley P is 
fixed the driving end 2 of the cord r which is coiled round the shaft 
A and is fixed by its driven end to the clutch ring B, which is 
loose on the shaft A. The driving end a, instead of being fixed 
to the pulley P itself, is secured in a slightly bevelled groove g 
formed in the projecting flange of the sleeve, the sleeve being 
bolted against the boss of the pulley. The cord 7, pulled by the 














(10.312) 


driving part, revolves on the driven part, drawing the clutch 
ring B round with it. If the rotation of the ring B be im- 
peded the cord will be tightened, and the tension, increasing 
with the extent to which the cord is coiled round the driven 
part, will cause the cord to grip the latter to such a degree 
as to drag it round with the driving part. For impeding the 
rotation of the clutch ring B on the driven part round a groove 
@ of the ring a small cord b, which, when a slight tension is 
applied thereto, produces the required resistance to the rotation 
of B. As soon as the strain on the cord b ceases, the cord 7 will 
uncoil again slightly, owing to its stiffness, and will thus at once 
release the driven part again. (Accepted May 20, 1891). 

10,956. H. F. Ainley, London. Machinery for 


Cutting Square Holes. (8d. 8 Figs.) July 14, 1890.—The 
cutter spindle is suspended from a fixed point, and while rotating 













































given an oscillating motion by means of a template, whereby 
the cutter carried by the spindle will describe on and in the work 
a figure corresponding to the control of the template. The front 








face of the standard A receives the sliding headstock B, which is 
itself faced to receive a sliding bracket B! adjustable on the head- 
stock. In the headstock B is ted the pendent cutter spindle 
carrying the cutter C, which is composed of two parts, D, D!, 
hinged together to allow the part D to oscillate. Both parts D 
and D! are grooved to allow of their traversing endwise, the part 
DI, through the extended boss of the bevel wheel d, which drives 
it, and the part D, through a boss ¢ pivotted loosely to a horizontal 
slide E. This slide is carried in slots in a rebated ring F, which is 
mounted securely in the adjustable bracket B! and is free to ro- 
tate therein. Affixed to the bracket B! below the slide E is the 
template G, having a groove for the reception of a bowle 
mounted on the under side of the slide E. The cutter C, which 
fits into a socket provided to receive it in the spindle D, is fed 
down to its work by a screw which enters a threaded lug pro- 
jecting from the headstock, and is free to turn in a bracket bolted 
tothe standard A. A handwheel h fitted to thehead of this screw 
enables the headstock to be lowered together with the spindle, the 
slide E, ring F, and template G, as the work proceeds. The table 
is free to slide in guides on the face of the standard A, and it is 
supported by a screw i which projects downwards into a hollow 
pillar standing up from the base of the casting A. i! is a hand- 
wheel resting on the pillar capable of adjusting the table. 
(Accepted May 20, 1891). 


MISCELLANEOUS. 


7247. H.Badouin and P. F.Escarpit, Paris. Manu- 
facture of Ammonia. (8d. 1 Fig.] May 9, 1890.—This invention 
relates to the manufacture of ammonia by subjecting a mixture of 
nitrate of soda and a hydro-carbonsuchasnaphthaline todecomposi- 
tion by heat. At a certain temperature the oxygen of the nitric acid 
and the carbon of the hydro-carbon form carbon dioxide which com- 
bines with the soda forming carbonate of soda, while the nitrogen 
of the nitric acid and the hydrogen of the hydro-carbon combine, 
forming ammonia. The reaction is effected in an inclined retort 
































A, within which is a travelling chain scraping the bottom. The 
apparatus also comprises a hopper H having a conveyor within it, 
and a shoot G connecting the hopper to the retort; a carbonate 
of soda and coke reservoir J ; a vessel K for receiving the heavy 
oils and substances capable of condensation, and a gas washing 
apparatus M. The ammonia gas and the soda ascend and descend 
respectively by branch pipes from the lower end of the retort. 
The ammonia gas is collected on lime, which takes up the water 


and a dioxide not absorbed by thesoda. (Accepted May 13, 
1891). 
7739. J. von er and L. Cooper, Leeds. Manu- 


facture of Water Gas. [lld. 15 Figs.) May 17, 1890.— 
The generator is provided with a feeding appliance a, hot air 
inlets or valves1, 2, 3, 4, 5, a steam pipe c, a valve b for generator 
gas, and a valve d for water gas. The hot air passes through the 
inlets or valves (1 to 5) into air belts, which distribute the air 
uniformly over the circumference of the generator. During the 
first stage of working, in which producer gas is made, the valves 
1, 2, 3, 4, 5, and b are open, while valves or pipes ¢ and d and the 
opening e are closed. Cold air is supplied at k by pressure or 
suction ; it is heated in the recuperator D and then allowed to 
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enter the producer through the valves 1, 2, 3, 4, 5. The producer 
gas passes through g into the recuperator and is burned in the 
same by means of the airentering at h, The flame passes through 
the recuperator and the products of combustion escape in the 
chimney flue. In the second stage, during which water gas is 
made, the valves 1, 2, 3, 4, 5, a, and D are closed, while the valves 
or pipes cand dare open. Steam enters the generator at c and 
passes through the fuel. The water gas escaping below the grate 
collects at e, subsequently passing through the valve d into the 
coke cylinder B, ascends through the same and escapes through 
the conduit S into the scrubber A. (Accepted May 20, 1891). 


10,379. J. Gilmour, Glasgow. Apparatus for Dis- 
tilling Sea Water. [8d. 6 Figs.j July 4, 1890.—The appa- 
ratus consists of an evaporating vessel A provided with flanged 
ends Al and stay bolts All, so as to withstand any maximum 
pressure. This vessel A is fed with salt water W to a level of 
about one-third of its depth through a pipe B led into the end of 
the vessel A below the water level. This pipe B has a regulating 
valve B! on it, and the front of the vessel is fitted with a water 
gauge Bll and with a manhole door A? at the ends A!. A steam 
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ipe C fitted with an inlet valve C! jointed to an outer steam cas- 
ing C2 bolted by flanges C!! to an inner casing D which is bolted 
by flanges D1 to the end of the vessel A. A series of duplex 
annular boiling steam tubes a, a! are fitted into the lower part of 
the vessel A immersed in the sea water W. The outer tubes alt 
extend from the casing D fitted at the front end plate of vessel 
behind the steam casing to near the back end of vessel, where each 
is supported by a stay plate at A®, and these tubes are open at the 
front casing end D but closed in at the other end at A*, while the 
inner tubes a! are open at both ends. The steam in casing C2 


























would pass inwards through these inner concentric tubes a to 
back end, and return through the outer tubes al to the casing D 
and thus heat the sea water W. The steam for boiling off the sea 
water is drained back from this casing D through a cock and 
pipe at Alll to the hot-well. A close-ended pipe A+ perforated 
along the upper circumference is connected to a valve chest A5 
outside fitted, drawing off valve to conduct by the pipe A® the 
steam to the casing of low-pressure cylinder or to the vacuum 
space of the surface condenser. (Accepted May 13, 1891). 


4292. The Brin Oxygen Company, Limited, and 
K.S. Murray, London. Changing the Direction of 
Flow of Fluids. (8d. 3 Figs.) March 10, i 
invention relates to apparatus for use inthe Brin process for ob- 
taining oxygen from air, in which the pressure of the fluid itself 
operates the valves for changing the direction of the flow. A three- 
way cock A is always in communication with the suction end of 
an air pump Z, and with either the atmosphere or with the 
retorts ; a three-way cock B is always open to the delivery end of 
the air pump and with the purifiers Y or with a cock D. A two- 
way cock C cuts off communication between the purifier and the 
retorts. The three-way cock D can be operated independently of 
the cocks A, B, and C for establishing communication between 
the delivery end of theair pump and the atmosphere, or with the 
gasholder X when drawing the oxygen from the retorts. Q is a 
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compound valve box, and R is a distributing valve box. The 
valve box R contains two compound valves, the rods e, f of 
which are connected to a lever g, also connected at one end 
to the rod h of a piston B! working in a cylinder A! on top of the 
box R. The piston B! is also connected by a rod to a bell-crank 
k, also connected by a rod / to a rocking lever E fulcrummed to 
the valve box G of the cylinder Al, The valve box G contains two 
piston valves K and K! controlling ports communicating with 
the opposite ends of the cylinder Al. Surrounding the spindles 
of these valves are springs which tend to maintain the valves 
in this normal position against an annular stop. Between the 
valves K and Kl is a port communicating by a pipe H with the 
upper part of the valve box Q, and at the opposite ends of the 
valve box G are ports communicating by pipes J and J! with the 
opposite ends of the cylinder Al. (Accepted April 22, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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Francis and Co.,, Ltd., 


manufacturers of 


Portland Cement, 


plied to Government, Met. Board of Works, and 
Shapes ht House. Sold under celebrated Nine 
Elms Brand. Established 1810. Medals: London, 1851 ; 
Philadelphia, 1876; Paris, 1878; Calcutta, 1883; 
London, 1884. Offices : Vauxhall, London, 8.E. 
Telephone No. 4620. 8710 


Rrsby Portland Cement 


COMPANY. 
MANUFACTURERS OF 


Portland Cement 


Of the Greatest Strength and Best Quality. Roman 
and Lias Cement. Blue Lias Hydraulic Lime, Ground 
and Unground. 
RUGBY, WARWICKSHIRE. 
Works: Nsw BILTON AND NEWBOLD. 


As sup) 





8878 


Portland Cement of the Best 


Quality, manufactured by F.O. BARRON & OO., 
9, St. Mildred’s Court, Poultry, E.0., and Faloon 


Cement Works, Rainham, Kent. 
W codhouse and Rawson 
UNITED, LIMITED, 
88, Queen Victoria Street, London, E.0. 8888 
20-TON STEAM WHARF CRANE. 
Prices on application. See Advert., page 13. 


rompton and Co., Limited, 
ELECTRIC LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.C. 6812 
See Advertisement last week, page 54. 


@) ohnson & Phillips, Telegraph 


and ELEOTRIC LIGHT ENGINEERS, 
14, Union Court, Old Broad Street, E.0. Works and 
Wharf at Charlton, 8. E. 
Makers of Machinery, &c., for complete “i 
Oable Factories and Steamers. pa 
ratus of all kinds. ‘‘ Brockie-Pell” 
ALL TYPES 


A ppleby’s Cranes, ,Xb’pownns. 
For prices and details apply to 
APPLEBY BROS., 22, WaLBRooK, Lonpon, E.O. 
Telegrams: “Millwright, London.” 8665 


yin and Sheet Metal Stamping 


MACHINERY. 
E. W. BLISS CO., Lrp. 8587 
Agency: 54, Oup Broap STREET, LONDON, E.O. 
See Displayed Advertisement last week, page 6. 














ipmente of 


ight Appa- 
Arc Lamp. 8737 








¥ arrow & Co., London, 


SHIPBUILDERS AND ENGINEERS, 
CONTRACT FOR 

— STEAMERS having speeds up to 30 miles 
an hour. 

PADDLE STEAMERS with draughts of 6 in. or more. 

MACHINERY constructed for boats built abroad. 

STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constructed a large number of successful examples 
for all parts of the world. 8759 


Steam Launch Engines, 


TRIPLE-EXPANSION, Mena pg and 
HIGH-PRESSURE. Ail sizes 
COCHRAN AND CoO, USIRREN HEAD, 


See page 4 
[ausch, Yacht, or Tug Machi- 


NERY, High Pressure, eel. or Triple Ex- 
pansion ; also Hulls and Machinery supplied complete. 


Splendid Illustrated Catalogue, price 3s. 8551 


VOSPER & CO., Engineers, &c., Broad St., Portsmouth. 
For “ Dolphin ” Donkey Pump Ad., see p. 66, May 15. 


=| orrestt & Son, wrvennoz 
AND LONDON, 

SHIP, YACHT, LAUNCH, BOAT BUILDERS, and 
ENGINEERS. 

See Advertisement, page 25. 9089 


Redpath & Paris, Limehouse, 


London, E. Launch Machinery, high-pr e, 
compound, or ‘triple- expansion. Sole Taneee of Thom- 
son’s Patent Circulators, the only successful apparatus 
for securing a perfect diffusion of heat in steam boilers. 


Filtration of the Largest 


Quantities of Muddy Water for Water Works, 
Ask for List No. 73. 




















Manufacturing, &c., &c. 


Pulsometer Engineering Co. L?- 


Nive Exims Iron Woras, LONDON, S8.W. 8861 
WHOLESALE AND EXPORT ONLY. 


oole and White, Limited, 
ELECTRIOAL & MECHANICAL ENGINEERS, 

MANUFACTURERS & SUPPLIERS, 8756 
59, BREAD STREET, LONDON, E.C. 
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team Cranes to Lift from 
1 to 100 tons, Hand Cranes, an Boilers, &c. 
GEORGE RUSSELL 
naan, Cranebuilders, a i 
Motherwell, near Glasgow. 887 


[ecauville’ s Patent Portable 
Railway. 8155 
LONDON OFFICE: 7, IDOL LANE, E.C. 


[ce Making and Refrigeration. 


—The LINDE BRITISH REFRIGERATION CO., 
Liurrep, 85, Queen Victoria Street, E.C., and Lower 
Shadwell, E. —See large Advertisement in last and 
next weeks’ issues. 8706 


TRADE—"‘ CREDENDA”—MARK. 
[the Credenda 
Seamless 
Steel Tube Co., Limited, 


LEDSAM STREET, BIRMINGHAM. 8781 
W. O. STIFF, Managing Director. 











ocomotive Tank Engines 


designed and constructed 
MANNING, WARDLE, AND COMPANY, 
Boyne Engine Works, Leeds. 
See their Tilustrated Advertisement, page 55. 


Lpcomotive Tank Engines, 


TRAMWAY ENGINES AND CARS. Built by 
The BRUSH ELECTRICAL ENGINEERING Oo., Lp., 
112, Belvedere Road, London, and Falcon Works, 
Loughborough. See Advt., page 54. 


G tee! Hydraulic Cylinders.— 

HENRY BESSEMER & OO., Limited, 
SHEFFIELD. 

See Advertisement last week, page 28. 


Delta ba 


etal. 
8655 
Strong as Steel. Resists Acids. Forges Hot. 


DELTA METAL CO., Lrp., 110, Cannon St., London. 


W “rthington Pumpi ing 


ENGINE COMPANY, 
158, QUEEN VICTORIA STREET, LONDON, Eo. 
See Illustrated Advertisement last week, page 56. 
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[the “(tto . Gs Fisize. 
83,000 Sold. 


GOLD MEDAL Society of Arte of Arts Motor Trials, 1888 
HIGHEST AWARD Inventions Exhibition 
ee ee ae ee 
SPECIAL NOTICE,—Croseley’s Otto Gas 
cured the pam, a Award over All Com 
—_ hyn 


(GOLD 


Engine se- 

itors at the 

bition. 

i acrretigge nae pecial Quotations for Electric 
references A, 600 Electric Light rm‘? 

Quotations now oe tor as 200 HP. 
upwards. Ja cttenntane ith the Patent Dow- 


ce ee ic Gas, consum not to 
exceed 1h Ib. of gee coke ye te per HIP. aE EO 


Crossley Bro#., Ld., Openshaw 
iCHESTER, 


[*°8 Foundry and 
ENGINEERING COMPANY, 
Railway Plant and General Engineers, 


GQ witches, Crossings, 
cna ee a oe 
Wagons, Tanks: E es Boley Crates 


London Office: 
10, BUSH LANE, CANNON STREET, E.O. 


Qimon’s “Action” Turbine. 


Suitable for practically any supply & fall of water. 
Eacu WHEEL SPECIALLY CONSTRUCTED 
with careful at pote of local conditions. 
Turbines working under vary ing loads, as in Saw and 
Rolling Mills, &c., are fitted with a Hydraulic 
AKE GOVERNO R, 
Giving guaranteed Regularity of Speed. 8880 











59 | Hy. Simon, C.E 


» Siusen, Manchester. 


on! TB. 





lish, 


LONDON, E. 


Herter and En 


ENGINEERS Fo MILLWRIG. 
= BoA BRASS F —_ BOW, LO 
REDGING MACHINERY 


DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 
WATER AND GAS VALVES, CRANES, 
ATES, &. PUMPING ‘MACHINERY. 
HUNTER’S PATENT FLOATING ORANE FOR 


STEAM LAUNCH MACHINERY. 4955 


Bower Tubes, Iron, Steel, and 


HOMOGENEOUS. 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office : 112, Fenchurch Street, E.C. 8824 


[Tubes and Fittings. 


oJ oseph Ai 


WROUGHT-IRON AND STEEL TUBE WORKS, 
GREAT BRIDGE, STAFFORDSHIRE. 98354 
___Lonpon Orrices :—46, , QUBEN VICTORIA STRERT. 


-) ames Russell and Sons, Ld., 


CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse: 108, Southwark Street, S.E. 
Leeds Warehouse: 6, Mark Lane, Briggate. 
Birmingham Warehouse: 114, Colmore Row. 
See Illustrated Advt., page 65. 8945 


[= and Steel Boiler Tubes, 


TUBES, 
JAMES EADIE & SONS, CLypEspaLs Tuss Works, 
RUTHERGLEN, near GLASGOW. 9115 


[tubes and Fittings, 


IRON AND STEEL. 


Loyd & Loyd 


ALBION TUBE WORKS, BIRMINGHAM. 


Gight-Rleed 


Lebricators. 
Cheapest and Best. 


9012 
The ‘‘ EMPIRE” CO., Empire Works, MANCHESTER, 


Begshaw’ s Wrought-iron Pul- 


LEYS, as used in Government Departments, 
are the strongest, cheapest, and best in the market. 
Quick delivery given. Illustrated price list, contain- 
ing rules for transmission of power by wheels, belts, 




















8639 | ropes, and shafts, free.—J. BAGSHAW & SONS, Lrp., 


Engineers, Batley, Yorkshire. 


P resses, L? 
FOR SHEET 





thes, &c., 


METAL WORK. 


__|Taylor and Challen, Ltd., 


ENGINEERS, 
Derwent Foundry, Constitution "Hill, BIRMINGHAM. 


See large Illus. Advertisement, June 5, page 63. 


Atkinson's Gas a 


Selected oy H.M. bear soe for 
Houses of Par! 





BRITISH GAS ENGINE AND ENGINEERING oo. % 
AuBion Works, MANSFIELD Roap, Gosrst Oax, N.W. 
See Advertisement, page 65, last week. 


40, KING STREET, COVENT GARDEN, W.C. 


homes Kell and Son, Litho- 


e raphers, &., some a descrip ion he 
a... MA Chromo ography, Engraving, an 
Printing, 4 oF - rehitectural, and P Ph 

Drawing in best Paper D Photo-litho- 
graphy, &c.—40, King St., Covent Garden, W.O. 3462 


ordan & Qion,'%csn™ 
Mansion Hovss, 
Muse Macuineey. E.O. 


niversal ” 
I neader, 


ixer 
M G ifter. 


WERNER & PFLEIDERER, 8743 
86, Urpsr Grounp Street, Lonvoy, 8.E. 
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LOOK | Pp ent Air Compressin 


Retrigeratin and Ice-Making 


Ps oy 
J. & E. HALL, Li 
Dartford, Kent; and 23, St. Swithin'’s. Lane, London. 
See Advertisement last week and next week. 8989 





([theGeneral Engine& Boilr. Co. 


HatcoHaM Ironworks, LONDON. 7980 
Engines for High Pressures. 
kinds. High-speed Engines. 


Heathers, Davey and Co., 


PUMPING A OHINERY 
For Mines, Water Supply, Irrigation, Drainage, and 


Gene Purposes. 
DAVEY’S DIFFERENTIAL ENGINES AND 
HYDRAULIC PUMPS. 
HYDRAULIC MACHINERY GENERALLY. 
CATALOGUES ON APPLICATION. 9046 
See Illustrated Advertisement, May 29, page 45. 


T. rpedo Apparatus of 








HIGHEST AWARD, PARIS, 1878. 


Goldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


8881 


Lpurence, Scott & Co., Ltd., 


ELECTRICAL ENGINEERS & MANUFACTURERS, 
GOTHIC WORKS, NORWICH. 


MANOHESTER. 





8270 
DYNAMOS. 
FUSES. 


MOTORS. METERS. 
SPECIAL UNDERGROUND MAINS, 


['weddell’s 








— HyaraulicRivetting Machines 


14, DELAHAY STREET, WESTMINSTER, | 
LONDON, &.W. = 


WV illans’ Patent Com ——— 


ENGINES, for Marine and gen 
Stock sizes from 8 to 150 I. HP. Special 
Electric Lighting.—WiLLans & Rosinson, 
Ditton, Surrey. See Advt. last week, page 71. 





ear 
GOLD MEDAL—Inventions Exusrrion—AWARDED 


[rckbam’ s Patent Suspended) 


WEIGHING MACHINES. 
ROAD ENGINEERLNG WORKS COMPANY, Luurrsp, 
London, E.—Hydraulic Cranes, Lifts, Hoists, ‘ke. 9059" 
See Illus. Advt. last week, page 13. 








Rhodes’ Patent Valves, 


WITH RENEWABLE SEATINGS, 


For Steam, Water, Acids, &e.,) 


ARE ALLOWED TO BE THE BEST. 


234 & 240, BOW ROAD, LONDON, E. 


(jalloways Limited, 
Marctester, 





Pictorial! Have about 50 Boilers 


Ready for Delivery. 


7300 
“* GALLOWAY, MANcHESTER.” 


Telegraph Address : 





STANNAH’S HYDRAULIC LIFTS AND CRANES. 


he “Southwark” Variable 


POWER HYDRAULIC CRANES, all sizes; 4 
1 ton, 8 power, now working with the Hydraulic Powea 
Co.’s water, may be seen by ntment. Lifte(Hand 
and Steam); ‘‘ thwark™ Gears, 22 sizes ; Patent 
Pendulum Steam Pum: ape, By By eridgeRoed, Fittings, &0. 5918 
J. STANNAH, 20,S0u EK 
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Unversity of Edinburgh. 


Professor ARMSTRONG will hold 2 SUMMER 
CLASS on the Theory and Practice of ENGINEERING 
FIELD-WORK (Surveying, Levelling, &c.), com- 
mencing TUESDAY, JUNE 16th. Fee £3 3s. 

Full particulars may be had on application to the 
PROFESSOR. X 562 


SOUTH AUSTRALIAN GOVERNMENT RAILWAYS. 


The Agent-General for — Australia is instructed to 
inv’ 


[lenders fo r:— 
1000 Tons 50 1b. STEEL RAILS. 
414 Tons FISHPLATES for ditto. 
Specification and Drawing can be seen at the Office 








ROYAL NAVAL EXHIBITION, Chelsea, 8.W. 
Patron ots HER MAJESTY THE QUEEN. 
Open from 11 a.m. till 11 p.m. 


Royal Naval Exhibition.— 


Close to Grosvenor Road Station on the L. B. 
and 8. C. and L. C. and D. lines. Within a few 
minutes of Sloane Square Station, from which omni- 
buses run direct. 

Special Road Car Service from the doors every six 
minutes to and from Liverpool Street, via Victoria 
Station, Westminster, Charing Cross, Strand, Ludgate 
Hill, Bank, Broad Street. Fares to or from Naval 
Exhibition and Victoria Station, 1d. Naval Exhibi- 
tion and Chancery Lane, 2d. Naval Exhibition and 
Liverpool Street, 3d. 

Unrivalled Attractions, and the following are some 
of the principal features :—Arctic Relics, Art Gallery 
containing one of the finest collections ever got to- 
gether—Historical Collections of Models of Ships of 
War and Mercantile Marine —- Full-size Models of 
H.M.S. Victory and Eddystone Lighthouse, on which 
will be burning the most powerful light in the world— 
Monster Ordnance (guns of 57 tons and 110 tons)— 
Machine Gun Firing — Torpedoes — Exhibition of 
Diving, &.—Lake, 250 ft. long by 150 ft. wide, on 
which Mimic Combats between Models of two modern 
Battle Ships will take place, and illustrations of Sub- 
marine Mining, &c., will be given—Nautical displays 
in the arena—Performances by the Sons of Neptune 
Opera Company—Aquatic Fireworks—Balloon Ascents 
—Monster Iceberg, containing realistic Arctic Scenery, 
and Panorama of Trafalgar—Grounds Magnificently 
Illuminated (thousands of Coloured Lights) ; Decoratic 
Lighting by James Pain & Sons. X 45 

Hon. Sec., Cart. A. JEPHSON, R.N. 





Calcutta rrom LONDON axv LIVERPOOL. 


Hyery Description of Cargo 
(explosives, inflammable liquids, &c., excepted), 
conveyed at frequent intervals, by First-cuass 
STEAMERS specially built for the trade. 

For Rates of Freiaut, Spectau Rates for the Car- 
RIAGE Of Maciinery, &c., Contract Terms for large 
Suipments during extended periods, and other par- 
ticulars apply to 

ALEX. HOWDEN & CO., 
138, Leadenhall Street, LONDON, E.C.; 
THOS. & JNO. BROCKLEBANK, 9108 
20, Bixteth Street, LIVERPOOL. 


TENDERS. 
TO IRON PIPE FOUNDERS. 


The Water Committee of the Council of the City of 
Liverpool invite 
a 
7 tenders for the Supply of 
1500 yards of 12 in. CAST-IRON PIPES. 

Specifications with Form of Tender may be obtained 
on application at the Water Engineer's Department, 
Municipal Offices, Liverpool. 

Sealed Tenders, endorsed ‘‘ Tender for Iron Pipes,” 
and addressed ‘‘Chairman of the Water Committee, 
Town Clerk’s Office, Liverpool,” must be delivered at 
my Office not later than Twelve o’clock Noon on 
Tuesday, the 23rd instant. 

The Committee do not bind themselves to accept the 
lowest or any Tender. 

GEORGE J. ATKINSON, Town Clerk. 

Municipal Buildings, Liverpool, 
10th June, 1891. 








xX 619 


~ANCHOLME DRAINAGE AND NAVIGATION. 
TO CONTRACTORS AND WROUGHT-IRON BRIDGE 
BUILDERS. 





EXTENSION OF TIME FOR TENDERS. 


The Commissioners of the Ancholme Drainage and 
—e have EXTENDED THE TIME for re- 
ceiving 


[renders for the Construction 


and ERECTION of a WROUGHT-IRON BRIDGE 
of about 78 ft. span across the River Ancholme, in the 
Parish of Cadney, to Ten o'clock in the Forenoon of 
Monday, the 20th June next. 

Drawings and Specifications may be obtained from 
Mr. Atrrep ATKINSON, the Engineer to the Commis- 
sioners, at Brigg, on payment of £2 2s., of which 
£1 ils, 6d. will be returned on receipt of a bona side 
Tender. 

The Commissioners do not pledge themselves to 
accept the lowest or any Tender. 


By Order, 
THOS. FREER i Clerks to the 
FRANK C. HETT Commissioners. 


Brigg, 20th May, 1801. x 645 
ESSEX SEWERS COMMISSION.—Conrract No. 2. 





The Honourable the Commissioners of Sewers for 

Havering and Dagenbam and other Levels in the 

Counties of Essex, Middlesex and Kent, are desirous 
of receiving 


[lenders for the Supply and 


FIXING COMPLETE, SIX NEW SLUICE 
GATES, STANDARDS, and all IRONWORK connected 
therewith, and also for PROVIDING and FIXING all 
necessary GEARING for working same, and the 
ERECTION of TIMBER PLATFORM from which to 
work the Gearing, at Barking Mills, Barking, in the 
County of Essex. 

Plans and Specification can be seen at the Offices of 
Mr. J. Hickman Barnes, C.E., 30, Great George 
Street, Westminster, Engineer to the Commission, on 
and after the 8th day of June inst., from whom and 
— undersigned Forms of Tender may be ob- 

ned. 


Sealed Tenders to be sent to the undersigned on or | O 


before the 27th day of June inst., and indorsed ‘‘Esgex 
Sewers Tender for Providing Sluice Gates.” 

A deposit of £5 in must accompany each 
Tender, which will be returned if the Tender is 
genuine. 

The Commissioners do not bind themselves to accept 
the lowest or any Tender, and no expenses in relation 
to any accepted or rejected Tender will be allowed. 

Note.—This Tender is limited to persons bona fide 
carrying on business as Manufacturing Engineers 
within the area of the Metropolitan Police District. 

By Order of the Court of Sewers, 
H. 8. HAYNES, Clerk to Commission. 
d, 2nd June, 1991. X 554 





of Mr. OswaLp Brows, M. Inst. C.E., 32, Victoria 
Street, Westminster, and Copies may be obtained on 
payment of One Guinea, which sum will be returned 
on receipt of a bona fide Tender. 

Tenders are to be delivered at the Office of the 
AGENT-GENERAL not later than Noon of Monday, 
the 29th June. X 533 


TENDERS FOR WROUGHT IRON. 
The MEXICAN RAILWAY COMPANY, Lrp., invites 


enders for the Supply and 
DELIVERY of— 
22 TONS OF WROUGHT IRON. 
Specifications, with Conditions and Forms of 
Tender, can be obtained at the Company’s Offices on 
payment of 5s. each, between the hours of Ten a.m. 
and Three p.m., Saturdays excepted. 
Tenders must be delivered not later than Noon on 
Thursday, the 18th day of June instant. 
By Order of the Board, 
JAMES C. HORSFIELD, Accountant. 
The Mexican Railway Co., Ltd., 
45, New Broad Street, London, E.C. 
11th June, 1891. X 631 


MANCHESTER CORPORATION WATERWORKS. 
THIRUMERE AQUEDUCT. 
TENDER FOR PADLOCKS. 








The Waterworks Committee are prepared to receive 


[[\enders for the Supply of 


about 1500 PADLOCKS. Particulars may be 
obtained on application to Mr. G. H. Hitt, C.E., Albert 
Chambers, Albert Square, Manchester, on and after 
Monday, the 15th inst. Sealed Tenders, endorsed 
‘‘ Tender for Padlocks,” and addressed to the Chair- 
man of the Waterworks Committee, must be forwarded 
to Mr. T. H. G. Berrry, Waterworks Offices, Town Hall, 
Manchester, on or before Tuesday, the 30th inst. 
The Committee do not bind themselves to accept 
the lowest or any Tender. 


By Order, 
WM. HENRY TALBOT, Town Clerk. 
Town Hall, Manchester, 9th June, 1891. X 620 





OIL RESERVOIRS FOR LARGE LIGHTHOUSE 
BURNERS. 





Trinity Housr, Lonpon, 
11th June, 1891. 
This Corporation being desirous of receiving 


[lenders for the Construction 


and DELIVERY at Trinity Wharf, Blackwall, of 
Two 100 gallon and Four 75 gallon OIL RESERVOIRS, 
with Weighted Plungers and Pumps. for large Light- 
house Burners. 

Notice is Hereby Given, that Forms of Tender may 
be obtained, and Patterns and Drawings inspected, 
on application at the Lights Department at this House, 
on any day between the hours of Ten a.m. and Four 
p.m. 

Tenders, sealed and marked outside ‘‘ Tender for 
Oil Reservoirs for large Lighthouse Burners,” must 
be addressed to the Secretary, and delivered at this 
House on or before Monday, the 22nd instant; and no 
Tender can be entertained that is not made on the 
Form provided. 

The Corporation does not pledge itself to accept the 
lowest or any Tender. 

By Order, X 629 

J. INGLIS, Secretary. 


LIGHTHOUSE BURNERS. 





Trinity Hovusr, Lonpon, 
1lth June, 1891. 
This Corporation being desirous of receiving 


[['enders for the Construction 


and DELIVERY at Trinity Wharf, Blackwall, of 
Twelve large BRASS Trinity House DOUGLASS 
LIGHTHOUSE BURNERS for Eight ConcentricWicks ; 
Thirty-nine Brass Trinity House Douglass Lighthouse 
Burners, with Oil Reservoirs attached, of Two Con- 
centric Wicks, large size; Ten Brass Trinity House 
Douglass Lighthouse Burners, with Oil Reservoirs 
attached, of Two Concentric Wicks, small size. 

Notice is Hereby Given that Forms of Tender may 
be obtained, and Patterns and Drawings inspected, 
on application at the Lights Department at this House, 
on any day between the hours of Ten a.m. and Four 


p.m. 

Tenders, sealed and marked outside ‘‘ Tender for 
Lighthouse Burners,” must be addressed to the Secre- 
tary, and delivered at this House on or before Monday, 
the 22nd instant, and no Tender can be entertained 
which is not made on the Form provided. 

The Corporation does not pledge itself to accept the 
lowest or any Tender. 

By Order, X 680 

J. INGLIS, Secretary. 


TO ENGINEERS AND CONTRACTORS, 
BRIGHTON WEST PIER COMPANY. 


The Directors invite 


enders for the following 
WORKS, namely :— 

Contract No. 1.—Widening the existin, 
and the Construction of Steps for 
Passengers. 

Contract No. 2.—Construction of Landing Stages on 

side of the Widened Pier Head. 

Contract No. 3.—Construction of a Landing Stage 
extending seawards from the Pier Head. 
wy of Specifications describing the Works 

included in the above Contracts may be seen at the 

ffices of the Company’s Engineer, Mr. R. W. PERE- 

GRINE Bircu, M. Inst. C.E., No. 5, Queen Anne’s Gate, 

Westminster, and all other necessary information 

obtained on and after the 8th June, 1891, upon pay- 

ment of the sum of Five Pounds, to be returned to 
the parties tendering on the receipt of a bona jide 





Pier Head, 
team Boat 


Tender. 

Tenders in the prescribed Form 2, will be 
received at the Offices of the Company, West Pier, 
a. up to Thursday, 18th June, 1891. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

Lf Order of the Board, 
J. WILKINSON, Secretary and ‘ 

West Pier, Brightou x 56; 





MIDLAND RAILWAY. 
TO CONTRACTORS AND BUILDERS, 


The Directors of the Midland Railway Company are 
prepared to receive 
Yenders 


for the following 
WORKS :— 


Additional OFFICES, Derby Station, Contract No. 
1 (Basement). 

Additional ENGINE SHED for 24 Locomotives, at 
Burton-on-Trent. 

Additional ENGINE SHED for 24 Locomotives, at 
Nottingham. 

Plans and Specifications may be seen, Quantities 
and Particulars obtained, on application to the Com- 
pany’s Architect, Cavendish House, Derby ; or at the 
Engineer’s Office, Derby Station, on and after Saturday, 
13th inst. 

Sealed Tenders to be forwarded by post to the 
Secretary of the Way and Works Committee, Midland 
Railway, Derby, not later than Nine a.m. on Thursday, 
18th June. 

The Directors do not bind themselves to accept the 
lowest or any Tender, nor to pay any expenses at- 


tending the same. 
JAMES WILLIAMS, Secretary. 
_ Derby, 8th June, 1891. X 610 





anted, an Appointment by 

Ns a thoroughly able and practical Mining 
Engineer and Surveyor of unblemished reputation, 
and of large experience in the working of coal (chiefly 
in South Wales), preparation of d geo and the develor- 
ment of mineral takings, and laying out and con- 
struction of works. Highest references.—Addresr, 
X 597, Offices of ENGINEERING. X 597 


Shipbuilders. — Advertiser 


oO 
T REQUIRES LONDON AGENCY for first-class 
Firm of Shipbuilders and Marine Engineers; lately 
manager of similar business. Large London con- 
nection, and offer of orders to the extent of £25,000, 
with others to follow, As advertiser wishes to secure 
these contracts he desires immediate reply, stating 
terms. Engagement for not less than five years. Has 
other Agencies and good London Offices.—Address, 
VERAX, care of MacturE & Co., 97, Queen Victoria 
Street, London, E.C. X 616 


entleman of means (30), well 
connected, having studied civil engineering, 
WISHES to REPRESENT, in Belgium, large British 
MACHINE BUILDERS or similar industry.—Write to 
E. SOUWEINE, Stockbroker, 54, Montague de la 
Cour, Brussels. X 602 











APPOINTMENTS OPEN. 


he Yorkshire College, Leeds. 


— APPLICATIONS are INVITED for the 
APPOINTMENT of LECTURER on SANITARY EN- 
GINEERING. Stipend £200 and certain fees. The 
tenure of the lectureship will be compatible with 
private professional work. 

Further particulars may be obtained from the 
SECRETARY. X 596 


[ihe Yorkshire College, Leeds. 

—APPLICATIONS are INVITED for the 
APPOINTMENT of ASSISTANT LECTURER and 
DEMONSTRATOR and TEACHER of MECHANICAL 
DRAWING in the Department of Civil and Mechanical 
ENGINEERING. Salary £175 per annum. 

Further particulars may be obtained from the 
SECRETARY. X 566 


Wanted, at Once, a General 


MANAGER for the Earl of Dudley’s Round 
Oak Iron and Steel Works, Limited ; he must be well 
up in the manufacture of iron and steel, and able to 
Superintend the Erection of a New Basic Siemens 
Steel Plant. Salary £1000 per annum.— Applications, 
with testimonials and full particulars, must be sent to 
the Chairman, R. D. DALGLIESH, Esq., Asfordby, 
Melton Mowbray. X 614 


anted, Gentleman with 


thorough knowledge of 9 Trade and 
large experience in Shipper’s Office, by an Engineer 
and Machinery Merchant, about thirty miles from 
Manchester, to Manage Sales and Export Department. 
Salary £200. (Foreign correspondent kept.) Age 
about 35. State qualifications, experience, and present 

sition, in confidence.—Address, X 613, Offices of 

NGINEERING, - X613 


anaging Engineer Draughts- 

MAN WANTED ; must be used to take out 
quantities and make estimates for general engineering 
work, have had experience with workmen, and used 
to manage same.—Reply, stating age, previous ex- 
perience, where, and class of work engaged upon, also 
salary required, to X 544, Offices of enemenes.™ iia 


[raughtsman Wanted, Ex- 


perienced in general engineering and machine 
tools.—Apply by letter, giving age, experience, salary 
required, and references, GRENFELL & ACCLES, 
Ltd., Perry Barr, Birmingham. X 594 




















Y | 'o Manufacturers of Engineer- 

ING.—Advertiser, with established connection 
among Engine Builders, Ship Builders, and Ship 
Owners, is OPEN to REPRESENT First-class Firms, 
as Sole Representative or Purchasing Agent in the 
North of England.—Address, with full particulars, 
X 612, Offices of ENGINEERING. X 612 


ngineer and Draughtsman 


SEEKS ENGAGEMENT ; 23 years with largest 
railways in England ; special experience in bridges, 
roofs, and station buildings; highest references.— 
Address, X 605, Offices of ENGINEERING. X 605 


Draughtsman (33), Dis- 


M ¢ engaged ; experienced in general engineering ; 
also in sugar, gold mining, elevators, conveyors, con- 
structional ironwork, quantities, foreign languages, 
&c.—Address, M., 82, Ustoxeter New Road, wae 

om 











ngagement Wanted, as En- 

gineer, Chief Draughtsman, or London Repre- 
sentative ; open for temporary work.— Address, X 626, 
Offices of ENGINEERING. X 626 


. . es > 
Hyrgineer, aged 25, eight years 

experience, accustomed to general engineering 

work, WISHES for ENGAGEMENT either at home or 

abroad.—Address, X 599, Offices of ENGINEERING. X 599 


ivil Engineer (21) Desires 

ENGAGEMENT ; five years’ experience ; good 
surveyor, leveller, draughtsman, &c. ; no objection to 
going abroad.—Address, ENGINEER, West AFrican 
TrapING Co., 102, Fenchurch Street, E.C. X 6C4 


A dvertiser (22) Seeks Situa- 


TION as Draughtsman, home or abroad ; six 
years’ experience in shops and drawing office. Loco. 
work preferred.—J., 14, Alexander Road, Gipsy m4 
S.E. X 627 
A Young Engineer (21) De- 
SIRES APPOINTMENT as Assistant cr 
Draughtsman ; speaks three languages; four years 


in shops and drawing office; good references.—Ad- 
dress, X 595, Offices of ENGINEERING. _ X 595 


“Youth Requires a Situation 


as Improver in the Smithy.—Address, A. C. S., 
163, Queen’s Road, Watford, Herts. X 606 























Wanted, Temporarily,a Good 


DRAUGHTSMAN, with experience in sewerage 
work, for a Civil Engineer’s Office in Sheffield.—Appli- 
cation, stating age, experience, and salary required, 
with copies of testi ials, dd d the 
ENGINEER of the SEWERAGE and Rivers DrEpaRt- 
MENT, Norfolk Street, Sheffield. X 617 


W anted, at Once, Two Smart 


TRACERS accustomed to ship work.—Apply, 
stating capabilities and salary required, to THE 
THAMES IRONWORKS & SHIPBUILDING CO., Ltd., 
Orchard Yard, Blackwall. X 60! 


Representative Wanted, for 


the Sale of ANNEALING ORB, regularly visiting 
British malleable iron foundries, and being well con- 
nected with same.—J. B. 5229, RupcourH Mosssg, 18, 
Queen Victoria Street, E.C. X 628 


A gents Wanted,to push First- 

class MACHINERY OILS commanding a large 
and successful sale. Liberal commission.—Address, 
BOX 22, Post Office, Liverpool. 8920 

















j\nergetic Technical Agents 
WANTED, TO REPRESENT ONE 
OF THE 
Most Important SPECIAL WORKS of GERMANY 
FOR 


ELEVATORS, 
EspgciaLty PASSENGER LIFTS AND CRANES. 





Address, in first instance, J. 2927, care of RUDOLF 
Mosse, 18, Queen Victoria Street, London, E.C._X 548 


SITUATIONS WANTED. 


M etallurgical Engineer (26), 
with best continental technical high-school 
education, SEEKS EMPLOYMENT on iron works, &. 

asan Assistant to Manager oran are. Experien 
draughtsman. High references.—Please to apply to 
M. WIDING, Esq., 34, Elswick Row, Newcastl 
e. a 








e-on- 
1 





fPihoroughly Practical Me- 


Ty 

chanical Engineer of sixteen years’ experience 
principall pete rn work) is OPEN for ENGAGE- 
GENT’ as had charge of work on 
Continental Railways.—Address, 
GINEBRING, 


( 
9 | lished 


and Gotene) 3 


PARTNERSHIPS. 


W heatley Kirk, Price, and 

.GOULTY (Established 1850), MECHANICAL 

and ELECTRICAL VALUERS, AUCTIONEERS, and 

ARBITRATORS, Albert Chambers, Albert Sq., Man- 

chester; and 52, Queen Victoria Street, London, E.C. 
Telegraphic Addresses : 

Manchester Office, INDicator. London Office, INDICES. 


artnerships.—Gentlemen 


ractical engineers) desirous of entering esta- 
ciaoner concerns, are invited to commu- 
nicate with the borage gray Fea go ag or 
e establishments open mit such. 
a given and required. WHEATLEY KIRK, PRICE, 
and GOULTY, 52, Queen Victoria Street, London, E.C. ; 
and Albert Square, Manchester. pis 


Pginecring Firms of Good 
REPUTE, open to admit partners or desirous 
of selling outright, oe requested to communicate with 
the undersigned, who have numbers of clients —_ 
for such.—_WHEATLEY KIRK, PRICE, & GOULTY, 
52, Queen Victoria Street, London, E.C.; and — 
Square, Manchester. 887 


artner Wanted by Firm of 
Mineral Borers in Lancashire ; capital required 

£3000. Gentleman who could take charge of office 
and finance preferred. No practical experience neces- 
gary.—Full information given on application to 
GEORGE ALLAN CADELL, C.A., 114, St. Vineent 
Street, Glasgow. 57 























WANTED, &c. 


anted, all Engravings of 
LOCOMOTIVE ENGINES in the ‘‘Zeitschrift 
ftir Eisenbahn Wissenschaften.”—Price to D. L., % 4 








Germains Road, Forest Hill. 6 
anted, 10-ton to 12-ton 
Second-hand STEAM TRAVELLING CRANE, 


bout 20 ft. radius ; revolving motion. 

oTaN! LEY. Lewis & CO., Lichfield Street, Wolver- 

hampton. X 622 

econd-hand or New Paint- 

MANUFACTURING PLANT WANTED, con- 

Runner, Set of Rollers, and Two Mixers 

per Eh a ity 2 to ¢ tons.—Address, E. R. 85, 
‘ears, DEACON & Co., 154, ¥ adenhall Street, E.C. 








lish 
X 652, Offices of Ex- 
X 552 


< X 603 
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FOR SALE, 


M achine Tools, Lathes, Plan- 
ing, Shaping, Drilling, Scre , Punching, and 
Shearing Machines.—SOUTHGATE GINEERING 
COMPANY, Loren, New Southgate ; and 172, Fen- 
church Street, London. 8943 


Fe Sale, 16 HP. Undertype 
ENGINE; nearly new.—For prices and full par- 
ticulars apply to CHARLES BURRELL & SONS, Ltd., 
Thetford, Norfolk. X 426 


FrorSale, New Cornish Boilers, 
15 ft. by 4 ft. 3 in., and 10 ft. by 3 ft. 9 in. ; 
either with or without fittings.—Apply to CHARLES 
BURRELL & SONS, L1p., St. Nicholas Works, Thet- 
ford. X 550 


Fu Sale, on Hire Purchase. 


—MAOHINERY of every description supplied on 
deferred payments orfor cash. New and nd- 
hand. Write for Circular. be Stock, including 
Lathes (all sizes), Drilling Machines, Saw Benches, 
Band Saws, &c., &c.—ROWLAND G. FOOT and CO., 
12, Great St. Thomas Apostle, London, E.C. 9048 


Fu Sale, a Set of the Highest- 


class Triple-expansion Surface-condensing 
83", 139”, 229” 
16 

















YACHT ENGINES, cylinders » With 
Joy’s Valve Gear and Loco. Boiler with Lloyd’s certi 


OROSBY LOCKWOOD & SON’S NEW BOOKS. 





This Day, Crown 8vo, 368 pages, with 113 Illustrations, 7s. 6d. Cloth. 
Dynamo Construction : A Practical Handbook for 


the Use of Engineer-Constructors and Electricians-in-Charge. 


With Examples of Leading English, 


American, and Continental Dynamos and Motors. By J. W. URQUHART, Electrician. 
Fourth Edition, Enlarged, 420 pages, with 157 Illustrations, Crown Svo, 7s. 6d., Cleth. 


Electric Light: Its Production and Use. 


URQUHART, C.E. 


By J. W. 


“The whole ground of electric lighting is more or less covered, and explained in a very clear and concise 


Just Published. Crown 8vo, 5s., Cloth. 


Electric Light Fitting: A Handbook for Working 


manner.”—Electrical Review. 


Electrical Engineers. 


By J. W. URQUHART, C.E. 


‘A really capital book, which we recommend to the notice of working electricians.”—Mechanical World. 
Now Ready, Folio, price £5 5s., half-bound. 


The Mechanical Engineer’s Reference Book for 


MACHINE AND BOILER CONSTRUCTION. 
Borer ConstRuction. 


In Two Parts. I.—GrNEeRAL Enoinerrine Data. II.— 


By NELSON FOLEY, M.I.N.A. With Fifty Plates and numerous other Illustrations. 


Just Published, NEW AND GREATLY ENLARGED EDITION, Crown 8vo, 12s. 6d. Cloth. 


Metallurgy of Gold(The): A Practical Treatise on 


the Metallurgical Treatment of Gold-bearing Ores, including the Processes of Concentration and 


Chlorination, and the Assaying, Melting, and Refinin 
Metallurgy of Silver,” &c. Third Edition, 550 pages, wi 


o 





of Gold. By M. EISSLER, M.E., Author of “‘The 
187 Illustrations. 


X 625 








ifi- 
cate for 180 lb. working pressure. Can be finished in 


two weeks.—Apply, PLENTY & SON, Lrp., aes 





In LIQUIDATION. 


[the Whitehaven Shipbuilding 


COMPANY, LIMITED.—This well-known SHIP- 
BUILDING and REPAIRING BUSINESS is FOR 
SALE by Private Treaty. : 

The property consists of the Shipbuilding Yard at 
Whitehaven, containing about 7 acres, 0 roods, and 
83 perches, having a frontage to the seashore of about 
170 yards, with extensive Sheds, Workshops, Saw 
Pits and Offices, and all Plant, Machinery, and Tools 
necessary to carry on a large business, and of the 
Patent Slip on the East Strand in the South Harbour 
of Whitehaven aforesaid, containing 2 roods and 1 
perch or thereabouts, situate about 400 yards distant 
from the Shipbuilding Yard, with the Sheds, Work- 
shops, Offices, Saw Pits, Buildings and Premises 
thereon, and the ‘‘Morton’s” Patent Slip, Steam 
Engine and Boiler, and all necessary Plant, nery 
and Gear for caking up and re-launching vessels into 
the Harbour of Whitehaven. 

The Shipbuilding Yard is connected by sidings with 
the London and North-Western Railway, and also 
with the railways to the Whitehaven Wet Dock. 

Seventy-six iron vessels, representing a registered 
tonnage of about 92,304 tons, have been launched 
from the Shipyard since 1869. 

The Shipbuilding Yard and Patent Slip are both 
held under Leases from the Earl of Lonsdale, for 
terms whereof about 19 years are unexpired, and 
immediate possession can be given to a purchaser. 

The rent paid in respect of the Shipbuilding Yard 
is only £52 10s. per annum ; the rent paid in respect 
of the Patent Slip is £125 per annum. 

Particulars and Conditions, with Plan and further 
information, can be obtained on ae to W. B. 
PEAT, Esq., Royal Exchange, Middlesbrough, the 
Liquidator; or to BROCKBANK, HELDER, & Co 





Solicitors, Whitehaven. 13 
\ Tater Power Mill, very 
large, and accessible by rail, tide, and river, 


to be SOLD or LET on BUILDING LEASE. About 
40 miles from London, and in the centre of a rich 
agricultural district.—Address, by letter, BRYAN 
CORCORAN, 81, Mark Lane, London, E.C. 8985 


he Trustees of the Late 


William Barningham are prepared TO LET or 
SELL the PENDLETON IRONWORKS, near Man- 
chester, with Railway Sidings and Canal Wharves, 
tegether with all the Machinery and Tools in the 
Foundries, beret myer om and Yard. The Works 
are within one mile of Manchester Ship Canal Docks, 
and twenty minutes’ tram ride from Manchester Royal 
Exchange.—Apply, BARNINGHAM BROTHERS, 27, 
Corporation Street; or ADDLESHAW & WARBUR- 
TON, Solicitors, 15, Norfolk Street, Manchester. X 546 


T° be Sold, as a Going Con- 


cern, an Old-established GUNPOWDER MANU- 
FACTORY, comprising all usual houses, five pairs of 
Heavy Runners, and all necessary Machinery and 
Appliances for carrying on a large and high-class 
trade ; the Works are spread over a good area, and for 
the better utilisation thereof an extensive farm ad- 
joining can also be rented on very reasonable terms.— 
For further particulars address, X 615, Offices of En- 
GINEERING. X 615 


To ENGINEERS, ELECTRICIANS AND OTHERS. 


mall Business for Immediate 


SALE—EXCEPTIONALLY CHEAP.—The snug 
little business carried on as Quentin Matsy’s Forge, at 
14, Griffin Street, York Road, Lambeth, London, S.E. 
(adjoining Waterloo Station), together with the 
capital Machine Tools, Engine and Boiler, Loose 
Appliances, Stock of Fancy Wrought-iron Electroliers, 
Stands, &., &c., is FOR DISPOSAL ; a bargain to an 
immediate purchaser. The premises are capable of 
employing thirty hands comfortably. There is also a 
fourteen-roomed Dwelling House, large Gateway and 
Back Workshops, held under a rental of £100 a year. 

The Machine Tools are by Whitworth, Muir, and 
others. A nice little connection exists for Fancy 
Wrought-iron Work ; Costly Electros. Catalogues 
and Goodwill will be included. A splendid opening 
for a beginner with small capital. 

Apply to WHEATLEY KIRK, PRICE & GOULTY, 
52, Queen Victoria Street, London, E.C. X 618 


Te be Sold or Let, Extensive 


MANUFACTURING PREMISES, including 
Valuable Machinery, situate in Dysart Road,Grantham, 
lately used as the Phoenix Engineering and Boiler 
Making Works, but readily convertible at small outlay 
into cycle or other works requiring space. The Works 
are about three-quarters of a mile from the Great 
Northern Railway Station, and have canal wharf and 
railway sidings near. Total area of Works and adjoining 
land (capable of developing as building land), 5 acres. 
—For further lars and to ini plan apply, 
FOWLER & LANGLEY, Solicitors, Wolverhampton ; 
or Mr. H. ESCRITT, Auctioneer, Grantham. 598 

















Lonpon : CROSBY LOCKWOOD & SON, 7, Stationgrs’ Hatt Court, Lupcate Hit, E.C. 








Epgize Works and Shipyard 


FOR SALE, at Laxwaag, near Bergen, Norway. 

The Shipyard has four Building Berths. On the 
largest, which is 340 ft. long, may be built vessels up 
to 4500 tons. 

The Engine Works as well as the Shipyard are fitted 
completely with engines of the best and most modern 
sort. Along the Works are Quays for the largest 
vessels of a total length of 650 ft., the length of the 
shore being 1300 ft. 

The Works have Sheer Legs capable of lifting 
60 tons, Two Steam Hammers, One large Floating 
Crane, &c. 

Terms very favourable. 

Laxwaag’s Dry Dock is situated in the centre of the 
Works. 

Please apply to Mr. N. H. BRUUN, C.E., Bergen, 
Norway. X 600 


‘Valuable Patents for Sale.— 


The English and European Patents, on the sim- 
plest and most successful Ice-making Machine in opera- 
tion in the United States; also on the latest positive 
Lock Nut, that has no equal. Prices moderate.—-Ad- 
dress, PATENTS, P. O. Box 315, Richmond, Va., ay A. 

X 505 


Dredger and Hopper.— For 


SALE or CHARTER, powerful Centre-ladder 
DREDGER, length 131 ft.; wrought-steel buckets, 
new steel multitubular boiler, compound 3 - way 
winches, dredging in 5 ft. 9 in. to 40 ft. of water. 
Capable of lifting 1200 tons per ten hours, In thorough 
working order. Also 500-ton HOPPER.—J. B. GAS- 
KELL, 17, Victoria Street, Westminster. X 590 


achine Tools of all kinds. 


Write for Priccs and Engravings.—BINNS 
BROS., Tool Makers, Halifax. X 431 


Machine Tools,comprisin 
100 ee 


Lathes, Drills, Planers, Shapers, Slotters, 
&c., READY FOR DELIVERY. — For Detailed List 
apply, SCOTT BROS., Halifax. 3 


Radial Drilling Machine, 5 ft. 


radius, with planed table 5 ft. 6 in. by 3 ft. by 
2 it. 5in. high, with self-feed motion and back gear ; 
five-s cone and counter-shaft; fast and loose 
pulleys 13 in. by 34 io., spindle 2} in. diam. A 
perfectly new tool, well made throughout.—For 
rice and further particulars apply to CHARLES 
D. PHILLIPS, Newport, Mon. X 487 


Ready for Delivery, One New 


9in. centre Self-acting Sliding, Surfacing, and 
Screw-cutting Gap Lathe, 12 ft. bed ; One New 12 in. 
ditto, 18 ft. bed ; One Strong New 14in. ditto, 20 ft. 
bed; and One New Screwing Machine (Brown’s prin- 
ciple), to screw from 4 in. to 14 i 


n. V 789 
GEO. BOOTH & CU., Central Iron Works, Halifax. 


nspirators for Sale; Four 
No. 5 Hancock’s; perfectly new, 1} in. pipe, 
suitable for locomotives.— Apply, HUNT & MITTON, 
Oozells Street North, Birmingham. X 608 


& W. MacLellan, Ltd., 


© having acquired from the North British Rail- 
way Co. the PASSENGER PADDLE STEAMERS 
which maintained the crossferry service between 
Burntisland and Leith prior to the opening of the 
Forth Bridge, are now prepared to RECEIVE OFFERS 
for the following, viz.:— 

P.S. “THANE OF FIFE” and P.S. “AULD 
REEKIE” (sister ships); gross tonnage, 170 tons. 
Saloon Steamers for passengers only, built by Thames 
Shipbuilders. 

GOODS HAULAGE MACHINERY and PLATFORM 
for conveying wagons on and off steamers at all states 
of the tide. : 

Further printed particulars and inspection order 
can be obtained from 

McILWRAITH, McEACHARN & OO., 
6 & 7, Fenchurch St., London, E.O.; or 
P. & W. MACLELLAN, Ltd., W 25 
129, Trongate, Glasgow. 


Peckett & Sons, Locomotive 


ENGINE BUILDERS, BRISTOL. 


Locomotives of Various Sizes for Collieries, Iron- 
works, Docks, &c., always in Stock, Ready for Imme- 
diate Delivery. 

Photographs, Prices and Specifications on appli- 
cation. 8696 



































| ‘a: Locomotives, 4 or 6 

wheels coupled. Specification and workman- 
ship equal to Main Line Engines.—Apply to R. & W. 
HAWTHORN, LESLIE & CO., Ltd., Engineers, New- 
castle-on-Tyne. See Advt., page 55. 8877 





Fer Sale, Tandem Yacht 


9” by 20” cylinders. «. Yach’ 

ENGINES, 12” stroke. Single Yacht 
Engine, 12 in. cy]. by 14 in. stroke. Launch Engine, 
5 in. cyl. by 5in. stroke. Marine Boiler, 12 in. dia. by 
8 ft. 6 in, with Lloyds’ certificate for 80 Ib. w.p. 
Donkey Boiler, 9 ft. 6in. by 4 ft. 6in. Bell-Coleman 
Refrigerator, complete. 5-ton Overhead Travelling 
Crane. — Further particulars and prices from J, 
MONKHOUSE CARTMELL, 91, Buchanan Street, 
Glasgow. 9128 


PRELIMINARY ANNOUNCEMENT. 
TO GAS COMPANIES, GAS ENGINEERS, AND 
OTHERS 


IMPORTANT SALE Of ENGINEERING PLANT, 
MACHINERY, AND EFFECTS. 


Wheatley Kirk, Price, and 
h 


GOULTY are instructed by the Proprietors, 
who are discontinuing the business, io SELL by 
PUBLIC AUCTION (unless previously disposed of by 
private treaty) on the Premises, AT AN EARLY DATE, 
the ENTIRE CONTENTS of the Works of 

Messre. J. T. B. PORTER & CO., 

Gowts Brivgzk Works, Lixcoun. 

The Catalogue will include Cornish Boiler, 22 ft. by 
5 {ft.; ditto, 16 ft. by 5 ft.; two Horizontal Steam 
Engines ; Slide, Surfacing, and Screw-cutting Lathes, 
zom 9 in. to 10 in. centres, and on 10 to 20 ft. beds; 
4 ft. 6 in. Gap Hydraulic Rivetter and Pumps; Angle 
and Plate-bending and Straightening Rolls ; Punching 
and Shearing, Shaping, Screwing, Planing, Drilling, 
and other Machines by eminent makers; Multiple 
Punching Machine for 49 holes, 1 in. pitch; 4 cwt. 
Steam Hammer; Fan, Blower, Shafting, Cupolas, 
Cranes; about 100 tons Moulding Boxes; Pig Iron; 
about 60 tons Bar Iron; about 150 tons Castings, &c. ; 
Stcck, Stores, Loose Plant, &c., &c., &c. 

Further particulars and a may be obtaines 
shortly from WHEATLEY KIRK, PRICE, and 
GOULTY, 52, Queen Victoria St., London, E.C. X 496 





PRELIMINARY ANNOUNCEMENT. 
Re HAWKS, CRAWSHAY, & SONS. 


essrs. R. and W. Mack are 


instructed to offer FOR SALE BY AUCTION, 
in Newcastle-upon-Tyne, on an carly date, of which 
due notice will be given, the Extensive PREMISES 
situated at Gateshead-on-Tyne, on which the Works, 
now dismantled, of the old-established firm of Messrs. 
Hawks, Crawshay, and Sons were carried on. The 
land, partly held under long leases from the Eccle- 
siastical Commissioners and the Corporation of New- 
castle-on-Tyne, and partly freehold, measures in all 
about 32 acres, with numerous Erections and Dwelling 
Houses thereon, and has a river frontage on the Tyne 
of 860 ft., with a substantial quay wall extending its 
entire length. 
Plans are in preparation, and with Particulars and 
diti of ie may shortly be had of Messrs. 





ortable Steam Engines, 
First-class New, very large, with or without Link 
Motion Reversing Gear. Also several excellent second- 
hand PORTABLE ENGINES FOR SALE. Combined 


CLaYTon & Ginson, the Vendors’ Solicitors ; of Messrs. 

Stanton & ATKINSON, Solicitors ; and of Messrs. Monx- 

HousE, GoppARD, & Co., Chartered Accountants ; or of 

the AUCTIONEERS, all of eee, 7 
4 





Engines and Mortar Mills a specialty. —BARROWS 
and CO., Ltd., Engineers, Banbury, Oxon. 8580 


(Compound Condensing Paddle 


ENGINES for SALE ; two sets with cylinders 
10 in. and 20 in. diameter, 24 in. stroke, complete with 
boilers, &c.—For price, &c., apply, to ALEX. WILSON 
and CO., Vauxhall Ironworks, Wandsworth Road, 
London, 8.W. W179 


| ocomotive Tank Engines 

always in stock or progress.—HUDSWELL, 
OLARKE CO., Railway Foundry, Leeds, Sole 
Makers of RODGERS’ PATENT WROUGHT-1IRON 
PULLEYS. See Illus. Advt., page 54. 647 














PUBLICATIONS. 
Post Free 7d. 


A Summary of the New 
PATENT ACT, 1883. By W. LLOYD WISE 
(of Lincoln’s Inn Fields, London), Fellow of the In- 
stitute of Patent Agents, M. Inst. M.E., M. Iron and 
Steel Inst., Assoc. Inst. C.E., Assoc. Inst. N.A. 
Reprinted from ENGINRERING. 
London : Offices of ENGINEERING, 35 & 36, Bedford 
Street, Strand, W.C. 9091 


“* ENGINEERING SERIES.” 


Demy Quarto, Price 303., cloth, with 900 pp. and 
about 1500 Figures. Weight 7} Ib. 


Pectric Illumination: Vol. IT. 


2 JAMES DREDGE, Dr. M. F. O'REILLY, 
IVAREZ. 
Edited by JAMES DREDGE. 

This Volume contains: I. Electrical Measurement. 
II. Photometry. III. Dynamometers. IV. Recent 
Dynamos and Lamps. (Partly compiled from Enet- 
NEERING.) With an APPENDIX compiled by W. 
LLOYD WISE, Member of Council of the Institute of 
Patent Agents, containing Profusely Illustrated Ab- 
stracts of Specifications of all Patents granted in this 
country from January, 1873, to June, 1882, and having 
reference to Electrical matters. 

Vou. I. 18 ouT oF Print. 


Offices of Enaingeeine, 35 & 36, Bedford Street, Strand, 
London, W.C, _ 


A Guide to Patent Law and 


REGISTRATION. Price Threepence.— HORN 
AND SON, British and Foreign Patent Offices, next to 
Somerset House, 151, Strand, London. 9020 








and H. 


AUCTION SALE AT YORK STREET FOUNDRY: 
BELFAST. 


In the Matter of the Trust Estate of Messrs. D. & W. 
Grant. Important and Extensive SALE BY AUC- 
TION of Millwright, Land, and Marine Engineering 
Plant, Foundry Tools, Boilermaking Plant, Weigh- 
bridge, Wagons, Spring Van, Steam, Gas, and 
Traction Engines, Steam Travelling and Jib Cranes, 
Stock-in-Trade, &c., &c. We have been instructed 
by the Trustees to Catalogue and Sell by Pubiic 
Auction, on Tugspay, 16th day of Jung, 1891, and 
following days (Saturday, Sunday and Monday ex- 
cepted), until the whole is sold), the ENTIRE 
MACHINERY, TOOLS, and PLANT of the above- 
named well-known concern, formerly JouN Rowan 
and Sons, Limited, commencing each day at Eleven 
o’clock a.m. prompt. The whole will be on view 
one week before the Sale, from Ten to Four o’clock 
each working day. Admission by Catalogue only, 
= 6d, each, which may be had from the AUC- 

IONEERS, or at the entrance to the Foundry. 


EDWARD BAILEY, Trustees, 
R. M. BEATH, 49, Royal Avenue, 
NOAH J. LONGWORT, Belfast. 


m. Montgomery & Son, 


61, Royal Avenue, Belfast, Auctioneers and 

Valuers. 

29th May, 1891. 

At the ImpzriaL Saw MILLS, Albert Street, Leith Walk, 
Edinburgh, oa Tugspay, 16th Juxg, at Twelve 
o’clock prompt, SALE by AUCTION of the whole 
Heritable and Moveable MACHINERY and PLANT. 
Horizontal Corliss Engine (by Douglas and Grant, 
1875), 30 in. cylinder, 48 in. stroke, 8 ft. heavy fly- 
wheel with 14 in. by 7 in. rim ; overhung cogwheel, 
pe diam., 12in. broad, 4 in. pitch, &c.; in splendid 
order. 


oj ames Laird and Son have 


received instructions from Messrs. FERauson, 
Davipson, & Co., to sell as above. 
Full particulars in Catalogues forwarded free by 
the AUCTIONEERS, 19, Gordon Street, Glasgow. 
9th June, 1891. x 


X 553 








MISCELLANEOUS. 


m. Murdoch and Co., 


79, ROBERTSON STREET, GLASGOW, 
PATENTEES AND MAKERS OF 7497 


Marine Engine Governors. 











AUCTION SALES. 





V.R. 
SALE BY ORDER OF THE SECRETARY OF 
STATE FOR WAR. 


essrs. Horne, Son, and 

EVERSFIELD, 17, Great George 

Street, S.W., will SELL by PUBLIC 

AUCTION, at the Royal Arsenal, Woolwich, on 

TurRspAyY, JUNE 23rd, 1891, at Eleven o’clock in the 

Forenoon precisely, the following Surplus and Un- 
serviceable STORES, viz. : 





Ashes, Lead Steam Hammer 
Iron, Old Wrought Files, Old 

Iron, Old Cast Sheeting, Waterproof 
Steel, Old Felt 

Brass, Old Junk 

Copper, Old Horse Hair 
Pewter, Old Leather, Old 
Zine, Old Harness 

Mixed Metal Wagon and Carts 
Machines, Planing Iron Wheels 
Machines, Guillotine Staves 

Fire Engine Wood 


The Lots may be viewed at the Royal Arsenal, 
Woolwich, from Ten to One o’clock, and from Two to 
Five o’clock, on the Tuuagspay, Fripay and Monpay 
previous to, and on the morning of the day of Sale; 
and Catalogues may be obtained at the War Office, 
Pall Mall; at the Ordnance Office, Tower ; and at the 
Ordnance Office, Royal Arsenal, Woolwich. X 624 





ohn Norman, 
Engineer, Millwright, Boiler Maker, 
Consulting Engineer & Licensed Valuer of Machinery, 
1314, St. Vincent Street, Glasgow. 8971 
Plans and Specifications made out as 


J ohn Cochrane, Engineer, 
BARRHEAD, N.B. 
Advertises his STEAM ENG , STEAM 
HAMMERS, STEAM PUMPS, &c., in this Paper eve 
Fortnight. Catalogues, &c., on application. 8787 


M r. John Hart, M.E., Mid- 
dlesbrough, Yorkshire, INSPECTS the MANU- 
FACTURE of Rais and all kinds of Rai.way Pcant, 
Bars, PLates, Bripez-WorkK (Steel and Iron), Pirgs, 

8962 








and Macuinery. Established 1871. 


Frank Powell, A.M.I.C.E., 


REDCAR, In: g Engineer for Locos. , Bridges, 
Rolling Stock, Steel Rails, Blooms, Billets, &o. Patentee 
Invisible Steam Exhaust Tram and Torpedo Boiler. 
Twenty years on N. Z. and other Government Work. 


For Continuation of Small 
Advertisements see Pages 4 
and 66. 
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PATHNT 


SPHINCTER GRIP 


Flexible Indiarubber Armoured Hose. 
Durability of Steel with Flexibility of Indiarubber 
Warranted and Guaranteed. 

PRACTICALLY INDESTRUCTIBLE. 
For Water, Steam, Gas, Air Suction, raulic, &. 


Hyd 
Made to withstand internal or caer pressures up 
to 5 tons on square inch. 
Beware of worthless imitations. 
INFRINGEMENTS WILL BE PROMPTLY PROSECUTED. 


Paris Exhibition, 
888. Ist Prise 





Eclipses all Hoses. Price Lists on application. 
Sphincter G rp Armoured Hose Co., Ltd, 


Offices : 9, MOORFIELD8, LONDON, E.C. 








The Stockton Forge 


(Owners : Tue Excineenine Surrty Co., Lrp.) 
BRIDGE BUILDERS, 
IRON FOUNDERS, 
MAKERS OF FORGINGS 
And GENERAL ENGINEERS, 


Stockton-on-Tees. 


See Advt., page 14, in last week’sissue. 8331 
London Agent: 8S. C. SHEWELL, 
Suffolk House, Laurence Pountney Hill, E.C. 


TUCK’S GENUINE 
PACKINGS. 


For Detailed Advertisement, see Page 73 of 
last and next issues. 8866 


116, CANNON ST., LONDON. 


“Clyde” Duplex 
STEAM PUMPS 














For 180 Ibs. Steam Pressure. 
PRICES & FULL PARTICULARS ON APPLICATION. 


LOUDON BROTHERS, 


kPwPATINT 


CONVEYORS & ELEVATORS.|A 























Write for Catalogues to the 


new CONVEYOR CO. ,-1p. 


1, Metal Exchange Buildings, London, E.C. 


PATENT AGENTS 





‘ PATENTS. 
llison Bros., Patent Agents 
AND MEOHANIOAL DRAUGHTSMEN, 
62, Chancery Lane, Holborn, London, W.C. British, 
Colonial, and Foreign Patents obtained. Searches 
Designs and Trade Marks registered. 8882 


atents.—E. P. Alexander 


and SON, 19, Southampton boven banana d 
Lane, W.C. Nine Months’ P t for 

from £3 3s. All Business relating to British and 
Foreign Patents, Designsand Trade Marks, transacted 
on Moderate Terms. Telegraphic Address: ‘‘ Epa, 
London.” Established Eighteen Years. Pamphlet and 
General Advice Gratis. 585 











rewer and Son, 


PA angi AGENTS, 
STABLISHED 1844. 8842 
83, OHANCERY LANE, LONDON. 


Te Inventors. — Harris and 


MILLS, Patent Agents, 28, Southampton Build- 

London, W.O., Established 1866, ERTAKE 

BUSINESS connected with patents in the United 
Kingdom, the Colonies, andall forsign countries. os E 
MO: $' PROTECTION £4 4. Attendance in the 
vinces at moderate charges. A Chart of 187 Mechan ~~ 
Motions, with description of each, post free, 1s. 8736 


XT: P. Jensen, M.I.M.E., 


F.1.P.A., of twenty-five years’ experience nd 
British, Colonial; and Foreign Patents, Trade M 








and Designs. Full Era oon on application.—Office 
for Patents, JENS N, 77, Ohancery Lane, 
ion, W.O. 8927 





Telegram Address, —— London.” Telephone 


Phillips and ‘Leigh (Henry 


Harinaton Luien, Assoc. M.1.0.E., Fel. In. P.A.), 
* ——— Buildings, Chance ‘Lane, London, 

Immediate Protection obtained for Inventions, 
Tate Marks and Designs in all Countries. 2 








UNITED ASBESTOS 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 
Pioneers of the Asbestos Trade. 











Steam Launches, Yachts & Barges 





ae 
To toa a ns 


6 and 12 x8 
4and 8 x6 


8 and 16 x12 
7 and 14 x10} 


COMPOUND ENGINES READY. 


13 and 26 x18 
10 and 20 x14 





46-50, WATERLOO ST., GLASGOW, 10 
And CLYDE TOOL WORKS, JOHNSTONE, 


man = ——— "ae 





COCHRAN & Co., 


BIR EIN EE AD. 


Common Throttling Slide Valve Engines into Autom- 


10 x 12 
64 x 8 





‘HIGH-PRESSURE ENGINES READY. 


[the New Patent Law.—To 


Inventors. eo PATENT — 


Established 1830. G. F. REDFERN & CO. South 
Street, Finsbury, E.O. Provisional Bean Mo £3 38. 
French Patent, £8. Belgian, £4. Circular gratis, 


Telephone No. 169. Regis. Telegraphic Address : 
b eecien, London.” 8604 





atents. — Messrs. Vau aughan 


and SON, British, peeve, - — isn 
Agents, 57, Chancery "Lane, very 
description of business Pane MG vith eee: Patent 
forInventions. ‘* A Guide to Inventors” free by = 


Established 1853. 
Time-Checking Machines 


FOR ALL PURPOSES. 
ABSOLUTE ACCURACY. 
GREAT ECONOMY. 


GHECKS OVERTIME WORKED. 


Indicating, Counting, and Olock- 
work Mechanism a Specialty. 


Experimental Work for inven- 

tors conducted. 9087 

Patent Business transacted by :— 
W. M. LLEWELLIN, C.E, 











*A8” OLASS FOR WORKMEN. 





Liewellin Machine Oo., Bristol. 





roell’s Patent Automatic 
EXPANSION APPARATUS, for Converting 





atic Variable Ex- Ppa 
pansion Engines | 
Agente wanted in 

several districts,— Reem 
liberal commission, 

me APPLY TO 9129 
HERMANN KUHNE, 25-35, NewBroad St. ,London,E.C. 
General Agent for the U.K. for Dr. Proell’s Patents. 


The POWDER for 


HARDENING 
STEEL 


AND 


IRON 


e e 
intilla Hardness of greatest in- 
«fA tensity and to any depth. 


Better and cheaper than 
charcoal, &c., and 
siate of potash, &c. 
8925 


BEFORE 











SoLE VENDORS: 


Paul Martin & Co. 


11, BILLITER SQUARE, 
LONDON, E.C. 


EWALD STEINMETZ 


HANOVER Germany. 





SSB \Tel-7 Waa mel a Zeke)? 


9 Fnaineerin 
ife tale 1G 


imens and see inside 
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From time to time Special Supplements are issued, containing a Classified Direotory of the Current Aavesinsnitite in ENGINEERING, together with a List of the Telegraphic Addresses and a Key to the same. 
This Directory and List are also published in a separate book form for handy reference, which may be obtained gratis from the publisher, 


INDI=x=X TO ADVERTISE MIAENTsS. : 
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24| Grafton &Oo. .. .. . 26 Johnson & Phillips .. .. 1/ Metal y dicat » & Oo, 6) Stir os eo o o 18/ Willansé& Robinson, «1 
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Works: Albion Tube Works, Birmingham; Coombs Wood Works, near Halesowen. 9083 
Warehouses: London—90, Cannon St., E.C.; Liverpool—68, Paradise St.; Manchester—44, Deansgate. 


RUSTON, PROCTOR & CoO., LID. 


SHEAF IRON WORKS, ENOCOOL Ns; AND 20, BUDGE ROW, LONDON, Ei.C. 


‘ MANUFACTURERS OF 


PORTABLE AND SEMI-FIXED COMPOUND ENGINES. 


THRASHING MACHINES, TRACTION ENGINES, TANK LOCOMOTIVES, CENTRIFUGAL PUMPS. 
SUGAR MILLS, CORN GRINDING MILLS, STEAM BOILERS, 


—~~~~~~~, Mining Engines and Machinery, Saw ~~~-~~~~ 
250 Mill Plant, &. So 15,000 













































PRIZE =} CATALOGUES =—==4">— quoramions { S#0™ Engines 
MEDALS i application, Manufactured 
AWARDED. and Sold. 


ted iat | 
dors “4 








PORTABLE ENGINES. 
t_kinds 


SEMI-PIXED ENGINES, 
y Migh-Pressure and . . 7 Ma 
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A. RANSOME & CO. 


paperarne WORKS, KING'S ROAD, remenaee oe 








Sole Manufacturers, for Illustrated De- 
. 90ed <suIdeoy o[IyM ‘meg puveg s,oumosuey 


= scriptive Pamphlet. 
poomM YONU sv jJ[Vy UB SseT Sseqse 
‘Goued IV[NO1Id FOVs pidvsz Jsour oy} YILM 





Apply to A. RANSOME & CO., of Chelsea, 


0ST IMPORTANT toe SAWING MAGHINE EVER BROUGHT OUT. 


A. RANSOME & CO.’S SPECIAL BAND SAW MACHINE FOR LARGE LOGS. 


A. RANSOME & Co: 


FOR SHIP'S RIGCINC, BOATS, %o, OR FOR GENERAL. USE 
HIGGINSON’S PATENT 


WROUGHT STEEL BLOCKS 


FITTED WITH WROUGHT STEEL SHEAVES. My. 
PATENTEES & SOLE MANUFACTURERS, - 


HIGGINSON & CO., Ltd., 7, Hurst St., Mersey St, a 


Alse Makers of THE sanenak poorest Bat } MASTER euaiaae hand and Sew steering gear), 
Silent Steam Ash Hoist, Hydraulic Rivetters, &oc. 


—_ 











a ** HyDRAULIC, LIVERPOOL.” 


DARLINGTON FORGE CO, [To . 
cxuewouts ise DARLINGTON, ENGLAND, -rosei'tiiitiern 


NEWCASTLE, 1887 


HAVRE, 1887. ; MANUFACTURERS OF ON ADMIRALTY LIST. 


STEEL CASTINGS ano 


(BY IMPROVED SIEMENS OPEN HEARTH AND ORUOIBLE PROCESSES) 


IRON & STHEL FORGINGS 


4MNWZ WEIGHT UFY TO SO TOMS. 
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IMPROVED HOPPER DREDGER ,DOUBLE BOWED,WITH PATENT INDEPENDENT 
TRAVERSING GEAR FOR MOVING LADDER TO CUT IN FRONT, 


AND TWIN SCREWS AT BOTH ENDS 




















| Bui — of Barge a 





DREDGE PLANT—IMPROVED PATENT 


INVENTORS AND SOLE PATENTEES OF THE INDEPENDENT 


TRAVERSING BUCKET LADDER, 


TO ENABLE DREDGERS TO CUT IN ADVANCE OF HULL, AND SO MAKE THEIR OWN FLOTATION, 


INVENTORS AND CONSTRUCTORS OF MOST 
IMPROVED HOPPER DREDGERS. 


Dredgers, Steam ay ot r Barges, Sewage Steamers, 
addle Wheel Steamers, crew Steamers, Yachts, 
Torpedo Boats, ‘&c. 





ide and Stern 





=m FLEMING & FERGUSON, 


SHIPBUILDERS & ENGINEERS, PAISLEY, N.B. 


8118 











LANG'S LAY WIRE ROPE WHEN NEW. 


m= GEORGE ELLIOT & CO., 


MAKERS a ALL hate gine or Aon tt ROPES, 
ANUFACTURERS, wu 


SSS cs Av raca Wine ROPES 


Office: 23, GREAT GEORGE STREET, WESTMINSTER, LONDON. 





LANG'S LAY WIRE ROPE WHEN WORN. 2100 













\ QM FOR MARINE & STATIONARY ENGINES, 


Liverpool : 66, Wapping. 


DsPEGAL CTUMDER AND WAVE OU, eee 


JOHN A. BREMNER & CO., 


Albert Street, MANCHESTER. London Office, 79, Mark Lane. 


SOD 
PPS 


a a I MARK] 


SPINDLES, LOOMS, LATHES, &c. 


pe Supplied to the og cota 
THE ABOVE ARE ALSO LARGELY IN USE B 
ete 23 & 26, Side. 





LEADING CONSUMERS. 
Glasgow: 5, York Street. 








JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GI.ASGOW. 


MANUFACTURERS OF 





FOR MARINE, STATIONARY, AND LOCOMOTIVE BOILERS, &c. 


82044 


WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 








0 cInchor TM 71 ese Ge) 


CAS SLR Eck 
aE MIN 


OAD STREET 


MANUFACTURERS OF 


SCREWED § 


$0 


CKETED WROU 


LAP WELDED IRON & STEEL BOILER TUBES 





UCHT IRON TUBES 


For Cas 
Gnl & Water purposes 


9016 

















WEIGHING MACHINES FOR 
ALL PURPOSES. 


LOXDON OFFICE: 
49, Finsbury Pavement, E.0, 








MANUFACTURERS OF 


SUGAR-MAKING 
MACHINERY, 


Embracing all the 


LATEST — 


ALL TYPES. 


MAEEHRS OF 


TRAVELLING CRANES, 





IRON PIERS, BRIDGES, AND ROOFS. 
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TANGYES LIMITED 


CORNWALL WORKS, BIRMINGHAM. 


LONDON: 365, Queen Victoria St., E.C. NEWCASTLE: St. Nicholas Buildings. MANCHESTER: St. Mary’s Gate. 
GLASGOW: Ar Byte Street. SYDNEY: Hay Street. MELBOURNE: Collins Street. 
JOHANNESBUR G: Commissioner Street. GENOA: 9, Via S. Ugo. BILBAO: Gran Via 52. 


HYDRAULIC Serew-Shaft BOLT KORCER 


(SEATON’S PATENT), 


For Forcing Hard-set Bolts out of Screwshaft Couplings on Steamers, &c. 


(June 12, 1891. 











It constitutes both a 
Bolt Forcer and a 
Hydraulic Pusher 
for drawing in the 
shaft after the bolts 
are inserted. 


This Tool is entirely 

self-contained, and is 

sent out ready for 
work. 





: craps Gf yah stale 


Fig. A. 
When used as a Bolt Forcer. 


It is simple and handy, 
and can be worked by 


It will start a Bolt in Two 
Minutes without “dubbing” 














the end or injuring it. one man. 
: aa ae! * ie 
(From Photographs of the No, 2 Size.) 
| To take | Approx. Weight 
Size. be of Couplings | Power. | ienedion lever). Approx. Measurements. 
. upto —_ | A B 
. - pee — | 
No. 1 9 ins. Gins. thick) 15 tons 2 ewts. | 2¢cwts. | 26ins. x 14ins. x 12 ins. 
” 2 12 ” 9 ” ” 20 ” | 2} ” 3} ” 31 ” x 14} ” x 124 ” 
” 3 15 ” 12 ” » | 28 ” | 3h ” 5 ” 34 ” x 16 » =X 12} ” 














THESE BOLT FORCERS HAVE BEEN SUPPLIED, AMONGST OTHERS, TO 


The BRITISH and ITALIAN GOVERNMENTS. The African Steamship Company. 

The Oastle Mail Packets Oo., Ltd. The North-Eastern Marine Engineering Co., Ltd. 
Messrs. Gray, Dawes & Co. The Tanjong-Pagar Dock Co., Ltd. 

Messrs. Harle’s Shipbuilding & Engineering Oo., Ltd. The Barry Dock Graving and Engineering Co. 
Messrs. Schnabl & Oo., Trieste. The Mercantile Dry Dock Co., Ltd. 





No. 65 B. 


Telegrams; “TANGYES, BIRWINGHAM. Copyright Entered at Stationers’ Hall. 7796 
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TANGYES’ 


EW PATENT BRAKE CRABS & BLOCKS 


FOR OVERHEAD TRAVELLERS, &c., &c. 





























i 


























se 








Ud 


OVERHEAD TRAVELLER WITH NEW PATENT BRAKE BLOCK, 3 TONS SIZE. 
These Crabs and Blocks possess great advantages over all others of their class in their great comparative freedom from friction, and in the properties of the 
Brake—which automatically sustains the load without increasing the resistance when lifting. Lowering is effected by pulling the Brake cord, though 
it can, of course, be also effected in the usual way, 1.¢., by pulling the Hand Chain. The Hand Chains remain stationary when lowering by Brake. 
In the Crab two speeds of Lifting are provided—one for light and the other for heavy loads. 


QUOTATIONS ON RECEIPT OF NECESSARY PARTICULARS. — *.#=. 


TANGYES LIMITED, ‘worms, BIRMINGHAM. 


LONDON -—35, Queen Victoria Street, F.C. MANCHESTER-St.Mary’s Gate. SYDNEY-Hay Street. JOHANNESBURG—Commissioner Street. 
NEWCASTLIE- St. Nicholas Buildings, GLAEGOW- Argyle Street. MELEOURNE- Collins Street, GENOA- 9, Via 8. Ugo, Bulbao—Gran Vie 52, 7796 
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THE ALUMINIUM COMPANY, 


LIMITED, 


115, CANNON ST., LONDON, £.C. Works, OLDBURY, nr. BIRMINGHAM, 


MANUFACTURERS OF 


ALUMINIUM, ALUMINIUM ALLOYS, 


AND 


Sonvivwom™. 


ALUMINIUM AND ALLOYS SUPPLIED IN gort 
INGOTS, CASTINGS, SHEET, ROD, TUBE AND WIRE. 


BEST NoN-COndUcTOR EXTANT. 



















BELFAST : 


Lagan Felt Works. 


GLASCOW : 


118, Broomielaw. 


LONDON: | 


812, Old Ford Road, Bow, E. 











BRIGGS BROS. 
Cate Joseph Briggs, Engineer in H.M.B.N.), s 

Patent TUBULAR STEAM & HYDRAULIC 
a 


PACKING MANUFACTURERS, 
i MOOR END, HUNSLET, LEEDS. 
ee og A is the Canvas Packing havi Tubular Core or Ring & 


af l!' Gye 

p(t Yy y 

. Vj 

B. C ie the wire ing VHW$HIA3| 7 jj 
ig the cylinder cover. | no re land. A re 

Telegraphic Address—"* PACKING, LEEDS." 


HAYWARD TYLER & 60., 


Engineers, LON LONDON. 


The “UNIVERSAL” 
STEAM PUMP. 


TEOUSANDsS IN USE. 








































JOHN H. WILSON & CO., 





CRANES 


STEAM & HAND OF ALL TYPES. 
With Quick Motions. 







GOLD MEDAL, 
Liverpool, 1886, 


OVER |00 IN USE ON 


Manchester Ship Canal Works 
Of different sizes. 


—— ee 


Laee—Paie—Pid—e Extra strength & Darby 





STEAM DERRICK 
CRANES 


































The 12-in, size is capable of dredging 
300 tons of sand per hour, 


CONCRETE MIXING MACHINES 


(CAREY & LATHAM’S PATENT). 


In Use on some of the Largest Contracts in 
England and Abroad, 





HORIZONTAL OR DIAGONAL. 








Effective and Rapid 
Mixing. 







Only Machine that 
Measures and Mixes 
the Materials Me- 

chanically. 


With or without En- 
gine and Boiler. 













Ht 
Hig 


From 10 to 70 cubic 
yards per hour, 


BANKHALL LANE, 


LIVERPOOL. 





SANDHILLS, 
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ELECTRIC CONSTRUCTION CORPORATION, Ltd. 


SOLE MANUFACTURERS OF 


E.P.S. ACCUMULATORS, 
NEW K° TYPE, 


FOR HIGH RATE OF DISCHARGE 
FOR LIGHTING & OTHER PURPOSES. 


9121 





LONDON OFFICE: 
WORCESTER HOUSE, WALBROOK, LONDON, E.C. 


PURE WATEF. 


THE MORRIS PATENT CIRCULATING FILTER. 


This FILTER, after severe testing by the Admiralty 
— Chemists, has been pi pacnapstenaiaiea in the Royal Navy. 


FIVE HIGHEST AWARDS. 






























The Lancer says: ‘‘ This very ingenious Filter must be 
(| ranked as one of the most scientific in principle and con- 
{| struction yet before the public. . . .. . The results 
\ 1 OO speak for themselves; they are 
| eminently satisfactory.”—Lancet, July 12, 1890. 


Prices from 15s. 








THE FILTERS CAN BE INSPECTED AT 9105 


) TheMorrisTube Company, Ld. 


11, HAYMAREXBT, S.-W. 








IRON AND STEEL BRIDGES, 
ROOFS, TANKS, 


AND ALL KINDS OF 


GENERAL STRUCTURAL WORK 








LIGHT.” 


Patented Abroad. 


“WELLS LIGHTS” 
ALREADY 

aay 12 Governments. 
And by all the leading 


ENGINEERS, SHIPBUILDERS, 
CONTRACTORS, RAILWAYS, 


— a, a > work can be 
fficiently BY 
NIGHT: a BY “DAY. 9107 


yePancres,” LONDON, 


RANCH, NCHESTER. 
seme 


The ONLY SUCCESSFUL LAMP. 
ve WELLS” esstanace 


Wallwork & Wells’ Patents. 


over HOOO 


uces Entirely "Entirely Portable 
[eer peed tained Light upto 


> | 4000 CANDLE POWER 


From Petroleum, Kerosine, 
or Refined Tar Oil. 


NO MACHINERY! NO SPRAY! 
NO SKILLED ATTENTION! 


A. C. WELLS &CO., 
OBES’ 


‘VICTORIA 4 


w sly LEATHER BELTING. 


“UNBREAKABLE 


PULLEYS ™ 


my I LARGEST STOCK IN LONDON 
OKES, 39, QUEEN VICTORIA ST., LONDON. 


oo PALACE. 


ELECTRICAL EXHIBITION, 1891-2. 


An Electrical Exhibition, on the same lines as that which proved 
such a brilliant success in 1881, will be OPENED at the Crystal 
Palace in NOVEMBER, 1891, and be continued for some months, 



































NO CHARGE WILL BE MADE FOR SPACE. 
MEDALS AND CERTIFICATES WILL BE AWARDED. 





Applications for space must be made on Printed Forms to be obtained, post free, 
together with Prospectus, from the Manager, Crystal Palace, S.E.; or from Mr. R. 
PLEGARTH, of 11, Queen Victoria Street, E.C., who has been appointed Assistant 


Engineer to the Exhibition. 
HENSHAW RUSSELL, Manager. - 
04 


Crystal Palace, May, 1891. 








am 


TELE PATENT 


BF |SAND MOULDING MACHINE Co 


(LIMITED), 


<x \Have now removed their Offices 


to 


. Se == |KILBOWIE IRON WORKS, 





ALENANDER FINDLAY & C0. 


ENGINEERS & BRIDGE BUILDERS, 
MOTHERWHLL, N.B. 


Telegraphic Address: “FINDLAY, MOTHERWELL.” 8775 


KILBOWIE, 
Near GLASGOW. 








Telegraphic Address: “ LEEDER, CLYDEBANK,” 
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Lenatu, 340 ft.; Breaptu, 70 ft.; DravGnt, 26 ft. 9in.; DisPLACEMENT, 10,538 tons; HorsE-PoweEr, 14,400; SPEED 1N 
Knots, !72; ARMouvR, 18in.; BackinG, 6in. AkMAMENT—Two 111]-ton B.L. guns, One 10-in. B.L. gun, Twelve 6-in. 
B.L. guns, Twenty-seven Quick-firing and Machine guns, eight Torpedo Discharges. 





E-NCINEERING =... 
MARINE, AND, GENERAL WORK, )- 


ORGE-anv\ _ CasTincs oF ALL Kinos # ROLLING MILLS~, @ 


we IRON & STEEL Forcincs UP TO sO. TONS. { rc - STEEL Puates, Bars &e| jt”, 


LY ny DockDepr samme 
ACCOMN DATION FOR PREPAIRING PAINTING ET 
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WOODHOUSE & nA WEON UNITED, Ltd 


ELECTRICAL AND es ENGINEERS. IRONFOUNDERS AND BOILER MAKER 





















ee ee MANUFACTURERS OF 


MANUFACTURERS OF = 

Engines, Boilers, Steam, ; Engines, Boilers, Steam, 
Electric and Hydraulic CREB Electric and Hydraulic 
Cranes, Gasholders, i os Cranes, Gasholders, 


Dynamos, Switches, 
and every Description 


Dynamos, Switches, 
== and every Description 


of Electrical Plant and si eee ., Of Electrical Plant and 
Apparatus. . Apparatus. 
WRITE FOR SECTION I. * WRITE FOR SECTION I. 


20-TON ‘STEAM WHARF CRANE BUILT BY THE COMPANY. 
— Write for List of Vertical and Horizontal Boilers in Stock and Ready for Immediate Delivery. —— 
UNIONM FOUNDRY, KIDsSGROVE, STOKE-ON-TRENT. 


“lead Offices: 88, QUEEN VICTORIA STREET, LONDON, E.C. 
CHNTRAL STATIONS BRECTEHED COMPLETEH IN ANY PART OF THE WORLD. 


NEW LE GRAND & SUTCLIFF, 


PROPRIETORS OF NORTON’S PATENT 


UNIVERSAL “gies | F +5 i REGISTERING TURNSTILES. 


CUTTER ABYSSINIAN AND ARTESIAN TUBE WELLS. 


_u Ite a 
REAMER = pags | Ta PATENT MANHOLE & 00H 


































= roe a 8 and Ch d are 
ively par ye Steam Boilers, 
Water Ballast Tanks, Fresh 
Water Tanks. 
When Sites with Compensati 
stirs eerie 


KINNING PARK IRONWORKS, 
GLASGOW. ¥ 


GRINDING 
EVERY FORM OF 


MILLING 
CUTTERS 


Illustrated Catalogue sent on te -" 

receipt of Twelve Stamps. = — pale 
FIG, B. MULTIPLEX 
DEAD LIFT VALVES 


ee FIG A FLEXIBLE = smu “- — 
CHAS. CHURCHILL i 60, Ld. _ a Particulars and pomgtct apply the Offices of the 
21, CROSS STREET, FINSBURY, LONDON, «»! METALLIC VALVE C0., Tower Buildings, Water Street, LVERPOM, 


aad 








BRINGEHORMN’S 4 
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tint Sf 

7-> dpi oN “gfe ye 
y var TED PATENT 4 
S t ry ~ fs Ay 
“ fT ; If Sif 2 my 
air a aX I 
py Chae At Me ee } 
\ at YN CUE oe 
Uy ® NT iave 4s 
> “ 1 
: 4 < 7, ‘N U 
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Are being largely used 














by the BRITISH and 
FOREIGN NAVIESand 
the principal Steam- 
ship Lines. 


ualled by any other 
valves made, and can be 
easily fitted to existing 
pumps. 
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BEMENT, MILES & C6O., 


—_— iid or — 


Metal-Working Machine 
PHILADELPHIA, Tools 


PA., U.8.A. 
7 For Railroad Sho’ 


Locomotive and 

Builders, Fonte tee 
Shops,Steam Forges, 
Ship Yards, Boiler 
Sho Weta, & Bri r . dge 


Steam Ham Hammers 
FOR 
Working Iron or 

Steel, 88383 







— 


— en 

















JOHN GREENWOOD & Oo, Limited, 
Carr and Hope Mills, TODMORDEN, England. 
London Office—110, Cannon Street. Telegraphic Address—'' Pickers, Todmorden.” 





—.. wed 


 THSTIMONIALS. 
From William Cook and Company, Ltd., Tinsley Steel, Iron, and Wire Works, Sheffield. 

Dear Sirs,—We have pleasure in stating at we have used your Patent Buffalo Belting in various 

parte of our Works with every satisfaction. The belts used in our Wire Rod Mill are driven at a very high 


eae and are subject to sudden and heavy strains, but they answer the purpose admirably, and we are very 
eased with them. Yours faithfully, 
WILLIAM COOK & CO., LIMITED, 

O. A. Earnsuaw, Secretary. 


Phenix peg 4 and Engineering Works, Millwood, Todmorden. 


Messrs. John Greenwood & Co., Limited. 
Gentiemen,—We have used y he "Buffalo Belts of different widths on our ~~ for some time, and 


are very well pleased with them; each one giving us great satisfaction.—We are, yours truly, 
JONATHAN BARKER & <= 


PRICES AND PARTICULARS ON APPLICATION. 


ROCK EXCAVATION =" WATER 


AS USED ON THE SUEZ CANAL, IRON GATES (DANUBE), &c. 


Rock Cutting WITHOUT EXPLOSIVES, and Dredging. 


LOBNITZ PATHNT SYSTHM. 


Apply to LOBNITZ & CO., Renfrew, Scotland, 


PATENTEES AND SOLE MAKERS. 


























ESTABLISHED 13'70. 


Hard Water Made Soft, 
Dirty Water Made Clean, 
MORE STEAM MADE, 
LESS COAL USED, 
Boiler in Better Order, and 
Last Longer. 


TRY- 


HALLIDAY’S WATER SOFTENER & FILTER. 


Can deal with any quantity or quality of Water; 20 years’ experience, Estimates free, 


J. HALLIDAY & CO., 


PORTLAND WORKS, WATER STREET, ASHLEY LANE, 


HALLIDAY S$ 
FILTERS.” 
























MAN COMES TEI Et. = 


SIMPLEX LEAD 
GLAZING 


FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORK. 
NO SPECIAL CONTRACT REQUIRED. 


NO ZINC, IRON, OR PUTTY USED. 


ANY QUANTITY SUPPLIED. 
Over '750,000 superficial feet in use on 2,000 Structures. 


“|GROVER & CO., LIM., = 


7.6 ENGINEERS, &c. 
BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, NW. 


Write for I eneetiiens and full Particulare (sent oa Sree). 8079 














. vasia ~ ene & Estimate s | res On APP APPLICATION. SHAeTIG 


63. ALBERT S*,EDI) RT SS EDINBURGH .- 


INJECTION CONDENSER 


COMBINED WITH ARTIFICIAL GRADUATION WORKS. 


— —K LEIN’ 
The hot waste water of the Condenser is cooled 


by air and again utilized in the circular course. It 
runs along boarding again, and the air is blown in 
by ventilators, 

No waste of water; 90 per cent. vacuum. In nu- 
merous installations thoroughly tested and approved. 


SEVERAL PATENTS FOR SALE. 


MASCHINEN UND ARMATUR FABRIK 
FORMERLY 


' KLEIN, SCHANZLIN, & BECKER, 
FRANKENTHAL (Rhine Palatinate), 
1891—550 Hands.” 


CALVANIZED ROOF INC ciate 


NG 























fase 


























| 1871-12 Hands. 








NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE AND BOILER WORKS. 


JOSEPH WRIGHT C? 
cae TT DT (YN wn 


PALMERSTON 
SOLE MAKERS OF BERRYMAN’S PATENT IMPROVED EXPANDING TUBULAR 


FEEDWATER HEATER 


THE BERRYMAN HEATER. 













rE z S 138 
& s s Ss 
Ny | A ae se Ney * : 
| | PATENT 5 : 
i ¢ SYPHON BOTTOM § : 
ae g af S 
R E AND OTHER IMPROVEMENTS, x 8 
SAVES ai 
FROM 20% To 60% or 13 
CO, gov” 
*S01LER power; waren OO 
OVERZQOO soLp. 


SUITABLE FOR HIGH OR LOW PRESSURE ENGINES. 
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Wem FRICTION PULLEYS ~~ “aa “ae 
, Sey Liverpool- 1886 - 1889 + Fee 







and CLUTCHES. 


—— FORD'S PATENT. 

STRONG ! 
SIMPLE !! 

DURABLE!!! 


A INSTANTANEOUS GRIP & RELEASE. 
PERFECT FRICTIONAL CONTACT. 
ALL ENCLOSED from DUST & GRIT. 


Leete, Edwards, & Norman, Lind., 
EUSTON ROAD, LONDON, N.W. == 


THE HUNSLET ENCINE COMPANY, 


LeAEDS. LOCOMOTIVE 
—_ TANK ENGINES 


Of all descriptions and any size, for 
Ironworks, Collieries, 
Contractors, Docks, 
Manufactories, 
Braneh Railways, 
&e., &e, 























oe oe 


Specially designed for any cir- 
cumstances, or to suit any 
+ Qi a> 5 . ' Gauge of way. 
: es 2 ARRANGEMENTS MADE FOR 
SZ = ——— HIRE 
—— On Purchasing Lease or other- 
ra ee wise. 8884 


WM. FOSTER & CO., Ltd. 
WELLINGTON FOUNDRY, LINCOLN. 


Ware PORTABLE ENGINES, 
“ant S e,. 4 HORIZONTAL & VERTICAL 
meee, FIXED ENGINES 
Boilers of All Kinds. 
THRASHING MACHINES. 
ia CORN MILLS. 


SAW BENCHES, &e. 








a ee 
a 











rep) be 
_I = 

z 
ae = 
S CL j 
5 => a 
o <o 
=> a 
a cs 
Lu SS eZ SI etre = 
Send for Oatal WELLINGTON pneu, WHERE LARGE 
SOLE REPRESENTATIVE, O. C. BIRD, © srazer, {PSWICH, sroox is xerr. 












Plymouth . - . 


SIMPSON, STRIGKLAND & 


Contractors to the Lords of the Admiralty, The Crown its for the Colonies, The Thames cy, The Russian 
Government, The P. and 0. Co., and Firms and Yacht Owners in all parts of the World, 


~ 1890. _ 
C0. 
















akers)— 
(1) Utmost Possible Economy of Fuel. 
(2) — Se Moderate 


ices. 

(3) Greatest Obtainable Power for 

Weight and Space Occupied. 

(4) Quickness in g 
Steam. 






The Lightest 

' ngine ; 
The most Economical 
Engine for the Power 


= Developed ; and 
= Decidedly the Best Engine 
Ss... —_ of its class that is made. 


Works : | DARTMOUTH, SOUTH DEVON. 


London Offices: 181, Queen Victoria Street, E.C. 
Send for Testimonials and Prices, 


[ WESTRAY, COPELAND & CO., 


ENGINEERS, BOILER MAKERS, IRONFOUNDERS, 
BARROW-1N-FURNESS. 


MAEERS OF 


IE9 $99 &Y 09 


LONDON OFFICE: 
20, BUOKLHRSBURY, #.O. PAUL HWENS, Agent. 


Agents in South Wales: 9072 
FRANKLIN SAUNDERS & CO., 46, WIND STREET, SWANSEA. 


HANSON, CARTER & CO. 


TELEGRAPHIC ADDRESS: TELEPHONE No. 
64 . 






























































‘“‘PUMPS, BRADFORD.” 













Double-Action Piston 
Pumps. 
Quadruple-Action Piston 
Pumps. 

SINGLE RAM PUMPS. 
DOUBLE RAM PUMPS. 
Stationary Fire Pumps, 


VERTICAL AND HORIZONTAL, 


1] 
| 
Wil 

i 








Hanson’s Patent Steam Dryer. 
Hanson’s Patent Steam Trap. 


eHanson’s Patent Steam Reducing 
“ Valve. 











aS — WRITE FOR PRICES, —— 8300 
QUEBEC 


ENGINEERS, WORKS, BRADFORD. 
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THE STEEL COMPY. OF SCOTLAND, 


(SIEMENS eo uenex 
23, Royal Exchange Square, GLASGOW. 


Steel Rails, Plates, Angles, Zeds, Channels, Beams, 
Bars, Hoops, Nail Strips, Spring Steel, Forgings, 
Steel Castings, Blooms, Billets, &. 

Also Sole Makers of Wright’s Patent Improved Self-Canting 


MARTIN'S AN CHOR. 


| ADMIRALTY 




























SIEMENS’ | ga 
CAST | COMMERCIAL 
STEEL. PATTERNS. 


Royal Naval Exhibition, — No. _ vsclneihainiedde amperdown Gallery. 


WM. BEARDMORE & CO. 


(OONTRAGCTORS TO ADMIRALTY) 
Parkhead Forge, Rolling Mills, & Steel Works, GLASGOW. 


MANUFACTURERS OF 


STEEL AND IRON FORGINGS, 


HOLLOW MARINE SHAFTS, 
SHIP AND BOILER PLATES, ANGLES, BARS, AND RIVETS. 


(ALL STEEL BY SIEMENS PROOESS.) 


Admiralty, Lioyds', Board ef Trade, Bureau Veritas, Indian State Rallway, and er 
Tests at Works, 


JOHN ROGERSON & CO,., Ltd., 


STANNERS CLOSES STEEL WORKS, 
WOLSINGHAN, vii DARLINGTON. 


ESTABLISHED 1868, 


CONTRACTORS TO H.M. NAVAL & WAR DEPARTMENTS. 


ATTWOODS’ PATENT STEEL. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


STEEL CASTINGS 
STEEL FORGINGS 


For Engineering, Colliery, D-edging, and Ordnance purposes. 

































—ESTABLISHED (3840.— 


JAMES MILLER & C0, 


3 (OM ADMIRALTY Livt.) 


204, Stobcross St., GLASGOW. 
Manufacturers of every desortption of 


= IRON & STEEL RIVETS, 


aoe See 




















| Wii 








Also Makers of Patent 


Sma 


Manufacture of RIV. 


















WEARDALE IRON & COAL Co, 1a 


COLLIERY OWNERS AND MAKERS OF ‘WEARDALE’ COKE, 


STEEL (SIEMENS) & IRON BOILER PLATES, 


Sheets, Hoops, Bars, Angles, Tees, Strips, &c., 


Of the Highest Quality, te Admiralty, Board of Trade, Lloyds’, and other Tests, 


LOCOMOTIVE FRAME PLATES. 





Buanps ror Inom Bans. Branps 
Tupnos W. |. 00. BEST TUDHOE BRAND FOR STRBL 
TUDHOE W.1.CO. BBB. TUOHOE BE WEARDALE STEEL. 
cman HOE 














PIG IRON. 
“WEARDALE” (ter Plough Shares & Ohilling Purposes). “TUDHOE” Hematite). “BELMONT” (Cleveland) 


PRINCIPAL OFFICES , 
TUDHOE IRONWORKS, SPENNYMOOR, DURHAM; & GEORGE YARD, UPPER THAMES 8T., — E.C, 
LONDON WAREHOUSE 


GHORGE YARD, UPPER THAMES STREET, EO. 


J. S. CUMBERLAND, Agent. 


THOMAS FIRTH & SONS, Ltd., 
SHEFFIELD. 


STEEL CASTINGS 


SPECIAL STEEL FOR MINERS’ DRILLS. 


STEEL FORGINGS 


UP TO ANY SIZE. ’ 

















LONDON OFFICES 


Mr. J. E. DARBISHIRE, 
10, CANNON STREET, E.O. 


8141 











OORT RR Eel AR NEE ARE te 
First-class Medals—Paris, 1886 ; London, 1862. Gold Medals—Paris, 1878 ; Melbourne, 1881. 


SHELTON IRON, STEEL, & COALCO., L'. 


STOKE-ON-TRENT, 4xD 122, CANNON STREET, 
am, E.C. 


crs OF IRON 8 STEEL (gyal : 


TURE H 
ce SHIP, BRIDCE & cep tans 











——eeee 


Metis, TEES, BULBS,CHANNELS. zEDs: D 
N 

BLE, SHAFTING & MERCHANT BARS A 

BARS ¢ BILLETS; STEEL BLOOMS 


FORCE & Founpry PIC IRON 
9112 


sxmzon tl? << 


Esrut.) FOS Ho TOME & SONS, [1835. 
ManvurFAcTURERS OF THE EUREKA 





BRANDS. 








nor become furred by use. Manufacturers 
TIox,. N.B. per Far mlnger to Messrs. Kerr and Jubb of the 
LONDON WAREHOUSE "AND SHOWROOMS, 98, HATTON GARDEN. 8398 


These Glasses will stand a yoousane of SHEDS. per eynnse toch, sh Ge not change col: 
p Dect ce gm he 's Government. Li wp TEsTiM: 
Enamelled Water Gauge Glasses. 


THE MANOR GLASS WORKS, ASTON, 
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On view, working, No, 12, 
Eldon Street, Finsbury, 
London, E.C, 










“ AKROYD” 


PETROLEUM ENGINE. 


Uses Common Oil and is therefore per- 
fectly safe. No Slide Valve, Ignition 
Tube, or Electricity employed. 


The Simplest and most reliable Oil En- 
gine in the market. Is set going by an 
ordinary labourer in seven or eight 
minutes, and will keep working without 
attention the whole day at the cost of 
about one penny per HP. per hour. 


PARTICULARS ON APPLICATION TO 


BINNEY & SON, 


CATHERINE 8T., CITY ROAD, E.O. ; 
"and 62, Queen Victoria St., London, E.0, 


= 0. R. BINNEY, 5, Hackney Road, London, 
; H. A. STUART, Bletchley Ironworks, 
Bletchley, Bucks. 


ALUMINIUM. 


PUREST AND CHEAPEST IN THE MARKET. 
The METAL REDUCTION SYNDICATE, Ltd., Works, Patricroft, Manchester. 
LONDON OFFICE, 7, NICHOLAS LANE, E.C. 9055 


FOR 
ELECTRICAL 
And all other eee 
Largest Stock in 

the World. 


TELEPHONE No. 2248. 

















F. WIGGINS & SONS 


10, Tower Hill, E., 
AND 
102, Minories, E.C. 
LONDON. 
Contractors to H.M, 
Government. 














HIGHEST AWARD, INVENTIONS EXHIBITION, 1885. 





OB 9h 8 STR I 





LOOK WOOD & OARLISLE’S IMPROVED Patent DOUBLE-AOTION METALLIO 


PISTON PACKING RINGS & SPRING 


The SPRING RINGS are SIMPLE and EFFICIENT, and are d ed 80 as to have two distinct actions— 
one to press the Packing Rings outwards against the walls of the cylinder, and Ringe other to prees as 
Rings a against the flat faces. Thus no inclined plane required in 


GOLD MEDAL, LIVERPOOL, 1887. 





LOCKWOOD AND CARLISLE. 


MAGEE EOUNDRERY, SHBEEIaLDYD. e181 

















Received PRIZE MEDAL at the Smoke Abatement Exhibition, South Kensington, London; 
International Inventions Exhibition, London; and Saltaire Exhibition, 


PROCTOR’S 
Patent Mechanical Stoker 


AND SEILE-OLBANING FIRE BARS. 
The First and ONLY INVENTOR of the Radial Shovel with Tappet and Spring, and thie invention 
— alone as the only successful Shovel Stoker. 


Over 6000 Furnaces have been supplied 
- with the Stoker, 


Over 500 Machinesnow working on the Continent 


Lord Justice Cotton says:—‘' Nothing 
of the kind has been done before,” 


Lord Justice Bowen says :—“ This Is 
really a pioneer invention.” 


Lord Justice Fry says:—‘‘It repro- 
duces with great eanstitnde the oan 





of the human arm in placing coal upon a 
fire, and I think therefore that we have 
a new combination for a new object, and 
the gist of that combination has been 
taken by the defendant,” 


Upwards of 270 Testimonials yepecting this machine have been received. Oopies of which will be forwarded 
on application. 


J. PROCTOR, PATENTEE AND MAKER, 
HAMMERTON STREET IRON WORKS, BURNLEY, LANCASHIRE. 


London Office and Shcwrocm- 22, ST, ANDREW'S STREET, E.C. 
WHERE FULL-SIZED STOKER OAN BE SEEN, 8354 





JOHN WHITE & SONS 


Tanners, Curriers, and Leather Merchants, 


PARK ROAD LEATHER WORKS, BINGLEY, YORKSHIRE, 


AWARDS : Leeds, 1875; Paris, 1878; Bradford, 1882; Amsterdam, 1883 ; Huddersfield, 1883 ; 
International Inventions, 1885 ; Colonial and Indian, 1886 ; Saltaire, 1887. 







Selected by the Executive : Telegraphic Address : 
Council to Supply the Leather -. “ WHITESONS, BINGLEY.” 
Belting for the Machinery in teens 
the Electric Light Depart- ,, Patent ¥ or Triangular 
ment of the Inventions Ex- a u 
hibition, 1885, and again in Fi) ald Square Leather Ropes. 
the same Department for the Specialities 


Colonial and Indian Exhibi- § 


\Y 
tion, 1886, = for Electric Machinery. 








FOR DRIVING THE MACHINERY IN THE ELECTRIO LIGHT DEPARTMENT OF THE 


INTERNATIONAL INVENTIONS EXHIBITION OF 1885. 


The following particulars relating to a portion of the Main Belts for driving the Machinery 

in the Electric Light Department of the International Inventions Exhibition of 1885 may 

be of interest, showing such combined results in Belt Driving as have probably never 
been previously attained :— 


Len Width. Speed. Transmitted. 
No. 1—70 ft. x 10 in. ... 2585 ft. per minute ... 120 1.HP. 
» 2—73 5, X15 4, a ” ” ” oe 170 55 
ss 3—60 ,, 16, 0: BID 45 99 oe SOD gs TOTAL 
»» 4—86 ,, x 24,, ... 2585 ,, 99 eo Gt we 1180 I.HP, 
99 S— sp op M15 5g ee op ” coe 270 55 
By = wees X ss 99 eee ” ” ” eee 170 ” 





JOHN WHITE & SONS supplied the Main Driving Belts at 
THE BRADFORD TECHNICAL SCHOOL EXHIBITION, 1882. 
, HUDDERSFIELD ,, , “ee 
, SALTAIRE EXHIBITION - - - - 1887, 


Being awarded GOLD MEDALS ON ALL THE OCCASIONS for complete efficiency. 8795 








re =e 


COFFIN AVERAGING INSTRUMENT 


DETERMINES THE AREA OF ANY IRREGULAR FIGURE. 


~— |@ives Mean Effective 


Pressure (M.E.P.) of an 
Indicator Diagram 
without computation. 


ABSOLUTE 
eaten 


wsi3 | 4 ricuaaes © EASY 1 TO 
ee MANIPULATE. 
ohio 
NO LIABILITY TO 
ERROR. 
am thene 
ONE DIAGRAM PER MINUTE 


MEASURED WITHOUT 
EFFORT. 






























1) THE TABOR INDICATOR. 
pe THE TABOR SPEED COUNTER. 


JOHN MUSGRAVE & SONS, Lid., 


Globe Iron Works, BOLTON. 











London Agents :—§, & —, RANSOME & CQ., 10, ESSEX STREET, STRAND, a 
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HIRST & MITCHELL, 


ENGINEERS’ 
TOOL MAKERS, 


Godley Ironworks, 
BALIFA=X pee 









LATHES, PLANES, SHAPERS, RADIAL 
and PILLAR DRILLS, &c., &c, 8459 


The Harlow 











SIGHT-FEED LUBRICATOR 
AUTOMATIC = - =< _ 
POSITIVE Foil 
FEED. REQUIRED. 











eae Talk il 
Prices and full particulars on application. 


GREEN & BOULDING 


ENGINEERS, 
21, FEATHERSTONE STREET, CITY ROAD, 


LONDON, E.C. sam 


Telegraphic Address: ‘‘Temperature, London.” 


SYDNEY SMITH & SONS, 


DAR RAD mT Ae ro 
LASFORD. ERASS W ORKS, 


NOTTINGHAM. 


ten ro ete te 





Gun Metaland Iron Steam Engine and 


R 


Boiler Fitting: 
Safety. Valves, inction and Sluice 
Valves 


CATALOGUE ON-APPLICATION. 








BEMROSE & SONS’ 


PERFECTION” PHOTO PAPERS 


For Propucine Fao-Sm1us Corres oF TRACINGS 
IN THE DRAWING OFFICE IN :— 


A.—BLAOK LINES ON A PURE WHITE GROUND 
8.—WHITE LINES ON A RIOH BLUE GROUND. 


Unrivalled for Quality and Superior Printing Properties. 
Specimens and Price List of Apparatus and Materials, Post Free. 





Depots for Mercantile and Drawing Qfice Stationery: 9053 
IRONGATE, 23, OLD BAILEY, 
DERBY. LONDON, E.0. 


TO BRASSFOUNDERS AND OTHERS. 


STIFF & SONS, 


LAMBETH. 
LONDON, 


MANUFACTURERS OF 
BEST QUALITY 


PLUMBAGO CRUCIBLES 


POROUS CELLS, BATTERY JARS, 
INSULATORS, CHEMICAL APPARATUS, 
and GENERAL and SANITARY 6422 

STONEWARE and TERRA-COTTA. 














WHITAKERS’ PATENT 


Steam Crane Excavator or Navyy. 


They can be seen any day Excavating and Filling into Wagons "© cube yards per day of Jf 
hard shale and stiff clay, or LE®ELOE cube yards of soft material. 28 of these Machines 
have been supplied to T. A. WALKER, Esq., for his Manchester Ship Canal Contract, and his 
Buenos Ayres Harbour Works; also €@ Machines to J. Jackson, Esq., Argentine Northern 
Central Railway Extension. They can also be seen at work at the following places :—Hathersage, 
on the Dore and Chinley New Line, Midland Railway Co.; Bristol New Waterworks, Barrow Gurney; 
Marsden, on the London and North-Western Widening; Guiseley and Yeadon New Railway; 
on the New Line from Low Moor to Pudsey, G. N. Railway; Paisley Waterworks, Dalry, 
Scotland; Goole New Docks ; Brooke & Sons’ Brickyard and Ganister Works, Oughtibridge, 
near Sheffield ; James Taylor, Contractor, New Parade Works, Morecambe; Holme and 
King, L. & N. W. Ry. Coy.’s Widening, Euston, London (H. & K.’s Navvy is a 5-ton one) ; 
E. Tempest, Butterley Reservoir, Ashover, near Chesterfield; three Navvies at the Annfield 
Plain and Team Valley Railway, near Newcastle; North-Eastern (one 5-ton and two 
10-ton Navvies); and also at many other works both at home and abroad. One great 
advantage of these Machines is that in three minutes they can be changed from a Steam 
Orane Navvy into an ordinary Loco. Steam Orane with Long Jib, and vice versa. 


60 NAVVIES ALREADY SOLD. 


ALSO MAKERS OF 


Whitakers’ Patent 
Double-Action 
STEAM HAMMER 
PILE DRIVER. 


Testimonials and Prices on Application to 


WHITAKER BROS., 


Horsforth, nr. LEEDS. 


Telegrams: “WHITAKER, HORSFORTH.” 



































Lonpon AGENTs— 


KERR, STUART, & CO. Lae 


20, Bucklersbury, LONDON, E.C. 9018 











G. N. WORKS, BRADFORD. 





halting, Wrought-iron Pulleys, ac. 


Write for New Illustrated Catalogue. 
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Leathers, &o. 
HIGHEST AWARD INVENTIONS EXHIBITION, 1885. 
— 10 HER M{JESTY’S COY ERNMENT. 












ASBESTOS COVERED, Filled with Fossil Meal. 


For Coating Steam Pipes, Hot and ~., 
Liquor Pipes, &c., &c. 


SPECIALLY FOR EXPORT. Price EXPORT. Price Gd. per yard, | = 


DICK'S ASBESTOS C0, 


2 & 4, Trinity St., Canning Town, LONDON, E. 
MEDAL AWARD, —— EXHIBITION, i? 





THREE MEDALS 
AWARDED 
Sole Manufacturer for the United Kingdom _ 
Piston Rods, Valve Spindles and Pam 
Thousands working at the present day. 


for Pi 


PATENT METALLIC PACKING. 8809 
JAMES 


8, ANDERSON QUAY, 
Works, 31 & 33, a Bt. }@Lascow. 


Warrington Wire Rope’ Works, Lia. 


CONTRACTORS 

War Office, Admiralty, and Poreign Governments, 
Head Office: 18, Gornus Prazzas, LIVERPOOL. 
Telegraph Address, ‘‘ Wor, Liverroon.” 
Lae ay -d bags and Flat Wire Ropes of all 
Steam Plo Plough, bo apy 2 -y Rods, and 
eam 
Fencing Stran ~ tghidng Conductors, Has and 
cture Cords, &c., & 








Galvanised Wire for Shi 
Flexible Steel Wire Hawsers, 
and Running 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 
GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lias Cones to 

any part of London by boat, rail, or cart; and to 

every part of the — by rail and boat direct 
rom 


Stockton, Wilmoote, and Harbury Works. 


Chief Offices: WARWICK. 
Depota : WORCESTER WHARF, BIRMINGHAM. 
8, SOUTH WHARF, PADDINGTON, W. 6364 


HODGKINSON & CO.’S 


HAND-MADE PAPERS 


R 
Drawings, Specifications, Account Books, &c. 
The most suitable for Engineers and others. 8662 
CAN BE OBTAINED THROUGH ALL STATIONERS. 


wlines, 
Gear. 














Makers, 
SHETTLESTON, 


GLASGOW. 


a 5/Vegetable Pulp, 





~ HOT WATER BOILERS, 


EMERY & EMERY CLOTH) ===] 














SILVER MEDALS INTERNATIONAL HEALTH (1884) AND 
INVENTIONS (1885) EXHIBITIONS. 


pEGISTERED 


For covering Steam and 
Liquor Boilers, Steam Cop- 
pers, Pipes, &c. 
It prevents the radiation of 
heatand condensation of — 
and effects a large saving in fue 
and labour. It is not affected 
* by exposure to Weather, and is 
the only effective non- -condue- 
tor. It eres to vessels of 
every shape and in every posi- 
tion, without any external 
castings. —Weight when dry, 
13 in. thick, 34 lbs. per super. 
square foot. 
For Soins Be References, & further 
‘articulars, apply to 


MATTHEW KEENAN, Sole Manufacturer, 
ARMACH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, E. se2s 


JOHN OAKEY & SONS, 


GENUINE EMERY, __eweny WHEELS 

EMERY CLOTH, _ forall Purposs 
Willington ls, GLASS PAPER, ™ 
WESTMINSTER BRIDGE ROAD, BLACK LEAD. a 


LONDON, 8., 
Contractors to Her Majesty’s War Department. 


KEENAN’S 
PATENT 


NON-CONDUCTING 






























PIPES AND CONNECTIONS. 
IRON PIPES, 


&o., FOR 


Hot Air Apparatus 


—— ERECTED COMPLETE. —— 420 
THE LARGEST AND MOST OOMPLETE STOOK IN THE TRADE. 
Illustrated Price Book, 15th Edition, Price 1s. 


Catalogue Gratis. 











The only Washer that ABSOLUTELY LOCKS the Nut INDEPENDENT 
of Spring Power. 

The ONLY Nut-Lock that does its work WITHOUT ANY INJURY 
to Bolt or Nut and allows their REPEATED USE. 

The ONLY NUT-LOCK applicable to all EXISTING PLANT. 

THE POSITIVE WASHER COMBINES IN ITSELF ALL THE ADVANTAGES OF 
ABSOLUTE LOCK OF NUT AND THE MAXIMUM SPRING POWER TO 

TAKE UP ELONGATION OF BOLT AND WEAR OF SURFACES. 


Over 25,000,000 Positive Washers in use on American Railways. 


Full Particulars on application to— 


THE POSITIVE NUT-LOGK WASHER CO. 


LIMITHD, 















ARTESIAN BORED 
é\TUBE WELLS 


















2 TRIAL BORINGS FOR FOUNDA- 
TION LEVELS, &e. : 
BORINGS FOR HYDRAULIC LIFTS. 
BORING TOOLS, PUMPS, &e. 
REGISTERING 


TURNSTILES 


SUPPLIED OR LENT ON HIRE. 
—_—_—_—_—_—_____. 











Apply for prices & particulars to 


0. ISLER & OCO., 


ARTESIAN WELL ENGINEERS, 
Artesian Works, Bear Lane, 
LONDON. 8.E. 3643 


GOLD MEDAL, Inventions Exhibition, 1885, 
" m | 
ry i 
MATHEMATICAL INSTRUMENT 


MANUFAOTURER 

To H.M.’s Government, Council of a Shae and 
Art Department, Admiralty, &o. 

ry Srp oe tan Ga ae ta 

of eve 

at the moot made sivgsiens _ e790" 

Price List post free. Engine Divider to the Trade. 

Aldress: GREAT TURNSTILE, HOLBORN, LONDON, W.9. 


THE PATENT ANHYDROUS LEATHER CO. 


RTSMOUTH, Contractors to H.M. Government, Sole 
ah bang A eanhydrgue weereeel 
















Short Out Oak-Tanned Strap Butts 


ing for Bi and wn eith af 
ome 
eat or by Eh or Gnmented tad and rt 





POOLEYS 


PATENT 


: | WEIGHING MACHINES 


AWARDED FIRST PRIZE MEDALS 





ee eee 
Peneeasees 
NNNNNNOOOW 
@UkN-CONN— 





WHEREVER EXMIBITED 


HENRY POOLEY & SON 
LIVERPOOL 


LONDON 
BRANCHES AT 7888 
MANCHESTER NEWPORT MON. 
NEWCASTLE on TYNE DERBY 
GLASGOW BIRMINGHAM 
— THE — 


PATENT WATER 
HEARTH 


FOR BOxrIrL2Rs. 
Saves 30 to 50 per cent. of Fuel. 


PARTICULARS ON APPLICATION TO 8193 








Dashwood House, New Broad St., E.C. 


s7os} GEO, GREEN, Engineer, Aberystwith, 8. W. 
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Simple, 
Handy, eerictes 


” Indispensable for Sta- 


rowded Sid! 
pomp een - 


De B Bergue's Patent Improved 


tw EE. cE“ El Et. 
r Particulars and Price apply to 8757 
Di Buna om és OO., 
Strangewsys Ironworks, MANOHESTER, 


Patent AIR COMPRESSORS 


To Work to Any Pressure. 


Vacuum Pumps, Blowing Engines, 













Always in Stock and Progress. 


GEORGE SCOTT & SON, 


44, CHRISTIAN STREET, LONDON. soe 


For Bearings 
4 or 








18. PER D DOSEN 
Butterworth 
Bros., Ltd., 


Newton Heath, 


MANCHESTER. 





Banutectorscs. 















THE “GRIFFIN” PATENT HIGH SPEED GAS ENGINE. 

















a\= a g 8 
le a. 
= sy, ep Ey 
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|= aq ebas 
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: Wim: DBILOCOE, KERR & CO., Itd., 


104, Leadenhall Street, LONDON, and 98, Mitchell Street, Glasgow. London Show Room: 76, Queen Victoria Street, E.C. 


Works : Britannia Engineering Works, Kilmarnock, N.B. 


= | hlo Sole Makers of KERR’S PATENT PORTABLE RAILWAY & ROLLING STO”. 


SEE FORTNIGHTLY ADVERTISEMENT IN THIS PAPER. 


ABBOTT ied Co. , NEWARK- ON - TRENT. 























HORIZONTAL 





MAKERS ii | 
oF m 4 , i Tubular Boilers. 
Semi-Portable je PORTABLE 
BOILERS BOILERS. 
j 
Repair Fire Boxes, 
4 to 60 LHP, aeenen 
60 Ibs. to 200 Ibs. FLANGED PLATES 
working pressure. In Iron or Steel, 
to order. 








9013 


nRoOnHET ROGER & Co. 
STOCKTON IRON FOUNDRY, STOCKTON-ON-TEES, 
Sole Manufacturers of “THE PEPPER” Steam Steering Gear (eer Patent) 


; ET \\ HORIZONTAL AND DIAGON 
aa) STEAM WINCHES. 
wa gee §=6STEAM CRANES. 
) iy HAND WINCHES & CRANES. 
SHIPS’ PUMPS & CAPSTANS. 
HAND-STEERING CEARS. 
WATER-TICGHT BULK-HEAD DOORS, ¥ 
|  DONKEY-FEED PUMPS. * 
= BALLAST DONKEYS. 
== SPRING SAFETY VALVES. 
xan, YACHT ENGINES, - 











a “THE PEPPER” 
HorizontaL STgAM STEERING 


' ALEX. NICHOLSON & CO., Crown Point Boiler Works, GLASGOW. 


Telegram Address: ‘‘NICHOL8ON, GLASGOW.” 


: Honizoweat Srzam WIno8, 











MAKERS or ras HIGHEST 
OLASS OF 


Land, Marine, and 
Multitubular 


BOILERS 


vi Sy ay _— 
E pe ad Rivetuing” done 
H SPECIAL HYDRAULIC 


MACIIINERY. s260 


Established 1869. 





My 
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SAMUEL OSBORN & CO., _ [tustusraras 


MANUFACTURERS OF CRUCIBLES AND SIEMENS 
0 Park Grove Ironworks, 


STEEL CASTINGS 


Of every kind, and up to 15 tons each. 


SOLE MAKERS OF MUSHET'’S SPECIAL & TITANIG GAST STEELS. 


ALL BEST STEELS. FILES, SAWS, RAILWAY SPRINGS... HYDRAULIC 
CLYDE STEEL & IRON WORKS, SHEFFIELD. Rivetting Machinery. 
wie JOSEPH BLACKBURN, 


































PATE NT STEAM 


8114 














“TRANSMITTERS | ig i: - 
= Class C READY. Conductors 


il) 


Sizes 3} to 40 HP. 
For Shafts from I-in. dia. to 8-in. dia. 


CHEAP 


FAST- AND- LOOSE mie 
PULLEYS. oS 


SHAW ENGINEERING C0,, ‘2 Bristol. aa 
GRICE, GRICE 4 SON, 


MANUFACTURER S OF 
SEAMLESS ‘BRASS :LOCO cy 


39, Arkwright St., 
AND 
| Gresham Works, 


| NOTTINGHAM. 


orks: 

$ London. “Walsall Stoke- 
on-Trent, Bristol, Ply- 
mouth, and Dundee. 


| CHIMNEY COLUMNS 


Pointed, hooped, saleed, & 
Nees — a 


"OOLLIERY “SIGNALS 
ELECTRIC BELLS, 


Ih 


ih 


| 


pon ay 


























MARINE-&-CONDENSER: TUBE SC A é ACL Ee i PAS HERBERT FORDSMITH 8614 
SEAMBE SS CO ET USES St es copper-cAs-&- STE HADFIELD 87, WORKS, ornbrook, MANCHESTER, 


RICHARD’S PATENT 


STEAM ENGINE INDICATOR. 


Sole Manufacturers in Scotland: 


_|HANNAN & BUCHANAN, 


75, ROBERTSON STREET, 
GLASGOW, 
ALSO MAKERS OF 


Bourdon’s Patent Pressure 
Vacuum and Compound 
Gauges, Engine Counters, 
Engine Telegraphs, Redu- 
cing Gear for Indicating 
Engines, Salinometers, Ther- 
mometers, Lever Clocks, &e. 

8856 

















(Sontractors and Builders’ 
12-inch LEVEL, as per Illustration, complete 
with Mahogany Case and Stand, Y= £4 lds. 6d.— 
4 J. W. and E. ARCHBUTT, 201, 

== Road, Lambeth, near Astley’s tre. 





; jufacture 
— Levels, Theodolites, and every d of 
and Drawing Instruments at equally low 
ry article warranted. [Illustrated Price 
prices ivory arile warranted [uaratd 840 
D 
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and Selvedge Machines. 
Machines Specially Constructed to 


The Platform Engineering Works, 


(Facmie THe River, nzaR CHERRY GARDEN Prmr.) 
IMPROVED HAND-WORKING TAPS 


JOHN H. WIDDOWSON 


6 M t Sir Jove 
0 yerrnitwortre & OO) 


ENGINEER, Manufacturer of Screwing A tus, 
Working a Machine Taps, &c., to Whitworth’s 
tandard Threads and Sizes. 


8 
Britannia Works, Ordsall Lane, Salford, 
MANCHESTER. 9090 
Prices Liers Frus on APPLICATION. 


W. GUNTHER, OLDHAM. 


SILENT 


fjym FANS 


(Over 6500 made). 








PUMPS 
. — . 
Pumping Engines, 


Prices, &0., on Appli- 
cation. 8938 











_ SMILIES 
PRESH-WATER OONDENSERS. 
FEED-WATER HEATERS 













Trade FITTED WITH 
AUTOMATIC WATER FEED. 





PATENTRE AND MANUFACTURER, 8732 


Saml. Smillie, 74, Lancefield St., Glasgow. 











, 
|} = 





Marin rine Engineers interested in Fuel Eeonomy 
GEREAT SUCOKSS OF HEND N's 
PATENT SELF-CLEANING FURNACES. 


Hindoo, Calypso, 0, Pacific, Humber, Cogent, Beneficent, 
Virent, Zident, Salient, Diligent, James Westoll, John Adamson, 
W. B. Fe James Cameron, J. M. Smith, City of Chester, 
Asma, A Akaba, Ataka, Lara, Haverstoe, Black Prince. 


tingdou, Port Pirie, Port Denison, Port 
Illustrated Circulars on application. 8549 


T. HENDERSON, 40, Oastle Street, LIVERPOOL, 


R. WAYGOOD & CO. 


MANUFACTURERS OF 


RICK MACHINERY, 


SUGAR MILs, 
COFFEE MACHINERY, 


HYDRAULIC PRESSES, 
LIFTS & CRA NES 


For Hand, Steam, and Hydraulic Power. 


APPLY FOR ESTIMATES & CATALOGUES. 











WORKS AND OFFICES: 8774 





Falmouth Road, London, S.E. 


AND MOUNTAIN, ua 


ELECTRICAL & GENERAL 
ENGINEERS 


BRASS FOUNDIAEES. 


ADMIRALTY PUMPS. HYDRAULIC PUMPS. 
AIR & CIRCULATING PUMPS. 


FORCED DRAUGHT AND 
VENTILATING FANS, 


Brass Condensers, 


— LAUNCH ENGINES, 
GUN METAL 
& BRASS 
CASTINGS 


of all 
descriptions. 


ERNEST Scort 
NEWCASTLE-ON-TYNE 


Telegraphic Address, Esoo, Newcastle, 


ELECTRIC LIGHT 


MACHINERY. 


Tyne Dynamos and ae 
Arc Lamps, ro wv 
Tyne Alternators 

and Transformers, 


Complete INSTALLA- 
TIONS for MILLS, 
FACTORIES, SHIPS, 
and Abroad. 


Offices and Telegraphic Addresses: 
NEWCASTLE-on-TYNE, Close Wks, 
ESCO, NEWCASTLE-ON-TYNE. 
LONDON, 110, Leadenhall St. E. 
BOLTONITE, LONDON. 
MANCHESTER, 24, Victoria Bdgs. 
AMPERE, MANCHESTER. i 
HUDDERSFIELD, Lancaster Yard 
Cloth Hall Street. 
DYNAMO, HUDDERSFIELD. ' 
GLASGOW, 58, Waterloo Street. 
ROOTS, GLASGOW. 
JOHANNESBURG, South Africa. 
MULHAUSE, JOHANNESBURG, 


ROBEY &CO., itt, LINCOLN. 


THE IMPROVED “ROBEY” COMPOUND SEMI-FIXED ENCINE. 


These “ROBEY” COMPOUND ENGINES work with a consumption of less than 2 lb. of Welsh Coal) “ea 
oe { per HP. per hour when developing 2} times their nominal power. 


ARDS at all Recent EXHIBITIONS. 
Stage 









































: ii ae 


COMBINED ENGINE ANY) DYMWAMO. «16 














= 


FreF Oe eon 





= —— 


ENGINES OF ALL SIZES IN STOCE OR IN PROGRESS. iaiaaiiiall 
~ 8 fi |, whe! Ired, with the RICHARDSON-NEVILE PATENT ELECTRICAL ’ 
sisted ee faa E portent eee of road or either constant current or constant E. M. F. 8792 


a N.B. 
BRESLAU BRANCH :—10, KAISER-WILHELM-STRASSE. 











ag er 














nie 4 _ 
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;, WILSON HARTNELL, 


— MANUFACTURER OF — 


ii DYNAMOS-MOTORS, 
| COMPLETE 


| ELECTRICAL PLANTS, 


PUMPING, HAULING, MINING CRANES & HOISTS. 
ENGINES, GOVERNORS, &c. 
Wolt Works, LEEDS. 
Telegrams—‘“‘HARTNELL, LEEDS.” 


London Offices: Mansion House Chambers, 11, Queen Victoria Street. 
Telegraphic Address—‘‘ PROPAGATOR, LONDON.” 8718 















DAVIS & PRIMROSE. 
ETNA IRONWORKS, BANGOR ROAD, LEITH, N.B. 


ONLY MAKERS OF 


Improved Bevelling Machines 








for SHIPS FRAMES. 


IMPROVED DOUBLE-ACTING STEAM HAMMERS. 


PUNCHING & SHEARING MACHINES, SHIPBUILDERS’ & BOILER MAKERS’ MACHINE TOOLS, &o. ** 


ee CANNON STREET IRONWORKS, 
A.EDMESTON & Sots’ aay SALFORD. 











RAL 


THE CHEAPEST 
AND 
BEST IN THE MARKET. 


SEND FOR PRIOE LIST 
AND DESORIPTION. 


Engineers to Bleachers, 
Calico Printers, Dyers, 
Finishers, &c. 3180 





THE “ACME” GOVERNOR 


(LINDLEY’S PATENT). 





SS 


“A” Type. Standard Pattern. 
WITH ORDINARY VALVE BOX. 


THE “ACME” GOVERNOR 








WITH RIGHT-ANGLED VALVE BOX. 











Bize of Pipe. PRICE. Size of Pipe. PRICE, 
fin. | £3 5 3hin. | £11 10 
-_ 3 15 os 14 10 
1S ss 4 5 ee 18 0 
1h 5 415 Ox 23 0 
2 5 10 ie 27 0 
2h 8 0 , 32 0 


























WITH STRAIGHT VALVE BOX. 








Great Variety 
Of Heavy Sized 
Plain & Chequered 
Plates. 
Boiler and Tank 
Plates, &c. 
Quotations and 
Sections on appli- 


Extensive Stocks < 


OF 
Every description 


and Section of 
Malleable Iron, 

including Large 
Round, Square, 












ANY 











TT UM 


and Flat Bars; Z cation. 
Heavy Sections of Z —— 
Girders, Tees, Executed. 


Angles, &c., &c. 






m, CORRESPONDENCE SOLICITED. 
8806 


ZZ 2 
St” ;_AaAAw >, 
Zz 


\ 








SOLE MAKERS OF 
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Als PROPELLERS, for 


f-\| speed, to do work which, if 
jj] done by any other appliance 
At would have to be done by dint 
of greater Speed, Power, and 

1 Cost of working. 8366 





Be Pana 
68, FORE 8T., LONDON, E.0., & PG oe 





IRON-WORKING MACHINERY 


CRAIG & DONALD, 


JOHNSTONE, near GLASGOW. 


BAR, &c., CUTTING MACHINES 








. ~~ OUR svuiiazsiins ARE— 
vey ' Machines for Shipyards, 
0 


iler and Girder Works, 
Forges. and Rolling Mille, 


Labour-saving re for Tank 
and Gas-holder Makers. 8780 


UNIVERSAL SELF-ADJUSTING STUFFING BOX 


AND METALLIC PACKING. 


( MACBHTH’S PATENT. ) 












Perfectly steam Gives to all movements of 


-—s round ay keepsit 


H prings orcomplication. Dost —s; ae aie. —. 
asnos' 

Adjusted from the outside, Reduces friction; ; Saves coal, 
Traps both steam and air. Oan be fitted to any engine. 





STEAM USERS & ENGINEERS SUPPLIED. 





FOR ALL PARTICULARS APPLY TO THE MAKERS— 


mi JOHN & EDW? WOOD, 
ENGINEERS end} BOLTON. 


MILLWRIGHTS, 


























Sehiele’s Patent Sehiele’s Patent 
Compound Exhaust *Exeelsior’ Noiseless 
and Blowing Fans Blowing Fans for 
for all purposes, Smiths’ Fires and 
Ship Ventilators. Cupolas. 
Fans for Foreed Give better results 
Draught. than any other Fan 
in the Market. 
Sehiele’s Patent Write for Catalogue Wo. i, 
Colliery Ventilating Special Fans for j 
oA Fans up to 350,000 Buildings, Chemieal 
| euble feet of air per Works, vio. Some j 























COLLI IERY VENTILATOR. 


UNION ENGINEERING CO, 


(C. SCHIELE & CO.), 


minute. 











rent 


2, Booth Street, Manchestex. 
SCHIELE’S PATENT BLOWING AND EXHAUSTING 








THE 
Boiler Insurance & Steam Power 00., 
LIMITED. 

The First Boiler Insurance Company Ever Formed, 
ESTABLISHED 1859. 
OAPITAL - - - = £250,000. 
The Invested Funds are £85,000. 


More than the | ary up Oapital and Funds of the three 
other largest Boil Soaee Companies combined. 
Has the largest number of Boilers and es under 


Inspection and Insurance—UPWARDS OF 27,000. 
Annual Income upwards of £70,000. 


Has the t number of Trained Inspectors resident 
in ell ae Principal Towns in the United Kingdom, 


insurance of Workpeople under the Em- 
ployers’ Liability Act, 1880. 
ACCIDENT INSURANCE. 


Ourar Orrices—67, KING STREET, MANOHESTER. 


Branch Offices—Lonpon, 189, Cannon Street, E.C, 
Newoasrus - on - Trnn, 6, Side. BIRMINGHAM, 20, 
Exchange Buildings. Guaseow, 2, eo ~y- Street. 
Swansna, 10, Fisher Street, Lurps, 2 East Parade. 


J. F. L. OROSLAND, M. Inst. M.E., Chalet Bagineer 
EDWARD HADFIELD, Seoretary. 8654 


Machine Tool Makers. 
G. WILKINSON & SONS, 


Bradford Road Tool Works, 926 


EKHIGH ULB Y. 


MANUFACTURERS 
or 


Perforated 
Plates 


OF ALL SHAPES 
AND SIZES AND 
IN ALL METALS. 


Merthyr Yulcan Foundry & Engineering Co, 


9!, ST. MARY 87 STREET, CARDIFF. 














FANS. 


Ship Ventilators. Air Propellers. Fans 
for Forced Draught. 














\ 
“SOHIELE,” MANCHESTER. 


9082 


TELEGRAPHIC ADDRESS : 
































FRANCIS BERRY & SONS, 


SOWEESY BRIDGE, ENGLAND, 


Lathes a Shaping, Drilling and Screwing Machines; Portable Universal Radial Drill, 
Mose Shearing, le in tame Machines; Scrap and Rail Sh Machines, Rail nae na ee esa Bending 
Vertioal Pate Bending. Ms hogs tnd Te em Bong Plate Edge Planing Saws for 

Cutting Het and Cold Iron, iivetting anohtose Seeam team Hammers, Hydraulic Presses, &o. 


OONTRAOTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832. 


Makers ef Improved 











ng STII 
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Bwbliidi) EFOoriwaesar Tr & SON, 
SHIPYARD, WYVENHOE, ESSEX, AND NORWAY YARD, LIMEHOUSE, LONDON. 
Ship, Yacht, and Boat a in Wood, Iron, or oan 





14 PRIZE MEDALS. 


—— SSS eae 
~<—= —— = ee aig 


—— ———— a 





- = See a. 
a oe - a 


DRY DOCK 205 ft. LONG AND PATENT SLIP | FOR HAULING UP. 
Contractors to the Admiralty, War Department, Indian Government, Crown Agents for the Colonies, Foreign Governments, &c, 


YACHTS & LAUNCHES BUILT in WOOD, COMPOSITE or STEEL. STERN WHEEL STEAMERS & BARGES in SECTIONS or PIECES. 
GENERAL REPAIRS OF ALL CLASSES PROMPTLY EXECUTED. LAUNCHES AND ALL KINDS OF BOATS ALWAYS ON STOOK.  %8 


“AUGUST REICH WALD ( QPOs 2 NSN BPRS Feet Es troot 
e BEST CRUCIBLE & SIEMENS- 
or MARTIN STEEL CASTINGS, 


To stand Admiralty, Board of Trade, es 











a ae 





and Bureau Veritas tests. 
Articles for Railway cailwaye, Shir 
building Yards, orks, 


Roiling Mills, oa and Bridge 

Works, Hydraulic and Electrical 

Machinery. Also for Wagon, Ex- 
cavator, &c. 


> = BUILDERS & BOILER MAKERS. 


B sprcia LITIES :—Locomotive, Wagon, and 
Truck Wheel Centres, and ¢ ther Locomotive 
= and Engine Castings of all kinds ; Toothed 
Wheels and Pinions of any size and weight ; 
en Hollow Axles, Rolls, Anvils, 
éc., &e. 8830 


HOWELL & CO. Sa ros SREP FIELD, 











Manufacturers of all kinds of Manufacturers of all kinds of 


Blister, Shear, Spring - Wrought Iron, Lap-welded 
_} and Butt-welded TUBES 


and Oast Steel. of every description. 
PILES, SAWS, &c. FITTINGS, &c. Also 


HOWELL’S PATENT HOMOGENEOUS elas AND CAST STEEL TUBES. 


_"HOWELL'S”SPEGIML SELF-AARDENING STEEL FOR TURNING TOOLS, 
ASHORE, BENSON, PEASE & C0. Lm, STOCKTON-ON-TEES 











| ice ie 
Mi aN! CE i ls kind of 


= OIL GAS PLANT ronWORKS Wecuuaee 4 


~~ PEASE'SPatenWIRE. ROPE. SYSTEM 


Ci Gudungq Gasholders . 


Effecting « Saving of 25 per cert in Gost ae ane 


ET 





PARIS EXHIBITION, 


1ssoe. 


Lubricating Oils 
COLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY L™ 


Oil Refimers, 


AND MANUFACTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves. 








For Textile Machinery of every 
description. 


For Collieries, [ron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 





Sorts Proprizrors aND MANUFACTURERS 


VEITCH WILSON’S 


LUBRIGANTS. 


Deseriptive Catalogue (Illustrated) ; 

Paper upon Lubrication by Mr. J. 

Veiteh Wilson; Price Cards & Samples 
may be obtained from 


PRICE'S PATENT 





|CANDLE COMPANY, Le: 


Belmont Works, Battersea, 


LONDON, 


s. ‘° 
Guardian Building, Cross St., Manchester, 





48, New Quay, Liverpool,  ss07 
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GRAFTON & CO. 


TO H.M. GOVERNMENT) 
VULCAN WORKS, 


BEDFORD. 


(OONTRACTOR 








LONDON OFFICE—113, CANNON STREET, E.O. 
MANCHESTER OFFICE—BARTON HOUSE, DEANSGATE. 


Illustrated Descriptive Price List free on application. 


Telegrams— 
“GRAFTON,” BEDFORD. 





OIRCULATION of a ST in STEAM BOILERS. 


The illustration 
shows how an active 
forced circulation is 
produced in Cornish 
orLancashire boilers 

by the addition of 
GAMGEE’S PATENT 


SPOUTING COWLS. 


By the use of these, 
steam is made a 


=\ freely, the tem 
% ature is equali all 
oiler, and 


<4 over the 
=| considerable econo- 
5) my in Pesce is ob- 


<2] tubes without any 
7 drilling of plates or 
other alteration. 


N.B.—Special Ap- 
aratus supplied for 
ocomotive and 
docepetnetgiees 
ucing equally 
results, 








For particulars and 
Testimonials apply 
to— 8761 


THE THE GAMGRE STEAM GENERATORS, ID, 9, Carteret Street, Westminster, 5. W. 











— ESTABLISHED 1869. — 


G. F. SMITH, 


Maker of Special and General 


MACHINE TOOLS 


Brass Finishers, Machinists, dc. 
PARAGON IRONWORKS, 
HALIFAX, England. 


Telegraphic Address :—'‘ RADIAL, HALIFAX.” 





Radial and Wall Radial Driliing Machines from 8 ft. 
6 in. up to10 tt. Radius. The best, most accurate, 
and cheapest Machines in the Market. 8784 


STEVEN & STRUTHERS, Brassfomdes, GLASGOW, 


CONTRACTORS bo THE ADMIRALTY. 
SYRENS AND MACHINERY, 














va Thomson's Patent lr Punp Vas, 


Bteam Signalling Apparatus. Visible Supply Impermeators. 8947 


DOULTON and CO., 


LAMBETH, LONDON, S.E., 


HIGHEST EXHIBITION AWARDS 


FOR THEIR 


PLUMBACO 
GRUCIBLES. 


SHOW ROOMS :— 


Albert Embankment, 


LONDON, 8.E. 

















DEPOTS: 





100, Soho Street, Liverpool ; Granville 8t., Birmingham ; and 6, Rue de Paradis, 
Paria, sass 





Ti m SIMPLEX CORLISS ENGINE 


AS BXHIBITED GLASGOW INTERNATIONAL EXHIBITION. 
The best Variable and Automatic 
Expansive Steam Engine In the Market 


SIMPLE | RELIABLE | ECONOMICAL | 


ieee, Made Non-Condensing, Condensing, or Compound, 
| FOR SPUR, BELT, OR ROPE DRIVE. 


pecs aie i fordriving Factories, amos, 

ree Mills, Rice Mills, Flour Mills, Paper ills, or 

wherever a steady economical drive, under fixed or 

varying load, forms an essential “element. The 

Essence of Simplicity. Oan be wrought by any 
ordinary workman. 


LOCOMOTIVES 


HYDRAULIC PRESSES AND PUMPS. 


Mining Machinery. Gas Holders and 
Gas Plant. 


General Castings and Machinery. 


a! THE AIRDRIE IRON CO., 


Engineers, [ronfounders, and Boilermakers, 





/ 

















<“sSsTranNnNDARD” 


WOOD-SPLIT PULLEYS 


GREAT ADVANTAGES OVER IRON PULLEYS. LARGE STOCKS IN LONDON & ELSEWHERE. 





BAGSHAWE BROS. & CO., 


4a, UPPER THAMES STREET, LONDON, E.C, 
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WILLIAM TOWLER, 


Globe Foundry, LEEDS, 
HNGINEERS’ TOOL MAKER. 
Specialité—5 ft. RADIAL DRILLING MACHINE. 





MACHINE MOULDED WHEELS,|q_.. 


In STEEL or IRON, from 3in. to 12 ft. diameter. 


NSIEEL CASTINGS. 


MAKER OF THE “STEEL” GAS ENGINE. 


MALLEABLE IRON CASTINGS.|, 








CHRISTY & CARTER’S PATENT 


MAGNETIC SEPARATOR] 


For taking heavy pieces of Iron out of Bones or any other material > 
PREVIOUSLY TO GRINDING, 


CAN BE SEEN AT WORK DAILY||ghmms 


OVERHEAD TRAVELLING 


CRANES. 


























Rope Power Crane 


With Steel Crabsides. In sizes from 40 to 100 tons. 








BATH and WEST and SOUTHERN COUNTIES SHOW, BATH, | 


JUNE 3rd, 4th, 5th, 6th, & 8th. STAND No. 61 & 52, Shed No. 3. 


AND THE 


ROYAL A.S. of ENGLAND SHOW, DONCASTER, 


JUNE 20th, 22nd, 23rd, 24th, 26th, & 26th. STAND No. 263. 


FOR FULL PARTICULARS PLEASE APPLY TO 


J. HARRISON 





, 
- ¥ FJ 
UY a) 
9 Y c | 





Platform Crane 


With Steel Crabsides, In sizes from 3 to 30 tons. 








82, Mark Lane, LONDON, E.C.; & 3, Rue du Louvre, PARIS. °°) (Bg 
r] t 








JOHNSON & PHILLIPS, 
Engineers an d Electricians. 


THE BROCKIE-PELL ARC LAMP. 


orks: Chariton, Kent. 














RICHARD JOHNSON, CLAPHAM ry MORRIS, 


ee ae EN GP NE ER 





-ALL KINDS OF. 


(Ram Safety Lampe for Mines 











Platform Crane 


With Trussed Iron Girders, Cast-iron Crabsides and Wheelboxes. 
In sizes from 3 to 20 tons. 





Chain Crane. 


In sizes from 1 to 5 tons. 


Rope Power 
Walking 
Jib Crane. (QR 


ee 
. | In sizes from 4 ton to 5 ton WAGE 


of varying radii. 








VAUGHAN & SON, 


Engineers, MLANCHESTEIIR. 
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Tem “DHNISON” 
SUSPENDED WEIGHING MACHINE 


The ONLY ACCURATE ONE 
For Weighing Goods whilst being lifted. 10 cwts. to 100 tons. 


CONVERTS ANY CRANE INTO A WEIGHING ORANE, 


os 











M A RE. 





TRA Dw 





SOLD MAEFBERES : 


SAM" DENISON & SON,|: 
ATLAS FOUNDRY, LEEDS. ™ 


ON VIEW AT 10, ESSEX STREET, STRAND.—S. & E. RANSOME & CO. Agents. 


Ingersoll Serseant Drill Co, 


OF AMERICA. 
LONDON BRANCH OFFICH. 


INGERSOLL ROCK DRILLS. SERGEANT ROCK DRILLS, 


AIR COMPRESSORS. 


STONE CHANNELLING MACHINES 


COAL MINING MACHINES. 


MANUFACTURED IN NEW YORK, U.S. OF AMERICA. 
SUCCESSORS TO LE GROS, MAYNE, LEAVER, & CO. 
REMOVED TO 8 


980 
114a, QUEEN VICTORIA STREET, LONDON, E.C. 


IT STANDS AT THE HEAD. 


THE CALIGRAPH, 


The Fastest, Lightest, and 
Most Durable 


TYPEWRITER. 


Saves Time, Labour, and Money ; 
is a and does not get 
Out of er, 


oa ae The wri can be press-co} 
— and meantfoldel. = 


GOLD MEDAL 
= At the Paris Exhibition, 1889. 

















For Specimens and Prices apply to— 


CO.’S BRANCH, COVENTRY, ENGLAND ;2000 


Or to T. DAVISON, General Agent, 92, Queen Street, Cheapside, LONDON, E.C. 





Agents for the U.S.A.. McCOY & SANDERS, New York. 





‘Grover Spring Washer Nut-Lock 


aivinc A BOLT ACTIVE ENERCY 
in appiTioN TO PASSIVE RESISTANCE. 


aa Patented at Home and 


Abroad. 





Hii 
1} 
iH] 


A Standard Fastening on the 











SCORES OF MILLIONS IN USE. 





Largest Railway Systems in the World. 


‘GROVER & CO. |hIe 


LIMITED, 


WHARF ROAD, LONDON, N. «| “ai 


TELEGRAPHIC AppREsS: ‘ADOPTED, LONDON.” 


Che only Packing used by the Exeoutives of the Royal Jubilee Exhibitions at Manchester & Newcastle, 1887. 
Highest Awards, Edinburgh, 1886 ; Newcastle, 1887 ; Sal 


FRIOTIONLESS ENGINE PACKING. 


oN < | | Genuine Frictionless Engine Packing will in future be known as 
ELECTRIO-FRICTIONLESS. 


===) 10 needs no oll or tallow. 
= Ite lubricating 


ates It suite Hot & Cold Water. 
‘ Sena! Price 2s, per lb, Send for Clrewlars & Testimonials, 


CAUTION.—Beware of Imitations. None Genuine without 
this Trade Mark on each Coil. 











It will stand any pressure of 
Steam or degree of heat. 

It never Melts or Burns. 

The Buyer has the satisfaction 











Sole Proprietors and Manufacturers | 


The Frictionless Engine Packing Co., 


CABLE MILLS, GLASSHOUSE STREET, 8527 


OLDHAM ROAD, MANOHESTER. 
‘NGSJ Recwranan Tavs Manx. ESTABLISHED 1881; 


SAOH OVLL BEAKS THIS TKAVL MALE, 








Best; Cheapest, Most Economical, & 
Simplest STEAM _PUMP 
for Contractors, Mines, 
Collieries, Sewage, 
m Well Sinking, 
‘i Steamships, 










THEERMANN 
AND FOXWELL'S 
PATENT. 




















Can be made to force water to any height. 
Price Lists AND EsTIMATES FREE. 








4, PARSONAGE, 8 








Reliable 
AGENTS Wanted. 


MANCHESTER. 















> 
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JOHN ABBOT & CO., LTp. 


GATESHEAD -ON=-I"'YW NE. 
London Office: Suffolk House, Cannon $t. Glasgow Office: 11, Bothwell St. 
—— MANUFACTURERS OF —— 


Rolled Bars, Angles, Tees, Rails, &c. 


CHAIN & ANCHOR MANUFACTURERS. 
CAST TRON GAS & WATER PIPES 


Up to 12ft. Lengths. 


BOILER MAKERS. 


SHoiPs’ VEIN TILATORS. 


—— SOLE MAKERS OF —— 


TYZACK’S PATENT ANCHOR. ™ 








CALVERT, CORNES & HARRIS, 


Engineers, 76, Cannon St., London, E.C. 
Tel. Address: “CREDENDUM, LONDON.” 





Specialities:—All kinds of MINING MACHINERY, 
Winding & Pumping Engines, Boilers, &c. 





FIG. 24, 


GEARED WINDING ENGINE. 





9054 
DIAMOND DRILLS for DEEP BORE HOLES. 
See “Mining Machinery,” price 2/6, SPON, 125, Strand, W.C. 














8791 








Two Gold Medals, London International Health Exhibition, 1884, 


FRESH WATER FROM SEA WATER. 


For Ships, Yachts, a Boats, and Land + — 
Sizes 100 to 15,000 ons (68, litres) per day. 
Normand: do. Improved Patent Condensers, guaranteed to yield, per 7 ton 4 coal, 28 
tons, or 6100 gallons, of Fresh Water, which as it flows from the apparatus, Is clear, celd, 
t-looking, agreeable, and equal in taste and ap) to the river water. 
lormandy’s Improved Patent Condensers for Steamers will produce water of above 
quality when worked with the Greasy Steam from the Main Boilers, and at same time also 
supply Fresh = for cxpeniee and ame Boilers, to replace that distilled and otherwise lost, 
= + pre teagan be Ayre a dus to the acoumulation of Scale in the Boilers, 
and o or 
The wel ht o fresh Vater oy predaaed is ei er equal to, or 76, or 126, or 156 per cent, more 
than the po ak Boiler Steam consumed by above Condensers, depending on kind of 
Condenser A pee By Poll sremmeng dll cage es 0 Toten et bee 
Toke, Brechin, ‘a Shi dogg sing Sectors eee, Se 
ar aan , and ‘igentine Goveramonts e Royal Mail ‘gece 
Packet Beal, the be Alles 


teamers, the Cunard ee 
many others for ships ed an bed in cau eee -> pply to 


NORMANDY’S PATENT MARINE AERATED FRESH WATER COMPANY, ‘Te. 


Opposite CUSTOM HOUSE STATION VICTORIA DOCE ROAD, LONDON, E. 











GRAN K 





CLARKES) 














NILES TOOL WORKS, 


EAMIAIL TOW, OHIO, en A. 


MACHINE TOGLS. 


Car Wheel and Axle Machinery. 
Double Axle Lathes. 

Single Axle Lathes. 

Axle Cutting-off and Centering 


Car Wheel Machines. 


Boring 
Machines. 


Hydrostatic 


Wheel 
Presses. 


Car Wheel 
Turning 
Lathes. 








CoRRESPONDENCE SOLICITED. | DOUBLE AXLE LATHE. 








For BLOWING 
EXHAUSTING. 
& VENTILATING. 


ee | ’ 64 SUMNER be 














, S WARK 
‘Blowing Far. pe ees 


3 
8578 
E 
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MATHER & PLATT ’S 


PATENT FRICTIONAL CLUTCH. 


The dotted lines represent the 

position of the Friction Boss 

withdrawn, and shaft dis- 
connected. 


Advantages—EFFICIENCY, COMPACTNESS, 
DURABILITY, ECONOMY, SIMPLICITY. 









Mit 
HHH! 
li A 








LO) 
Cc : 
FRICTION COUPLING, CONNECTING TWO SHAFTS. FRICTION CLUTCH, WITH PULLEY. 
It is specially suitable for Machines that require to be frequently stopped and started, 


also for Electrical Plant, as it can be thrown in and out of gear without jar or shock 
even when running at full speed. 


As a SHAFT COUPLING the Frictional Clutch is superior to any other form of 
Coupling now in use, and occupies much less space. 


APPARATUS FOR ELECTRIC LIGHTING, ELECTRIC TRANSMISSION OF POWER, ELECTRICAL RAILWAY PLANT, ELECTRO-PLATING PLANT. 


MATHER & PLATT, csi: MANCHESTER. 


(LONDON OFFICE—16, VICTORIA STREET, WESTMINSTER.) 
ENGINEERS, MILLWRIGHTS, ELECTRICIANS, AND MACHINE MAKERS. ™ 


PRIESTMAN’S OIL ENGINES 


HAVE BEEN ADOPTED BY 


THE ENGLISH GOVERNMENT. THE VICTORIAN GOVERNMENT. THE NEW ZEALAND GOVERNMENT. N.S. WALES GOVERNMENT. 
THE EGYPTIAN GOVERNMENT. THE NORWEGIAN GOVERNMENT. THE SPANISH GOVERNMENT. 
ELDER BRETHREN OF TRINITY HOUSE. THE NORTHERN LIGHTHOUSE BOARD. THE IRISH LIGHTHOUSE BOARD, &c., &c., &c. 














~ 
* “4 
















WORKING 
AT 
NAVAL areal 
EXHIBITION. Sagi 





=e Sa 
Contractors for Dredgers to 


the following Governments : - ‘olla “ for Dredgers * 
wing Governments. 
ane er. FRENCH. 
PORTUGUESE. SRAZILIAN 
CHINESE. 
oe ARGENTINE. 
Senay. AUSTRALIAN. 
VICTORIAN. DANISH 
QUEENSLAND. — HAWAIAN 
N. S. WALES. . ee 3 
NEW ZEALAND. PRIESTMAN’S OIL ENGINE WITH ROCK DRILL (Priestman and Humes’ Patents). a 


AWARDED FIRST AND ONLY PRIZE FOR OIL AND GAS ENGINES. 


PROFESSOR UNWIN (one of the Judges) reports :—“‘ The Priestman Engine was altogether 
satisfactory, and worked with an economy of fuel almost unprecedented.” 


‘* THE TIMES,” June 23, 1890 :—“‘ This Engine is most economical in working, costing less in this ee 
| respect than any other motor entered in either class (i.e., Steam, Hot-air, Gas, and Oil Engines).” se 


SEND FOR PRICES AND TESTIMONIALS. 8831 


LONDON—73a, Queen Victoria St., E.C. GLASGOW—7, Bothwell St. MELBOURNE—99, Queen St. SYDNEY—52, Pitt St. 


ROYAL AGRICULTURAL SOCIETY'S COMPETITIVE TRIALS, PLYMOUTH, 1890. SES 





Works: HULL. 
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INDIA RUBBER, GUTTA PERCHA, & TELEGRAPH WORKS CO., Lim. 


Electrical En daelrs and India Rubber and Gutta Percha Babdfaduire 
MANUFACTURERS OF 


CABLES, WIRES, INSTRUMENTS, INSULATORS, DYNAMO MACHINES, MOTORS, BATTERIES, 


ARC LAMPS AND FITTINGS, CARBONS, TORPEDO APPARATUS. 
SPECIALITY.—Underground Electric Light System for high and low tension. The only system which has given complete satisfaction. 
CONTRACTS ENTERED INTO FOR THE 


ERECTION AND EQUIPMENT OF CENTRAL LIGHTING STATIONS, THE LIGHTING OF SHIPS, FACTORIES, HOUSES, AND THE SUPPLY OF 
COMPLETE PLANT FOR ELECTRICAL TRACTION AND TRANSMISSION OF POWER. 


VWVWTULCANISED INDIA RUBBER. 


HOSE, DRIVING BANDS, STEAM PACKING, WATERPROOF GARMENTS & FABRICS, SHOE SOLES, MATS, VALVES, BRAKE BLOCKS, WHEEL TYRES for CABS, 
CARRIAGES, BICYCLES, "ke. SHEET, WASHERS, BUFFERS, SPRINGS, , TUBING, SOLID CORD, FOOTBALL "BLADDERS, LAWN TENNIS BALLS, MOULDED GOODS 
0 any Pattern. 


EX ERO NITIES (iyiccciiori. ty keette acta). 
SPECIALITIBS IN BHBONITE FOR CHEMICAL WoORES. 
INSULATORS, BATTERY CELLS, SPEAKING TUBES, SHEET & ROD, SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, SCREW STOPPERS, PUMPS. 
GUTTA PWPEBRC HA. TUBING, BELTING, BUCKETS, BOSSES for FLAX SPINNING, GOLF BALLS, SHEET, and TISSUE. 


ESTIMATES AND PRICE LISTS ON APPLICATION. 8846 

















Head Offices: 106, Cannon St., LONDON, E.C. Warehouses: 100 to 104, Cannon St., LONDON, E.C. Works: SILVERTOWN, ESSEX; PERSAN-BEAUMONT, FRANCE. 
cementite = Send for the New Illustrated 











= Handbook of 
= CRANES, DREDGERS, &c. 


F J. JESSOP & SON, 


LEICESTER. 8524 


GOVERNORS = 


USERS SAY FOR EFFICIENCY AND SAFETY THEY 


CANNOT Bt EQUALILED. 


SOLE MAKERS : 


E.R. & F. TURNER 2), IPSWIGH. 


TELEGRAMS: “GIPPESWYK,” IPSWICH. 


PATENT © EUREKA’ LOCK NUT. 


[oeneores. J i 











Turr rner- 
Hartnell 
Patent. 





























Adwantages. Advantages. 








GUARANTEED LOCKFAST. OIFFERENTIAL GRIP AND 


LOCK COMBINED. 





aaMETERS 
j.. 


ABSOLUTE SECURITY. 








HAS NO SLITS TO WEAKEN AND Gection of FixtsHep Nor, showing Differential MINIMUM WEIGHT AND MAXIMUM 
CAUSE RUST-BINDING. Diameters, also Locking Threads. SCREWING AREA. 

AUTOMATIC UNSCREWING 
IMPOSSIBLE. 


GAN BE USED ANY NUMBER 
OF TIMES. 





COMPETITIVE TESTS PROVE IT THE 
MOST EFFICIENT & CHEAPEST. 





CAN BE APPLIED 
WITH ORDINARY SPANNER. 





BAYLISS, JONES, & BAYLISS, ““wouvirtaupron, 


gael OFFICES, SHOW & "1eNTHNG ROOMS: !I39 & /4i, GANNON STREET, E.O. 
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tw ANTI-FRICTION CONVEYOR & GRINDING MACHINERY 00,0 UTD. 


The PATENT ANTI-FRICTION CONVEYOR 


Has now been successfully at work for more than five years. 
And our complete Plants for Conveying and Elevating the most 
= materials in Cement, Gas, Glass, Chemical, Coke, and 

er Works, Breweries, Distilleries, Granaries, Mills, 

ollieries, &c. &c. 


PATENT. PATENT. 























Made to suit all requirements, MAY BE SEEN IN OPERATION ALL OVER THE UNITED KINGDOM. Made to Convey the Heaviest Material. 
—_ — The Patent Anti-Friction Conveyor and Elevator as supplied for Automatically N = =o 
.. The accompany: Feeding Mechanical Stokers. . This Conveyor, of which 
ing illustration illustrates P we gave an illustrated 
a remarkable invention. Clevater ; in The pm Tih 
. . Until it is seen at Cantre zi Shaft | J Feb., 1887, has f 


answered the ex- 
pectations formed 
concerning it. It was 
2 : introduce into this 
by new mechanical in- XN country, and is made 
ventions. .. The work- \ under the Patent of J. 
ing of these Spirals as a . \ Schlesinger, by the Anti- 


: Friction Conveyor and 
Conveyor is simply magi- Grinding MachineryCom- 


work, it makes a heavier 
demand upon one’s cre- 
dulity than is often made 





cal. ... in fact, it em- pany, Limited. . The 
bodies the great essen- result of this experience 
tials of success, namely, Plans and Estimates supplied free. Please Write for our New Circular, Prices, and References. has been improvements 


in some details, bringing 


cctv ors. & BEWARE OF UNRELIABLE] IMITATIONS. ix we otter 


capacity for work, described in Mr. Schle- 


and cheapness. singer’s Patent. 
The Enna th Fe, THE PATENT BALL MILL, Phe nga, Se May, 
1887. 5 
For CEMENT, BASIC SLAG, ORES, QUARTZ, and the HARDEST of MATERIALS. PRODUCES the FINEST POWDER in ONEZOPERATION, 








DL wa 





ma sSY ‘Sa’ ve e o e 
Ne Tr. 
. TE MLLETTEPG ETT DEE “PUL MILLITETLILLTTED 
NSF 


+ ——7 


























Bevin AND ESTIMATES FOR COMPLETE GRINDING "AND CONVEYING PLANTS FREE. 
PLEASE WRITE FOR OUR NEW CIRCULAR, PRICES, AND REFERENCES. 


The ‘EUREKA’ Sifter | The Patent Gravity Sifter 


FOR 
Sifting Cement, Slag, Ores, Sand, &c. 


“WI Chemical Manufacturers for Sifting NO POWER TO WORK gz 


the most varied Materials to any degree 
of fineness. LARGE CAPACITY oe 
SA NO CLOGGING. | qpReaT SIMPLICITY sa 


IRED for keepi h 
Me eA eN ove eke, | LEAST WEAR & TEAR ga 


Sieve clean. 





USED BY THE LEADING 




















Plans and Estimates for Complete Sifting, Grinding, and Conveying Plants supplied free. Write for New Circular, Prices, and References. 
ALSO PLEASE WRITE FOR CIRCULAR OF OUR 


PATENT ECLECTIC DISINTEGRATOR [23 20 [ie °Pinsotcns 
PATE v OMBIN TION EDGE UNNE Mi FOR SPECIAL GRINDING. 
PATENT El EVATORS © sreciat vesion. 


ECTING THE FINES 
AND NOTE OUR IN PATENT S = me “ome 
on — aa ae aan | ~2e On — a a_i 


‘CE MAKING AND REFRIGERATION 


amp PATENT SYSTEM offers great advantages over all others, PLANTS of from 4 ton to 60 tons capacity may be seen in operation. 
gw PLEASE WRITE FOR OUR NEW CIRCULARS. -39 9052 


16. MAREK LANE, LONDON, E..C. 
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TRAUTWINE'S 
CIVIL ENGINEER’S 
POCKET-BOOK. 


**Beyond all question the best 
ractical manual for the Engineer that 
o ever — ’—GEroRGE L. Voss, 
C.E., in ss 
neers.” 


{anual for Railroad Engi- 


**Without doubt it has proved itself 
to be the most useful handbook in the 
pomeae for the Engineering Profes- 
sion Ingineering and Mining Journal, 
Aug. 25th, 1888. 





JOHN WILEY & SONS, New York. 
E. & F. N. SPON, London. 
8858 








WEIGHING MAOHINERY. 


Hoke ow bY 


7363 


Te'e, Addrese—‘*‘ WEIGHING, MANCHESTER.” 


HAyWAROT LER (i 





STEAM PUMPS 


ADDRESS 
84 & 85. Wuitecross Street 


LONDON E.c. 





| moderate terms, by MESSER and THORPE, Mecha- 








n | Contractor to Her Majesty's War De- 


INSPECTION of Bridge Work, Roofs, Machinery, Railway Plant, and Rolling 
Stock, Machine . Tools, Material, Steamers, Barges, Launches, Tugs, Engines, and 
Boilers, &c. 

Engineers, Contractors, Railway and Tramway and Mining Companies, and all 
concerns or persons in the Colonies and abroad, purchasing in Europe, who require 
their work carefully inspected during construction or on completion, are invited to 
correspond with Messrs. JOHN BIRCH and CO., who undertake Inspection at fixed 
rates, and who are prepared, if desired, to act as Purchasing and Shipping Agents 
in addition. 
Address :— 


JOHN BIRCH & CO., 


ENGINEERS AND MERCHANTS, 

QUEEN ST. PLACE, 
LONDON, EX. 

AND aT 40, CHAPEL ST. LIVERPOOL. 


I0 & II, 


Telegraphic Addresses : 


Drarings, Plans, Tracings, 


&c., executed with henmeeaee and Despatch, on 


“ Enpeavour, Lonpon;” ‘ Pootsrrcu, Liverroot.” “a 





nical and General oe, 8, Quality — 
Chancery Lane, W. 
M. & T. are ‘a practical Engineers. 





BAXTER’S PATENT 


STONE BREAKERS, 
ORE CRUSHERS, 
0 GOKE BREAKERS. 


Great reduction ia price of Blake Crushers. 


No India-rubber or other gl required 
in Machines I supply. 


W.H. BAXTER, 


Leaps. 8948 











partment, Indian Government, &e. o778 
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FOR BHARINGS, SLIDH VALVES AND PUMPS, &c. =a 

Phosphor Tin (6%), ‘Cog Wheel” Brand, the best in the market, =zFo 

THE PHOSPHOR BRONZE COMPANY, Limited, | 3 = 
87, | SUMNER STREET, SOUTHWARK, LONDON, S.E. _ ’S.E. ent 
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THE LEEDS FORGE COMPANY, 





SAMSON FOX, C.E. 


Managing Director. LIM ITED, 


LEEDS. 











Furnace for 
Marine Boller E== 
Flanged to Ea 
meet Tube Plate + 5 
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QaevP DAW ol ND o 


CAMEL’ BRAND 











€E- 


EGYPTIAN GUTTON BELTINGs CANVAS HOSE 


——— € P ae 


ss = = = = = Mencliseton, Manchester. 


PARIS za PETER BROTHERHOOD, PARIS cma 


GOLD MEDAL, en ee ee SILVER MEDAL, 
Class 52. Belvedere Road, Westminster Bridge, LONDON, S.E, Class 65. 


EE EE ES OEE EEE aE 





uich-pressure /MPROVED Patent SIMPLE or COMPOUND sues Ee nee 


AIR SIMPLE OR COMPOUND 





GOMPRESSORS {: ENGINES 
TORPEDO SERVICE, &c. Driving Dynamos, &e., 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WAR SHIPS. 


AS FITTED ON H.M. YACHT 
“VICTORIA & ALBERT,” &. 


—_—z_— 





8591 


ww. EX. AZ.I.EN & CO.. 


YORK STREET WORKS, LAMBETH, LONDON, S.E. 
MAKERS OF IMPROVED 


TURBINE WATER WHEELS & ELECTRIC ul DYNAMOS. 








TURBINES specially suitable for driving 
RY ! = dynamos in mills or wherever water power 



















is available. These Turbines are con- 
structed for high efficiency and great 
_ durability, and can be applied in many 
7, eases where the employment of steam 
power is impracticable. The regularity of 
their working renders them eminently 
suitable for Electric Lighting, where con- 
stant speed for the dynamo is essential. 
The first cost being small, and the cost 
of maintenance almost nil, makes them 
applicable for all kinds of work where the 
necessary water fall can be obtained. 

















gi PRICES AND FULL PARTICULARS ON = [== 
APPLICATION. a 


== ESTIMATES GIVEN FOR COMPLETE Y¥ggget 
222 RLEOCTRIO LIGHT INSTALLATIONS. ~*~” 





SRE a e 
W.H.ALLEN & C2 ort 
LONDON.S.E. 
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LIGHT, POWER, AND TRACTION. 


DYNAMOS for Electric Lighting, 
Transmission of Power, &c. 
Electro-deposition of Metal, &c. 


MOTORS for Hectric Pumping, Hauling, Ventilating, &., in Mines. 
ELECTRIC LIGHTING IN ALL ITS BRANCHES. 


Contracts Undertaken for Wiring, and all descriptions of work. 


ELECTRIC LAUNCHES For SALE OR HIRE. 
ELECTRIC TRACTION. 


BSTIMATES AWD EFULI. PARTICULARS OM APPLICATION. 

Agents for Scotland: Messrs. MAVOR & COULSON, 56, George Square, GLASGOW. Yorks. and North of England: Mr. C. A. 
SHUTE, Portland House, EASTBOURNE, DARLINGTON. S. Wales: Mr. E. J. HOWARD, 34, West Bute Street, CARDIFF. 
Lancashire, Cheshire, and North Wales : Mr. RICHARD WHITE, WIDNES. 


THE GENERAL ELECTRIC POWER AND TRACTION COMPANY, LIMITED, 


(LATE M. IMMISCH & CO.) 
HEAD OF FICH : 35, NEW BROAD STREBT, E.C. WOoRES: EENTISH TOWN, N-W. 8646 


RANSOMES, SIMS & JEFFERIES, LD., 




















i. 3 





Immisch Motor in Com- 
| bination with Newall’s 
, Patent Drill. 












































| ORWELL WORKS, IPSWICH, ‘AND 8, | GRAGECHURCH STREET, LONDON. .. ns 


Patent Steel Lock Nuts and Steel Fish Bolts. «coup aeons ese ee sa apd Bt . 

















Couplings, Cradles, Springs, Steel Sleepers, Rail Joints, &c. 
Cannot be disturbed by Vibration. Great Saving in Maintenance. 7 Exhibition, - Gory MEDALS for Steel, Files, Saws, Steel Forgings, Railway 


ABSOLUTE SECURITY. Appliances, &c, 


a for i IBBOTSON “a= 
ve wi) BROTHERS 


! | | AND COMPANY, LIMITED, GLOBE STEEL WORKS, SHEFFIELD, 

Manufacturers of 

STEEL OF EVERY DESCRIPTION. 
STEEL FORGINGS, AXLES, &c., RAILWAY SPRINGS OF ALL KINDS. 


Files (Hand Cut only), Saws, Edge Tools, and Patent 
Automatic Central Coupling Buffers. 


A. B. Ibbotson's Patent Steel Lock Nuts, and Steel Bolts, Railway Fastenings, &., &. 


£ IBBOTSON'S WROUGHT IRON AND STEEL BUFFERS. 
GEORGE TURTON’S BUFFERS. 


LONDON OFFICE: 7, VICTORIA STREET, WESTMINSTER, 8.W. 
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G. E. BELLISS & CO., 


Ledsam Street Works, BIRMINGHAM. Samm BOILER FOR TORPEDO ao 200 I.HP. 












MANUFACTURERS OF 


Open Double-Acting Simple or Compound Engines 


| FOR DRIVING DYNAMOS DIRECT, 
INDEPENDENT ENGINES, 


FOR DRIVING DYNAMOS BY BELTS OR ROPES. 


AIR COMPRESSORS (or Torpedo or other Work. 
4 FAN ENGINES for Forced Draught and Ventilating. 


MACHINERY FOR 


TORPEDO BOATS AND LAUNCHES. 
SURFACE CONDENSERS. AIR & CIRCULATING PUMPS, :x; _ 
High-class STEAM BOILERS of all kinds. 


TURNER BROT 


SP INNERS & MANUF ACTURERS Telegraphic Address: ‘* TURNERS, paceman’ 


ASBESTOS 


IN ALL ITS FORMS. 


ASBESTOS YARN. BS 
ASBESTOS CLOTH of everydescription % 
ASBESTOS METALLIC CLOTH. | 
ASBESTOS PACKING suitable for all jj 


pressures. 
ASBESTOS & RUBBER SHEETING. } 
ASBESTOS & RUBBER TAPE, 
JOINTS, &c. 








SSS 


SS 


FRS SPOTLAND, 
ROCHDALE. 


z. M anufacturers 
THE “ GRIPWELL” 


’ Halr Belting 


MAIN and other DRIVING. 


HEMP and COTTON PACKINGS. 
CHALK PACKING. 

MINERAL PACKING. 
ANTI-FRICTION PACKING, &c. &c. 


ASBESTOS METALLIC and RUBBER PACKING, SHEETING, TAPE, JOINTS FOR MANHOLE and MUDHOLE DOORS. oss 


\GEORGE TURTON, PLATTS & CO., tis 


SOLE Reecong, ett OF 


Yi Turton’s Improved Patent Buffers, 


COUPLING BUFFERS, SPRINGS, &c. 
Manufacturers of Crucible Cast Tool Steel, ji 
Files, Springs, &., &. — 
Patent Buffer, Steel, and File Works, 
SAVILLE STREET, 


SHEFFIELD 


Telegraphic Address— BUFFER, SHEFFIELD.” 















































USED EXTENSIVELY BY PRINCIPAL RAILWAYS, ENGINEERS, / =z ‘SS! Uy 
ARCHITECTS, &c., and H.M, GOVERNMENT. Z — 


Leading Awards at Wirrall, Glasgow, Calcutta, Edinburgh (two), and Dublin. 


The “Pennycook” Patent Glazing & Engineering Co., 


LIMITED, 


Head oe 1, WEST REGENT ST., GLASGOW. an 











q 
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DAVEY, PAXMAN & GO., ENCINEERS, COLCHESTER. 


Bbc mam OFEICEHE: 78, QUEEN VICTORIA. ps Siti =.C. 




















Makers of a Great Variety of STEAM ENGINES & BOILERS. 
‘Speciality—-STEADY RUNNING ENGINES 


For ELECTRIC 


FULL PRIOCHBS AND PARTICULARS ON APPLICATION. 
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Telegraph THE " COLCHESTER . ENGINE. —_—e, 


“ PAXMAN, COLCHESTER.” (RECEIVER TYPE.) 


FRODINGHAM 


IRON & STEEL COMPANY, 


FRODINGHAM, NEAR DONCASTER. 
Shipping Ports, GRIMSBY and HULL. Telegraphic Address—Cliff, Frodingham. 


Makers of Pig Iron Brand “FRODINGHAM.” 


Makers of Siemens-Martin Openhearth Steel (basic lining) 
CLIFF. 

| “=e CLIFF. 

LOW and HIGH CARBON STEELS from .08%. to 1.007. 


INGOTS FOR FORGINGS, BLOOMS, SLABS, & BILLETS, 
ANGLES, FLATS, & ROUNDS. 


Steel made to Admiralty, Lloyds, and Board of Trade Tests. 











Brands 
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 BAILLIES PATENT CAMBERED CORRUGATED FLOORING FOR BRIDGES ann WESTWODDABAILLIES CORRUGATED FLOORING (wrot Iron or Steelfor Bridges and Warehou 
Piers LandingStages&: Pontoons and the Covert d Wetercourses Extensively Used by the InDiana COLON FOR STATE RAILWAYS and by Uhe princi 
4 indSiagee wesywGte calle ee & CONTnAt BRIDGE icone 4 aaeaeines 


TORS FOR BRIDGES ROOFS & CONSTRUCTIONAL IRONWORK OF EVERY DESCRIPTION 




































ses the Decki 
the UNITED.AGNGDO 





























LONDON YARD, POPLAR, LONDON. E. 
PROP e w= ee nn omnmwe = 2 cn en camac es cemmene 32 0nANEN UNE. — —— ~~~ — -- --- ---- ~~ ~~. 0-4 
WEICHT PER FooT SUPER ae, Ee SSS SS ee ee ae ee 
FOR NETT AREA COVERED wo 1 : = ae WO 3 ie oan] 
"anen + ‘10 lis s eS ‘ 
2 a's » THIS SECTION sapiens oe cy ee a, 
“THICK ON BEARINGS —_—_—THE PATENTCAMBERED FLOORING IS SPECIALLY —SES bgtd 
es fends Pryor Can sus~ OESIGMED [OR CARRYING.A DOUBLE LINE OF RAILS : ; p j 
Plan pn ade 2 OF 440 IS MADE WITH STEEL ONLY IN TWO SIZES 
> HAVING DEPTHS OF 12 INCHES AND /0 INCHES AT 
' THE CENTRE 
gine + ap iis BOTH SIZES ARE MADE THE SAME LENCTH gmIOTH 
” « 920 













THIS SECTION H SMALL SECTION FLOORING PATENT CAMBERED FLOORING 


MTHICK HAS BEEN le) AS ARRANGED FOR FOOT WAYS AS ADAPTED TO ROAD BRIDCES 
er TESTED ON BEARINGS 8 FEET Sein ae | 32 '0" CROP 0 
f- APART TOS CWTS PER FOOT SUPER 


WITH ft DEFLECTION HAVING NO PERMTSET 





Main CIROER 








rare ererion WEW SHEWING PLATE GIRDER BRIDGE 
‘THICK ON BEARINGS pip pe Rare pon 
8 fuer 6 INCHES APART HAS BEEN GIVING EXTRA HEADWAY AND 
TESTED TO’ 4#CWTS PER Foor PER GT: 
WITH A DEFLECTION OF ‘h'IncH ca 


fines + 6.359 Ba 
fs & oss 


aw 
om. 
"THIS SECTION — 
INCH THICK ON BEARINGS. 
16 FEET APART HAS BEEN TESTED 
703 CWT PER FOOT SUPER WITH Al DEFLEC 


TION OF His HAVING A CANBER OF Ye BEFORE 
TESTING 





THIS SECTION 
J THICK ON BEARINGS 
45 FEET APART HAS BEEN TESTED 

70 3 CWT PER Foot SUPER 
TH A DEFLECTION OF 788 


SHEWING FLOORING AS USED 
FOR CULVERTS AND SHALI BRIDGES 


SSHERING FLOORING PLATES USED 
TRANSVERSELY INSTEAD OF 
CROSS GIRDERS 


‘UW ERECTING A BRIDGE OF TMS 
1010 ON ACCOUNT OF MLL THE 


TOGETHER 








r , £078 
ies for the above are in stock, but quotations can be diven for Special Sections. 
yp eo Gutters. Buckled Plates as: Sections itos and 1 to 4#are 
Made in Iron or Steel, Sections 6 to8.and the Cambered Floorinp.in Steel only. 








© RAPD STRARLARSPMALTE LOND 


McCULLOCH, SONS, & KENNEDY, L Vulcan Works, KILMARNOCK. =" 


Mechanical and Electrical Engineers, Founders, and Boilermakers, &c. Sole Licencees and Makers, for Scotland, for 


AUTOMATIC EXPANSION ENGINES ; Simple, Economical, Perfectly Regular. 


J AUTOMATIC EXPANSION APPARATUS, for existing Engines. 
[ oe N d él) HIGH-SPEED FLYWHEEL GOVERNOR ENGINES with Automatic Expansion 
4 ISOCHRONOUS SPRING GOVERNOR, the most efficient and powerful ever invented. 
MARINE GOVERNOR, effectively prohibiting any racing of Screw Propellers. 


PROPRIETORS and SOLE MANUFAOTURERS ot 


Self-Regulating Slow Speed —cenned/s patent Highspeed 
DYNAMO for Steamships, — 











The Proell Automatic Expansion Apparatus 
renders existing Engines equal in Regularity of 
Speed to the best Corliss Engines, and effects a 
SAVING in STEAM of between 10 and 50 
per cent, 


GREATEST SIMPLICITY | EASY APPLICATION! 


Thousands of Installations in all parts, 
Results strictly guaranteed in every case. | 


Line of Boiler-pressure. 















Single Bobbin Dynamos. 
Iron-clad Alternators. 
Transformers. 
Complete Ship Lighting Plants. 































Central Station Plants. 40 Diagram from Horizontal Engine under the 7% 
Are Lamps. S control of Throttle Valve. - 
High Candle-power Incandescent 
me : 
McQuaker’s Patent Piston Rings a 10 
and Springs. \ 
o aegs = a 
And other Spec ialities. : Line of Boiler-pressure. 
MAKERS OF 


Diagram from the SAME Engine 
after the application of the Proell 


Stationary Engines of all kinds. 








| 
= | 90 
i | Apparatus. Steam saving 
Iron Ss seaia Plant. “| obtained, 274 per cent. Za 
Iron, Brass, Steel, and Malleable he” | \ 
Mills Factories ee For full Particulars, a Testimonials, and Prices, apply as above, or to 
Pithead Frames, the Agent of the Patentee— 8886 





Electro-motive Power. Le, bo, be, HERMANN KUHNE, 25-35, New Broad St., London, B.C, 
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~~ Established 1838. = 


| BEN J” GOODFELLOW, 


HYDE, NEAR MANCHESTER, 


CONTRACTOR TO HM. & FOREIGN GOVERNMENTS- 
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I VVHEELS, ROPE AND BELT PULLEYS 


ALL KINDS OF MILL GEARING. 
HIGH-CLASS ENGINES WITH CORLISS OR OTHER VALVE GEARS 


GIVING THE BEST RESULTS. 


SOR PUMPING, BLOWING, OR ANY STATIONARY PURPOSES. 


EITHER TWO OR MULTIPLE CYLINDER COMPOUND. 


= 














Cylinders, &c., Bored, and Valve Facings planed wm their Places. ow. 


IMPROVED METALLIC PISTONS & AIR PUMP BUCKETS. 
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+ the oil that Inbricates most - 


That is what you want in machinery, engines, cylinders, everywhere. 

Wrong opinions prevail. The principal facts in friction and lubrication are over- 
looked and unimportant ones are magnified. The current practice is wrong. 

You seek economy of oil, a small matter. You forget what oil is for, a great 
matter. Nevertheless it is true, as a rule, the oil that “goes furthest” lubricates 
most—-saves power from friction—saves cozl. A pint of right oil instead of that 
you are using may save a ton of coal; and a little on oil besides. 

The facts carefully told in a pamphlet on “Lubrication”; free. 








VACUUM OIL COMPANY, The ee Liverpool; or 35 Queen Victoria Street, London, E. C 


Dy “gi H&S. BARKER& CO, L 


\ ae DON IRON & WHEEL WORKS, 
} ME SE EO’, 


Merchants and Manufacturers of 

Railway Carriage and Wagon 

Wheels and Axles, with Cast-iron 
or Wrought-iron Naves. 


A TIP WHEELS & AXLES, BUFFER PLUNGERS, AXLE 
Ag BOXES, PEDESTALS, BUFFING, BEARING & VOLUTE 
xy SPRINGS, IRONFOUNDERS & ENGINEERS. 


BBE: Telegraphic and Cable Address : “BARKER, MEXBRO.” ABO Code 
a used. National Telephone Wo. 1503. 8986 





Siege ee 












| 
~~) La 











DOUBLE & TRIPLE EXPANSION ENGINES 
EITHER SCREW OR PADDLE. 


Steam Passenger & Cargo Vessels 
to 200 he i long, bault under sheds. 


= ; ar ae ee zs SEHOLAL TIS. 3729 
Contractors by Appointment to —ieesaaseMaenccss== saee eee ieee —eecapteetrr ese —cotecess MARINE MACHINERY for Shipment abroad. 
H.M. H.M. Admiralty & War Department. GOrwE d&& co.. Falmouth Dooks avai FALMOUTH, H, England. Spring Safety Maenahently Dae 


ROOTS “ACME” BLOWERS 


4a. DD GAS EZSAOAUSTE 


SOLE] E.ICENSEESS |N GREAT BRITAIN UNDER ROOTS LATEST AND MOST IMPROVED nao = Ano 1889, 


SAMUELSON & CO., L* BANBURY, OXON. 


See large Illustrated pe oe. every four weeks. as7al 


Te TOWN LEWIS & SONS ees 


TUBES. DOO™7 TUBE MANUFACTURERS WOLVERHAMPTON SSAA OSS OF WATER 








ENGINEERS &SHIPBUILDERS 
Bollermakers, Founders, Coppersmiths, &c. 


GRAVING DOCKS adjoining Works, 2x 
682 x '71 x 22 ft. and 350 x 50 x 14 ft, 





































Londom Office: 112, FENOCHURCH STREET, B.C. 








Ea An Tn see isnot: maciaceesase : : sa 
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o THE FOWLER-WARING CABLES COMPANY, LIMITED, 


uUNDenenGone wpncon. No. 4, Victoria Mansions, Victoria Street, Westminster, S. W. TELEPHONE No. 1787. 


“aan WULGANISED AND PURE INDIA-RUBBER WIRES AND GABLES. 


git )) SOLH MANUFACTURERS OF LEAD COVERED CABLES UNDER THH COMPANY'S PATENTS, FOR 
w Telephone, Telegraph, Electric Light, & Transmission of Power 


Fo SPECIAL ANTI-INDUCTION TELEPHONE CABLES. 
‘\ Great Mechanical Strength, UNAFFECTED BY HEAT. High Insulation. Low Capacity. 
. —— SPECIALLY SUITABLE FOR —— 
Steamships, Docks, Factories, Chemical Works, Mines, Damp Places, and all kinds of Underground Work. 


[Y ww GOLD MEDAL. PARIS UNIVERSAL T2XZUIBITION. 


RHFHRENOES AND PARTIOULARS ON ——— 
woREs-— TET. EE =i. 


Brown, Bayleys Steel Works, Ltd., Shefield 


MANUFACTURERS OF 


STEEL BY THE SIEMENS AND BESSEMER PROGESSES. 


STEEL WELDLESS TIRES, RAILWAY AXLES AND SPRINGS. 


SEECIAL STHEIEL BLOOMS, BILLATsS, AND SLABS. 


SPECIAL GUARANTEED SPRING STEEL 


For Railway, Locomotive, Carriage and Wagon, and also for Road Van, Dray and Lurry, &c., Springs. 


PLANISHED STHEHL BARS FOR SHAFHTING 


For Engineers, Machinists, and Agricultural Implement Makers. 


STE. FOoOoRGIN GS. 


ZL.ONDON OFEFEIOCEH: 1, QUEEN VICTORIA. STREET, EF.C. 37 
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G. & J. WEIR, aon catucarT, GLASGOW. 


WEIR'S PATENT APPLIANCES wale UNIVERSALLY USED IN THE MERCANTILE 
MARINE AND IN THE BRITISH AND FOREIGN NAVIES. 


EVAPORATORS—FEED HEATERS—BOILER FEEDING ENCINES—HYDROKINETERS—COMBINATION FEED CHECK ALTER 















































PARTICULARS ON APPLICATION. TELEGRAPHIC JADDRESS—"GIWEIR, GLASGOW.” 
DOORMAN é TLomw Cr - & Co: 
LIMITTHD, 
MIDDLESBROUGH, and 19, Victoria Street, Westminster, S.W. 
SECTIONS OF JOISTS. MANUFACTURERS OF SECTIONS OF — 
in, in. i 
16 x 6 x Ghlbs, 12°x 8'x 32lbe, “ SIEMENS - MARTIN” 8 x eS 5 x dbx = 
16 x 5 x 52lbs. 12 x 5 x 43]bs. 8x4x Bie 48x Ne _— 
15 x 6 x Gllbs. 10 x 6 x 45lbs. 7 x 33x 20 Ibs. Ibs. 
15 x 5 x 42 Ibe. 10 F 5 e 35 Ibs. ENGLISH STEEL JOISTS 68x al ot ee 3 12 
14 x 6 x 57Ibs. 10 x 5 x 20]bs, S . ee 
Me x 6 alle 10 x thy dle COMPOUND & PLATE GIRDERS, fe ee eae 
x x " x , Ibs. 

3 x 5 x libs. 9 x7 x S8ls WROUGHT IRON & STEEL COLUMNS, &c, 2% 2 * Wi 2 = $= 101 





LARGE STOCKS EEYPT AT WoREXZs. Illustrated Section Books on Application. 


Bulbs, Gin. to 12in.; Rounds, tzin. to 6in.; Half-Rounds, thin. to 3hin.; Squares, !fin. to 4in.; Flats, 2in. to 14in.; Rails - to 30lbs. per yard; and all sizes of 
Angles, Channels, Tees, Bulb Tees, &c., for Engineering, Shipbuilding, and Wagon W. ork 8987 
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BAILEYS “AQUA-THRUSTER” 


A PISTONLESS STEAM PUMP WHICH MAY BE APPLIED TO MANY USES THAT WOULD QUICKLY WRECK OTHER TYPES OF PUMPING MACHINERY. 


June 12, 1891.) 

















Bailey’s ‘“‘AQUA-THRUSTER” can be arranged so that no re-filling is required in ease the charge is lost during sinking operations. 


The value of this 


improvement will be recognised by those who have had the management of this type of Pump. 





Messrs. J. A. KEETCH & SON, Bristol, writing 
on the 24th September, 1888, say of the 
**Aqua-Thruster.” 

We sold the No. 4 “‘AQUA-THRUSTER” to a Con- 
tractor who uses it to empty a cesspool or dross 
for closets, at a mansion. It is sixteen years ago since 
it was cleaned out, and he calculated it would take 


him four or five days to again clean it, but in four 
hours the “‘AQUA-THRUSTER” had half emptied it. 








Ques. 1. How does the ‘“‘ Aqua-THRUSTER” 
differ from other steam pumps? 

Ans. This pump has no pistons or working 
parts; it requires no oiling or packing, but 
works direct from steam pressure. 

Q. 2. Is it as reliable as a piston pump? 

A. More reliable for most purposes, as 
there is nothing in it liable to stick through 
corrosion or rust. 

Q. 8. Does it require more steam than 
centrifugal pumps? 

No; but, on the contrary, it is more 
econoniical, from the fact that we have the 
advantage of the 25 ft. vacuum. 

Q. 4. Is it more economical than piston 


pumps 

A, It is quite as economical as ordinary 
high-pressure piston pumps, but not quite as 
economical as very expensive steam pumps 
which work with a variable cut-off valve. 

Q. 5. How high will it raise water? 

A. For all p ical work from 1 ft. to 
100 ft., and when coupled together they are 
at work raising to 300 ft. to 400 ft. 

Q. 6. How much steam pressure does it 
require to raise water? 

A. They will work with exhaust steam, 
or with 3 lb. or 41b. pressure up to 100 Ib. 





View, from a Photograph, ofa M hest 





°E4) BOM ATH OS TEP 


Salt Wareh 





DATIOW oF 
YO, FP 
CL LARED 


Mud and Water by Bailey’s ‘‘ AQUA-THRUSTER.” 


Q. 7. Will the “Aqua-THRrustzr” pump 
muddy water as well as clear? 

A. Yes, it will pump water containing 50 
per cent. of mud and sand. 

Q. 8 Ifthe “ Aqua-TurustsR” does not 
work, where am I to look for the difficulty ? 

A, Examine the top valve to see if red 
lead, chips, or sediment from the steam pipe 
have accumulated so as to impede the valve. 
See that the injection pipes are clear of ob- 
struction, also examine the strainer on the 
foot valve to see if that is clear, and satisfy 
yourself that the suction pipe is air-tight. 

Q9. Does it require a foot valve on suc- 


tion Pipe? 

A. Itisa great advantage to have a foot 
valve, although it can be sometimes worked 
without. 

Q. 10. What kind of work is the ‘‘ Aqua- 
THRUSTER” now being used for? 

A, For Dye Works, Bleach Works, Dry 
Docks, Quarries, Brick Works, Paper Mills, 
Hotels, Water-works, Irrigation Works, &c.; 
also for duty on steamships for pumping out 
the bilge water, for washing decks, for rais- 
ing sunken craft, and putting out fires. 

Q. 11. What machinery required to 


work it? 
A. Asteam boiler fitted with Injector. 





NOTES & QUE E IES ror PRACTICAL MEN. 


Q. 12. Of what. materials are the ‘“Aqua- 
THRUSTERS” made? 

A. Of the best iron and brass; and if 
water containing acid is to be raised, the 
“AQUA-THRUSTER” is made of the best gun- 
metal, and sometimes even of lead. 

Q. 13. Does it require a skilled engineer to 


run this pum 
A e man who minds the boiler 


No; 
can run it. 

Q. 14. How does the price compare with 
other steam peneet 

A, It is frequently about one-fourth the 
cost of other steam yomee that will do an 
equal amount of work. 

hot water? 


Q. 15. Will it 

A. Up to 180 deg. It will force hot 
water if the ‘‘Aqua-THRvusTsR” be placed on 
a level with its 


surface. 
Q. 16. What kind: of foundation does it 


require ? 

A. No special foundation is required. It 
works as well when suspended by chains or 
ropes as on a solid foundation. 

Q. 17. Will it work under water? 

A, We have pumps that are working from 
50 ft. to 90 ft. under water, in flooded well, 
docks, &c. 

Q 18. Can it be used asa fire pump ?—Yes. 











and even higher pressures. 








AS EMPLOYED FOR WELL-SINKING = 
PURPOSES. 


Messrs. JNO. FREEMAN | 
and SONS, The Granite | 
Quarries, Penryn,Corn- | 
wall,on July 18th, 1889, 
say :— i 


The “ AQUA-THRUSTER” | 
which you supplied to us some 
months ago has given every | 
satisfaction. We have received 
the second one ordered, and 
hope to start it in due course. 











—. 








y 
4 its work satisfactorily. 
¢ a= Mr. J. H. ROBERTS, Manager of the 


THRUSTER” for some time, and 
pleased with it. 


Messrs. HY. HAWORTH & SONS, Stone 
uarries, Nelson, Laneashire, on 
uly 22nd, 1889, say:— 

The “AQUA-THRUSTER” has given us 
entire satisfaction, and taking into con- 
sideration the distance the steam has to travel 
—viz., about 130 ft.—we are surprised at the 
quantity of water it forces to a height of about 
50ft. It has saved itself already, in doing 
away with the carrying of water to our Steam 


Oranes, Smithy, &c. 
8HOP 
No. 3601. 





CONTRACT 
No. 1060. 


* 


sNSRENEOETRY | 


TELEREREEEDEL 


ag3 
pases 





ag 
+ | 


BUBHENSIEN 




















is} 


PERERA EREDER 














| 
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aA 





ZA 
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| 





<U_------_---------------300 FEE -----------------------> 





View of a Contract e 
in Yorkahire. 





xeouted for » Woollen Man 
xeouted fora Woollen Mantactory 





@| Messrs. CHANCE BROS. & CO., Limited, 


Smethwick, Birmingham, en July 
17th, 1889 (who use only 5 Ib, 
pressure of steam), say:— 


Your No. 6 “AQUA-THRUSTER” is doing 


Wood Royd Collieries, Honley, 
Huddersfield, on July and inno, 


says :— 
I have watched the working of your ““AQUA- 
am much 


Sole Makers: W. H. BAILEY & CO., Ltd., Altion Works, salfor, MANCHESTER. 


CARDiIFE=E :—-39, 


MOouUNT STVART SQUARSE. 








. | 
— 


|S Se 
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, Double Cylinder, 


CROSSLEY'S “OTTO” GAS ENCINE 


16 HP., indicating 80 HP. 





i, 
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1; lbs. of anuwadis| Coal (converted into Dowson Gas) per HP. indicated per hour. 


i: CROSSLEY BROS., LTD, MANCHESTER. 
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ASK FOR CATALOGUE (77th Edition) OF 


PATENT PORTABLE AND FIXED 
RAILWAY, 


RIVETED OR DISMOUNTABLE LINES, 
FROM 0”-40 TO 1% GAUGE. FROM 16-in. TO 39-in. GAUGE. 


















DRIVEN BY STEAM. 


LOCOM OTIVES BY COMPRESSED AIR. 


BY ELECTRICITY. 


WAGGONS, CRANES, WEIGHING MACHINES, 
BRIDGES, ETC. 


MANUFACTURED BY THE 


ETABLISSEMENTS DEGAUVILLE AINE 
SOCIETE ANONYME. 


CAPITAL— 


20,000,000 francs. 









1 DECAUVILLE 
RAILWAYS. 


ADVANTAGES OVER ALL 
EXISTING KNOWN SYSTEMS. 
















The “‘Decauville” Portable Railway is the only system which, 
by means of its hybrid junction, enables the curved sections to be 
used in either direction, without any alteration to the sleepers, 
and the laying is consequently simpler and quicker than that of 
any other system. 


The ‘‘Decauville” Portable Railway, when supplied with sleepers 
rivetted to the rails, is so rigid that a 9-lb. rail can be used, 
where for the same Ling 14-lb. rails would be necessary with 
dismountable sleepers. e same, of course, applies to the heavier 
sections of rail. 

The “‘ Decauville” Railway dispenses with skilled labour in — 
and fitting the line, and saves carriage on the extra weight of 
necessary in all cases when detached sleepers are used. 

The “‘ Decauville” Railway is c quently the cheapest in the 
end, taking into consideration the cost of delivery and laying. 

The ‘‘ Decauville” Rolling Stock is also the lightest and most 
durable, and, owing to its ninimum friction, will carry the heaviest 
possible load per axle in proportion to the power expended. 

The ‘“ Decauville” Portable Railway and Kolling Stock have 
proved themselves, on account of the above alvantages, the most 
economical of all portable railways. 

The “ Decauville” Railway is manufactured from the best mate- 
rial, and supplied on the best terms from stock. 





THE WOODCUT VARIES IN EACH NUMBER. 





The Directors of the ‘‘ Decauville” Works have much pleasure 
in informing their clients that, owing to the great pe ty pr 
effected in their manufacturing plant, theyhave been able to make 
considerable reductions in price, as will be seen on reference to 
the new catalogue, 77th edition. 


i b oS The Directors of the ‘‘ Decauville” Works also beg to remind their 
: - Gg : customers that they supply free, on application, all information 

é NX ma a BO: a concerning freight, Customs dues, and, when > se will quote 
* aus ‘ = id Zz 


2H: = for the material delivered to any part of the world. 
et \ ee a, SA 
“SOUVENIR” OF THE DECAUVILLE RAILWAY AT THE PARIS EXHIBI 











TION, 1889. 
CATALOGUES POST FREE ON APPLICATION. 


Sole Agents in London: ALEXANDER VON GLEHN & CO., 7, Idol Lane, E.C. (..von &2@un, “Conon.” 


Where competent Engineers may be consulted, and all Particulars and Estimates obtained. 
SECTIONS OF COMPLETE TYPES OF RAILS, MODELS AND SPECIMENS OF ROLLING 8TOCK FOR INSPECTION. 8041 
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GREENWOOD & BATLEY,L' 


ALBION WORKS, LHEDS. 


ENGINEERS AND MACHINE MAKERS. 


, MACHINISTS TO THE 
BRITISH WAR AND NAVAL DEPARTMENTS, The Council of State for India and the Principal Foreign 
Governments. Makers of aeree to the British Admiralty. 


i  EWGOINEHERS’ 


=e, GENERAL & SPECIAL TOOLS 


FOR ALL PURPOSES. 


=a TESTING MACHINES 



























Speciality in Machinery for the Manu- 
facture of MUNITIONS OF WAR. 


ELECTRIC LIGHTING PLANT. The 
“LEEDS” DYNAMO. 


ss > = Saat z For Iron, Steel, and other Materials. 
ARMINGTON-SIMS PATENT STEAM ‘ = Zilles as ‘ 
: 7 Machine for Treating Waste Silk, 
Peneen Se STEAM ENGINE "Chins Grass, &c, 


OIL MILL MACHINERY = geen 


PRINTING MACHINERY. Sewing 
For Crushing all kinds of OIL SEEDS 


vr : Machines for Boots, Saddlery, &c. 

~@ oy : yi 

Pie gl! | wt Small GAS BLOW-PIPE FURNACES for 
and NUTS, with high yield of oil and Ti 

Economy of Labour an Engine Power. 












Hardening Tools, &e. 


FLOUR MILL MACHINERY 


Improved Roller Mill Plants. Sole Makers of 
Buchholz’s Patent Belt Roller Mills. Wheat 
Cleaning Machinery. Smutters. Centrifugals. 
Dressing Reels. Purifiers, &c. 





ESTIMATES AND PLANS ON 
APPLICATION, 





HORSPALL' 1 PATENT BOLT, 


UT, and RIVET-MAKING PATENT “BOOMOMIO" OIL MILL " SUN” PATENT PLATEN 
MACHINE. To Crush 3} to 4 tons of Seed per 12 hours. PRINTING MACHINE. 





London Office—16, GREAT GEORGE STREET, WESTMINSTER. 
PARIS OFFICE: 35, RUE DE ROME, BOMBAY AGENCY: F, W. SHALLIS, 9, MARINE STREET.  “ 


> 
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GALLOWAYS, 


MANCHESTER, 


ENGINEERS AND BOILER MAKERS, 


HAVE ALWAYS ON sSsSTOCE 


STEEL 
GALLOWAY BOILERS 


OF VARIOUS S1I2Z4HS 


READY FOR PROMPT DELIVERY. 














LONDON -. 64, Cannon Street, E.C. 
=: GLASGOW -_ 128, Hope Street. 
==; MELBOURNE 27, Little Lonsdale St. 


| PARIS - - £46, Boulevard Magenta. 
=| HAMBURG- 29, Brandsende. 
»""\ LIEGE - - 42, Rue Reynier. 


AMSTERDAM 47, Spuistraat. 


GALLOWAYS LIMITED, 


MANCHESTER. 


Telegraph Address: **GALLOWAY,:MANCHESTER.” — 
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‘Bell’s Asbestos 


NWOMW-OCONDUOTING COmMmMPosiTion 
FOR COVERING BOILERS AND. STEAM PIPES. 


Will Reduce Loss by Radiation, 
AND 
SAVE 40 PER CENT. OF FUEL. 















i Composition is free from whatever can injure metal, and of a nature which will enable it to adhere well for years 

without bands. Being supplied Dry in Bag, it will cover Six times more surface than other materials which 

are sent out wet in Cask, and in competition has repeatedly proved itself to be the cheapest material in the market for preven- 
tion of loss by radiation. It saves its cost in a few months, and lasts for years. 


BELLS ASBESTOS LUBRICANT.” 








ALL DRUMS ARE LABELLED AS ABOVE. EVERY CASK IS SENT OUT AS ABOVE. ALL CORKS ARE SEALED AS ABOVE. 


Any Customer receiving Oil sold as BELL’S ASBESTOS LUBRICANT and Cask or Corks not marked as above, is earnestly requested 
to forward us sample and particulars of where obtained. 
The foliowing Oils, refined and prepared by our Asbestos process, are specially recommended to Users of om 


guarantee the quality of each to be unequalled at the price for the purpose named, and a sample drum containing 
approval to any respectable firm in any part of the world. 


BELL’S SPECIAL GAS ENGINE OIL.—This Oil is guaranteed to stand| BELL'S PALE COMPOUND MACHINERY AND ENGINE OIL, FOR 
flame temperature, and is suitable for light Machinery and Shafting where EXTERNAL LUBRICATION ONLY. 


gas power is ' Bine ¥ For small and medium sized Engines, Shafting, and quick ranning 
hi isplacing Lard Oil, 

fa. BELL’S SPECIALLY PURIFIED DARK CYLINDER AND VALVE gg : 
OIL.—This Oil is guaranteed not to gum, corrode, or in any way injure 3e. ——— Heavier pg Et 3e, and e_. for Locos. and 
metal surfaces. It will not carbonise, nor leave any deposit whatever tationary Engines up to » displacing Olive 
in cylinders or condensers, nor will it injure india-rubber valves, It is n 
absolutely pure hydro-carbon, and will work admirably in all good Sight-|$¢. “Marine.” Much heavier than 3c; suitable for Marine Engines and 
Feed Lubricators. heaviest Stationary Engines, Shafting, &., displacing Oastor Oil. 

Za. Bell’s Specially Refined and Purified Pale Oylinder and Valve Oil contains| BELL’S AGRICULTURAL MACHINE OIL, for Traction Engines, Road 
the same properties as la, and is one of the very best Oils of the Rollers, and all Machines working out of doors. This Oil will not set on 
Valvoline class in the market. bright parts, is not affected by extreme cold or the rays of the sun, 


For other Qualities and Prices, with Testimonials, see Catalogue free on application. 


BELL'S ASBESTOS COMPANY, Limited, 


SovuTEew aHhE, LONDON, S.Ei. srer 
AGENTS: BIRMINGHAM—BELL & CO., 7, John Bright St. CARDIFF—BELL & CO., West Bute St. BRISTOL—ROBERT STOTESBURY, 114, Redcliff St. 


DEPOTS : St., Blackfriars. LIVERPOOL—32, Strand Street, James’ Street. HULL-—Humber Dock Basin. GLASGOW-—35, Robertson Street, 
DUBLIN, BELFAST, BERLIN, ANTWERP, BARCELONA, TRIESTE, LISBON, and GENOA. 


ot every kind in all parts of the world. We 
gallons of each or any sort will be sent on 

















P 
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J. COPELAND & CO., 


Engineers, Millwrights, and Boiler Makers, Pulteney Street, Dobbie’s Loan, GLASGOW. 
Telegram, Addrom: ow, THE FOLLOWING ARE SPECIALITIES: Tm io. 3957, 


Rice,SuGAR,Ice FLOUR .OIL.CHEMICALS, IRON 


STEEL and DISTILLERY PLANTS COMPLETE in 
_all DETAILS, EMBRACING the LATEST IMPROVEMENTS. 


—_— SS — 





MODERN STEAM ENGINES AND BOILERS OF “ALL TYPES. 
AZISO GENERAL HYTDRAUVUIIC Wworxz. 


London Agents: JAMES REID & OO., Leadenhall House, 101, Leadenhall Street. 


FLOUR MILLING MACHINERY. 


ROBINSON'S ROLLER SYSTEM. 


| ae awarpe **§(F RAND PRIX ” Panis, 1200. 
—- THE HIGHEST AWARD. 


"=a THOS. ROBINSON & SON, » 


PATENT ROLLER MILL. ENGINEERS, ROCHDALE. 


J JOHN CAMERON'S SPECIALITIES | *°™“2z™ 
a hi BE HIS STH A WM. PUMPS 


For all Purposes, and of which he continues to manufacture by far a larger number than 

























any of his imitators. 10,000 SOLD. 


20'S >o ares COAW a L.EMW EMRE 


Punching and Shearing Machines 
As used in all the principal Shipbuilding Yards (public and private) throughout the World, 





ALWAYS READY OR IN PROGRESS TO ALL SIZES. 


at ‘fq ty OLDFIELD ROAD IRON WORKS, SALFORD, 


MANCHESTER. mes 


For Newcastle and East Coast: E. BECKWITH & CO., Bonnersfield, Sunderland. 














Appears Foriohty. =» UO Bon DAL LSEe 8 COQ. rapion it icin 
Appears Fortnightly. a . Daglish, St. Helens. 


Telephone No, 23. 


GHEMICAL PLANT 


St. Helens Engine and Boiler Works, * 


SOAP AND GLASS MACHINERY, LANCASHIRE. 
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BEOA DBEMN T's’ 


“4 —— =? HYDRO-EXTRACTORS. 


Direct Steam Driven. Suspended on Links. 
No Shafts or age required. And 
requiring No Foundations. 


MANUFACTORIES, DYEHOUSES, LAUNDRIES, 


CHEMICAL WORKS, SUGAR REFINERIES, &e. 


Simp FOR CATALOGUE. 


THOS. BROADBENT & SONS, 


CENTRAL IRON WORKS, 


=e gt aaa Chapel Hill, HUDDERSFIELD, England. 


Telegrams : “ BROADBENT, HUDDERSFIELD.” 

















THE UNITED “STATES METALLIC PAGKING COMPANY, LIMITED, 


SOHO WORKS, THoRNTON ROAD, BRADFORD, ’YORKS. 


Telegrams—‘‘METALLIC, BRADFORD.” 


The UNITED STATES METALLIC PACKING is UNEQUALLED for Piston Rods and Valve 
Stems of Marina and Stationary Engines, Locomotives, Pumps, &c. 


It is absolutely Automatic and Selr-adjusting. 
It is entirely Metallic. No fibrous material to burn out. 
It is equally good for High or Low Pressures, Water or Air. 
It saves time and trouble. Decreases friction and wear on rods. 
It saves Power and Coal. It saves more than its cost. 
It makes rods like silver. Vacuum steady as a rock. 
It is at work on thousands of engines, and can be fitted to any stuffing box, 


— FURNISHED OW APPROV AL. 


" Prize Medals: LONDON, PARIS, PHILADELPHIA, &c. 


Write for Circulars, Testimonials, Prices, &ec. Competent Agents Wanted. = 


THOMAS PIGGOTT & GO, worss, BIRMINGHAM, 


Gas, Hydraulic, and General Engineers, Iron and Brass Founders. 


STEAM BOILERS. GOMPLETE GAS PLANTS FOR ILLUMINATING AND HEATING. 



























Telegraphic London Office : 
Address 


me VID Deh Je@ LENCTH 18 ®& ONDERALLSIZES CAN BE, 
ATLAS, BIRMINGHAM \ WET FD PIPES: NESTED WITH A DIFFERENCE OF !'"D 1A jie ial 





Sugar Pans, ) ROOFS, ” 
Saltpetre Pans, | ; 
oe ) ENGINES. 


: " ie 
PICCOTTS PATENT SOCKET. SINCLE SOCKET. KIMBERLEY SOCKET. 


FLANGED AND SOCKET JOINTS OF EVERY DESCRIPTION. 


PRIVET TED TPES aireeaisteomms srerexce 





OF 2'N& THICKER OF 3'N DIAMETER 


- Pipes for Shipment should be ordered varying diameters for meesing, as great saving in freight and apes 
can be effected thereby. 
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JOHN BROWN & C0., Limited, ay 


SHHEFEHTHTLD. 


Manufacturers of the following 


SPECIALTIES roe MARINE NE PURPOSES: 


: “ELLIS” Patent STEEL FACED, ALL STEEL or IRON ARMOUR Pilates and Bolts } 
| LARGEST sizes of CRANK and STRAIGHT SHAFTING, Hydraulic Pressed, | 
Solid or Hollow, Rough Machined or Finished. 


+ “PURVES” Patent Ribted BOILER FLU ES, unsurpassed for resistance to Collapse by any 3} 
Present Type of Flue, in any respective Thickness and Diameter, and possessing special advantages 
over all other types. 


: “SERVE” Patent Ritted BOILER TUBES, giving more Steam per Pound of Fuel than any | : 
other Tube or Combination. 


“WAN OLLEFEN” Patent Gear for QUICK LOWERING of DOORS of WATER: | 
; TIGHT BULKHEADS. 

} FLANGED BOILER END PLATES of the Largest Sizes, Flanged in HYDRAULIC | 
, PRESSES in ONE Zeaz. 
, ; STEEL PROPELLER BLADES and BOSSES, well known for Exceptional Soundness and | 


Smoothness of Surface. on 


BAABABAAAAAAAAABDARABAABRAABAAAAAAAAAARABABABDAEAABAAAALAAAAAAAAABDALAAARAAAAALAAAALALAAAALAAAALAAHALARAAAALAREDAL LA 

















Section of ‘* Serve’ "Tube. | 
































ywuwwwwe*« 





















































ARKE, CHAPMAN Co 


DUPLEX FEED PUMPS. 








Also Makers of the 


CLARKE-DOWSEN ROM MAM SUITABLE FOR THE 


VALVELESS : 
BALLAST B chest 


ny ith Hi Hh 
ie ee Hii Hi ' 
= Pre Bie) i sialasil Pe , ve » tT Re P| 
(E— : : . re “ier BG & . i 
a @} im | ‘(= =f — ie = oN —_ 3 
a || | =] |: S| | _- a ‘ae 


GATESHEAD-UPON-TYNE. : 


CONTRACTORS TO THE ADMIRALTY.. 
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| JOHN l. THORNYCROFT & CO. 


Steam Yacht and Launch Builders, CHURCH WHARF, CHISWICK, LONDON, W. 


pr., 57, St. Petersburg. 








Agent in Russia—R. RUNEBERG, Bureau Voga, Lite 




















—-10.—— Serres 
THORNYCROFT’S 
YA C H TS PATENT 
my Screw Propellers 
LAUNCHES Made for all Sizes of 
g Vessels. 
For Sea or River “Taro 
Service, from MAKERS OF 
25 to 250 feet in DONALDSON’S 
length, and rowed 
Speeds from 10 Steal Steering Gea 
pecially designed for 
to 27 knots TORPEDO BOATS AND QUICK 
per hour. aa - - : = STEAM YACHTS AND 
“TORPEDO. BOAT “ ARIETE” FOR THE ROYAL SPANISH GOVERNMENT. LAUNCHES. 
Pe ea LENGTH, 147 ft. Gin.; BEAM, 14 ft. 6 in.; DRAFT, 4ft. 11in.; SPEED, with all weights on board, 26 knots per ~~ 


———_—:0:-—- 


TEE FASTEST VESSAI IN THe WoRtD. 


THE “TOWER” SPHERICAL ENGINE, 


POWERFUL, ECONOMICAL, NOISELESS, and the Most Compact Engine in the World. 


SPECIALLY SUITED FOR DRIVING 


FANS, DYNAMOS, CENTRIFUGAL PUMPS, &c. 


The vt li represents Heonon's Patent Fan driven direct by a “ Tower” 
Spherical Engine, forming the best combination of Fan and Engine in the market. 


‘“TOWER” SPHERICAL ENGINES, coupled direct to FANS, are supplied to the 
BRITISH ADMIRALTY and many of the large Merchant Ships. 


A special feature in these Engines is their immunity from repairs. They have few 
parts, are steady in motion, and occupy a smaller space, and weigh less than any 
other Engines. 


ADDRESS THE PATENTEES AND MANUFACTURERS, 


HEENAN & FROUDE, “incnvones,” MANCHESTER, 
aso AT ASTON LANE, BIRMINGHAM. == 


Telegraphic Addresses: —“ SPHERICAL, maNCREDEER ; 3” “SPHERICAL, BIRMINGHAM.” 


FOEDN SPENCER & SONS, L™. 


NAWEURN STEAL WwoREs, NHWOASTLE-ON-T= NE. 
And CANNON STREET BUILDINGS, 139, CANNON STREET, LONDON, E.C. 



























































STEEL CASTINGS. 3 cae oe STEEL AND IRON 
eo vet LOCOMOTIVE & MARINE CRANKSHAFTS. RAILWAY SPRINGS 
IMPROVED : te FOSTER’S & FOWNES’ PATENT ~ 5 Best Cast Steel for Tools. 

VOLUTE SPRINGS. CORAN ESHAETs. Ze My 
BEST CAST 

STEEL FILES. 






INGOTS. 




























Sees 
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REID'S PATENT “VULCAN” AUTOMATIC SIGHT-FEED 
Steam-Reducing Valve. LUBRICATOR. 


Best Lubricator in market for Land and Marine Engines. 














ADVANTAGES. 


Dispenses with Packing, Pistons, 
or Diaphrams, as generally used. 

Does not accumulate steam. 

Easily regulated or altered to suit 


ADVANTAGBE®. 


1. It saves 50 to 75 per cent. in Oil. 

2. Oylinder and Valves are supplied with Oil regularly and efficiently. 
8. Reduces friction by constant and regular lubrication. 

4. Wear and tear of Engine reduced to a minimum. 




















any pressure required, 6. Requires 0 attention, only filling every wate (4 hours). Lar 9 al J 
Easily taken to pieces and fixed. 6. ts Autematio ts in ite working, the Piston standing still on reaching 
Compact, and takes up little space, w 
Simplicity and Efficiency guaran- 1. By ad a te t the Sight-toed 1 can be seen at's glanoe whether the Used 
teed, in 
NEW MERCHANT SHIPPING ACT. Triple 
fk Expansion 
LIFE-SAVING APPLIANCES Enea 
Approved of by Board of Trade, &c. 
The only Boat Gear which saves the alter- BOAT RELEASED 
ation to existing Keel Bolts is REES’ Patent. | AND SWUNG IN DAVITS 
It is simple, and can be fitted in a few BY 
minutes. It also costs less than any other ONE MAN 


_-», arrangement, and meets the requirements of | jy Less THAN A MINUTE. 
my the Board of Trade. 


Some shipowners take out keel bolts, and 


& 
forge hooks on these, but this costs more ~ 
than simply shackling REES’ Gear on to EFFICIENT, SIMPLE, : 


= existing eye-bolts. CHEAP. Fig. No. + Polen Chocks Released. 
ROYAL NAVAL EXHIBITION, COOK GALLERY, STAND No. 16. 


Sule Makers, WM, REID & CO,, 112, Fenchurch St., London, B.C. 


DUPLEX POWER PUMPS 
































SOWENS BuO). - 
LONDON. Hu 7 


FROM A PHOTOGRAPH OF A PAIR OF PUMPS 14 in. DIA., oA in, STROKE, 


ESTIMATES AND DESIGNS FOR PUMPING MACHINERY for ALL PURPOSES 
FURNISHED ON RECEIPT OF FULL PARTICULARS. 86508 





HYDRAULIC & GENERAL ENGINEERS, WHITEFRIARS STREET, LONDON, E.C. 
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-HUDSWELL, CLARKE & C00., 


EB ATI: WA WY bounpr~, LaaEnD Ss. 
; 7 Telegraphic Address: ‘LOCO, LEEDS.” 








ee 








Established 1860. 


Be 752 Tes WBE, _kEs me ri 


“LOCOMOTIVE “TANK ENGINES. 
FOR MAIN OR BRANOH RAILWAYS. 
Contractors, Ironworks, Collieries, &c. All Sizes and to suit any gauge of Railway. 


PRICES, PHOTOGRAPHS, AND FULL SPECIFICATIONS ON APPLICATION. 








sone MAKE ERS OF 


RODGERS “PULLEYS. 


WROUGHT IRON THROUGHOUT, ‘BEIM, emesis AND BOSS. 8 


THE BRUSH ELECTRICAL ENGINEERING CO., LD. 


112, BELVEDERE ROAD, LONDON, and FALCON WORKS, LOUGHBOROUG 



















Tank Locomotives nee 
FOR CONTRACTORS. TRAMWAY CARS. 
Narrow bs Engines, 1 | pe }l LIGHT RAILWAY 


ROLLING STOCK. 


? Open and Closed 
WAGONS. 


ENGINES = 
OF VARIOUS SIZES ‘ wi 
In Stock or in Progress. 


SPECIFICATIONS, PHOTOGRAPHS, AND PRICES ON APPLICATION. _ 


rs ___ LOCOMOTIVES 








Of all Sizes and Gauges, for Main and Branch Lines, Con- 
tractors, Collieries, Ironworks, &c. 
PHOTOGRAPHS, SPECIFICATIONS, & PRICES ON APPLICATION. 


ENGINES sold for CASH or on DEFERRED PAYMENTS. 


=== PECKETI & SONS, 


Telegraphic Address: “PHCKHTT, BRISTOL.” : Locomotive Engine Builders, BRISTOL. J 
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Established 1831. | Annual Capacity ms A THE ROGERS LOCOMOTIVE 
=o 2 AND MACHINE WORKS. 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVICE. pe 


Seo PATERSON, NBW JBRSBY, UNITED STATES OF AMERICA. 
BALDWIN LOCOMOTIVE WORKS, 


PHILADELPHIA, U.S.A. 
BURNHAM, WILLIAMS & Oo. Proprietors. 


MANUFACTURERS OF 


LOCOMOTIVE ENGINES, 


Stage te erty en ne ee ee ee rtandardgaoges and templates Like 
PASSENGER AND GOODS LOCOMOTIVES. 
COMPOUND LOCOMOTIVES. 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES 
STEAM STREET CARS, &o, 9007 
ALL WORK THOROUGHLY GUARANTEED. 











ANNUAL 
CAPACITY 















































MANNING WARDLE & CO. 


Bo WN Ee FW rN woh ES, LHBHDS., 
Makers of Locomotive Engines for any width of gauge, and for all purposes. Materials and workmanship of the best quality. ee en See 
Specifications, Photos, and Prices on application, and Special Designs sent on receipt of particulars of requirements, 











eens 


R& W. pg LESLIE & CO., LTD. 


NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


EVERY DESCRIPTION. 

























Lime Bank Street, Ardwick, Manchester, 


Telegraphic Address; “EMERY, MANCHESTER.” 
MANUFACTURERS OF 


IMPROVED PATENT 


CONSOLIDATED EMERY DISCS 


, GRINDING anp > POLISHING 


MACHINERY. 


) PRIZE MEDALS—Amsterdam, 1883; International Inventions, = 
London, 1885, &., &e. - 


ILLUSTRATED CATALOGUES FREE ON APPLICATION. 












Pattern D Grinder, 36 in. Discs. 
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of the Royal Agricultural Society of England since 1849, and all the 
FIRST PRIZES for Portable and other Steam Engines at the 


GOLD AND OTHER MEDALS. 
London, 1851, 1862. 

Paris, 1855, 1867, 1878. 
ei 
LINCOLN, | Exhibition. 

AND MELBOURNE, 1889. 
78, LOMBARD ST., LONDON. | °° sis! Avarded for Portable Engine 


and 
Telegrams :—"' OLartons, Lincoun ;” ‘‘ CLarron SHUTTLEWORTH, Lonpon.” Award for General cellence of Enibit. 





















PURE ALUMINIUM, ALUMINIUM BRONZE, 
FERRO-ALUMINIUM, ALUMINIUM 
BRASS, SILICON BRONZE, 


For Iron & Steel Founders, Engineers, 


and all Metal Workers. 
TU LEISLER, BOCK & CO., 
ff 21, St.Vincent Place, GLASGOW (-sut'atsr: 


Particulars, Price Lists, and Terms on application. - 


WARRANTED 
Best Quality in the Market. 



























——— $$ 
omen PENTOSE TIE CELTS SECT ameaieal 











NAPIER: writ io 

P STEERING GEARS 

BROS. -p PPeirch, |} WINDLASSES. 
LTD. fas ] ig ene > CAPSTANS. 


ENGINEERS, FOUNDERS, » 
AND BOILER MAKERS, | 


: DECK & WHARF 
| gee CRANES. 
ASH & COAL HOISTS, 





Works ; 


100, HydePark St. |. 








IMPROVED PATENT END VIEW. CARGO WHIPS 

GLASGOW. OVERHEAD TRAVELLING CRANES # a 
DRIVEN BY : 
= eo sn ar “aa 
55, Leadenhall St. i Gertie on 








A. & J. STEWART and CLYDESDALE Ltd. 


GLASGOW, COATBRIDGE, & MOSSEND. Offices, 41, Oswald Street, GLASGOW. 


— MANUFACTURERS OF — 


IRON & STEEL BOILER TUBES, 


LIGHT LAP-WELDED WROUGHT-IRON & STEEL TUBES with Stewart's Patent Flanged Joints. 
Wrought-Iron Tubes and Fittings for the Conveyance of Gas, Water, and Steam. 
FIELD BOILER TUBES, OIL LINE PIPES, ARTESIAN WELL BORING TUBES. ™ 


STEEL & IRON PLATES for BOILERS, BRIDGES, &e. 


ae én 
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Stand No. 255, ROYAL AGRICULTURAL SHOW, Doncaster, June 20 to 26, !89I. 


RICHARD HORNSBY & SONS, LTD., 


Contractors to the War Office, Admiralty, and other Departments of Her Majesty's Government. 
Mannfacturers of IMPROVED STHAM ENGINES, from 1 to 500 Indicated Horse Power. Suitable for Mining, Manufacturing, Electric Lighting, and Genera] Purposes. 





| 
| 
| 








Gold Mining Plant, Pit Head Gears, Pumping Machinery, &c. All Types of Boilers. Compiere CataLoaugs ap Price Lists Post Free om APPLICATION, 


SPITTLEGATH IRONWOREKS, GRANTH A My, and 8, LOMBARD STREET, LOMDOWN. 


Liverpool Oifice, 17, Water Street. Dublin Office, 42, Poolbeg Street. Paris Office, 6, Rue Claude-Vellefaux. South-East European Office, 2, Strada Smardan, Bucharest. 
Australasian Office, 89, Queen Street, Melbourne. South American Office, 114, Galle Jujuy, Buenos Ayres. South African Office, Johannesburg, Transvaal. 6226 

















LOCOMOTIVE meagan wemlew: MoOuUNTINGS 
IN a COPPER, VW 





ENGINEERS’ COPPERSMITHS, BRASS FOUNDERS, AND FINISHERS. 


ISAAC STOREY & SONS 
 EZNOTT MILL, MANCHBAUSTHAR. 


WORTHINGTON PUMPING ENGINE CO, 


153, QUEEN VICTORIA STREET, LONDON, E.C. 


‘COMPACTUM DISTILLERS, EVAPORATORS & FEED HEATERS 


MORE EXTENSIVELY PATRONISED THAN ANY OTHER MAKE. 
RECISTERED TRADE MARK “GOMPACTU ll” 


Gloucester House, Swansea, February 6th, 1891. 
Messrs. John Kirkaldy, Limited, London. 

Dear Sirs—We have good reports of both Feed Heaters EVERY 
supplied to “Merlin” and “Cheriton,” viz., as to temperature 
of feed water they supply the boilers and as to lessened 
consumption of coal. 













































AND FACTORY 


SHOULD HAVE A 


FEED HEATER 


OR IS 


At a disadvantage. 


Yours faithfully, 
P.p. T. P. RICHARDS & CO., 


FULL DETAILS A. G. MOFFAT. 





AND Highest Awards Everywhere. Seven Frize Medals. 
Repsat Orders invariably follow the first. 
Heaters for Land use require no 


MAKE A TRIAL. SOLE MAKERS- Brick Setting. 


JOHN KIRKALDY LIMITED, 


TELEGRAPHIC HO APDRESS— 40, WEST INDIA DOCK ROAD, LONDON. TELEPHONE, ps 
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Works—BROADHEATH. 


RICHARDS’ 4 
~ WOOD WORKING * 


MACHINERY 


RAILWAY CARRIAGE 


MANUFACTURE. 


SS GBO RICHARDS Co 


LIMrrEeD, 


BROADHEATH, nearMANCHESTER; 
No, 110, CANNON SP, ‘LONDON, E.G, <2 











































Machine for intima | Surfaces o c 
od ready for Varnishing & Polishing. 





PARIS; 12, Rue Hopital St. Louis 


(Société Continentale Richards). 








Patent Surface Planing Machine for Hea High Speed Mortisin 
Work, 4 aa Boring Machine. 






Soave: Standard alistiine Machine, 8172 









a 
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C. AUSTIN MANUFACTURING CO., CHICAGO, ILL., U.S.A. 














anol ““NEW ERA” GRADER, guaranteed capable of 

in embankment 1000 to 1500 cubic yards of 

rman 10 hours with 6 teams and3 men, or of loading 

800 D tooo wagons of 1} yards each in the same time ; 
dimensions packed, 650 cubic feet ; weight, 7000 Ib. 


Price .. e ee ee +» $1200.00 








DRAG SCRAPER. 
No. 1, with runners, 110 Ib, a -» $5.75 
No. 2, 2° o 100 Ib, .. ee -. $5.26 





THE AUSTIN REVERSIBLE ROAD MACHINE for 
building country roads; weight 2100 Ib. ; 110 cubic ft. 


Price .. we a a a -» $200.00 





BUCK SCRAPERS. 


For 4 horses, 340 Ib., 34 cubic feet, price Pony 00 
For2 ,, 2801b., 16 ee - $21.00 


WHEEL SCRAPERS, Climax No. 2, 540 Ib., 20 cub, tt 
clean No. 3, 6501b., 22 cub. ft, <. price 348.00 





“NEW ERA" GRADER se rea IRRIGATING CANAL. 
Prices are f.o.b. cars N.Y. or Chicago. Cable Address: “ Austin, Chicago.” Use A B C Code, 9018 


zs. CC. AUSTIN MEG. CO., CHICAGO, EL... U.S.A. 


HOPKINSON’S PATENT VALVES 


Made in all sizes for any Pressure. 














Hopkinson’s Copper Corrugated Expansion Joint. 
Fig. 378, 


SPECIALITIES : 


High-class Boiler Mountings. 





Patent Parallel Slide Valves for all 
purposes. 


Patent Asbestos Packed Cocks and 
Water Gauges. 











Hopkinson $ Improved Stop Valve. 





Hopkinson 8 Patent Parallel Slide Valve. 


J. HOPKINSON & CO., "we HUDDERSFIELD. 


TELEGRAPHIC ADDRESS: “HOPKINSON, HUDDERSFIELD.” TELEPHONE No. 168. 











£0 
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For MARINE and other ENGINES 


VICKERS 
NON-CORROSIVE 


ENGINE 
' OIL 


A better Lubricant than Olive or Castor Oils, 
BENJN. R. VICKERS & SONS, LEEDS. 


MODELS & SMALL MACHINERY 


Of every description for PATENTEES and IN- 








HYDRAULIG MAGHINE TOOLS (*: ’REsHz¥ers) 


OF ALL DESCRIPTIONS. 


VENTORS, made to Drawing, either full size or toscale. | <———— 


Best Workmanship Guaranteed. Estimates Free. 
LUCAS AND DAVIES, 


Experimental Engineers, £610 
67, FARRINGDON ROAD, LONDON. 


CABLES “irra 
Gutta Percha, Pure & Yulcanised Rubber, 


TELEGRAPH MP6. Co., LD,, 


11, Queen Victoria St., HELSBY,™ 
LONDON, E.C, Nr. Warrington. 


azn: WIRES 
we PREVENTS INCRUSTATION ano! 


INTERNAL CORROSION, 
in STEAM BOILERS. &c! 




















CENTRIFUGAL. PUMPS 


For Dooks, Ois Oircalating ene dives wage Work, ko. 
The a and moat Efficient Pump in ao Ap hte 
Specialities: Genta Pm ‘fugal Pt a in Fan Engines h- 

speed Engines, pig ee ic Frew and ome  uyaeal ie 


DRYSDALE yg coo., 


Bown Acoorp Enems Works, GLASGOW. 8938 
TELEORAPHIO AppRess — “ BONACCORD.” GLASGOW. 











JOHN Sees 





WOODHOUSE & RAWSON UNITED, LMTD., 


(Please send all enquiries to ‘‘Hydraulic Department,” at Head Office) 


88, QUEEN VICTORIA STREET, LONDON, E.C. 
SPECIALITES.— —EVERY DESCRIPTION OF HYDRAULIC MACHINERY Manufactured by us at our Foundries 


and Works, and made by us for the British and Foreign Governments and leading Firms at home and abroad. The most powerful installation of ‘‘ Hydraulic” (or 
any other method of rivetting) Machinery was made by uson the “ Payne-Gallwey” system, and isin daily use with perfect results. We have also built the largest 
Hydraulic Flanging Machine of its class on the “ Payne-Gallwey” system. Hydraulic Castings made to order up to 20 tons. 9022 


OUR HYDRAULIC TOOLS HAVE BEEN IN DAILY USE, GIVING PERFECT SATISFACTION, UPWARDS OF ELEVEN YEARS. 


THE NORTHERN ENGINEERING 6O,, LID. 


EALIFA=xX, ENGLAND, 


MAKERS OF HIGH-CLASS SPECIAL AND GENERAL MACHINE TOOLS 
FOR ENGINEERS, BRASS FINISHERS, NUT AND BOLT MAKERS, &. 








Capstan Lathes. 

Tangent Bar Lathes. 

Screw Cutting Lathes. 

Hollow Mandril Lathes. 

Double Stud and Bolt Lathes. 

Governor Ball and Hand Wheel 
Lathes. 

High Speed, Geared and Radial 
Drilling Machines. 

Slot Drilling & Key Bed Cutting 
Machines. 

Screw Planing Machines. 

Plate Edge Planing Machines. 

Anglo-American & otherShaping 
Machines. 


ILLUSTRATED CA 





Vertical and Horizontal Milling 
Machines. 

Profiling Machines, 

Wheel Cutting Machines. 

Vertical and Horizontal Boring 
Machines. 

Complete Plant for Finishing 
Bright Nuts and Bolts. 

Special Tools for the Production 
of Shells and other Munitions 
ot War. 

Special Plant for Brass Valves 
and Union Making and other 
kinds of Brass Work. _g013 


TALOGUE ON APPLICATION. 








PENMAN & CO., 


TELEGRAMS : 
“PENMAN, GLASGOW.” § = 
“ABC CODE,” 4 e: 












_ Galedonian Boiler Works, GLASGOW. 


London Office, 128, Leadenhall St. 





MAKERS of ALL TYPES of 


HIGH-PRESSURE 


In IRON & STEEL. 











G.Lose Tuse Works, WEDNESBURY. 
i4, Gr. St. THomas ApostTie,:LONDON, 









a: River HOLES drilled after the plates are 
bent into form, Edges of Plates pianed 
endcorners thinned by means of our Patent 
Machine, thus avoiding fracture by local 
heating. Holes in end plates for flues bored 
cut, and turned 4 on outer edge. 
P. & Co. have the most complete machi- 
nery in the Trade. 8939 





Always a number of new Steam Boilers 
ready for IMMEDIATE DELIVERY. 
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dy SUMNER ST., SOUTHWARK, 


HENRY J. COLES) *ctatot on 


innaiais GRAB DREDGERS. 
OVERHEAD TRAVELLING CRANES. 


ENGRAVING FROM PHOTO OF 10-Tons Steam ORANE, 
JERSEY HarRBouR WORKS. 










~~ “ 








Larsen AN 


"4 








i 


Hi 


HYDRAULIC CRANES, 
PRESSES, AND PUMPS. 
SLIPWAY MACHINERY, 


ROCK DRILLS, and =e 
AIR COMPRESSORS. =e Sale 


TINKER, SHENTON & CO., 


HYDE, near MANCHESTER. 


JAMES SHENTON, . Established 1872. 
Tele. Address: “DUPLEX. YDB.” Telephone No. 21. 
PaTentses & Maksrs oF 


THE HYDE DUPLEX BOILER 


This Boiler will evaporate 10 Ib. of water per Ib. of coal. 


ER. 


THE HYDE DUPLEX BOIL 





High-class Lancashire, Cornish, 


AND EVERY OTHER TYPE OF 


BOILERS 


UP TO 2C0 LB. WORKING PRESSURE. 


All Rivet Holes Drilled in position after Plates are 
benttororm. Flues Welded and Flanged. 9117 












MEASURES BROS. & ¢0., 


SOUTHWARK STREET, LONDON. 


ROLLED "stett” JOISTS & GIRDERS. 


RIVETTED GIRDERS, FLITCH PLATES, FIREPROOF FLOORS, CAST OR WROUGHT — 
COLUMNS, STANCHIONS, TEE, ANGLE AND CHANNEL IRON, RAILS, 
BOLTS, " CHEQUERED PLATES, &c. 


Have now in their TOWN Stock 5000 tons ot ton Joists, 3 in. to 20in. 
deep, Plates, Angies, —_ &e. int san 2000 tons of Steel Joists, 
to 


Prompt Delivery at lowest Market Prices, Section Sheets and Estimates on application. ** ) 





From 3” to 20” deep. 


Telephone, No. 4,586. 





_,WOPuoT ‘somnseeR,, 
—ssorppy ommdersoyoy, 





— Pet RAIL —— 





For Particulars apply to 8967 


BODMER AND JONES, 


DASHWOOD HOUSE, LONDON, 














HICH CLASS MACHINE TOOLS) 


At Moderate Prices. 
LARGE VARIETY ALWAYS IN STOCK. 


EDWARD TEGGIN, King Stet West, Manchester. (2 


RAYWTNEE 
PATENT AUTOMATIC 'EVAPO RATOR, 
> FRESH WATER FEED MAKE-UP APPARATUS. 
APPROVED BY BOARD OF TRADE FOR PASSENGER SHIPS. |} | 
Provides Fresh Feed Make-up Water for Boilers, | I 
and Heats the Feed, | 
Prevents Formation of Scale—Saving Expense of | j 
Scaling. 
Economises Fuel. Is Self-Cleaning. 
Requires no Pump. 


Only One Joint to Break and Re-make for 
Examination, &c. 


8915 



























To be seen at work, 
STAND No. 2, 
Machinery Gallery, 


| ROYAL NAVAL EXHIBITION 


uvaronaron: phones Heating = oy ils withirewne 
Tel, Address—‘ Vaporize, London.” SOLE MAKERS: Telephone Number—5210. 


| 
CAIRD & 7RAYNER, Coppersmiths, Brassfounders, and Finishers, 


LIMEHOUSE, LONDON, 


Britannia Ironworks, 


DERBY. 











Managing Director, s 
A. BUCHANAN, = A ZB 
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THE CLA 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS 
FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &c. 


WOoRES: CLAY CROSS, NEAR CHESTERFIELD. 


THLAGRAMS: 


Agents: 


Y CROSS CO. 


—<“TFACEKESON, CLAY CROSB8S? 8 











: BECK & CO., Limited, 130, Great Suffolk Street, 8.H. 








Bodley Bros.& Co. 


NWGINBBDRS, 
7 , y 

























‘eS 
Vg 


Se 


co, 





SSI, 


MILLWRIGHTS, BOILER 
Me MAKERS, AND IRON AND 





_~ 


MAOHINE MOULDED. 


A\ Ay BRASS FOUNDERS. 
A \ 3 
wf ae Spur, Bevel, Mitre, 
4 (4 \ E MORTICE & WORM 
jae: WHEELS 





TSLEGRAPHIO ADDRESS !— 
“BODLEY, EXETER.” 


Mon ms 
SK} 





TheGrantham CrankélronCo, La 


CRANTHAM. 


Special Terms te Shippers and the Trade. 





iJ i bi Hg ‘Ss 
‘Makers of Vertical Steam Engines and 


Boilers (combined or separate) of the 
most improved construction. 8721 


VALVES! VALVES! VALVES! 


CHEAPEST AND BEST. 
TURNBULL’S SAFETY, STOP, CHECK, 
SLUICE AND REDUCING VALVES. 


SEND FOR VALVE SHEET. 


ALEX. TURNBULL & CO., BISHOPBRIGGS, 
Telegraph 


: “VALVE, GLASGOW.” 8474 


E. S. HINDLEY, 


BOURTON, DORSET. 
—— SPECIALITIES. —— 


VERTICAL ENGINES, 
i) Horizontal Engines, 
oes) SAW BENCHES, 














N® GORED JOINT 


GPIGOT AND COLLAR sun 
eee et 

















SLOW SPEED. 


“HOLMES HIGH EFFICIENCY. 


yay? NEWCASTLE-ON-TYNE, - 
E=ES) 17, COLEMAN STREET, LONDON, EL. 


The BURHAM BRICK, LIME, & CEMENT CO., Ltd., 


7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.C. 


BURHAM WORKS, near Aylesford, Kent; MURSTON WORKS, near Sittingbourne, Kent. 
London Depots :—BURHAM WHARF, Belvedere Road, Lambeth; VICTORIA WHARF and Draw Dock, Nine Elms, 


PORTLAND, SHEPPY, AND ROMAN CEI MEN 
Grey Stone and White Flare Lime. Great Culand Cliff Hydraulic Lime. 9067 
Gault and Clamp Burnt Bricks, Oornice Tiles and Tubes, Pether’s Patent Diaper Bricks, &c. 


TANGYES’ MACHINE TOOL CO., LT: 


BIRMINGHAM. 


























NOW READY, 


TANGYES’ MACHINE TOOL CATALOGUE, satio 


DEMY QUARTO—STRONGLY BOUND. 


Containing 134 pages of original illustrations and descriptive matter 
relating to Machine Tools and Wood-Working Machinery; 63 pages of 
Telegraphic Code for correspondence in reference thereto, and 11 pages 
of useful tables of memoranda for Engineers. 


The whole of the Manufactures of Tangyes’ Machine Tool Co., Limited, 
having recently undergone a thorough revision, involving in many cases 
entirely new patterns, all previous Catalogues are necessarily superseded 
by this—the 1891—Edition, which treats solely of present manufactures. 

woT xz. 

Owing to the great 7 involved in the production of this work, and the vast number of 
applications reaching them from day to day for copies of their Catalogues, Tangyes’ Machine 
Tool Co., Limited, are compelled to notify that they cannot supply copies of this Edition gratis. 
A charge of 5/6 (not nearly covering the cost) will therefore be made for each copy; and orders, 
accompanied by a remittance for that amount, can now be entered, and will be executed in 


order of priority. 6/6 POST FREE. 


7797 
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Stand No. 206, ROYAL AGRICULTURAL SHOW, Doncaster. 


THE PENBERTHY” earewr INJECTOR 


Is the Best, Most Simple, Reliable, and Durable. 


ABSOLUTELY AUTOMATIC AND RE-STARTING. 


Engineers who have once tried it will now use no other kind. wx 


PONTIFEX & WOOD, Ld.., Shoe Lal, London, E.C. 






























JOYNSON 
DRAWING PAPER. 


The only First-class Paper made in Double Antiquarian, Double Emperor, 
and in Continuous Rolls, and all usual sizes. 


SAMPLES CAN BE HAD AT THE MILLS, ST. MARY CRAY, KENT. 








‘STURTEVANT “MONOGRAN” BLOWERS & EXHAUSTING FANS. 


BLOW ZEIE;NnS OF THIS PATTERN 
ARE ESPECIALLY ADAPTED FOR 


| BLOWING FORGE FIRES, BOILER FIRES, HEATING & PUDDLING FURNACES. 
HXHAUSTHRS 


ABE USED FOR 


» REMOVING SMOKE, STEAM, NOXIOUS VAPOURS, 
Dust trom Emery Wheels and Cement Mills, Stive from Mill Stones and Purifiers, &c. 
SEND FOR NEW ILLUSTRATED SECTIONAL CATALOGUE AND PRICE LIST. 


A LARCE STOCK READY FOR IMMEDIATE DELIVERY. 


STURTEVANT BLOWER COMPANY, 


765, QUEENW VICTORIA. nes LOnMbDowm. 


; ENGINEERING 


A IN D 


HYDRAULIC CO., 


{ Ballast Pumps. Boiler Feed Pumps. Steam Winches (Churchill’s Patent). Hauling and Winding Engines. 


























Air Compressing Engines. Hydraulic Pipe Bending Machines. Punching and Shearing Machines. Scrap 

Shears. Hydraulic Wheel Presses. Accumulators, Rivetters and Pressure Pumps. Keel Plate Bending and 

Flanging Presses. Hydraulic, Steam, Rope-driven, Shaft-driven, and Hand-power Cranes and Hoists. 
Hydraulic Pumps for Dip-working. Steam Pumps. Well Pumps. Valve and Spring Testing Machines. 


PROVIDENCE WORKS, *0ss stanron st, LEEDS. 


TELEGRAPHIC ADDRESS - - “PUMPS, LEEDS.” 


MANUFACTURERS 
OF 
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AYDRAULIC MAGHINERY © 


OF EVERY ge 
FOr FOR 


BOILER MAKERS, RIVETTING, 


SHIP BUILDERS, go ga PUNCHING, 


: BRIDGE BUILDERS, SHEARING, 

=) STEEL WORKS, 40 FLANGING, 
COLLIERIES, Ged xarrod® FORGING, 
DOCKS. gor & LIFTING. 


ae HENRY BERRY AND CO., 
PORTABLE RIVETTER. C R O Y D O N W O Re K S LEED Ss. ACCUMULATOR. oa 


THE STEEL PIPE COMPANY, LTD. 


MANUFACTURERS OF 


LIGHT STEEL é& IRON PIPES 


FOR ALE FPUNRPOSBSES. 




















PIPHS NHESTHD FOR SHIPMENT. 


2, VICTORIA MANSIONS, LONDON, S.W. 
ee WORKS, KIREKECALDY. 





= 








| sore oneness 





Lt 


WESTINGHOUSE ELECTRIC COMPANY, Limited, 


4, VICTORIA MANSIONS, 32, VICTORIA STREET, S.W. 


MANUFACTURERS OF AND CONTRACTORS FOR 


CENTRAL STATION APPARATUS 


FOR LIGHTING POWER AND TRACTION. 


Sole Proprietors of the SHALLENBERGER METER, 
AND 
AGENTS FOR THE WESTINGHOUSE COMPOUND VERTICAL ENGINES. 


88 oa eR aiheniiane om sseneeanaanaainiden 


PRIZE MEDALS received from every Exhibition at which our Machinery has been Exhibited: LONDON, 1851; PARIS, 1855; SOOIETY OF ARTS, 1855; LONDON, 1862; DUBLIN, 1865. 


w™ MUTE & CO.., BRITANNIA WORKS, SHERBOURNE STREET, MANCHESTER, 


MaNUFACTURERS oF 
MOIR'S IMPROVED HOLLOW MANDREL LATHES, | ALFRED MUIR'S PATENT MILLING CUTTERS Me ap pecial Brass Finishers’ Lathes, with Capstan Rest and | Jordan's Patent Multiple Drilling Machines, for Boiler 
fe eiz —_, with Capstan or Turret Rests, tor ¢ es | ie cut, 4 hae eee up to 15 in. wide, at Special Screw Chasing arrangement. ell and Boiler Flue Rings. 
up n. e ra n, per > 
MUIR'S PATENT. PROFILE VERTIOAL & HORIZONTAL | ALFRED MUIR'S PATENT OVAL HOLE and CIRCULAR |*°ct, Lathes. 5 in. to. 12 in. centres, Single, Double, sor Punehing and Ghenring Hachions, oll ius and G0 
aa * _ a aa, yp Sen Be ne py hl oe. BORING MACHINE, for Marine Bolle er-plates, | power Lathes, 5 in. to 72 in. centres, all descriptions. | Plate Edge Planing Machines. 
| HURE’S PATENT UNIVERSAL MILLING MACHINES, | Hanson’s Flanging Machine, for Flanging Rings of| Sreeial Mebingy for Rifled Ordnance, Armour Plates, 
PATENT ‘RE REAMERS, for truly finishing Taper and 4 two Spindles—one to work vertically and the| Boiler Flues. 
Parallel Holes. other Horizontally. MacOoll’s Patent Rivetting Machines. soaall .. ail for Sewing Machine Makers. 
W. M. & Oo, have in their extensive STOCK ROOMS, or in progress (AT MANOHESTER ONLY), various sizes and descriptions of the above Machines, &c., which are in general demand. 8167 
LONDON ADDRESS—2, WALBROOK, E.C. _ 

















USED BY GOVERNMENTS, LEADING RAILWAYS, | STEAMSHIP AND ELECTRIC LIGHT CO.’S. 


MAG NOLI A The Best in the World. 


ANTI-FRIOTION ONLY ONE QUALITY MADE. 


M E dt A os Accept no substitute. 


Address, The MAGNOLIA ANTI-FRIOTION METAL ‘COMPANY OF GREAT BRITAIN, 75, Queen Victoria Street, LONDON, BG, 


TELEGRAMS os “SMOOTHLY, LON DON.” 
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FIELD’S PATENT BOILERS AND TUBES. 


ELASTIC METALLIC PISTONS, » CYLINDERS REBORED IN THEIR 
FRICTION CLUTCHES, &c. | PLACES. LIGHT, SAFE, EASY TO CLEAN, 
ECONOMICAL. 


Explosions from Shortness of 
Water Impossible. 
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i, Field's Tubes are readily applied to nearly 
Y, every description of Boiler, and considerably 
Uy, increase their Steaming Powers. 


—~ =: a“, TOOLS LENT FREE. 


Cornish, Cross-tube, Lancashire, and 
other Boilers readily fitted with 


oi ——— 2 
SS MLO me et LL 


| ie “Field's” Tubes. 
| <= ‘EWI OLRICK & CO., Enaineers, “ct 
Downdranght “Field” NGINEE (Holden and Brooke’s)— sss 
Boiler, 27, LEADENHALL STREET, eaneibenidintn E1.C. Automatic, Simple, and Economical. 














ESTABLISHED 1777. 


ROSE, DOWNS & 
THOMPSON, 


Ae, Government Contractors, Q 
¢ OLD FOUNDRY, 77, 
HULL; CF 
%, BS 76, Cortlandt Street, g 
¥ NEW YORK; C@) 
< and 1, Lall Bazar, '”, & 
CALCUTTA. Qe mi 
oY 


, are = * QD 8886 Anglo-American Kettle and Moulding Machine eS 
Bucket Grab working in Sand and Gravel Wubatiom, ee LenS, Olea 


LIGH it. EEL a —— 


MOO 
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SEGTION OF KIMBERLEY COLLAR SECTION OF SP/COT & FAUGET JQINT 


JAMES RUSSELL & SONS, LUD. 


CROWN TUBE WORKS, WEDNESBURY. 


HYDRAULIC MACHINERY STEVENSON & CO., 
BOILERS. ENCINES. CT EFL Pl ANT = ee 


CANAL FOUNDRY, 
Mill Gearing. 110, CANNON STREET. 


#) Tue BRITISH ASBESTOS 60., 


16, DUKE STREET, ALDGATE, LONDON, £.C. ASBESTOS MINE OWNERS. 
Manufacturers of ITALIAN AND CANADIAN ASBESTOS GOODS. Best Qu: 
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: ouis Harper, C.E. and Archi- 

tect, ABERDEEN, SCOTLAND. Sprxctavrins: 
repared from Pencil Sketches. 
Copies of Drawings, of Drawings, Mechanical 
and Artistic, executed expeditiously an neatly. Fees 
extremely moderate. Quotations on application. 9036 


Dodvell & oa eet MM. Inst. 


MM.C.S.C.E. 
Imperial Spuilding. Montreal 
with Companies and Canadian 
Railways and other Public fe Works built or pecs. 
ayn a LA permission, to Mr. ALEXANDER SIEM 

Sir BansaMin BakER, X it 110} 


M.LC.E., and K.0:M.G. 
Registered Cable J Address - ‘‘ Dogg, Montreal. 


Portable - Engines. — Royal 
ricultural Society, Doncaster.—The VULCAN 
IRONWORKES ©0., of Beccles, beg to call the attention 


of Contractors, Farmers, and all requiring the use of an 
Economical Engine, to their Exhibit, Stand 248, X 601 


Finished Drawings 











A - Poreig n Gentleman, with |p« 


Patents for Sdaaton Light Appli po of reat 
value, WISHES to MEET with a FIRM of ENG ERS 
to carry out ‘and work his patents on reci oanie terms, 

—Apply, CLEARY, REEVES, & KINGSTON, 55, 
Chancery Lane. X 611 


Fe Wood-Planing, Moulding, 

and BAND SAWING MACHINERY apply to 
AGAR & CO., 

Saw Mill Sngiueeth, Halifax, "Yorks. 8929 


(heap Continental Holidays. 


—By the Harwich Route.—Brussels vid Ant- 
the Ardennes, 35s.; Holland, 
Switzerland, 97s., &e. 








werp and back, 20s. ; 
24s.; the Rhine, 448. 9d. ; 
Through carriages from Liverpool Street Station at 
8 p.m.; Birmingham (New treet), 4 p.m.; Man- 
chester (London Road), 3 p.m. ; Doncaster, 4.52 p.m, 
(in connection with express trains from the Midlands, 
the North and Scotland), run direct to Harwich (@ 
dining car between Doncaster, March, and Harwic 

after July 1st). The G.E.R. Co.’s as. leave for 
ANTWERP and ROTTERDAM every week day ; the 
G.S.N. Co.'s ss. for HAMBURG, Tuesdays, ag 
and Saturdays; and Wilson’s Line ss. for NOR Y, 
every Friday in June, July, and August. ‘heed 
** Walks in Holland,” ‘* Walks in the Ardennes,” and 
the G.ELR. “Tourist Guide to the Continent,” fully 
illustrated, price 64. each; by ag 8d. —Guides, 
Time Books, and Information, at 61, Regent Street, 
W. ; or of the CONTINENTAL’ MANAGER, Liverpool 
Street Station, E.C. X 542 


rawings, Plans, Estimates, 
&c., of all kinds of Mechanical and General 
Engineering, executed with ee bay despatch on 
moderate terms by C. HOLLANDER, a 
Engineer, 9, The Crescent, York. 877 


WATERPROOFING 
AND 
PRESERVING MASONRY. 


Gzerelmey Stone Liquid is 
RELIABLE 
As a Remedy against 








CHIPPING, and 
DISCOLOURATION. 


Evidence of this, and full particulars, may be had 
ost free from the address below, where examples of 
aterproof Building Materials may be seen. 


C. SZERELMEY & CO., 
FARADAY eo Cuarine Cross Roap, 


(Near. the National Gallery and St. Martin’s Church). 
EstaBlisHep 86 YRARS. _ 


River Plate Republics. 


REPORTS, SURVEYS, PLANS, and ESTIMATES 
made for all kinds of ENGINEERING WORK in the 
ARGENTINE, URUGUAYAN, and PARAGUAYAN 
REPUBLICS. 





Aguncres INVITED. 
WEIR & GORDON, A.M.LCE., 
CasiLLA 1868, Bornos AYRES. 8930 


Brilers: ! Boilers!! Boilers!!! 
Largest Stock in London of Cornish 

or Vertionl Boilers for Sale or Hire, from 2 to 80 horse- 

Ea, Borough .—F. BONE, South London Bolter practical ‘ae ‘ee 


ere repaired 





1 ocomotive Tank Engines for 

Main Line Traffic, Short Line, Collieries, Con- 
tractors, Iron Works, Manufactories, &c., from a 
superior specification, equal to their first-class Railwa,, 
Engines and specially adapted to sharp curves and 
heavy eggs | m: oH always be had at short notice 
from Messrs. BLACK WTHORN & ©O., Loco- 
motive, Marine, and Shalbganey Engine Works, Gates- 
head-on-Tyne. 1524 


ce 


Australasian Pastoralists’ Review 


Tur OFrFiciAL ORGAN OF THE FEDERATED PasToRAL- 
ists’ Unions OF AUSTRALASIA (VicTorta, Naw 
Sourn Wages, SouTH AUSTR4LIA, AND 
UNITED QUEENSLAND). 


A Monthly Journal and Record of all matters 

affecting the Pastoral and Landed Interests 
throughout Australasia. 

SCALE OF ADVERTISEMENT CHARGES. 


£63 per Page per annum. 

£33 per Half-page per annum. 
£25 per Third-page per annum, 
£17 per Quarter-page per annum. 
Cards, £6 6s, per annum per inch. 


Al! communications to the MANAGER, “‘ Australasian 





D? up lex Pump 

BURTON, Nogent Par CreiL 
a yey wM. BOBY, 8, UNION CO 
Illustrated Advertisement, May 29, p. 10. 
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3 
4 
5 
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[amc E 


Rn? Seowin 


Sieateneen aces. 
in. diameter, 


10 
Dovusie-CyLinper ENG’ 
= hameiee, 5 . in. stroke 


suitable for Lene. 
Lighters, or Small Cargo 


14 
10 5, 20 
un . & 


15 27 
All the Compound Engines are fitted with’ Payton and 
Wilson’s Patent Circular Balanced and Double-ported 
Slide Valves, and the larger one is also fitted 
Joy’s Patent Valve Gear. 
Apply, ALEX. WILSON & CO., Engineers, Vauxhall 
Ironworks, Wandsworth Road, London, S.W. 61 


ngines for ae 
eer Launch Engines 


ivered on short notice :— 
in, stroke 


Roseased 


» 12 


me a a ‘in. and of’ in. Raniit are Admiralty 


PSOMPOUND SURFACE-CONDENSING ENGINES, 
Yachts, Trawlers, Tugs, 


essels. 
6 in. and 12 ra poo ol 7 in. stroke 





Ll copomte Ry. Carriage 


COMPANY, Limited, 
Manufacturers of RAILWAY CARRIAGES, TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK of 
every “description. Wagons built for Cash, Deferred 
Payment, or Hire. E. JAC iN, Secretary. 
hief Offices: MmpLanD WorKS, BIRMINGHAM, 
Branch Works: ABBEY WoRKS, SHREWSBURY. 5667 
London Office: SurFoLK House, LaurENcE Pountnry Huw. 





f[iheAshbury RailwayCarriage een 
ha 


AND IRON COMPANY (Limited), 

mshaw, Manchester. 

Mani vag | epi of 
RAILWAY "OARKIA AND WAGONS, TRAM- 
WAY CARS, RAILWAY IRONWORK, Carriage 
and Wagon Wheels Axles, Iron Roofing, — 
Turntables, Water Columns, Water Tan 
Travelling and Fixed Cranes, Switches, os. Crosings 
&c., &. Wagons built for Cash, or for defe 
payment.—London Office : 5, Westminster a 


he Metropolitan Giecs 


CARRIAGE & WAGON Paces (Limited), 
Saltley Works, Birmingham, Successors to Messrs. 
JOSEPH Wricut and Sons, Manufacturers of. Railway 

rriages, Tramway Cars, Wagons, and Railway 
Ironwork of every description. 

RAILWAY CARRIAG and WAGONS built for 

or upon PAYMENTS EX- 

TENDING over a SERIES of YEARS 

A large number of COAL, IRONSTONE, BALLAST, 
and other WAGONS to be LET on HIRE. 

Manufactory and Chief Office—SALTLRY Wonks, 


BIRMINGHAM. 
Branch Wagon Works—GREAT EASTERN RaAILWay, 
500 





62 | PETERBOROUGH. 
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WHITE BRASS 
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Pastoralists Review,” The Olderfleet, 479, Collins Street, 





PLASTIC (METAL. 








This Metal can be soldered or pasted on to Iron, Steel, Brass, or any 


other Metal. 


Worn Bearings, Bushes, Glands, &c., &c., can be refaced 


up to original size, equal to new. The Metal cannot be broken off if 


properly applied. 


BABBITT’S METAL, Nos. 4, 2 & 3. 





PUMP RINGS, PISTON RINGS, BEARINGS, BUSHES, &e. 
TO PATTERN OR TRACING, IN GUN-METAL, PHOSPHOR 
BRONZE, OR ALUMINIUM BRONZE, UP TO 7 TON EACH, 
MACHINED IF REQUIRED. 





H. CLAYTON, 


Brass Founder & Metal Manufacturer, 115, Thornton a Rd., rao 





Boers, ‘all kinds and sizes: 


pe sangre ebienkeles, 
, and “ Field” 
RANE & "IRON Co., hg: Gnathean: 


ae Eee, Cosnich, 3 





eer Donkey Pumps. 


maintain their — in regard to cai 
ion ° 

and quality, against numerous competitors which 
ae e since their introduc- 
A stock is always on hand from which 
orders can mptly executed.—ALEX. IN 
and Oo., Vauxhall Iron Worka, London, 8.W. 6200 





James Bennie & Sons, 


CLYDE ENGINE WORKS, 
POLMADIE, 


GLASGOW. 


iy 


=a} 





l.» c 





Steam Hammers 














OF EVERY DESCRIPTION. 


AUSTRALIAN sey 


WARRANTED CRUCIBLE CAST 


QTVLAGOW YWRVOX SVT 


22 


AETNA WORKS, SHEFFIELD; & 22, QUEEN ST., LONDON, E.C. 


B602 


B351 





SPEAR & JACKSON 


MANUFACTURERS, BY IMPROVED MACHINERY, OF 


MINING, QUARRY, PLATELAYERS ete. TOOLS 
































9019 
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IMPROVED PATENT 


SPHINCTER GRIP 
Flexible Indiarubber Armoured Hose. 


Merryweather & Sons were the original intro- 
-ducers of Armoured Hose into England, and 
continue to guarantee the various high-class 
-qualities in which they make their Patent Hose 
to withstand the severe British Government 









THE CLYDE 





RIVET WORKS C9., GLASGOW, 


MIRALTY CONTR 


4 


| 


vers Ship, Boiler, Girder Rivets, Railway Spikes, 


Screws, 
BEST MATERIALS AND WORKMANSHIP. MODERATE PRIOES 
Prompt DELIVERIES OF ALL Homes amp Export Orpen 





GREENWOOD & CO.’S 
Railway Carriage Sash-holder 


= 





Vy 






| 


T 


Screw Bolts, Nuts 
846 
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FOR ; 
HYDRAULIC & COMPRESSED AIR MACHINERY, 
CONVEYING STEAM, BOILING FLUIDS, COLD OR 


Mining, Shi 


the Manufacture under 





for the Machine are: Lig! 


Quarry, 


1 
eS ' 
wer BO 
SAS 6% 
NS ‘ > 
$ % 
An Agency for these celebrated Hoisting Engines has been opened in London by Messrs. | Ff 
ER & CHALMERS, the well-known Manufacturers of Mining Machinery. 
The LIDGERWOOD HOIST is the accepted standard machine in America for Light 
i Building, and Pile Driving. 
htness, Perfection of Finish and Material, Rapid Running, and | | 
uplicate Part System from standard gauges and templates, so 


The advantages established 





HOT WATER, GAS, ACIDS, CHEMICALS, &c. &. | that all like parts of same size engines are interchangeable, and orders for duplicate parts 
Made for working at any pressures from — ae pe ag stocks always on hand. . IRST CLASS 
1000 lb. up to 5 tons per square inch. very Engine and Boiler is thoroughly tested with steam before shipment. Large stocks ; | j 
are kept on hand-and quick delivery guaranteed. Various patented improvements are 
WRITE FOR NEW PRICE LIST AND IMPORTANT TESTI- adopted. Over 5500 of these Ho: of various kinds are in use. Maintains Sash at any desired height. 





WERRYWEATHER & SONS, 


63, Long Acre, London. 9105 
[WATER SUPPLY TO MANSIONS.] 





Send for full Mustrated Catalogues, or for Estimates, 


FRASER & CHALMERS 49, Threadneedle, LONDON, B.C 


Stops Rattling. Saves Straps, Buttons, 
Rollers, &c. Inexpensive. Easily fitted 
to existing Windows. 8829 


65, Victoria St., Westminster, S.W. 

















STEEL CASTINGS | ws::* 
Ul suerricu. 








COAL WASHING, CLASSIFYING, AND LOADING. 


 QRE DRESSING. 
PATENT GOKE OVENS, WITH OR WITHOUT RECOVERY OF BYE-PRODUCTS. 


= oe . 



















































































































































































THE SYSTEM IS 


AUTOMATIC—CONTINUOUS—SIMPLE. 
RESULTS GUARANTEED. 





APPLY TO— 


THE LUHRIG COAL & ORE DRESSING 
APPLIANCES, LTO. 


(Late Suion & Lunia, of Manchester.) 


8742 





The System is at Work in SCOTLAND, | 


CUMBERLAND, and YORKSHIRE. 
INSPECTION INVITED. 


200 Plants successfully at Work for years in Germany, 
France, Austria, Russia, and Belgium. 


a «=» The Company is prepared to 
— entertain offers of deferred pay- 
ments, or to work the Plants at 


























 perrperrcercrre aes a Royalty per ton. 
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MARSHALL, SONS, & CO.. Lime 








BRITANNIA WORKS GAINSBOROUGH. 79,Farringdon Ra.,LONDON, EC 


Telegrams “ ENGINE, LONDON.” Telephone No. 6648. 

avo {, LALL BAZAR, CALCUTTA. 

250 Gold and Silver Medals. 
JACKSON'S PATENT 


TEA MACHINERY. 


CIRCULAR SAW R SAW BENCHES ; 


and 
CORN GRINDING 
MACHINERY. 


Illustrated Oatalogues, with 
, current prices, in English, 


Address for Telegrams—** 





HIGH-CLASS 


(\/\ BOILERS 


OF ALL KINDS. 





PORT. ABLE AND AND SEMI- 
PORTABLE SmaInes 








19,000 Engines vee 


MADE anv SUPPLIED. 


ENGINES 


German, 


ELECTRIC LIGHT ea) Gakib, French, German, 


. 7 licati: 
TRACTION ENGINES. Tee 


RUSSELL’S PATENT CRANES. 
GEORGE RUSSELL & CO., 


MOTHERWELL, near GLASGOW. 


B\\\ PORTABLE STEAM tor Harbours, Works, &o. 
ie t — “ Bn eg MES Vessels. 
and 
Y ING Sat Steam, and —— 


ENGINES, H Vertical, Horizontal, Winding, &c. 
TLERS: HAND CRANES, GEARING, MACHINERY. 


FISD ENGINES 





® THRASHING MACHINERY. 


Winding & Hauling Engines. 


PARIS EXPOSITION g 














; EXHIBITION OF 1888. 


_|RUSSELL'S PATENT were selected for service in 


CRANES 
both of above 


The [Dulsometer- 


(TRADE MARK ) 
Has always been and remains the most 








PULSOMETERS, TLERS PIPES, 
On HIRE, with option of Purchase. 


12,000 in use. ~ 
10GOLD® ; 
SILVER 

MEDAL! 








Economical as well as the Best Con- 
structed and Most Durable Steam Pump 


of its class; and where fitted with our 

new “GREL” arrangement, a further 

saving of from 40 to 50 per cent. of 

steam is effected. 

. Beware of imitations of this form of 
Pump, ASSERTIONS as to comparative 




















In EMERGENCIES wire “Pulsometer, London.” 


We have a LARGE STOCK of all kinds of 
Pumping Machinery, &c., ready for instant 
delivery. 

The PULSOMETER has stood the test of hard 
work throughout the world for many years, in 
every industry where Pumps are employed, and 
has given universal satisfaction, as our large 
list of testimonials will prove. 























SEND FOR LIST No. 7, POST FREE. 


Pulsometer Engineering Co., Ld. 
NINE ELMS IRON WORKS, LONDON, S.W. 


61 & 63, Queen Victoria St., London, E.C. 
35, Robertson Street, Glasgow. seo 








PULSOMETER 
* Enc.Co.Lro. 
“acme 





steam economy, quantities delivered, &c. | _——an | 


are easily made, and must be taken for | om 
what they are worth; we are prepared Ly 
OREx COAL ig 
aif NASHING Fis 
aie Ph: Noa 





to prove all our statements to the satis- 
faction of intending purchasers. 


ap Letters Zag 























BU TLEhH’s 
RPATINT 


PATENT ROLLED 
FRICTIONAL 
COUPLINGS. 


- SHAFTING “a a 


IN IRON AND STEEL ee y war SOLE MAKERS. ent? 


"FORGINGS,"SHAFTING 
conmmactorsTOTHE THE QGARBROOK FORGE & STEEL CO., SHEFFIELD. 


~B. & S. MASSEY, MANCHESTER. «tists tpsien 
NEW PATENT STEAM FORGING PRESS. 


DOUBLE & SINGLE-ACTING STEAM HAMMERS. PRR pce cient el ns mets acl 


ae — half-owt. to 20 T: Hand ving 
all yor aie eter ae te wF ee ga sh po oh Hammers, Hasse’s Patent Power Hammers, Forging Maguaee, ircular Secvs for 
with Improved Frami: in Cast or Wi t iron. Small Hammers, hot & cold metals, Band Saws for cold metals, Furnaces, 
Secay S peewee coer cae tae by the fact of the Smith 


HIGHEST AWARD tae ¥| 


STEAM HAMMERS is iat 
PARIS, 1889. — 














PRIZE MEDALS FROM ALL THE 
PRINCIPAL EXHIBITIONS 


More than 2,600 made. 
DURING the last TWENTY YEARS. 
































